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Abstract

This study evaluated the Problem Behavior Frequency Scale — Adolescent Report (PBFS- AR), a
measure designed to assess adolescents’ frequency of victimization, aggression, substance use, and
delinquent behavior. Participants were 1,263 students (50% female; 78% African American, 18%
Latino) from three urban middle schools in the United States. Confirmatory factor analyses of
competing models of the structure of the PBFS-AR supported a model that differentiated among
three forms of aggression (in-person physical, in-person relational, and cyber), two forms of
victimization (in-person and cyber), substance use, and delinquent behavior. This seven-factor
model fit the data well and demonstrated strong measurement invariance across groups that
differed on sex and grade. Support was found for concurrent validity of the PBFS-AR based on its
pattern of relations with school office discipline referrals.
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Researchers have used a variety of approaches to assess adolescents’ frequency of
victimization, aggression, and other problem behaviors. These have included self-report,
parent ratings, teacher ratings, archival data such as school office discipline referrals, and
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direct observations (e.g., Dahlberg, Toal, Swahn, & Behrens, 2005). Studies examining
relations across different methods of assessing these constructs have generally found low to
moderate agreement (e.g., Youngstrom, Loeber, & Stouthamer-Loeber, 2000). This may
reflect the different sources of bias inherent in each approach (e.g., self-report, rater biases,
reactivity of observational measures), and differences in the context of observation. For
example, whereas adolescent-report measures typically assess behavior and experiences
across multiple contexts, ratings by teachers and office discipline referrals are limited to
behavior in school settings in situations where teachers and school staff observe students. In
light of these differences, it is unlikely that any single approach can provide a complete
picture of adolescents’ behavior. This highlights the need for well-developed measures to
capture each of these perspectives (De Los Reyes & Kazdin, 2005). This is particularly true
for self-report measures, as they represent the most commonly used method to assess
adolescents’ aggression and victimization experiences (Furlong, Sharkey, Felix, Tanigawa,
& Green, 2010). There is also a need for measures that adequately assess multiple forms of
problem behavior and victimization. The goal of this study was to evaluate a self-report
measure designed to assess middle school students’ victimization experiences and their
frequency of engaging in aggression, substance use, and other forms of delinquent behavior
by examining its structure and its relation to school office discipline referrals.

A key issue in the study of both aggression and victimization is their underlying structure
and their relations to other forms of problem behavior. Early studies viewed aggression as
part of a broad constellation of adolescents’ problem behaviors and developed broad
measures of problem behavior or externalizing behavior (cf. Jessor, 2014). More recently,
researchers have viewed aggression as a distinct construct (e.g., Farrell, Kung, White, &
Valois, 2000). This has led to the development of measures that assess specific forms of
aggression and victimization (Card, Stucky, Sawalani, & Little, 2008). Although there is
some consensus that aggression is a multi-dimensional construct, there is less agreement
about its underlying structure. For example, some researchers have differentiated between
direct forms that encompass physical (e.g., hitting, or attacking with a weapon) and verbal
acts (e.g., name-calling) versus indirect forms such as spreading rumors or gossip that do not
involve directly confronting the victim (e.g., Card et al., 2008). Others (e.g., Galen &
Underwood, 1997) have drawn a distinction based on the intent of the aggressor. Within this
framework physical aggression represents acts or threats that result in physical harm or
injury. This differs from social or relational aggression, which represent acts intended to
harm the victim’s relationships or social status.

This raises interesting questions about the relation between specific forms of aggression and
externalizing behaviors such as conduct problems, delinquent behavior and substance use.
Whereas physical aggression is considered a form of externalizing behavior, non-physical
acts such as verbal aggression and relational aggression might be considered more normative
and may consequently be less strongly related to externalizing behaviors. This is supported
by Farrell et al. (2016) who found that compared with relational and verbal aggression,
adolescent ratings of their frequency of physical aggression were more highly correlated
with teacher ratings of conduct problems, and with adolescent reports of their substance use
and delinquent behavior. A meta-analysis by Card et al., (2008) also found stronger relations
with both self-report and teacher ratings of delinquency and conduct problems for direct
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aggression (i.e., physical and verbal) than for relational aggression. This highlights the
importance of determining where specific forms of aggression fit within the context of
externalizing or problem behavior.

Researchers have similarly failed to reach a consensus regarding the structure of
victimization. Some studies have found support for differentiating among multiple forms of
victimization experienced by adolescents (e.g., Bradshaw, Waasdorp, & Johnson, 2015).
Others have found that form may be less important than frequency (Nylund, Bellmore,
Nishina, & Graham, 2007). Perhaps the least consistency has been in the treatment of verbal
forms of victimization such as teasing and name-calling. Some studies have found support
for combining verbal and physical victimization into an Overt Victimization factor (e.g.,
Farrell, Sullivan, Goncy & Le, 2016; Rosen, Beron, & Underwood, 2013). Others have
found support for combining verbal and relational victimization into a Nonphysical
Victimization factor (e.g., Hunt, Peters, & Rapee, 2012). Still others have regarded verbal
victimization as a distinct construct (Marsh et al., 2011). Determining the structure of
aggression and victimization, establishing their relations to substance use and other forms of
delinquent behavior, and developing measures that best reflect this structure is critical to
advancing theory and guiding future research.

The need for better measures of aggression and victimization that are consistent with current
theories is particularly evident in the burgeoning research on cyber aggression and
victimization (Mehari, Farrell, & Le, 2014). There are major limitations with current
measures of cyber aggression (also called cyberbullying) and cyber victimization. Most
research has measured cyber aggression and victimization as constructs distinct from in-
person aggression and victimization (for a review and meta-analysis see Kowalski, Giumetti,
Schroeder, & Lattanner, 2014). Much of this work is based on the underlying assumption
that aggression and victimization experiences via electronic communication technologies are
qualitatively different from those that occur in-person (Mehari et al., 2014; Tokunaga, 2010).
However, few studies have empirically evaluated this assumption by testing competing
models of in-person and cyber aggression and victimization (see Landoll, La Greca, Lai,
Chan, & Herge, 2015; and Mehari & Farrell, 2018 for exceptions). Moreover, much of the
prior research has relied on single-item measures or on multi-item measures that ask about
the type of media (e.g., text messages or emails, cell phones or computers), but do not
address the specific behaviors (e.g., posting embarrassing pictures, excluding another
adolescent; Salmivalli, Sainio, & Hodges, 2013; Wang, lannotti, & Nansel, 2009). These
measures do not address the need for measures of cyber aggression and victimization that
are as comprehensive as those assessing in-person victimization (Menesini, 2012).

The Problem Behavior Frequency Scale — Adolescent Report (PBFS-AR)

The Problem Behavior Frequency Scale-Adolescent Report form (PBFS-AR; Farrell et al.,
2016) is a self-report measure designed to assess adolescents’ frequency of victimization,
aggression and other problem behaviors. The PBFS-AR has several advantages over other
self-report measures of adolescents’ aggression and victimization. It addresses multiple
forms of both in-person and cyber aggression and victimization (i.e., physical, verbal, and
relational), substance use, and delinquent behavior. This provides a basis for examining the
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relations among these constructs and assessing multiple outcomes. It specifies the time
frame (i.e., past 30 days) using an operationally-defined 6-point frequency scale (e.g., Never,
1-2 times, 3-5 times), which provides a clear basis for assessing change over time. It also
focuses on specific behaviors, which may be more clearly interpreted than items that assess
intent (e.g., “When someone hurts me, | end up getting into a fight,” “I am deliberately cruel
to others, even if they haven’t done anything to me”; Marsee et al., 2011) or general
dispositions (e.g., “I am the kind of person who often fights with others”; Little et al., 2003).

Farrell et al. (2016) evaluated an earlier version of the PBFS-AR that did not include items
assessing cyber aggression or victimization using data from 5,532 adolescents from 37
schools in four states. Their confirmatory factor analyses of competing models found
support for seven factors. These represented three forms of aggression (physical, verbal, and
relational), two forms of victimization (overt and relational), substance use, and other
delinquent behavior. They also found evidence of strong measurement invariance (i.e., scalar
invariance) such that the structure, factor loadings, and thresholds of items did not differ
across sex, geographic locations, or grades. Their analyses of correlations among the seven
factors provided clearer evidence for representing physical and relational aggression as
distinct factors (r=".74) than for verbal aggression, which was highly correlated with the
Physical Aggression and Relational Aggression factors (s = .89 and .82, respectively).

Farrell et al. (2016) evaluated the concurrent validity of the PBFS-AR based on its
correlations with teacher ratings on the Behavioral Assessment System for Children
(BASC-2; Reynolds & Kamphaus, 2004) and with adolescent reports on measures of other
relevant constructs. The PBFS-AR Physical Aggression, Delinquent Behavior, and
Substance Use factors were positively correlated with teachers’ ratings on the BASC
Aggression (s = .20 to .24) and Conduct Problems (rs =.23 to .26) scales and were
negatively correlated with the BASC Adaptive Behavior scale (s =-.26 to —.22). Whereas
the PBFS-AR Verbal Aggression factor was also significantly correlated with the BASC
Aggression scale (r=".24), it was not as strongly related to the BASC Conduct Problems or
Adaptive Behavior scales. These correlations were all smaller for the PBFS-AR Relational
Aggression factor (15 = .14 to .16 in absolute value). As predicted, the PBFS-AR Overt
Victimization and Relational Victimization factors had small, but significant correlations
with the BASC Depression scale (rs =.12 and .17, respectively). Scales on the PBFS-AR
also showed the expected pattern of correlations with adolescent reports on measures of
related constructs. The PBFS-AR Physical Aggression, Delinquent Behavior, and Substance
Use factors were positively correlated with delinquent peer associations (s = .48 to .50), and
with measures of norms and beliefs supporting aggression (s = .32 to .47). These
correlations were generally smaller for the PBFS-AR Relational Aggression (rs =.30 to .41)
and Verbal Aggression factors (s = .32 to .42). Correlations for the two PBFS-AR
victimization factors were considerably lower (rs = -.05 to .28).

The Present Study

The present study evaluated a revised version of the PBFS-AR (Version 2) administered to a
large, predominantly African American sample of middle school students. Revisions
included adding some additional items to assess in-person verbal aggression, in-person
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physical victimization, and in-person verbal victimization, and substance use. A major
revision was expanding the measure to include items representing cyber forms of both
aggression and victimization. This study had several objectives. The first was to compare
competing models of the structure of victimization, aggression, and other problem behaviors
based on this expanded pool of items. We hypothesized that support would be found for
factors representing specific forms of aggression and victimization, and factors representing
substance use and delinquent behavior. Based on the Farrell et al. (2016) study we expected
to find support for factors representing physical, verbal, and relational forms of in-person
aggression. Although Farrell et al. found support for two victimization factors (overt and
relational), their study included only one item representing verbal victimization. We
anticipated that our inclusion of additional verbal victimization items would result in three
distinct in-person victimization factors (physical, verbal, and relational). We further
hypothesized that cyber and in-person forms of both aggression and victimization would
represent distinct factors based on previous studies and on the qualitative differences
between interactions via electronic communication technologies and in person interactions
(Landoll et al., 2015; Mehari et al., 2014; Mehari & Farrell, 2018). However, we were less
certain whether cyber aggression and victimization items would be best represented by
single aggression and victimization factors, or by factors that paralleled their in-person
counterparts (i.e., physical, verbal and relational forms of cyber aggression and
victimization).

A second objective was to test for measurement invariance. There has been increasing
recognition of the need to establish measurement invariance, or the degree to which
measurement properties are consistent across individuals, contexts, and over time (Rosen et
al., 2013). Despite its importance, few attempts have been made to evaluate the measurement
invariance of measures assessing constructs such as aggression, victimization and problem
behaviors (e.g., Farrell et al., 2016; Marsee et al., 2011; Queirds & Vagos, 2016; Rosen et
al., 2013). Based on analyses of the earlier version of the PBFS-AR by Farrell et al. (2016),
we hypothesized that there would be strong measurement invariance across sex and grade.

Finally, we evaluated the concurrent validity of the PBFS-AR by examining its relation to
school office discipline referrals. Prior work has supported the use of school office discipline
referrals to validate teacher and parent report measures of student behavior (for a review, see
Mclntosh, Fisher, Kennedy, Craft, & Morrison, 2012). We hypothesized that students who
had office discipline referrals for physical aggression would have higher scores on the
PBFS-AR Physical Aggression factor than those without such referrals, and that students
with office discipline referrals for disruptive behavior and those with out-of-school
suspensions would have higher scores on each of the problem behavior factors compared
with those that did not. We did not expect to find relations between office discipline referrals
and suspensions and victimization factors.

Participants and Setting

We conducted secondary analysis of data from students at three middle schools in the
southeastern United States who participated in a project (Farrell, Sullivan, Sutherland,
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Corona, & Masho, 2018) that evaluated the Olweus Bullying Prevention Program (e.g.,
Olweus & Limber, 2010). The majority of students in these schools (i.e., 74% to 85%) were
eligible for the federal free lunch program. Participants were recruited from a random
sample of students from each school’s roster. Parental consent and student assent were
obtained from 80% of those eligible. Participants continued in the study until they left the
school or chose to discontinue participation. Each year a new sample of entering sixth
graders was recruited, and seventh and eighth graders were recruited to replace students who
left the study. The project collected data every 3 months using a planned missing-data design
(Graham, Taylor, & Cumsille, 2001) such that each student was randomly assigned to
complete measures at two waves each year to reduce participant fatigue and testing effects.
The study was approved by the IRB of the authors’ university.

We conducted our analyses on 3,261 observations collected from the 1,263 students who
completed measures at one or more waves during three years of the project (i.e., 2014 to
2017), during which this revised version of the PBFS-AR was administered. The Olweus
intervention was implemented in two of the schools during the 2014-2015 school year and
in all three schools during the following two school years. The sample was 50% female.
Eighteen percent of participants identified themselves as Hispanic or Latino. The majority
(78%) reported their race as African American or Black, including 9% who endorsed more
than one race. Five percent described themselves as White. Thirteen percent described their
race as Other, the majority of whom (90%) identified themselves as Hispanic or Latino.
Regarding family structure, 38% lived with a single mother, 28% with both biological
parents, and 20% with a parent and stepparent. Participants’ ages ranged from 10 to 16, with
96% of observations collected from students between 11 and 14 years old.

We obtained school records on office discipline referrals for the 2014-2015 and 2015-2016
school years for each participant. Because office referrals reflected behavior during the
school year, we generated a separate dataset for analyses of office discipline referrals that
included one wave of data for each participant randomly selected from the three waves
collected during the school year. This provided a subsample of 957 students for analyses of
relations with disciplinary data.

Problem Behavior Frequency Scale — Adolescent Report (PBFS-AR), Version
2.—We used a revised version of the PBFS-AR that expanded the content of the previous
version of the scale (Farrell et al., 2016). Items on the previous version were based on prior
research (e.g., Crick & Grotpeter, 1995), the Center for Disease Control’s Youth Risk
Survey (Kolbe, Kann, & Collins, 1993), school observations, and focus groups on
interpersonal problem situations. It included 14 items to assess in-person aggression
(physical, verbal, and relational), 10 items to assess in-person victimization (overt and
relational), 5 items to assess nonviolent delinquent behavior (i.e., illegal behaviors such as
theft, shoplifting, vandalism), and 6 items to assess substance use (e.g., beer, wine,
cigarettes, liquor, marijuana). Version 2 of the PBFS-AR includes 11 new items to assess
cyber aggression and 11 new items to assess cyber victimization. These were based on a
systematic review of existing measures of cyberbullying (Mehari et al., 2014) and qualitative
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studies investigating cyber aggression (e.g., Mishna, Saini, & Solomon, 2009). Our goal was
to include items representing physical (e.g., “Used text messaging to threaten someone
physically”), verbal (e.g., “Called someone you know mean names online like on Facebook
or SnapChat, or through testing”), and relational (e.g., “posted rude comments about
someone you know online™) acts of aggression that could be perpetrated or experienced
using electronic communication technologies. In addition, we added items to expand the
pool assessing in-person aggression, in-person victimization, nonviolent delinquent
behavior, and substance use. We also revised the wording to make items represent behavior
across multiple contexts (i.e., “stolen something from another student” was changed to
“stolen something™). For a listing of all 73 items on the PBFS-AR and their prevalence rates
(i.e., percentage endorsing more than Never) see Table S1.

Items assessing behavior were preceded by the stem: “In the last 30 days, how many times
have you?” Victimization items were preceded by the stem: “In the last 30 days, how many
times has this happened to you?” All items were rated on a 6-point frequency scale, 1 =
Never, 2 = 1-2 times, 3 = 3-5 times, 4 = 6-9 times, 5 = 10-19 times, and 6 = 20 or more
times. Participants completed the measure either in small groups at school during the school
year or individually at home during the summer, using a computer-assisted interview.

School office discipline referrals.—We created two composites based on office
discipline referrals obtained from school records (see Table 1). The physical aggression
composite included physical fights, and assaults on students or staff. The disruptive behavior
composite included disruptive behavior, defiance or insubordination, disrespect, and obscene
or inappropriate language or literature. We created composites for each student based on
office referrals during the school year they completed the PBFS-AR. Because the
distribution of these variables was restricted (i.e., only a small percentage of participants had
more than 1 or 2 incidents), we conducted analyses on binary variables reflecting the
presence or absence of one or more office referrals within each of the categories. We also
constructed a binary variable indicating the presence or absence of one or more out-of-
school suspension during the school year.

We used Mplus 8 to conduct confirmatory factor analysis of the structure of the PBFS-AR.
Items were treated as ordered categorical variables using weighted least squares mean- and
variance-adjusted estimators (WLSMV). This analysis is comparable to a graded response
item-response theory model. Analyses were conducted on all 3,261 observations using
sandwich estimators (i.e., Mplus type=complex option) to address non-independence
resulting from multiple observations of each student (Muthén & Satorra, 1995). Although
items were rated on a 6-point scale, very few participants (i.e., 1.2% or less) endorsed higher
frequency categories. Such low frequencies create problems for the WLSMYV estimator.
Inspection of item characteristic curves based on an initial model suggested very little
differentiation among the highest frequency categories. We therefore re-coded all items into
four categories by combining the three highest categories.
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We first conducted separate analyses of aggression and victimization items within each
media (in-person and cyber). In separate analyses of in-person and cyber aggression, we
compared: (a) three-factor models that differentiated among the three forms of aggression
(physical, verbal, and relational); (b) two-factor models that differentiated between overt
(i.e., physical and verbal) and relational aggression; (c) two-factor models that differentiated
between physical and non-physical (i.e., verbal and relational) aggression; and (d) models
specifying a single in-person or cyber aggression factor. These models formed the basis for
further analyses to compare models that evaluated the extent to which in-person and cyber
aggression items could be best represented by: (a) factors that emerged from the separate
analyses of each type of media, (b) two-factor models defined by media (i.e., in-person
versus cyber aggression), and a single overall aggression factor. We tested a similar series of
models to evaluate the structure of the in-person and cyber victimization items. Finally, we
incorporated the resulting in-person and cyber aggression and victimization factors into a
full model that also included the substance use and delinquent behavior items.

We compared the fit of competing models based on the difference test provided by Mplus
(see Asparouhov & Muthén, 2006), and evaluated overall model fit using Hu and Bentler’s
(1999) recommendations as general guidelines. We considered models to have a good fit
based on cutoffs of close to .95 or higher on the comparative fit index (CFI) and Tucker-
Lewis fit index (TLI), and close to .06 or lower for the root mean square error of
approximation (RMSEA). We conducted tests of measurement invariance on the final model
across sex and grade. Because the large sample size provided power to detect minor
differences in fit, we followed Cheung and Rensvold’s (2002) recommendations and did not
favor more complex models unless they improved the CFI by more than .01.

Finally, we conducted analyses of covariance to examine the relation between scores on the
PBFS-AR and office discipline referrals. Within these models, latent variables representing
the PBFS-AR factors were regressed on dummy-coded variables representing the presence
or absence of office discipline referrals for physical aggression, referrals for disruptive
behavior, and in-school and out-of-school suspensions. Analyses controlled for sex, grade
(dummy coded), and intervention condition, which we included as covariates.

Structure of Aggression

In-person aggression.—A three-factor model with separate factors for physical, verbal
and relational forms of in-person aggression fit the data very well. It also fit significantly
better than the other three models (all ps < .001), and improved the fit based on the CFI by
more than .01 for each of the models (see models 1-4 in Table 2), except for the two-factor
model that combined physical and verbal aggression items into an Overt Aggression factor
(ACFI = .004). Within the three-factor model, the Verbal Aggression factor was highly
correlated with the Physical and Relational Aggression factors (s = .97 and .88,
respectively). Based on this finding we conducted an exploratory factor analysis (EFA) to
provide additional information regarding the structure of in-person aggression, in particular
where items representing verbal aggression best fit. The EFA suggested no more than two
factors based on the eigenvalues (9.49, 1.37, 0.739, . . .), and the marginal improvement in fit
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for the three-factor EFA model over the two-factor EFA model (ACFI =.007). Review of a
two-factor solution specifying an oblique rotation (i.e., geomin) indicated that all four
physical aggression items had their highest loadings on Factor 1 (As = .37 to 1.04), with
only one cross-loading (i.e., A >.30) on Factor 2 (see Table S2). All five relational
aggression items had their highest loadings on Factor 2 (As = .63 to .90), with no cross-
loadings on Factor 1. In contrast, the six verbal aggression items did not consistently fit
within this structure. Two items (i.e., “Yelled at someone or called them mean names” and
“Put someone down to their face”) had high loadings on Factor 1 (i.e., As = .70 to .80) with
no cross-loadings on Factor 2. We considered incorporating these items into the Physical
Aggression factor, but concluded that they did not represent the construct of physical
aggression as captured by the other items in this factor, all of which represented clearly
defined acts or threats of physical aggression. The other four verbal aggression items had
cross-loadings on both factors (i.e., As = .32 to .55). Although both the confirmatory and
exploratory factor analyses supported separate factors for physical and relational aggression,
items representing verbal forms of aggression did not clearly fit into this structure. Based on
these findings, we removed the verbal in-person aggression items from all subsequent
analyses. Analyses of the remaining items provided strong support for a two-factor model
with separate factors representing physical and relational aggression (see Model 5 in Table
2). This two-factor model fit the data significantly better than a model specifying a single
overall In-Person Aggression factor (see Model 6 in Table 2).

Cyber aggression.—All four competing models of cyber aggression fit the data well (see
Models 7-10 in Table 2). Although the three-factor model fit significantly better than the
other three models (all ps <.001), it did not improve the fit based on the CFI by more

than .01 compared with any of the other models, including the one-factor model. Loadings
for the one-factor model were consistently high ranging from .88 to .92 for physical
aggression items, .81 to .90 for verbal aggression items, and .70 to .90 for relational
aggression items. This suggested that a single overall factor could adequately represent the
11 items encompassing different forms of cyber aggression.

Combined in-person and cyber aggression models.—Comparison of competing
models of the structure of items representing both in-person and cyber forms of aggression
favored a three-factor model that included the two in-person aggression factors (Physical
Aggression and Relational Aggression) and the Cyber Aggression factor (see models 11-13
in Table 2). This model fit the data significantly better than a two-factor model defined by
media (In-Person and Cyber Aggression) and a model specifying a single overall Aggression
factor, and resulted in an improvement in model fit (ACFI =.011 and .017, respectively).

Structure of Victimization

All four models of victimization items fit the data well in separate analyses of in-person (see
models 1 to 4 in Table 3) and cyber victimization (see models 5 to 8 in Table 3). For both in-
person and cyber victimization, the three-factor model with separate factors for physical,
verbal, and relational victimization fit significantly better than the other three models, but
the improvement was modest even compared with the single-factor model (ACFI =.008

and .000 for in-person and cyber victimization models, respectively). Moreover, correlations
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among the three form factors were highly correlated within the in-person (s = .91 to .95)
and cyber victimization (/s = .97 to .99) models. This suggested that little was gained by
differentiating among the three forms of victimization within each media.

We next conducted analyses of the full set of victimization items (i.e., both in-person and
cyber) to compare a three-factor model defined by form of victimization (physical, verbal,
and relational victimization), a two-factor model defined by media (in-person and cyber
victimization), and a single-factor model (see models 9-11 in Table 3). Of these, the two-
factor model defined by media had the best fit, increasing the CFI by .017 over the three-
factor model, and .020 over the one-factor model. In other words, there was support for
differentiation among victimization items based on the media (i.e., in-person and cyber), but
not based on their form (i.e., physical, verbal, and relational).

Overall Structure of the PBFS-AR

We next examined the structure of the full set of PBFS-AR items. Based on the separate
analyses of the aggression and victimization items, we excluded the verbal aggression items
and tested a seven-factor model with factors representing in-person physical aggression, in-
person relational aggression, cyber aggression, in-person victimization, cyber victimization,
substance use, and nonviolent delinquent behavior. This seven-factor model fit the data very
well in the overall sample (see Model 1 in Table 4). It also fit the data well in separate
analyses by sex (RMSEAs = .017 and .018, CFls = .95 and .98, TLIs = .95 and .97 for boys
and girls, respectively), and by grade (RMSEAs = .014 to .020, CFls = .96 t0 .98, TLIs = .96
to .98). All correlations among the seven factors in the analysis of the full sample were
positive and significant (see Table 5). The three forms of aggression (in-person physical, in-
person relational, and cyber) were highly correlated with each other (rs = .78 to .89) and
with the Delinquent Behavior factor (s = .77 to .83), and had lower correlations with the
Substance Use factor (/s = .55 to .66). The In-Person and Cyber Victimization factors were
also highly correlated with each other (r = .85), and with the In-Person Physical, In-Person
Relational, and Cyber Aggression factors (s = .58 to .80), Delinquent Behavior factor (s

= .58 and .66, respectively) and Substance Use factor (rs = .42 and .52, respectively).
Standardized factor loadings for the seven-factor model based on the full sample ranged
from .74 to .93 (see Table 6).

Multiple group analyses indicated that the model specifying configural invariance (i.e., same
structure) across sex fit the data very well (see Model 2 in Table 4). We found support for
strong measurement invariance based on a slight improvement in fit indices when loadings
and thresholds were constrained across sex (see Model 3). Imposing strong measurement
invariance made it possible to examine mean differences for boys and girls. These analyses
did not reveal significant sex differences in reported frequencies of in-person physical or
relational aggression, delinquent behavior, or substance use. However, compared with girls,
boys reported lower frequencies of cyber aggression, and in-person and cyber victimization
(see Table 5). These reflected small differences for cyber aggression and in-person
victimization (&5 = -.22 and -.21, ps =.05, respectively), and a medium-sized difference for
cyber victimization (d=-0.44, p< .05).
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The model specifying configural invariance across the sixth, seventh and eighth grades (see
Model 4 in Table 4) also fit very well, and there were again slight improvements in fit when
strong measurement invariance was specified (see Model 5). Comparison of means across
grades revealed significantly lower frequencies of both in-person relational aggression and
in-person victimization in the seventh grade compared with the sixth grade (&5 = -0.35 to
-0.31). There were also significantly lower frequencies of both forms of in-person
aggression, delinquent behavior, and in-person victimization in the eighth grade compared
with the sixth grade (&5 = —.53 to —.42). In contrast, there were no differences across grades
in the reported frequency of engaging in or experiencing cyber aggression.

We also examined the reliability of the seven factors. In contrast to classical test theory,
which provides a single index of reliability (typically alpha), item-response theory does not
assume that measurement precision is consistent across the full range of scores on a
measure. In contrast, it provides estimates of reliability at different levels of the underlying
construct. As would be expected for our general school-based sample, scores on our
measures of victimization, aggression, delinquent behavior, and substance use were
positively skewed such that most were close to the mean. Our analysis of the In-Person
Physical Aggression and In-Person Victimization factors revealed reliabilities of .70 or
higher and in most cases .80 or higher for scores at or slightly above the mean up to values
over 3.2 standard deviations above the mean. For the other five factors, reliabilities were .70
or higher and generally .80 or higher for scores between 0.8 to 4.0 standard deviations above
the mean. This indicates that the PBFS-AR had high reliability for differentiating among
individuals with scores above the mean, but poorer reliability for differentiating among
individuals with scores at the lower end of the scale. The failure to find support for distinct
forms of Cyber Aggression, Cyber Victimization, and In-Person Victimization factors
resulted in overall factors with 11 to 15 items. Examination of the item-information curves
for these factors indicated that these scales could be shortened by two, three, and five items,
respectively, with only a negligible decrease in reliability These items are identified in Table
6 and may be used to create a shorter version of the PBFS-AR.

Relations with Disciplinary Data

Standardized regression weights representing the relations between the PBFS-AR factors
and the office discipline referrals are reported in Figure 1. Because factor variances were
constrained to 1.00, these coefficients are comparable to Cohen’s d. Students with office
referrals for physical aggression reported significantly higher frequencies on the PBFS-AR
for all three forms of aggression, as well as for delinquent behavior and substance use. These
were small-to-medium differences based on Cohen’s (1992) criteria for small, medium, and
large effect sizes (a5 = .26 t0 .48, p < .05), except for In-Person Physical Aggression, for
which a larger difference was found (d'= .67, p< .001). Students with office referrals for
physical aggression also reported higher rates of in-person (&= .26, p=.018), but not cyber
victimization (d= .16, p=.279). Students with office referrals for disruptive behavior
reported significantly higher frequencies of aggression, delinquent behavior, and substance
use, with small-to-medium differences (a5 = .34 to .54, p<.001), as well as higher
frequencies of both in-person (d'= .25, p< .01) and cyber (d= .49, p< .001) victimization.
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Students with out-of-school suspensions also reported significantly higher frequencies of
engaging in problem behaviors, and experiencing victimization (all ps < .001). Larger
differences were found for both physical and cyber aggression (d= .62 and .65, respectively)
than for relational aggression (&= .39). Those with one or more out-of-school suspensions
also reported higher frequencies representing medium-sized effects for delinquent behavior,
substance use, and cyber victimization (o6 = .47 to .59), and a higher frequency of in-person
victimization representing a small-to-medium size difference (= .35).

Discussion

The primary objectives of this study were to compare competing models of the structure of
victimization and adolescent problem behaviors, including aggression, substance use, and
other delinquent behavior, and to evaluate the validity of the PBFS-AR based on its relations
to school office discipline referrals. A key question was the extent to which there are
separate factors representing physical, verbal, and relational forms of aggression and
victimization, and whether these distinctions are evident in both in-person and cyber forms
of aggression and victimization. The results of this study were generally consistent with both
theory and the findings of other studies that have made a case for differentiating between
physical and relational aggression (for a review see Voulgaridou & Kokkinos, 2015).
Specifically, we found support for in-person physical and relational acts as distinct forms of
aggression. However, the evidence was less clear for verbal aggression. This lack of clarity
is consistent with the results of Farrell et al.’s (2016) analyses of the structure of in-person
aggression. They found that correlations between verbal aggression and some constructs
(e.g., teacher ratings of aggression, norms for aggression) were similar to those found for
physical aggression. However, correlations between verbal aggression and other constructs
(e.g., teacher ratings of adaptive behavior, delinquent peer associations) were more similar to
those found for relational aggression.

Whereas the literature has been clear in differentiating between physical and relational
aggression, it is less clear where verbal aggression fits within this framework. This lack of
differentiation may reflect a lack of conceptual clarity regarding the definition of verbal
aggression. Physical and relational aggression are defined based on intent. Physical
aggression involves the intent to cause physical harm, whereas relational aggression involves
the intent to damage social relationships (Moulgaridou & Kokkinos, 2015). Items are defined
as verbal aggression based solely on the mode of delivery, which may not reflect the intent
or context. For example, insulting someone or calling them names may represent a direct
attack on the individual’s sense of self or worth, a precursor to a physical confrontation, or
an attempt to damage the individual’s social standing in a public setting. Verbal aggression
may encompass a range of behaviors, some of which are more closely related to physical
aggression, some of which are more closely related to relational aggression, and some of
which sit squarely in the middle. For example, in this study, the items “Yelled at someone or
called them mean names” and “Put someone down to their face,” both of which could be
construed as an attack designed to provoke, loaded solely on the In-Person Physical
Aggression factor. In contrast, the items related to making fun of someone to make others
laugh and saying something disrespectful about someone’s family, behaviors which are
likely intended to damage an individual’s image or reputation, loaded more strongly onto the
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Relational Aggression factor. It is possible that previous studies that found an overt (or
direct) aggression factor included items assessing verbal attacks that may have been
precursors to physical aggression. Future studies may need to parse out verbal aggression
items based on whether the intent is to provoke, harass, or taunt an individual, or to damage
the individual’s image, reputation, or relationships.

In contrast to in-person aggression, we did not find support for distinct physical or relational
forms of cyber aggression, which is consistent with previous work (Mehari & Farrell, 2018).
This may be because items representing cyber forms of physical aggression involve threats
of physical aggression rather than actual physical aggression. Although we were not able to
differentiate among different forms within cyber aggression, we did find support for cyber
aggression as distinct from in-person aggression. This supports the notion that perpetrating
aggression via electronic communication technologies has unique aspects that may influence
which adolescents are more likely to engage in this form of aggression. Interestingly, its
patterns of relations with office disciplinary referrals was more similar to the pattern for
physical aggression than to the pattern found for relational aggression. That is, perpetrating
cyber aggression was associated with a higher likelihood of office referrals for disruptive
behavior and suspensions than was perpetrating relational aggression. It is possible that
perpetrating cyber aggression is indicative of more nonconforming or deviant behaviors,
which is supported in part by the lower prevalence of cyber aggression compared to in-
person aggression (e.g., Wang et al., 2009).

Our evaluation of the PBFS-AR found support for strong measurement invariance across sex
and grade. Although measurement invariance is a prerequisite to making meaningful
comparisons across groups (Widaman & Reise, 1997), few prior studies have evaluated the
measurement invariance of aggression and victimization (e.g., Marsee et al., 2011; Marsh et
al., 2011; Rosen et al., 2013). The finding of measurement invariance across sex and grade
supports the use of the PBFS-AR for examining differences across these groups. We also
found mean differences across both grade and sex. Cyber aggression had similar rates of
prevalence across sixth, seventh, and eighth grade, whereas in-person aggression was highest
in sixth grade, consistent with other trends suggesting that in-person aggression declines
throughout middle school (Farrell, Goncy, Sullivan, & Thompson, 2017). The stability of
cyber aggression throughout the course of middle school suggests that it continues to be
reinforced, or at least not effectively addressed through informal social control, as
adolescents grow. Interestingly, trends over the past ten years suggest that in-person
aggression is decreasing (Waasdorp, Pas, Zablotsky, & Bradshaw, 2017), whereas cyber
aggression appears to remain stable (Smith, 2012). Taken together, these findings suggest a
need to incorporate and evaluate elements of cyber aggression prevention into violence
prevention programming, and to target online norms to increase effective bystander
intervention in cyber aggression situations.

Although we did not find sex differences in the mean frequency of physical or relational
aggression, we found that boys reported lower frequencies of cyber aggression and
victimization, and in-person victimization. Differences were small for cyber aggression and
in-person victimization, with medium sized effects for cyber victimization. Most prior
studies have found a higher frequency of direct aggression (i.e., physical and verbal) among
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boys compared with girls, and negligible sex differences in relational aggression (Card et al.
2008). Our study’s lack of significant sex differences in physical aggression may reflect our
focus on a predominantly African American sample. This is consistent with Card et al.’s
(2008) meta-analysis, which revealed smaller sex differences in the frequency of direct
aggression in samples with higher percentages of minority youth, and smaller sex
differences for self-report measures. Our finding of higher frequencies of cyber aggression
and victimization among girls than among boys underscores the need for further research to
replicate these findings and identify factors that are responsible for these differences,
particularly the larger differences for cyber victimization.

Within both in-person and cyber media, we found little support for differentiating among the
forms of victimization experienced by adolescents. Our findings differed from the findings
of Farrell et al.”’s (2016) study of the previous version of the PBFS-AR, which found support
for distinct in-person relational and physical victimization factors. However, their study
included a limited pool of victimization items (e.g., only one verbal victimization item). Our
conclusions also differ from those of several studies of the Revised Peer Experiences
Questionnaire (RPEQ), which was designed to assess multiple forms of both aggression and
victimization. Prinstein, Boergers, and Vernbert (2001) found support for distinct factors
representing overt and relational victimization. In a subsequent study of an expanded pool of
items, De Los Reyes and Prinstein (2004) found support for separate factors representing
overt, relational, and reputational victimization. In both studies, the factor structure was
determined by exploratory rather than confirmatory analyses. Queirds and Vagos (2016)
found support for the same three victimization factors as De Los Reyes and Prinstein in their
analysis of a Portuguese translation of the RPEQ using a confirmatory factor analysis.
Although the factors identified in these three studies of the RPEQ fit the data well, none of
these studies evaluated competing models of its structure. It is therefore not clear how well
the models they identified would improve upon the fit of models specifying a smaller
number of factors. McLaughlin, Hatzenbuehler, and Hilt (2009), for example, found support
for a measurement model of the RPEQ that included a single victimization factor that was
based on parcels, where each parcel included items representing overt, relational, and
reputational victimization items.

The current study suggests that whereas individual adolescents may differ in their propensity
to engage in physical versus relational aggression, those who are victimized are likely to
report multiple forms of victimization, though they may experience different forms from
different people. There may be underlying commonalities of victimization experiences (e.g.,
threats to security, belongingness, and acceptance at the peer and/or school level) that
supersede form and intended method of hurt or harm (i.e., physical versus relational). This is
consistent with research that suggests victimization during adolescence can serve as a
mechanism to marginalize or exclude youth from peer groups (Brown, 2004). This does not
imply that different forms of victimization all have the same impact on adjustment. By
definition, physical victimization causes physical harm, and all forms of victimization carry
a risk for psychosocial adjustment difficulties. Prinstein et al (2001), for example, found that
relational victimization was related to high school students’ concurrent levels of loneliness
and low self-esteem even after controlling for overt forms of victimization and both overt
and relational forms of aggression. Further work is needed to evaluate the value added by
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differentiating among specific forms of victimization, in particular the extent to which they
differ in their impact on adjustment.

Although we did not find support for differentiating among forms of victimization within
media, we did find that in-person and cyber forms of victimization appear somewhat distinct
(but highly correlated, at r=.85). With few exceptions (e.g., Landoll et al., 2015), most prior
research has not tested whether in-person and cyber victimization are separate constructs.
Instead, researchers have generally based research questions, study design, and empirical
analyses on the untested assumption that they are distinct phenomena. This study supports
that commonly held assumption. Many researchers posit that cyber victimization may cause
greater harm due to circumstances surrounding the perpetration of cyber aggression that may
magnify its effect, including the possibility of an unlimited audience and revictimization
through views and shares (or the victim choosing to review the aggressive behavior; e.g.,
Tokunaga, 2010). This underscores the need for longitudinal research to explore whether
there are differences in severity or types of outcomes, or interaction effects (Salmivalli et al.,
2013).

Our analysis of the relations between scores on the PBFS-AR and office discipline referrals
and outcomes provided support for its criterion validity. Of particular note was the finding
that students with office referrals for physical aggression differed more on the PBFS-AR
Physical Aggression factor than on the other measures of aggression and problem behavior.
This is despite the fact that these factors, particularly those representing different forms of
aggression, were highly correlated. This provides some evidence of discriminant validity for
this measure. Students with office referrals for disruptive behavior and those receiving out-
of-school suspensions showed more consistent differences in their frequency of the three
forms of aggression, delinquent behavior, and substance use. This is consistent with the
notion that students who engage in each of these types of problem behaviors are also likely
to engage in other behaviors viewed as disruptive and be subject to suspensions. Office
referrals were also related to victimization. Adolescents who are victimized may behave in
disruptive or deviant ways, which elicits discipline from their teachers and aggression from
their peers. This is consistent with research that has identified a subset of adolescents
described as aggressive-victims (Bettencourt & Farrell. 2013). Such youth are more likely to
have poor emotion regulation, which may increase their likelihood of engaging in disruptive
classroom behavior. It is also possible that adolescents who are victimized become more
disruptive, perhaps due to feeling rejected, isolated, or unsafe.

This study had several limitations that merit discussion. A key concern is the extent to which
the findings might generalize to other sets of items, methods of assessment, and populations
of students. Items on the PBFS-AR were derived from multiple sources including other
similar measures and qualitative research with adolescents. Nonetheless, they represented a
limited sample of the domain of interest. The lack of support for a separate factor
representing verbal aggression may have been specific to the particular items used to
represent this construct. As previously noted, this may reflect a lack of conceptual clarity
regarding the construct and its operationalization (Voulgaridou & Kokkinos, 2015). A
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further limitation concerns the wording of the items used to assess in-person aggression and
victimization. They do not explicitly state that it must occur in person. In some cases,
particularly for physical aggression, this can reasonably be assumed. Other items (e.g.,
rumor-spreading, calling someone mean names, threatening to hurt someone) could occur
through in-person interactions or through electronic communication technologies (Mehari et
al., 2014). This may have artificially inflated the correlation between factors meant to
represent in-person and cyber aggression and victimization. Despite this limitation, we
found support for distinct factors representing each media. Another limitation is that the
PBFS-AR did not assess sexual aggression either in-person or cyber (e.g., unwanted
solicitation or sharing of sexual photos and sexually explicit comments or requests). This, in
part, reflects the difficulty of getting schools to approve of including questions they consider
particularly sensitive. Future research is needed to assess whether sexual aggression and
victimization emerge as distinct constructs. Finally, the rapid development of new forms of
technology and rapid changes in the popularity of social media sites such as Facebook and
SnapChat favored by adolescents poses a particular challenge for measures designed to
assess adolescents’ cyber behavior. Measures of cyber aggression and victimization may
thus require frequent updating.

The fact that the PBFS-AR is based on adolescents’ self-report is also a limitation. Self-
report is the most commonly used method to assess adolescents’ aggression and
victimization (Furlong et al., 2010). Given its unique perspective, it provides an important
source of data for understanding students’ engagement in problem behavior and
victimization experiences. Nonetheless, further work is needed to explore the extent to
which other approaches to measuring aggression, problem behaviors, and victimization
would lead to similar findings regarding their structure. Our sample consisted of a
predominantly African American sample of students from three middle schools, many of
whom came from single-parent families in urban communities with high rates of poverty
and crime. In addition, the majority of the data were collected while a school-level violence
prevention program was being implemented. Further work is needed to determine the extent
to which these results would generalize to other populations of students and other
circumstances.

A further concern was the use of school disciplinary data as a criterion for evaluating the
validity of students’ report. School office discipline referrals are based on teachers’
observations of students’ behaviors at school, their interpretation of these observations, and
their decisions regarding whether or not to make an office referral (MclIntosh et al., 2012).
They are also limited to student behavior in the presence of teachers. Because the PBFS-AR
items do not specify the context, student reports on these measures presumably reflect their
behavior both at school and outside of school. School discipline referrals thus represent, at
best, a subset of the behaviors assessed by the student-report measure. Teachers may also not
be consistent in their decisions about when to make an office discipline referral and there is
evidence to suggest bias in making these decisions (e.g., Skiba et al., 2011). Our finding of
small-to-medium effects in our analysis of the relations between PBFS-AR factors and
school discipline data is therefore in line with what might be expected. Unfortunately, each
method of assessing student behavior has its own inherent limitations and there is no perfect
criterion against which to validate student report.

Assessment. Author manuscript; available in PMC 2021 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Farrell et al.

Conclusion

Page 17

Overall, this study supported the PBFS-AR as a promising self-report measure of
adolescents’ frequency of victimization, aggression and other problem behaviors (see PBFS-
AR Version 2 in Supplemental materials for the final version of the measure). Analyses of its
structure demonstrated its ability to differentiate between in-person physical, in-person
relational and cyber aggression and other problem behaviors (substance use and other
delinquent behavior), and between in-person and cyber victimization. We also found support
for strong measurement invariance across sex and grade. Finally, support for the criterion
validity of the PBFS-AR was found based on its pattern of relations with school disciplinary
data. Our analysis of the structure of the PBFS-AR also contributed to the literature on the
nature of adolescents’ victimization and aggression. It supported the notion that in-person
physical, in-person relational and cyber aggression represent highly correlated but distinct
constructs. This was supported both by comparison of competing models of the factor
structure of the PBFS-AR and the differential pattern of findings between In-Person Physical
and In-Person Relational Aggression factors and office referrals for physical aggression. Our
findings also highlighted the need for further research to clarify the construct of verbal
aggression. Finally, it suggested that the distinction between forms of aggression found for
measures of perpetration are less evident in measures of both in-person and cyber
victimization.
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Refer to Web version on PubMed Central for supplementary material.
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Number and Percentage of Students With One or More Office Discipline Referral or Out-Of-School

Table 1

Suspension
Referral Code Number %
Office referrals for physical aggression
Minor fighting altercation 78  81%
Fighting with no injury or a minor injury 41 4.2%
Assault and battery without a weapon on students 18 1.9%
Assault and battery without a weapon on staff 7  07%
Sexual offense involving touching against another student 3 0.3%
Physical aggression composite 133 13.8%
Office referrals for disruptive behavior
Disruptive demonstrations 217 22.5%
Defiance/insubordination 133 13.8%
Classroom or campus disruption 87  9.0%
Disrespect 46 4.8%
Obscene/inappropriate language 45 4.7%
Minor insubordination 10 1.0%
Obscene/disruptive literature 3 0.3%
Disruptive behavior composite 307 31.8%
Suspensions
Out-of-school suspension 280 29.0%

Note. N=965. Includes only those codes for which at least one incident was reported during the school year.
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Table 6

Standardized Loadings in Final Seven-Factor Confirmatory Factor Model

Item

Factor Loading

In-Person Physical Aggression factor
10. Hit or slapped someone
11. Thrown something at someone to hurt them
15. Threatened to hit or physically harm someone
18. Shoved or pushed someone
30. Threatened someone with a weapon (gun, knife, club, etc.)
In-Person Relational Aggression
1. Told someone you wouldn’t like them unless they did what you wanted
2. Spread a false rumor about someone
5. Tried to keep others from liking another kid by saying mean things about him or her
14. Left someone out on purpose when it was time to do an activity
24. Not let someone be in your group anymore because you were mad at them
Cyber Aggression factor
9. Used text-messaging to threaten to hurt someone physically
19. Used cell phone pictures to threaten to hurt someone physically

4. Used cell phone pictures to make fun of someone

13. Used a chat room or Internet website to make fun of someone?

21. Used text-messaging to make fun of someone

62. Called someone you know mean names online like on Facebook or SnapChat or through texting.

63. Pretended to be someone else online or through texting.
64. Left someone out of an online group or unfriended them on Facebook.
65. Sent or posted embarrassing pictures of someone without their permission.

66. Posted rude comments about someone you know online.

67. Spread rumors about someone you know online or through textinga.

In-Person Victimization factor

42. Someone threatened to hit or physically harm youa

46. Someone pushed or shoved you

49. Someone threatened or injured you with a weapon (gun, knife, club, etc.)a
59. Someone hit you hard enough to hurt
51. Someone threw something at you to hurt you

55. Someone yelled at you or called you mean names

44. Someone put you down to your face?
47. Someone said something disrespectful to you about your family
52. Someone teased you to make you mad

53. Someone made fun of you to make others laugh

43. Someone who was mad at you tried to get back at you by not letting you be in their groupa

50. Someone said they wouldn’t like you unless you did what he or she wanted
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Item Factor Loading
56. Someone left you out on purpose when it was time to do an activitya 81
57. Someone spread a false rumor about you .81
58. Someone tried to keep others from liking you by saying mean things about you .87
Cyber Victimization factor
48. Someone used text-messaging to threaten to hurt you physically .90
54. Someone used cell phone pictures to threaten to hurt you physically .93
45. Someone used cell phone pictures to make fun of you .85
60. Someone used text-messaging to make fun of you .89
61. Someone used a chat room or Internet website to make fun of youa 88
69. Someone called you mean names online or using a cell phone. .84
68. Someone sent or posted embarrassing pictures of you without your permission. .84
70. Someone pretended to be someone else online or using a cell phone to trick you. .79
71. Someone left you out of an online group or unfriended you on Facebook? 86
72. Someone posted rude comments about you online. .87
73. Someone spread rumors about you online or by texting.a 82
Delinquent Behavior factor
8. Stolen something .78
25. Written things or sprayed paint on (tagged) walls or sidewalks or cars where you were not supposed to .85
27. Taken something from a store without paying for it (shoplifted) .83
32. Purposely damaged property that did not belong to you .87
23. Snuck into someplace without paying, such as a movie, or onto a bus or subway .80
26. Taken someone’s car or motorcycle for a ride without their permission (gone “joyriding”) .86
Substance Use factor
33. Drunk liquor (like whiskey or vodka) .90
34. Drunk beer (more than a sip or taste) .81
35. Been drunk 91
36. Drunk wine or wine coolers (more than a sip or taste) .89
37. Used marijuana (pot, hash, reefer, K2) .88
41. Smoked cigarettes .87
38. Sniffed glue, breathed the contents of aerosol spray cans, or inhaled any paints or prays to get high .87
39. Used drugs (besides marijuana or inhalants), such as heroin, cocaine, LSD, or ecstasy .90
40. Smoked cigars (like Black &Milds) .82

Note. N = 3,216 observations from 1,263 participants. All loadings are significant at p < .001.

a o
Item that could be deleted to create a shorter form based on reliability analyses.
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