CORPUS PUBLISHERS

Current Research
in Psychology and
Behavioral Science
(CRPBS)

ISSN: 2833-0986
Volume 4, Issue 3, 2023

Article Information
Received date : 06 March, 2023
Published date: 20 March, 2023

*Corresponding author

Rondy Yu, School of Education, 900
University Avenue, Riverside, CA 92521,
USA

Key Words
Behavior; Bullying; Measurement; School

DOI: 10.54026/CRPBS/1091

Distributed under: Creative Commons
CC-BY 4.0

Research Article

Development and Validation of a Brief
Bullying Behavior Scale: Examination
of the Health Behavior in School-Aged
Children (HBSC) Survey Bullying
Items

Rondy Yu!, Wesley A. Sims' and Shane R. Jimerson®'
'University of California, Riverside, USA
2University of California, Santa Barbara, USA

Bullying in schools is a longstanding challenge that has been repeatedly linked to deleterious student outcomes. Using
a nationally representative sample of students in the United States (N=12,642, grades 5 to 10), this study examined the
factor structure of the Health Behavior in School-Aged Children (HBSC) self-report survey’s bullying items, along with
one additional item related to the occurrence of physical fighting. Results provide preliminary support for the use of 19
items from the HBSC survey as a standalone scale for measuring student involvement in bullying for both male and female
students.

Introduction

The topic of bullying in schools continues to garner significant attention in both the media and research community as
studies around the world continue to reveal the deleterious impacts on the development of children and adolescents [1,2].
Defined as the repeated exposure to negative behaviors by one or more students [3], bullying is understandably concerning,
particularly given how pervasive the problem is and its associated consequences. For instance, in the United States, the most
recent youth risk behavior surveillance report indicates nearly one-fifth of adolescents have experienced bullying at school
within the last year [4]. For victims of bullying, the experience has been found to be associated with depressive symptoms,
suicidal thoughts/behaviors [5], and harmful, if not violent, acts of revenge [6,7]. While negative outcomes have commonly
been discussed within the context of impact on the victim, it is also clear that both victims, defenders, and perpetrators
suffer from academic, social-emotional, and behavioral problems related to bullying [8,9]. Thus, it is imperative that schools
pay particular attention to the early identification of those involved in bullying, regardless of their role in it [10].

Assessment and Identification

The advantages of data-driven processes for the identification of strengths and challenges in educational settings
are abundant in the extant empirical studies [11]. Like universal screening [12] and progress monitoring for instructional
decision-making [13], assessment of bullying in schools serves important functions at multiple levels. At the macro level,
assessment of bullying in schools can be used to determine large-scale prevalence rates and trends or inform decisions that
impact the development of regulations and policies to promote school safety [14]. At the micro level, assessment of bullying
in schools can serve to identify those students who may be involved in bullying or victimization [15] and inform amelioration
efforts (i.e., intervention selection, progress monitoring; [16]. Given the frequency at which students are involved in bullying,
there is a need for the identification of these issues at the school level that includes all students, including those with and
without special needs [17]. Much has been learned about what schools can do to address bullying, which has led to the
development of prevention programs and intervention strategies that have benefited many ([2,18-20]. However, the lack
of proper and frequent assessment of bullying behavior continues to plague many schools across the nation. This point is
clearly illustrated in a large-scale study conducted by Kumpulainen, et al. [21] that found less than a quarter of students
involved in bullying received supports, including any mental health services.

Despite the availability of multiple measures of bullying behavior such as the California bullying victimization scale
[22] and the widely used Olweus bully/victim questionnaire [23], there appears to be a paucity of research conducted on the
use of brief behavior rating scales to progress monitor bullying in schools. Moreover, the utility of previously developed
measures for progress monitoring in schools appear limited by design. As clinical concerns and legal mandates continue to
call for additional efforts to identify, prevent, and intervene, it has been made clear that there is a need for more cost-effective
and research-based methods for assessment [2,24,25]. If we are to move towards a more effective behavioral response-to-
intervention framework for addressing bullying in our schools, we will need to have tools available that can be feasibly used
in school settings.

Health Behavior in School-Aged Children (HBSC)

The Health Behavior in School-Aged Children (HBSC) survey is a potentially valuable survey for use internationally,
as is was developed as part of a large-scale study sponsored by the World Health Organization [26] to examine the health-
related attitudes and behaviors of children and adolescents. Between 2009 and 2010, it was administered across 41 countries
in Europe and North America. The sample was selected using a multi-stage sampling strategy where schools were selected at
random from a sample of schools, and then within each school, a random sample of students were selected to participate in
the survey [27]. The survey is made up of items addressing a variety of health-related topics, including social relationships,
physical health, dietary habits, exercise, body image, drug/alcohol use, and bullying behaviors. Researchers have examined
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various subsets of items from the HBSC with findings indicating moderate to good
validity and reliability. Items related to bullying behavior were based on the Olweus
Bully/Victim Questionnaire, which has been found to have good validity and
reliability [28]. Recently, Roberson and Renshaw [29] investigated the factor structure
of the bullying items of the HBSC self-report and concluded that their findings
supported its structural validity for measuring student bullying behaviors. While
initial psychometric evidence supporting the use of the HBSC as a measure of bullying
behavior appears promising, further validation efforts are necessary to establish the
psychometric properties.

The Current Study

Initial examination of the structural validity of the HBSC survey bullying items
appears promising. However, additional analysis beyond the initial examination [29]
is required to establish the utility of the HBSC as a bullying progress monitoring
instrument. A contemporary approach to assessment validation emphasizes that
“validation” occurs over a series of studies designed to accumulate evidence that
supports its proposed uses and interpretations (i.e., the Interpretation and Use
Argument [TUA]) [30]. Rather than considering psychometric evidence in isolation (i.e.,
a single study), validation occurs through the repeated collection and dissemination of
familiar reliability and validity evidence (e.g., content validity, interrater reliability),
with samples representative of all intended assessment subjects (i.e., multiple studies;
e.g., [30,31]. To this end, the current study aims were three-fold. First, this study
examined the factor structure of the HBSC bullying items, including one additional
item related to the occurrence of physical fighting, as this has been found to be
positively associated with involvement in bullying victimization for male and female
students [32]. In addition, a multiple groups factor analysis was used to determine
whether the factor structure is applicable across both male and female students. Lastly,
this study evaluated potential differential item performance for male and female
ratings of involvement in bullying and victimization. Measurement invariance (i.e.,
equivalent item functioning) is anticipated across these groups.

Method
Participants

Participants included two independent samples compiled for students in the
United States (U.S.) in grades five through 10 (N=12,642). Using SPSS software
version 25, the dataset was split into two samples consisting of approximately 50% of
observations each; assignment of observations to either sample was random. Sample
1 was used for the Exploratory Factor Analysis (EFA), and Sample 2 was used for
both the Confirmatory Factor Analysis (CFA) and Multiple Groups CFA (MGCFA).
Demographic characteristics (i.e., gender, grade level, and ethnicity) between the full
and split samples were comparable (see Table 1).

Table 1: Demographic characteristics for the full and split samples.

Sample 1 Sample 2 Full Sample

n % n % n %

Total Sample 6,366 100 6,276 100 12,642 100

Gender
Male 3,282 51.6 | 3,220 | 51.3 6,502 51.4
Female 3,082 48.4 | 3,054 | 48.7 6,136 48.6
Grade Level

5th 875 13.7 842 13.4 1,717 7.6
6 1,051 16.5 999 15.9 2,050 9.1
7t 11,164 18.3 1,257 20 12,421 54.9
gt 1,277 20.1 1,198 19.1 2,475 10.9
gt 1,043 16.4 | 1,029 | 16.4 2,072 9.2
0% 956 15 951 15.2 1,907 8.4

Ethnicity
American Indl'an or Alaskan 106 17 116 18 222 18
Native
Asian 218 3.4 251 4 469 3.9
Black 1,073 16.9 | 1,091 | 17.4 2,164 17.9
Hispanic 1,172 18.4 | 1,220 | 194 2,392 19.8
Mixed Race 429 6.7 399 6.4 828 6.8
ive Hawaii Pacifi

Native Hawaiian or Pacific 58 0.9 53 038 11 0.9

Islander
White 3,032 47.6 | 2,871 | 45.7 5,903 48.8

Procedure

Data was gathered through anonymous self-report surveys administered to
students in grade five through 10 in 314 schools across the U.S. during the 2009-2010
school year. Participating schools included public and private schools from all 50 states
and the District of Columbia. Student assent and parental consent were obtained by the
schools, and the study protocol was approved by the Institutional Review Board of the
Eunice Kennedy Shriver National Institute of Child Health and Human Development.
Scripted survey administration was conducted by school personnel (e.g., teacher,
counselor, nurse).

Measure

The complete HBSC survey includes 76, 86, or 88 items (for grades five to six,
grades seven to nine, or grade 10, respectively) and takes approximately 45 minutes
to complete [33]. Although there are three versions of the survey to account for varied
developmental levels of respondents, all versions contained the same 24 bullying items,
which asked how often students bullied others or were bullied by others at school in
various forms (i.e., physical, verbal, relational, or cyber-bullying) and were scored
using a 5-point scale (i.e., [not in this way in the past couple months], only once or
twice, 2 or 3 times a month, about once a week, several times a week). All versions also
included an item that asked how often the student engaged in physical fighting, which
was also scored used a 5-point scale (i.e., I have not been in a physical fight, 1 time, 2
times, 3 times, 4 times or more).

Statistical Analyses
Data screening

Data screening procedures were performed using SPSS software version 25
prior to conducting statistical analyses to ensure the overall accuracy of the data and
determine whether assumptions have been met for proceeding with factor analysis. A
total of 271 students (2%) from the full sample had missing values and were therefore
excluded from the analyses [34]. Descriptive statistics including the range, mean, and
standard deviation were calculated for each variable; all values were found to fall within
plausible ranges. All items of interest were categorical variables that showed violations
of normality as indicated by skewness and kurtosis values, histograms, and boxplots.
Bivariate correlations were also examined; multicollinearity was not indicated (i.e.,
no variable pairs correlated above .90) and all items were significantly correlated with
each other (p<0.01). Given the appearance of an underlying relationship between the
items of interest, proceeding with factor analysis was appropriate.

EFA methodology

An EFA was conducted to identify the latent variables that account for the
variance among the 25 selected items using Mplus software version 8 [35]. All items
had five response categories and were treated as continuous variables [36]. Although
normality is not a necessary assumption for factor analysis [37], the EFA was performed
using maximum likelihood parameter estimates with robust standard errors and chi-
square (i.e., MLR estimation) which is appropriate for non-normal continuous data
with missing values [36,38]. To allow for correlation among factors, an oblique geomin

b

rotation was used for this analysis [39]. Kaiser’s “eigenvalue-greater-than-one” rule
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was employed to facilitate identification of factors appropriate for interpretation and
retention, and Cattell’s scree test was used to explore a graphical representation of the
eigenvalues and divide the major factors from the minor factors. To supplement factor
identification and retention based on noted limitations of Kaiser’s eigenvalues and
Cattell’s scree plots [40], Parallel Analysis (PA) was also employed as a preliminary
step in determining the number of appropriate factors. Using this method, factors
with eigenvalues greater than those of a randomly generated correlation matrix were
retained.

Other indices considered when identifying the appropriate number of
HBSC factors include the chi-square test of model fit, Root-Mean-Square Error
of Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index
(TLI), Standardized Root-Mean-Square Residual (SRMR), and factor loadings. The
chi-square test of model fit, which measures the difference between the sample and
predicted covariance matrices, indicates good fit when the result is non-significant.
According to Fabrigar et al. [39], the chi-square statistic is greatly affected by
sample size in that greater sample sizes can inflate chi-square; however, models with
significant chi-square results can still be retained. Given the number of observations in
Sample 1 (N=6,366), it was expected that chi-square would be significant. While chi-
square tests the null hypothesis of perfect model fit, RMSEA recognizes that models
can only be an approximation of what is observed in the real world. Following the
criteria established by Browne and Cudeck [41], acceptable model fit is achieved when
RMSEA is less than 0.08, and a value of 0.05 or below would be required to conclude
good model fit. Similarly, SRMR values below .08 demonstrate acceptable fit [42]. CFI
and TFI values between 0.90 and 0.95 indicate reasonable model fit, and values above
0.95 indicate good model fit [39,43]. Finally, consistent with the widely adopted criteria
for the retention of factor loadings between 0.30 and 0.40 [43], only loadings above
0.35 were retained.

CFA methodology

Following the EFA, a CFA was then conducted using Mplus to determine whether
the factor structure identified in the EFA can reproduce the observed relationships
among the variables when applied to Sample 2. The CFA was conducted using the MLR
estimator and oblique geomin rotation for the same reasons described for the EFA.
Unit Loading Identification (ULI) constraints were employed in order to scale the
factors. This was accomplished by setting factor loadings of reference items (i.e., those
with the highest loadings) to 1.0 and allowing all other loadings to be freely estimated
[44].

MGCFA methodology

Following the CFA, steps were taken to conduct a MGCFA using Mplus for
establishing measurement invariance between male and female students. This process
involves a series of model comparisons that adopt increasingly stringent parameter
constraints. Through this process, parameters are constrained to be equal between
groups, allowing for the evaluation of item equivalency between groups [43,45]. If
a significant decrease is observed in the model fit, measurement non-invariance
is indicated. The first step was to fit a model to the overall sample, followed by an
evaluation of the separate CFA solutions for each group. After fitting the model
separately for each group, simultaneous analyses were conducted. More specifically,
configural, metric, and scalar invariance testing was performed, which involves the
simultaneous analysis of CFA in both groups. Configural invariance testing was
conducted by allowing all parameters (e.g., loadings, intercepts, and variances) to be
freely estimated. The aim of this testing is to determine whether the same number of
factors exist and if the same indicators load on each of the factors across both groups
[43,46]. This model served as the baseline model against which other models were
compared. Following configural invariance testing, metric invariance testing was
conducted by holding the values of the factor loadings equal to determine whether
they are different across groups. Finally, scalar invariance testing was conducted by
setting factor loadings and intercepts to be equal to determine whether factor means
and indicator intercepts are different across male and female students.

Chi-square difference testing was used to determine whether the addition of
parameter constraints led to an increase in model misfit. Because analyses were
conducted with MLR estimation, the test scaling correction was calculated using the
following equation described by Muthén and Muthén [47],

(d() * cl) - dl * CI)
T
(d _d)
01

c

With the difference test scaling correction value, the Satorra-Bentler scaled chi-
square difference test [48] was then calculated with the following equation,

(e -1e)
d (Cd)

Furthermore, change in the CFI (greater than 0.01) was used as an additional
measure of model misfit as recommended by Cheung and Rensvold [46].

TR

Results
EFA

Preliminary data screening indicated non-normality across all variables as
evidenced by skewness values (greater than |2.0|), kurtosis values (greater than |7.0]),
histograms, and boxplots. A total of 149 (2%) students were excluded from the EFA due
to missing data across all items. Initial examination of the eigenvalues revealed three
factors with values greater than 1.0, supporting that three factors should be retained
per Kaiser’s rule. The retention of three factors is further supported by examination
of the scree plot for the initial EFA, which showed three points above the point where
the curve levels off. When considering the parallel analysis that compared the sample
data’s eigenvalues with those generated from a random dataset, results indicate that
three factors should be retained; the eigenvalue for Factor 3 was 1.714 for the sample
data and 1.09 for the random data. Model fit indices were also examined to identify the
model that best fit the data. As seen in Table 2, fit statistics improved with every increase
in the number of factors. Chi-square was significant (p<0.001) across all tested models,
which was expected given the large sample size [39,43]. RMSEA indicated good fit for
a three-factor model. Both CFI and TLI indicated adequate fit for a three-factor model.
Upon further examination of the three-factor model, it was revealed that numerous
items cross-loaded on multiple factors, and one item did not significantly load onto any
factor. More specifically, multiple items loaded highly (greater than 0.30) onto more
than one factor, and one item loaded weakly (less than 0.30) across all factors.

Table 2: Fit Indices for initial EFA models and EFA models with problematic items
removed.

RMSEA 90%
Models X df P RMSEA TLI SRMR
CI CFI
Initial
1- [0.066,
8017.975* 275 <0.001 0.067 0.619 0.585 0.135
Factor 0.069]
7 0.045,
3555.278* 251 <0.001 0.046 0.838 0.806 0.059
Factor 0.047]
3. [0.031,
1703.743* 228 <0.001 0.032 0.927 0.905 0.032
Factor 0.034]
4 [0.022,
940.559* 206 <0.001 0.024 0.964 0.947 0.019
Factor 0.026]
5. [0.022,
820.970* 185 <0.001 0.024 0.969 0.949 0.016
Factor 0.025]
Problematic Items Removed
1- [0.064,
4228.852* 152 <0.001 0.066 0.715 0.679 0.139
Factor 0.068]
2 [0.032,
1105.246* 134 <0.001 0.034 0.932 0.913 0.036
Factor 0.036]
3- [0.024,
594.990* 117 <0.001 0.026 0.967 0.951 0.023
Factor 0.028]
- [0.018,
355.720* 101 <0.001 0.02 0.982 0.97 0.016
Factor 0.023]

Note: x’=chi-square test of model fit; RMSEA=Root-Mean Square Error of
Approximation; CFI=Comparative Fit Index; TLI=Tucker-Lewis; SRMR=Standardized
Root Mean Square *p<0.001.

Additional solutions were generated with problematic items deleted one at a time
across iterations; fit statistics and factor loadings were reevaluated for each solution.
After removal of six problematic items, a review of eigenvalues, the scree plot, and
parallel analysis results supported a two-factor structure rather than a three-factor
structure. Of the six items that were removed, five items (how often bullied others
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using computer outside school, bullied others using a cell phone outside school, got
bullied using computer, got bullied using cell phone, called another student names)
cross-loaded highly onto multiple factors, and one item (how often in a physical fight)
did not load highly onto any factor. Examination of the factor loadings of the two-
factor model showed that all items loaded highly onto a single factor. Fit statistics
support a two-factor model; x* (134)=1105.246, p<0.001, RMSEA=0.034, CFI=0.932,
TLI=0.913, SRMR=0.036 (see Table 2). While the chi-square statistic is significant,

in order to improve model fit. Several outliers were identified, including three pairs
of variables with relatively high modification indices and EPC values. However,
these EPC values were not substantial (range=0.37 to 0.38) which did not suggest
modifications would markedly improve model fit. Given that the model generally has
adequate to good fit, respecification was deemed unnecessary.

Table 4: Factor loadings of two-factor CFA solution.

all other fit indices calculated indicate adequate to good model fit. It is noteworthy
that the three-factor model fit statistics are better when compared to the two-factor Factors
model; however, examination of the three-factor model revealed multiple problematic Indicator
variables. When considering all of the available information, a three-factor model did Victim | Bully
not appear to be appropriate. Thus, a two-factor model was selected as the final EFA
model with the identified latent factors of bullying and victimization. Factor loadings How often are you bullied at school 0.65
for the final EFA model are presented in Table 3.
How often are you called names/teased 0.74
Table 3: Geomin rotated factor loadings of final two-factor solution. How often are you left out of things 071
Factors How often are you hit/kicked/pushed 0.7
Indicator
Victim | Bully How often others lied about me 0.74
How often bullied for my race/color 0.69
How often are you bullied at school 0.7 -0.1
How often bullied for my religion 0.65
How often are you called names/teased 0.8 -0.09
How often other students made sexual jokes about me 0.67
How often are you left out of things 0.72 0
How often you bullied another student 0.47
How often are you hit/kicked/pushed 0.63 0.16
How often left another student out of things 0.66
How often others lied about me 0.74 0
How often hit/ kicked/pushed another student 0.71
How often bullied for my race/color 0.61 0.16
How often told lies about another student 0.78
How often bullied for my religion 0.53 0.21
How often bullied others for their race/color 0.76
How often other students made sexual jokes about me 0.62 0.08
How often bullied others for their religion 0.81
How often you bullied another student 0.11 0.36
How often made sexual jokes about another student 0.73
How often left another student out of things 0.09 0.63
How often bullied others using a computer/e-mail 0.87
How often hit/kicked/pushed another student 0.08 0.69
How often bullied others using a cell phone 0.87
How often told lies about another student 0.07 0.76
How often bullied others using a computer/e-mail, outside of
How often bullied others for their race/color 0.03 0.78 0.88
school
How often bullied others for their religion 0.01 0.84 How often bullied others using a cell phone, outside of school 0.84
How often made sexual jokes about another student 0.05 0.76
Note: All factor loadings are significant at p<0.001.
How often bullied others using a computer/e-mail -0.03 0.92
MGCFA
How often bullied others using a cell phone -0.02 0.92
How often bullied others using a computer/e-mail, outside of A MGCFA invariance evaluation was conducted to determine if the measurement
-0.02 0.9 properties of the bullying scale are equivalent between males and females, research
school aim 3. First, CFAs were conducted separately for males and females. In general, both
How often bullied others using a cell phone, outside of school 0,01 0.88 models displayed adequate fit (see Table 5). Chi-square was significant across both
male and female models as expected. While all other fit indices for the male model are

Note: Bolded loadings represent indicators loading on respective factor. Selection
criteria: Loading>0.35.

CFA

A second independent and equivalent sample (Sample 2, n=6,276) was used
to verify the factor structure identified in the EFA. Results indicate adequate to
good fit with the exception of chi-square and TLI [42]; x*(151)=1286.019, p<0.001,
RMSEA=0.035, CFI=0.909, TLI=0.897, SRMR=0.054. As seen in Table 4, all factor
loadings are significant (p<0.001) with magnitudes ranging from moderate to large.
The modification indices and Expected Parameter Change (EPC) values were also
examined to determine whether respecification of the model would be appropriate

adequate to good (RMSEA=0.036, SRMR=0.052, CFI=0.924, TLI=0.914), the fit indices
appeared weaker for the female model. For the female model, all fit indices indicated
good fit with the exception of CFI and TLI, approached adequate fit (RMSEA=0.036,
SRMR=0.056, CFI=0.885, TLI=0.870). Examination of the factor loadings revealed
all were statistically significant across both males and females (p<0.001). Overall, the
model fit was judged to be of adequate fit for both males and females samples. After
confirming adequate model fit separately for male and female students, a baseline
model was fit in which the loading pattern was equivalent between both groups but
all parameters (e.g., loadings, intercepts, and variances) were allowed to vary. In
general, the baseline model presented adequate to good fit; x*(302)=2703.113, p<0.001,
RMSEA=0.036, SRMR=0.058, CFI=0.907. Examination of the factor loadings indicate
that they are all statistically significant for both groups. Thus, configural invariance
was determined to exist.
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Table 5: Fit statistics for multiple groups.

RMSEA
X S-By? df Adf (90% CI) SRMR CFI ACFI
Single Group Solution Overall Sample
(N=12279) 2491.540* - 151 0.036 [0.034, 0.037] 0.056 0.912
Male (N=6,280) 1350.128* - 151 0.036 [0.034, 0.037] 0.052 0.924
Female (N=5,995) 1352.831* - 151 0.036 [0.035, 0.038] 0.063 0.885
Measurement Invariance Configural 2703.113* - 302 - 0.036 [0.035, 0.037] 0.058 0.907 -
Metric (equal loadings) 2756.778* 73.235% 319 17 0.035 [0.034, 0.037] 0.06 0.906 0.01
Scalar (equal loadings and intercepts) 2991.464* 569.044* 336 17 0.036 [0.035, 0.037] 0.059 0.898 0.008

Note: S-Bx* Satorra-Bentler scaled chi-square difference test; RMSEA=Root-Mean Square Error of Approximation; SRMR=Standardized Root Mean

Square; CFI=Comparative Fit Index; *p<0.001.

Second, aweak factorial metricinvariance model was fit to the data by constraining
all factor loadings to be equal. The fit of this model appears to be adequate to good;
X*(319)=2756.778, p<0.001, RMSEA=0.035, SRMR =0.060, CFI=0.906. RMSEA and
SRMR values fell within the range of good model fit, and the CFI value met criteria
for acceptable model fit. To assess whether constraining factor loadings significantly
worsened fit, both the Satorra-Bentler scaled chi-square difference test and CFI
difference test were conducted. Difference testing did not indicate fit to significantly
worsen; S-By?=73.235, p<0.001, ACFI=0.010. Given that the metric invariance model
is not substantially worse when compared to the baseline model, it was concluded that
metric invariance exists.

Third, a strong invariance scalar model was fit to the data by constraining factor
loadings and item intercepts to be equal. Fit statistics for this model indicate good fit
with the exception of CFI; x*(336)=2991.464, p<0.001, RMSEA=0.036, SRMR=0.059,
CFI=0.898. Results of the Satorra-Bentler scaled chi-square difference test and CFI
difference test do not reveal a significant difference between the scalar invariance model
and the metric invariance model; S-Bx?=569.044, p<0.001, ACFI=0.008. Thus, scalar
invariance was determined to exist. Finally, factor means were compared between
the two groups. The estimated factor mean for the female group on the Victimization
factor was not found to be significantly different when compared to males (p=0.149).
However, examination of the estimated factor mean for females on the Bullying factor
was found to be significantly different when compared to males (p<0.001). The mean
value for female students was 0.055 lower than the mean for male students (Figure 1).

bullied at school

called names / teased
65769 hit/ kicked / pushed
76/.72

77/61

73/.72
T4 bullied for my race / color

67/.61
bullied for my religion

74,59
students made sexual jokes aboutme
bullied another student

lbullied others using a computer / &-mail
bullied others using a cell phone

How often bullied others using a computer /
e-mail, outside of school

outside of school
Figure 1: Path diagram for MGCFA with standardized loadings and factor
correlations for males/females. All estimates are significant at p<0.001.

40/.40

Discussion

Bullying and victimization behavior continues to be a persistent challenge for
students and educators in schools around the world [2,4]. The negative outcomes
for victims and perpetrators are now well-documented and significant (Espelage &
Swearer 2003) [2,7,9]. As schools around the world increasingly turning to data and
data-based decision-making to guide service-delivery policy and practice choices,
collection of data to drive such decisions related to bullying behavior is critical.
Unfortunately, the number of assessments for bullying behavior in schools appears
limited. The HBSC survey appears as an emerging assessment option to address
this noted assessment shortage [29]. Although promising, to date, the psychometric
properties of the HBSC have yet to be thoroughly explored. The purpose of the study
was to further examine the factor structure of a subset of items related to bullying
behavior in the HBSC survey. Results of the EFA revealed a two-factor solution after
the removal of six problematic variables, five of which cross-loaded onto multiple
factors and one variable related to physical fighting that did not saliently load onto
any factor. The final two-factor solution was retained with the following latent factors
identified: Bullying and Victimization. Following the EFA, a CFA was conducted with
a seperate sample and confirmed the acceptable fit of the initially identify two factor
solution.

A MGCFA was conducted to determine whether the factor structure identified is
applicable for both male and female students. Measurement invariance was established
across the configural, metric, and scalar models. Results revealed equal form, factor
loadings, and intercepts across gender, establishing adequate and equivalent fit for the
two-factor, 19-item scale for both male and female students. Findings reveal that scores
generated using the 19-item HBSC scale could be used for identification and progress
monitoring of bullying behavior in schools, and comparisons of scores for male and
female students appears appropriate. Finally, contrary to findings from the National
Crime Victimization Survey suggesting female students are bullied more often than
males (31% and 25%, respectively; [49,50], in the present study a comparison of the
group means of the latent factors revealed that male and female students did not differ
significantly in their reports of victimization. However, a significant difference was
found in reports of involvement in bullying behavior, with female students reporting
slightly lower involvement in bullying behaviors targeting other students.

Limitations and Future Directions

While findings from this study are promising and should be considered one
of multiple additional steps in validating a modified, 19-item HBSC bullying item
assessment, this study is not without limitations. First, the extraction of HBSC bullying
items from the larger HBSC survey may influence student responses. Given the length
of the HBSC, survey fatigue may have impacted responses for some participants,
resulting in an inaccurate depiction of their experiences related to bullying in schools.
Additionally, while the samples used in this study appear robust and generally
representative of the demographic population of school children in the U.S., sampling
is always imperfect, thus limiting generalizability of findings if only to a small degree.
Further data collection in countries around the world is important to examine the
psychometrics of the HBSC and appropriateness for use with diverse populations of
children in countries around the world. Similarly, timing of data collection should
be considered when evaluating generalizability of findings. For example, bullying
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behavior in schools is an ongoing phenomenon, with instances emerging throughout
each academic year. If collected early or later in a school year, responses could change
dramatically. It should also be noted that the data used in these analyses may be
slightly dated. Since the data used in this study was collected, technology and the use of
social media, has evolved significantly. Access to applications or websites that increase
opportunities for students to interact, including engaging in relational aggression (i.e.,
online bullying) has increased significantly since 2010. Furthermore, advancements
in hardware (e.g., smartphones, tablets, computers) as well as internet and networking
accessibility have also contributed to advancements the capabilities of students to
interact online. The findings reported likely do not reflect this evolution and therefore
may not reflect contemporary prevalence of web-based bullying. Similarly, the socio-
political climate has also changed significantly since this data has been collected.
Political, racial, ethnic, and religious among other divisions have become extremely
divisive and offer further opportunities to attack and harm others (i.e., bullying
behavior).

Based on noted limitations, future research should continue to evaluate the
psychometric properties of the 19-item assessment derived from the HBSC bullying
items. Future research will be needed to evaluate the construct validity of this
abbreviated scale. Such evaluations should include new samples and use of the 19-item
assessment independently. Future works should also include new analytic techniques
(e.g., Differential Item/Test Functioning [DIF/DTF]; longitudinal analyses [latent
profile analysis]). Item invariance evaluation across additional identity characteristics
including, but not limited to race, ethnicity, socioeconomic status, religion, and
gender inclusive of fluid or nonconforming students. To enhance the scale’s clinical
utility, future research should address the ability of the 19-item measure to distinguish
between those who are and those who are not experiencing significant involvement
in bullying behavior. Lastly, future research should evaluate the applied use of data
generated using the 19-item HBSC (i.e., translation to actual data-based decision-
making).

Conclusion

Given the widespread and significant impact of bullying behaviors in many
countries around the world [2], it is imperative that schools are able to appropriately
screen and monitor school-oriented involvement in bullying behaviors. Use of valid,
cost-effective, and brief assessments of bullying in schools promotes safer learning
environments for all students by drawing attention to and monitoring bullying
behavior. Results of this study build on previous preliminary work with a subset of
bullying items from the HBSC survey as a standalone scale for measuring student
involvement in bullying. As a brief behavior scale, there may be potential for its use
in determining the frequency at which bullying behavior occurs (i.e., as a screener),
selecting appropriate targets for prevention and response efforts, progress monitoring
bullying behavior in schools, and gauging the effectiveness of prevention and
intervention programs.
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