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Abstract

Self-report surveys are widely used to measure adolescent risk behavior and aca-
demic adjustment, with results having an impact on national policy, assessment of
school quality, and evaluation of school interventions. However, data obtained from
self-reports can be distorted when adolescents intentionally provide inaccurate or
careless responses. The current study illustrates the problem of invalid respondents
in a sample (N = 52,012) from 323 high schools that responded to a statewide assess-
ment of school climate. Two approaches for identifying invalid respondents were
applied, and contrasts between the valid and invalid responses revealed differences in
means, prevalence rates of student adjustment, and associations among reports of
bullying victimization and student adjustment outcomes. The results lend additional
support for the need to screen for invalid responders in adolescent samples.
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A large body of research has found that bullying has a negative impact on student

adjustment across academic and social-emotional domains (Juvonen & Graham,

2014; Swearer, Espelage, Vaillancourt, & Hymel, 2010). These findings are used to

guide interventions, public policy, and research on bullying. However, most of the

evidence linking bullying to student adjustment is based on anonymous self-reports

that are not screened for response validity. Previous research has found that dishonest

and careless responding can have unexpected effects on survey item intercorrelations

and lead to erroneous conclusions about the relations between student experiences

and student adjustment (Cornell, Klein, Konold, & Huang, 2012; Fan et al., 2006).

The purpose of the present study was to examine how survey screening with various

indices of validity affects the bullying–maladjustment relationship in a large, state-

wide sample of high school students.

Bullying and Student Outcomes

Many studies have documented associations between bullying and academic achieve-

ment. A meta-analysis of 33 studies with 29,552 participants revealed a small but

statistically significant association between peer victimization and academic achieve-

ment (Nakamoto & Schwartz, 2009). Although peer victimization is a somewhat

broader concept than bullying, studies (Beran & Li, 2008; Schneider, O’Donnell,

Stueve, & Coulter, 2012) have specifically linked the experience of being bullied

with lower grades, school attachment, poor concentration, and absenteeism at the

individual level (moderate correlations of .17-.43). Additionally, other studies have

shown that school-level bullying was significantly associated with math and reading

achievement (Konishi, Hymel, Zumbo, & Li, 2010) and was predictive of school

passing rates for state-mandated testing (Lacey & Cornell, 2013). The association

between bullying and academic achievement is also supported by longitudinal stud-

ies (e.g., Juvonen, Wang, & Espinoza, 2010).

Linkages between bullying and social-emotional problems are also well documen-

ted. Hawker and Boulton’s (2000) meta-analysis characterized the mean effect size of

associations between peer victimization and depression as moderate. Notably, corre-

lations were .45 when both variables came from the same informant and .29 when the

two variables came from different informants. Klomek, Sourander, and Gould (2010)

reviewed 20 years of cross-sectional correlational research between bullying and sui-

cidal behavior and concluded that student victims of bullying are more likely to have

suicidal ideation and attempt suicide than nonvictims. Similarly, a meta-analysis by

Van Geel, Vedder, and Tanilon (2014a) reported a substantial relationship between

peer victimization and both suicide ideation (odds ratio effect size = 2.2) and suicide

attempts (odds ratio effect size = 2.6). These are large effects that have strong policy

implications for schools concerned about suicide among students who are victims of

bullying.

Several studies have found that victims of bullying are more likely to report high-

risk behaviors (e.g., weapon carrying, physical fight, substance use, and gang
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membership) than nonvictims (Brockenbrough, Cornell, & Loper, 2002; Luk, Wang,

& Simons-Morton, 2010; Smalley, Warren, & Barefoot, 2016; Van Geel, Vedder, &

Tanilon, 2014b). In addition, Tharp-Taylor, Haviland, and D’Amico (2009) found

that middle school students who reported either physical or verbal bullying were

more likely to endorse use of alcohol, cigarettes, marijuana, and inhalants.

Self-Report Surveys

One potential limitation of research examining associations between bullying and

student adjustment outcomes is the near exclusive reliance on anonymous self-reports

that are often unverified by independent sources. There are many understandable rea-

sons to use anonymous self-reports. For example, teachers may be unaware that a stu-

dent is being bullied, and the student may require the protection of anonymity in

order to reveal his or her victimization status (Solberg & Olweus, 2003). At the same

time, anonymity may have the effect of reducing accountability and decreasing

respondent motivation to answer questions carefully and precisely (Lelkes, Krosnick,

Marx, Judd, & Park, 2012). For example, Lelkes et al. (2012) found that ensuring

complete anonymity in self-reports resulted in less accurate and honest responses

among college students.

The use of self-administered surveys in school settings with peer groups may

increase the likelihood of students engaging in invalid responding (Fan et al., 2006).

Spirrison, Gordy, and Henley (1996), for example, employed a validity scale to

demonstrate that students were more likely to provide inconsistent/invalid responses

during in-class administrations than during after-class administrations of their survey.

In addition to situational influences on response validity, the truthfulness and accu-

racy of adolescent self-reports of risk behavior have also been found to be a function

of cognitive factors. For instance, adolescents have been found to intentionally under-

and over-report difficult-to-recall and sensitive risk behaviors due to social desirabil-

ity beliefs (Brener, Billy, & Grady, 2003).

Even a small proportion of invalid responders can compromise study findings.

For example, the National Study of Adolescent Health (Add Health) self-report sur-

vey results revealed that adoption was correlated with smoking, drinking, skipping

school, fighting, lying to parents, and other problematic behavior (Miller et al.,

2000). However, when researchers later checked in-home interviews, they found that

about 19% of the adolescents who claimed to be adopted on the school survey were

in fact not (Fan et al., 2002). Group differences diminished or disappeared when data

were reanalyzed following screening for invalid respondents. This study demon-

strated that even a relatively low rate of overreporting could produce statistically sig-

nificant group differences and false findings. Another study of the Add Health

Survey identified students who made inaccurate claims about their nationality and

disability status. These so-called ‘‘jokester’’ responders also reported significantly

higher rates of risk behaviors (e.g., drinking, skipping school, and fighting) and
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lower rates of positive outcomes (e.g., positive school feelings, self-esteem, and

school grades) when contrasted with truthful responders (Fan et al., 2006).

Similar invalid responder effects have been reported elsewhere. For example,

Robinson and Espelage (2011) used a screening procedure to exclude adolescents

who consistently provided unusual or infrequent responses. Contrasts between

straight- and transgender-identified adolescents that were statistically significant on a

variety of outcomes (e.g., suicide attempts, victimization, and school belongingness)

were erased when invalid respondents were removed from the sample.

Cornell et al. (2012) used validity screening items to identify middle school stu-

dents who answered carelessly or admitted they were not being truthful in their sur-

vey responses. Removal of the invalid responders resulted in significantly lower

prevalence rates of risk behavior, and the identification of a different factor structure

among the items. Moreover, in comparison to invalid responders, valid responders

had more positive perceptions of their schools and showed higher associations with

teacher perceptions of school climate. A longitudinal study over 3 years of middle

school using confidential (not anonymous) surveys found that invalid responders

reported higher rates of risk behavior and more negative perceptions of their schools

(Cornell, Lovegrove, & Baly, 2014). They were identified from school records as

having higher disciplinary infractions.

Methods for Detecting Invalid Responders

A number of methods have been described in the literature for detecting potentially

invalid responders. The use of screening items/scales (e.g., I am telling the truth on

this survey) is one of the most widely used methods for detecting invalid respondents

in psychological assessments. For example, the Minnesota Multiphasic Personality

Inventory–2 Restructured Form (MMPI-2-RF) includes several validity scales sensi-

tive to content-based and non–content-based invalid responding behaviors, and proce-

dures that can be used to identify item patterns that might be consistent with invalid

responding behaviors (Ben-Porath, 2013; Burchett & Bagby, 2014).

The collection of survey completion time data through computer-based platforms

for administering questionnaires has created a new way to screen for invalid respon-

ders (Meyer, 2010; Wise & DeMars, 2006). This procedure may work best at detect-

ing non–content-based invalid responding. Non–content-based responding can occur

when a respondent is inattentive or noncognitively engaged (Meade & Craig, 2012).

Here, participants are unlikely to actually read the questions or to skim them so rap-

idly that there is insufficient time to provide an accurate reflection of their views or

beliefs. Although completion time has been used in a national assessment of aca-

demic achievement (Lee & Jia, 2014), our review of the literature found no studies of

bullying that examined the use of survey completion time to identify invalid respon-

ders. The combination of validity screening items and assessment of survey comple-

tion time might provide a more effective way to identify survey data that should be

omitted from analyses.
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The Current Study

Failure to screen samples for invalid responders has been found to lead to both exag-

gerated prevalence rates (Cornell et al., 2012; Cornell, Lovegrove, et al., 2014;

Furlong, Sharkey, Bates, & Smith, 2008) and erroneous conclusions regarding asso-

ciations between student conditions (e.g., adoption, disability status) and adjustment

(such as drinking, fighting, low self-esteem, low school engagement; Fan et al., 2002,

2006). The current study extends this work by investigating the impact that validity

screening has on the associations between reports of bullying victimization and stu-

dent academic and socio-emotional adjustment. Student academics included measures

of their GPA (grade point average) as well as reports of their affective and cognitive

engagement in school. The socio-emotional domain was assessed through measures

of depression and risk behaviors (e.g., reports of weapon carrying, fighting, and sub-

stance abuse). In evaluating these associations, we controlled for student characteris-

tics (i.e., gender, race, and grade level) that have been shown to affect the prevalence

of maladjustment (Bauman, Toomey, & Walker, 2013; Dempsey, Haden, Goldman,

Sivinski, & Wiens, 2011; Kowalski & Limber, 2013) as well as the correspondence

between bullying experiences and student adjustment (Kowalski & Limber, 2013;

Reed, Nugent, & Cooper, 2015).

Two methods of identifying invalid responders were used. First, the survey

included two validity screening items that have been used in past research on middle

school students: ‘‘I am telling the truth on this survey’’ and ‘‘How many of the ques-

tions on this survey did you answer truthfully?’’ (Cornell et al., 2012; Cornell,

Lovegrove, et al., 2014). Second, survey completion time was examined to identify

surveys that were completed in an improbably brief time.

Method

Sampling and Procedures

Data for the current study were obtained from the Authoritative School Climate

Survey, a statewide survey of school climate and safety conditions in Virginia public

secondary schools, which was administered to 323 public high schools in the spring

of 2014. Schools had two options for sampling students: (a) invite all students to take

the survey, with a goal of surveying at least 70% of all eligible students (whole grade

option), or (b) use a random number list to select at least 25 students in each grade to

take the survey (random sample option). Schools were given these options in order

to choose a more or less comprehensive assessment of their students. Schools choos-

ing the random sample option were provided with a random number list along with

instructions for selecting students (for more information, see Cornell, Huang, et al.,

2014). All students were eligible to participate except those unable to complete the

survey because of limited English proficiency or an intellectual or physical disability.

The principal sent an information letter to parents of selected students that explained

the purpose of the survey and offered them the option to decline participation
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(passive consent). All surveys were administered through a secure online Qualtrics

platform. Students completed the survey in classrooms under teacher supervision

using a set of standard instructions, and each student was provided with a password

that was unique to their school.

Forty-five schools using the whole-grade option obtained an estimated participa-

tion rate of 82.9% (21,530 of 25,983). In 254 schools using the random sample

option, the estimated participation rate was 93.4% (30,482 of 32,631). The overall

student participation rate was 88.7% (52,012 student participants from a pool of

58,613 students asked to participate). The current unscreened sample consisted of

52,012 students with 50.3% female. A total of 26.4% of the participants were in

Grade 9, 25.8% in Grade 10, 24.7% in Grade 11, and 23.1% in Grade 12. The racial/

ethnic breakdown was 55.1% White, 18.3% Black, 11.3% Hispanic, 3.9% Asian,

1.3% American Indian or Alaska Native, and 0.7% Native Hawaiian or Pacific

Islander, with an additional 9.5% of students identifying themselves with having

more than one ethnic group.

Measures
Bullying Victimization. Bullying victimization was measured with a five-item scale that

included global (‘‘I have been bullied at school this year’’), physical (‘‘I have been

physically bullied or threatened with physical bullying at school this year’’), verbal

(‘‘I have been verbally bullied at school this year’’), social (‘‘I have been socially bul-

lied at school this year’’), and cyber (‘‘I have been cyber bullied at school this year’’)

bullying with four response categories (i.e., 1 = Never, 2 = Once or twice, 3 = About

once per week, 4 = More than once per week; Cornell, Shukla, & Konold, 2015).

Prior studies (Baly, Cornell, & Lovegrove, 2014; Branson & Cornell, 2009; Cornell

& Brockenbrough, 2004) have shown its correspondence to peer and teacher nomina-

tions of victims of bullying and have demonstrated good concurrent and predictive

validity of this scale. In the current sample the composite bullying victimization scale

yielded a reliability (Cronbach’s alpha) estimate of .85 after screening out invalid

respondents, as described below. Scale scores ranged from 5 to 20, with higher scores

reflecting more bullying experiences.

Academic Achievement (i.e., GPA). The survey asked, ‘‘What grades did you make on

your last report card?’’ The seven response options on this item ranged from ‘‘Mostly

As’’ to ‘‘Mostly Ds and Fs.’’ Student responses were coded so that students with

‘‘Mostly As’’ scored at 4, ‘‘Mostly As and Bs’’ scored at 3.5, ‘‘Mostly Bs’’ scored at

3, and so on, with a response of ‘‘Mostly Ds and Fs’’ scored at 1. The resulting scores

were comparable to the standard four-point metric for GPA (M = 3.06, SD = 0.80).

Engagement. Student engagement in school was measured with six items and

grouped into two factors, Affective Engagement (e.g., ‘‘I like this school’’ and ‘‘I

feel like I belong at this school’’) and Cognitive Engagement (e.g., ‘‘I usually finish

my homework’’ and ‘‘I want to learn as much as I can at school’’; see Konold et al.,
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2014). Each factor was measured by three items with four response categories (1 =

Strongly disagree, 2 = Disagree, 3 = Agree, 4 = Strongly agree). The total score ran-

ged from 3 to 12. Higher scores reflected greater levels of student engagement at

school. A previous study with 39,364 middle school students (Konold et al., 2014)

revealed that factor loadings for the Affective and Cognitive engagement scales ran-

ged from .84 to .94 and from .68 to 81, respectively. Cronbach’s alphas for the

Affective and Cognitive scales in the current sample, after screening out invalid

respondents, were .88 and .70, respectively.

Depression. Depression was measured by the six-item Orpinas Modified Depression

Scale (Orpinas, 1993). Exemplary items include ‘‘In the last 30 days how often . . .

were you sad?’’ ‘‘In the last 30 days, how often . . . were you grouchy, irritable, or in

a bad mood?’’ Each had five categorical response options (i.e., 1 = Never, 2 =

Seldom, 3 = Sometimes, 4 = Often, 5 = Always). Individual scale scores were obtained

as the average of the six items. Scale scores ranged from 1 to 5, with higher scores

reflecting greater levels of depression. The Modified Depression Scale has been vali-

dated in adolescents aged 10 to 18 with a good internal consistency of .74 (Orpinas,

1993). Internal consistency reliability (Cronbach’s alphas) in the current sample after

removing invalid respondents was .86.

Risk Behavior. The survey included six items from the Youth Risk Behavior

Surveillance Survey (YRBS) to measure the prevalence of student risk behavior in

the areas of fighting (‘‘During the past 12 months, how many times were you in a

physical fight on school property?’’), carrying weapons (‘‘During the past 30 days,

on how many days did you carry a weapon such as a gun, knife, or club on school

property?’’), using marijuana (‘‘During the past 30 days, how many times did you

use marijuana?’’), and consuming alcohol (‘‘During the past 30 days, on how many

days did you have at least one drink of alcohol?’’). Students were asked about sui-

cide ideation (‘‘During the past 12 months, did you ever seriously consider attempt-

ing suicide?’’), with a Yes or No response. They were asked about suicide attempts

(‘‘During the past 12 months, how many times did you actually attempt suicide?’’)

on a 5-point scale (1 = 0 times, 2 = 1 time, 3 = 2 or 3 times, 4 = 4 or 5 times, 5 = 6

or more times). As with other studies that have used the YRBS items (e.g., David,

May, & Glenn, 2013; Stack, 2014), variables were dichotomized (1 = yes) or not (0

= no) to indicate whether the respondents had engaged in the activity within the past

12 months or the past 30 days.

Validity Screening Items. Two validity screening items were included in the survey in

order to identify students who admitted that they were not answering truthfully or

who were not taking the survey seriously. One screening item (i.e., ‘‘I am telling the

truth on this survey’’) was measured on a 4-point scale ranging from Strongly dis-

agree to Strongly agree, and the second screening item (i.e., ‘‘How many of the ques-

tions on this survey did you answer truthfully?’’) was measured on a 5-point scale
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ranging from All of them to Only a few or none of them. Students answering Strongly

disagree or Disagree on the first item or students answering Some of them or Only a

few or none of them were classified as invalid responders. Previous studies found that

the use of these validity screening items can identify adolescents who give exagger-

ated reports of risk behavior and more negative perspectives of school climate than

other adolescents (Cornell et al., 2012; Cornell, Lovegrove, et al., 2014).

Survey Completion Time. The online Qualtrics platform used to administer the survey

was set to record the length of time students took to complete it. Survey completion

time varied widely across respondents as some participants failed to close out of the

system after completing the survey. A plot of the natural log of survey completion

time among those completing the survey in less than 20 minutes revealed a negatively

skewed distribution that indicated the presence of a small proportion of students who

completed the survey much more quickly than most others. A two-component finite

normal mixture model was fit to the natural log of response time to determine the

threshold between students who completed the survey too fast and those who took

adequate time to complete it. The two-class model was found to provide better fit

(Bayesian information criterion = 11126.49) than the one-class model (Bayesian

information criterion = 18137.52). Students who completed the survey so rapidly

(i.e., less than 6.1 minutes) were found to be statistically anomalous in comparison to

the other respondents (Cornell, Huang, et al., 2014). Furthermore, content evaluations

by expert reviewers and volunteer readers confirmed that it was highly improbable

for respondents to complete the survey below this time point. Among students who

completed the survey in more than 6.1 minutes, the median completion time was 14.4

minutes, and approximately 90% of the surveys were completed between 8.3 and

42.8 minutes.

Data Analysis Plan

Invalid responders were identified through two validity screening methods. First, the

two screening items (Cornell, Huang, et al., 2014) were used to identify high school

students who reported not telling the truth on the survey. This resulted in the identifi-

cation of N = 3,579 students (6.88% of the sample). Second, students identified as

completing the survey too rapidly (less than 6.1 minutes) were also characterized as

invalid responders (N = 649). This resulted in the identification of an additional N =

406 students (0.83% of the remaining sample). There were N = 243 invalid respon-

ders who were identified through both screening methods. In combination, N = 3,985

responders were members of the invalid group (7.66% of the total sample), leaving

48,027 in the valid group.

The impact of validity screening on associations between bully victimization and

a variety of student adjustment outcomes was examined through a series of hierarchi-

cal regression models in which the nesting of students within schools was treated by

including schools as a fixed effect (Huang, 2016). Linear regression was used for the
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continuous student outcomes (i.e., GPA, affective and cognitive engagement, and

depression), and logistic regression was used with the dichotomous outcomes (i.e.,

weapon carrying, fighting, alcohol use, marijuana use, suicidal thinking, and suicidal

attempt). Step 1 of each model considered only the student and school fixed-effect

control variables. Associations between bully victimization and the student outcomes

were examined in Step 2 of each model. The third step of each model evaluated the

effect of using both validity screening approaches on the associations of bully victi-

mization and student outcomes through inclusion of a dichotomously coded validity

screening variable (valid responders = 0 and invalid responders = 1) and a Bully vic-

timization 3 Validity screening interaction term. In addition to evaluating the impact

of validity screening through the use of both screening items and response time, we

also consider the results that would have been obtained if only one of these two

approaches were used. There were no missing data for bully victimization, GPA,

affective and cognitive engagement; however, the proportion of missing data in other

outcomes (i.e., risk behaviors and depression) was less than 0.58% (with the excep-

tion that 1.27% was missing for suicidal thoughts). All analyses were conducted

through SPSS and STATA.

Results

Descriptive statistics for each of the student outcomes are presented for the total sam-

ple and for the valid and invalid respondent groups in Table 1. Results reveal that

inclusion of the invalid responders in the total sample inflated the prevalence of all

reported risk behaviors with the exception of suicidal thoughts, and deflated student

reports of GPA, school engagement, and depression. In other words, after removing

invalid respondents, the overall prevalence rates for risk behaviors were lower than

those for the total sample that did not include screening for invalid respondents.

Likewise, the sample means for depression, GPA, and school engagement were lower

in the total sample in which screening was not used. Standard deviations were also

smaller in the valid respondent group across all outcomes when evaluated in relation

to the unscreened total sample. Additionally, inflation rates of the sample means were

considerably higher for the binary risk behavior outcomes than for the outcomes that

were measured on a continuous scale (i.e., GPA, engagement, and depression).

The last two columns in Table 1 present contrasts between the valid and invalid

respondent groups for all investigated outcomes. The estimates were obtained through

regression models that controlled for gender, race, grade level, and the fixed effect of

school. All adjusted mean differences between groups across student outcomes were

statistically significant (p \ .001), with meaningful effect sizes (Cohen’s d) that ran-

ged from 0.21 to 0.84 in absolute value. The sole exception was the depression scale

where the effect size was smaller (d = 0.11).

Associations among demographic student characteristics and respondent group

types are presented in Table 2. The invalid group was found to be composed of more
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males (x2 = 305.09, p \ .001), non-Whites (x2 = 632.02, p \ .001), and respondents

from younger grades (x2 = 44.81, p \ .001).

Model estimates from the hierarchical regression models that evaluated the influ-

ence of validity screening on associations between bully victimization and student

outcomes are presented in Table 3. After controlling for student and school charac-

teristics in Step 1 of each model, associations between bully victimization and each

of the investigated outcomes were statistically significant in the total sample (all

ps \ .001) and in expected directions. Higher reports of bully victimization were

associated with lower GPAs (B = 20.03), lower affective (B = 20.15) and cognitive

(B = 20.05) engagement, and higher reported depression (B = 0.12); as well as an

increased likelihood of carrying a weapon (B = 0.17), fighting (B = 0.17), using alco-

hol (B = 0.10) and marijuana (B = 0.11), and suicidal thoughts (B = 0.25) and

attempts (B = 0.26).

Step 3 introduced the effect of validity group membership as well as an interac-

tion term that allowed for examination of the moderating effect of validity group

membership on the relationship between bully victimization and the student out-

comes. When invalid responders were identified on the basis of both screening items

(SI) and response time (RT), group membership was found to have a statistically sig-

nificant effect on all student-reported outcomes (all ps \ .001), and group member-

ship was also found to play a moderating role in the relationship between bullying

and all student outcomes (all ps \ .05) with the exception of student self-reported

depression (p . .05). Effect sizes ranged from DR2 = 1% to 3%; see Step 3SI and RT

model results in the middle of Tables 3 and 4.

Associations between bully victimization and the student outcomes by valid and

invalid group membership are presented for each outcome in Figure 1, and the mod-

erating role of validity screening can also be seen in the coefficients presented in

Table 2. Gender, Ethnicity, and Grade Comparisons by Respondent Type.

Valid respondents Invalid respondents

n % n % Chi Square

Gender 305.09***
Female 24,667 51.4% 1,473 37.0%
Male 23,360 48.6% 2,512 63.0%

Ethnicity 632.02***
White 27,219 56.7% 1,437 36.1%
Non-White 20,808 43.3% 2,548 63.9%

Grade 44.81***
Grade 9 12,518 26.1% 1,225 30.7%
Grade 10 12,466 26.0% 962 24.1%
Grade 11 11,937 24.9% 890 22.3%
Grade 12 11,106 23.1% 908 22.8%

***p \ .001.
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Table 3 for the continuous outcomes. For example, a one-unit increase on the bully

victimization scale yields a decrease in affective engagement of 0.15 (BB = 20.15)

points for the valid group, whereas a one-unit increase in the bully victimization scale

yields a decrease in affective engagement of 0.01 for the invalid group (i.e., (BB =

20.15) + (BBxV =0.14) = 20.01). Consequently, as bullying experiences increase,

the slope of the invalid group decreases more slowly than that for the valid group

(see second graph in Figure 1). The moderating role of validity screening can also be

seen in the coefficients obtained from the logistic regression models for the dichoto-

mous outcomes; see Table 4. For example, a one-unit increase in bully victimization

yields a log odds change of 0.17 for weapon carrying among valid responders, and a

log odds change of (0.17 + 0.08 =) 0.25 among invalid responders. The odds for the

Table 3. Linear Regression Coefficients for Predicting Continuous Outcomes of Student
Adjustment.

GPA
Affective

Engagement
Cognitive

Engagement Depression

Step 1
Male 20.22*** 0.11*** 20.54*** 20.43***
Grade 0.03*** 20.10*** 20.07*** 0.05***
Non-White 20.21*** 20.30*** 20.05** 20.02*
School fixed effects
R2 .10*** .12*** .05*** .08***

Step 2
Bullying Victimization (B) 20.03*** 20.15*** 20.05*** 0.12***
R2 .11*** .15*** .06*** .18***
DR2 .01*** .03*** .01*** .10***

Step 3SI and RT

Invalid (I) 20.24*** 20.75*** 21.07*** 20.20***
B 3 I 0.03** 0.14*** 20.12*** 20.01
R2 .12*** .16*** .09*** .19***
DR2 .01*** .01*** .03*** .01***

Step 3SI

Invalid (I) 20.29*** 20.81*** 21.11*** 20.22***
B 3 I 0.00 0.24*** 0.02 20.05***
R2 .12*** .16*** .09*** .19***
DR2 .01*** .01*** .03*** .01***

Step 3RT

Invalid (I) 0.13*** 20.41*** 20.93*** 20.25***
B 3 I 0.02 20.02 20.37*** 0.13***
R2 .11*** .15*** .07*** .18***
DR2 .00 .00 .01*** .00

Note. Invalid = responders identified as invalid group (valid group as reference); B 3 I = bullying by invalid

interaction; SI = invalid responders identified through screening items; RT = invalid responders identified

through response time. Coefficients are presented in unstandardized form.

*p \ .05. **p \ .01. ***p \ .001.
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valid and invalid groups were (e0.17 =) 1.19 and (e0.25 =) 1.28, respectively. The cor-

responding odds ratio (OR) of (1.28/1.19 =) 1.08 indicates that the odds of invalid

responders reporting more weapon carrying are 1.08 greater than valid responders.

Similar results were obtained for the outcomes of fighting (OR = 1.08), alcohol use

(OR = 1.17), and marijuana use (OR = 1.08), in that invalid responders were more

likely to report higher levels of risk behaviors (i.e., ORs . 1.0). By contrast, odds

ratios for suicidal thoughts (OR = 0.80) and suicidal attempts (OR = 0.86) indicated

that invalid responders were less likely to report these outcomes in comparison to

valid responders. McFadden’s (1978) pseudo-R2 for the logistic regression models

ranged from .06 to .18 across risk behaviors.

Results that would have been obtained by identifying invalid respondents through

either screening items or response time alone are shown at the bottom of Tables 3

Figure 1. Associations between bully victimization and the predicted student outcomes by
valid and invalid group membership.
*Indicates dichotomous outcomes.
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and 4. Here again, group membership was found to have a statistically significant

effect on all reported outcomes (all ps \ .05) for both screening methods. The use of

only screening items was also found to play a moderating role in the relationships

between bullying and 5 of the 10 investigated student outcomes (ps \ .05), and the

use of only response time played a moderating role in 7 of the 10 student outcomes

(ps \ .05).

Discussion

Self-report systems of measurement are among the most frequently used tools for

data collection in the social sciences. They are used to obtain the incidence and inten-

sity of individual characteristics such as behaviors and personalities (Kooij et al.,

2008; Shukla & Wiesner, 2015; Vazire, 2006). Despite their frequency of use, self-

reports are rarely cross-checked for accuracy and are susceptible to invalid responses.

In the psychoeducational literature, invalid responses are often characterized as

resulting from insincere respondents, respondents that choose to purposefully distort

(e.g., lie) their responses in order to provide more (or less) favorable ratings of their

circumstances (Burchett et al., 2015), rebellious responders that purposefully provide

a particular response pattern because they find it amusing (Fan et al., 2006), and care-

less or rapid responders who are inattentive to the survey items (Meade & Craig,

2012). Failure to identify and remove these respondents from analytic samples prior

to analysis has been found to contaminate substantive conclusions regarding the pre-

valence rates of risk behaviors in younger samples (Cornell et al., 2012; Cornell,

Lovegrove, et al., 2014; Fan et al., 2002, 2006). The current study extends this work

by investigating the impact that validity screening has on reported prevalence rates of

risk behaviors, means of student adjustment, as well as the relationships between bul-

lying victimization and adjustment in an older sample of high school students.

Validity Screening Impact on Prevalence Rates and Reported Means

Consistent with previous research on the impact of validity screening in adolescents

(Brener et al., 2003; Fan et al., 2006), the current investigation of high school stu-

dents revealed that even a relatively small proportion of invalid respondents (7.66%

of the total high school sample) had a significant impact on the reported prevalence

rates of risk behavior and means of student adjustment outcomes when both screen-

ing items (SI) and response time (RT) were used to identify invalid responders. In

some instances, invalid respondents inflated the prevalence rates of risk behaviors.

For example, the prevalence rate for physical fighting increased from 8% in the valid

responder group to10% in the invalid responder group, which is an inflation rate of

25%. By contrast, the invalid responder group deflated the sample mean of the con-

tinuous outcomes that were investigated (i.e., GPA, engagement, and depression),

with relatively smaller deflation rates that raged from 0.42% to 0.97%. However,

when these same between group contrasts were made after controlling for student-
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and school-level covariates, the prevalence rates of risk behavior among invalid

responders were significantly higher, as has been reported elsewhere in examinations

of middle school students (Cornell et al., 2012; Cornell, Lovegrove, et al., 2014),

than that of valid responders across all outcomes. A large effect size was obtained

for weapon carrying; moderate effect sizes emerged for the outcomes of physical

fighting, marijuana use, and suicidal attempts; and small effect sizes were observed

for alcohol use and suicidal thoughts. Effect sizes were small to moderate for the

academic and depressive outcomes, where reported means were smaller for the inva-

lid responder group. In addition, variances across all investigated outcomes were sig-

nificantly larger for the invalid respondent group, indicating a greater degree of

heterogeneity in response patterns. In the aggregate, invalid responders were more

likely to report higher levels of risk behavior and lower academic performance and

depression than those students not identified as being invalid responders. One inter-

pretation of these findings is that the inflation due to invalid responding was greatest

for the most extreme or unusual behaviors (such as bringing a weapon to school) that

have the lowest base rate in the general population. For outcomes such as GPA and

depression, which vary substantially in the general population, there was a relatively

small effect of invalid responding. This suggests that researchers should be most con-

cerned about invalid responding when they are investigating behaviors with low base

rates, as has also been reported elsewhere in investigations of self-reported suicidal

attempts (Hom, Joiner, & Bernert, 2015; Plöderl, Kralovec, Yazdi, & Fartacek,

2011).

Validity Screening Impact on Associations Among Variables

In addition to differences that emerged with respect to reported prevalence rates or

means, the impact of failing to screen for invalid responders is also likely to have an

influence on relationships among variables of substantive interest that often form the

basis for theory development and intervention research. In the current study, mean-

ingful differences emerged when associations between bullying victimization and a

variety of student adjustment outcomes were separately examined in the SI and RT

invalid and valid groups. Consistent with previous research, bully victimization

experiences were positively associated with the probability of involvement in risk

behaviors (e.g., Brockenbrough et al., 2002; Klomek et al., 2010; Luk et al., 2010;

Smalley et al., 2016; Van Geel et al., 2014a, 2014b) and depression (e.g., Hawker &

Boulton, 2000; Reed et al., 2015), and negatively associated with student-reported

GPA, cognitive engagement, and affective engagement in school (e.g., Beran & Li,

2008; Schneider et al., 2012) after controlling for student- and school-level covari-

ates. However, these associations were moderated by valid versus SI and RT invalid

group membership. Both the validity screening main effects and its interaction with

bullying victimization were significant across all investigated outcomes, with the

exception of depression.
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As illustrated in Figure 1, the magnitudes of the differences between the valid and

invalid groups were dependent on the level of reported bullying victimization. In

most instances, larger group differences were observed for higher levels of bullying

victimization experiences. In other words, invalid high school respondents that report

being exposed to more bully victimization experiences have a much higher predicted

probability of also claiming risk behavior (e.g., weapon carrying, physical fighting,

alcohol use, and marijuana use) and much lower cognitive engagement and suicidal

thoughts than the valid group responders. On the other hand, for those respondents

who report lower levels of bully victimization, the differences between the two

groups’ predicted probabilities are not as pronounced. Two exceptions to these pat-

terns were evident for the outcomes of GPA and affective engagement, where more

pronounced differences between the valid and invalid groups were observed at lower

levels of reported bullying victimization. One interpretation of these findings is that

the invalid responders are not a homogenous group, but include a group of adoles-

cents who tend to endorse both bully victimization and risk behaviors, but are less

likely to endorse that it had an impact on their grades or engagement in school. In

contrast, the valid responders who are victims of bullying may be registering a

marked decline in GPA and positive feelings toward school.

The results of our analyses also shed light on the differential nature of cognitive

and affective engagement in relation to bully victimization. Among invalid respon-

ders the relationship (i.e., slope) between bully victimization was largely the same for

the affective and cognitive outcomes. However, the slope was much greater, and the

relationship more pronounced, for bully victimization and affective engagement than

for bully victimization and cognitive engagement, among valid responders. This pat-

tern suggests that a student’s affective attachment to school may be more vulnerable

to bullying experiences.

Finally, student demographics (i.e., gender, grade, race) and the school fixed

effects were all significantly associated with the adjustment outcomes of high school

students, accounting for 5% to 12% of the total variance in student academic out-

comes and depression. Consistent with past research, the invalid group was com-

posed of significantly greater proportions of males, non-Whites, and earlier grade

levels (Cornell et al., 2012).

Implications for Survey Research

The YRBS has been widely used in school violence research, but lacks this kind of

mechanism to screen for potentially invalid respondents (e.g., Reed et al., 2015).

Furlong et al. (2008) criticized the limited empirical evidence of reliability and valid-

ity of the YRBS items and concluded that including extreme response patterns in the

YRBS sample would compromise the integrity of the respondent sample. By repli-

cating the previous research findings in high school students, this study demonstrated

the importance of validity screening in self-report surveys of adolescents. In the

absence of screening, our results show the potential for researchers to reach
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erroneous conclusions about the relationships between bullying victimization and

other student outcomes. Future research employing self-report surveys with adoles-

cents should consider incorporating some form of validity screening. This might

include use of built-in validity screening items (Cornell et al., 2012; Cornell,

Lovegrove, et al., 2014), inclusion of a validity scale consisting of rarely endorsed

items (Furlong, Fullchange, & Dowdy, 2016; Goodwin, Sellbom, & Arbisi, 2013),

tracking the response time (Lee & Jia, 2014; Meyer, 2010) with computer-

administered surveys, or collection of external validity evidence on responses (Fan

et al., 2002, 2006), to name a few. Results of our analyses revealed that the use of

only one of the two investigated screening methods would be beneficial to research-

ers conducting self-report studies. When examined separately, both screening meth-

ods were statistically related to all student adjustment outcomes, and played a

moderating role in many of the investigated associations between bullying and stu-

dent adjustment.

More recently, Robinson-Cimpian (2014) proposed a sensitivity analysis to handle

potential between-group disparity estimation bias in the situation that researchers

have already collected survey data and other screening mechanisms are not feasible.

Similarly, researchers recently proposed the use of latent class analysis on response

inconsistency variables as a mean for identifying invalid responders (Shukla &

Konold, under review); the virtue of this method is that it does not require the use of

validity items, response time, or other external criteria be built into the survey design.

Limitation and Future Directions

Although built-in screening items could detect a considerable number of adolescents

who are either willing to admit that they are not telling the truth or are answering the

survey carelessly, it would not be able to detect adolescents who intentionally give

distorted answers and do not admit it on the validity screen questions (Cornell et al.,

2012). The time completion screening procedure will capture speedy completers, but

not content-based invalid responders. Nevertheless, the procedures used in this cur-

rent study were able to demonstrate differences between valid and invalid responders

that are noteworthy. Future research should consider different screening approaches

and their impact on substantive results. Future research is also needed to disentangle

the different types of invalid responders that may be present and investigate their

potential for producing differential substantial results. Finally, the anonymous survey

makes it impossible to validate the adolescent’s reports from outside resources.

Therefore, we were unable to verify the extent to which invalid responders were

accurately identified in the current study.

As for the associations between invalid responders and higher prevalence rates of

risk behavior and lower academic performance, further studies with external evi-

dence are needed to determine whether the invalid responders do engage in high-risk

behavior or are simply claiming to do so. Likewise, we could not establish the causal

direction of bullying victimization and adjustment outcomes due to the cross-
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sectional and correlational nature of the study; that is, the study cannot determine

whether involvement in risk behavior causes more bullying victimization or bullying

victimization leads to more risk behaviors involvement and poor academic

performance.
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