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Introduction

There is much evidence supporting the value 
of early prevention and intervention of emo-
tional and behavioral problems in school-
based settings (Durlak, Weissberg, Dymnicki, 
Taylor, & Schellinger, 2011). For children at-
risk for behavioral and emotional problems, 
early intervention and assistance may help 
minimize long-term harm of mental disorders 

and reduce overall health care burden and 
costs (Aos, Lieb, Mayfield, Miller, & Pennuc-
ci, 2004). To identify problematic behaviors, 
current efforts in prevention science include 
initiatives such as Positive Behavior Interven-
tion and Support (PBIS) and the Multitiered 
System of Support (MTSS) to provide support 
and assistance to children identified with or 
with emerging emotional and/or behavioral 
risk. While PBIS and MTSS differ, both strat-
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egies identify children at-risk and provide in-
terventions to reduce risk, prevent the onset, 
or minimize the effects of a disorder.

With PBIS and MTSS, one of the initial 
steps in the process is to provide a univer-
sal assessment to all students in a school, 
with the goal of identifying at-risk students. 
It is estimated that less than 15% of United 
States public schools currently engage in a 
systematic screening process for emotional 
and behavioral risk (Bruhn, Woods-Groves, 
& Huggle, 2014); however, as more schools 
are aware of children’s mental health needs, 
the practice is on the rise (Kamphaus, 
Reynolds, & Dever, 2014). Although several 
methods are available (e.g., teacher nom-
ination, pediatric referral, parent referral, 
discipline referrals), school-wide universal 
screening has been recommended as an 
optimal approach (Kamphaus et al., 2014).  
This process typically involves administra-
tion of short, targeted surveys to gauge if a 
child’s behavior is outside of “normal” de-
velopment ranges, considering factors such 
as age and gender of the child.  Screening sys-
tems are typically created by reviewing items 
for evidence of racial and cultural bias, result-
ing in a method that reduces disproportional-
ity in special education referrals for minority 
students (Raines, Dever & Kamphaus, 2012).

While screening is becoming more popular 
across all grade levels, assessing emotional 
and behavioral risk may be especially criti-
cal at the preschool level for many reasons 
(DiStefano & Kamphaus, 2007; Dowdy et, 
2013). Enrollment in pre-kindergarten has 
increased dramatically in the past decade, 
with estimates indicating that more than 1.3 
million children (32% of all 3- and 4-year olds) 
attend state-funded preschools (Barnett, Ca-
rolan, Squires, Clarke-Browne, 2013). Corre-
spondingly, the number of children entering 
preschools with emerging social, behavioral, 

or emotional difficulties is also increasing. 
For example, among children ages 1-6, ap-
proximately 10-13% have emotional or behav-
ioral disorders (Conroy & Brown, 2004). Fur-
ther, research suggests that behavioral and 
emotional problems that arise in early child-
hood are relatively stable and also predictive 
of negative educational and social outcomes 
(e.g., Lane, Little, Menzies, Lambert & Wehby, 
2010). On a positive note, younger children 
are thought to be more malleable than older 
children and may respond better to interven-
tion activities. Thus, prevention and early in-
tervention services for social-emotional and 
behavioral problems have been recommend-
ed for young children based on evidence 
supporting the positive outcomes following 
intervention (Brophy-Herb, Lee, Nievar, & 
Stollak, 2007; Conroy & Brown, 2004). 

As preschool is typically when young chil-
dren in the U.S. begin their schooling, it may 
be the first setting where at-risk children 
have access to behavioral support services 
(DiStefano & Kamphaus, 2007). Given that 
preschoolers are between 3 and 5 years of 
age, screening information about a child’s 
behavioral and emotional tendencies is 
gathered from parents or teachers.  As in-
formants, both teachers and parents are 
generally well-equipped to discuss a child’s 
emotional and behavioral functioning 
(Smith, 2007) and, as raters, both groups 
have advantages and disadvantages.  Par-
ents are able to provide screening informa-
tion on their child’s functioning earlier than 
teachers and could provide information prior 
to the school year while teachers need four- 
to six-weeks of familiarization with a child to 
accurately evaluate behavior.  Teachers, how-
ever, may be better judges of what constitutes 
“normal” development, as they deal with 
many students and may have years of prior 
experience (DiStefano & Kamphaus, 2007).
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Concordance Across Behavior Ratings

An extensive literature base has noted dif-
ferences in children’s social-emotional/be-
havior ratings when different raters are as-
sessing the same children (e.g., Achenbach, 
McConaughy, & Howell, 1987; De Los Reyes 
& Kazdin, 2005; Gresham, Elliott, Cook, 
Vance & Kettler, 2010; Greenbaum, Dedrick, 
Prange, & Friedman, 1994;  Efstratopoulou, 
Janssen, & Simons 2012).  Studies have con-
sistently found low to moderate Pearson 
Product Moment correlations (r = .20-.30) 
between parent and teacher ratings on sim-
ilar emotional-behavioral scales (Achen-
bach et al., 1987; Gresham et al., 2010).  

Various reasons have been proposed 
for why a low concordance between rat-
ings may occur, such as setting (e.g., home, 
school, Efstratopoulou, et al., 2012) scale 
used (Gresham et al., 2010), or rater char-
acteristics (e.g., anxiety, depression, De Los 
Reyes & Kazdin, 2005).  Another area that 
has been suggested is scale construction, 
including issues of scaling systems used in 
the questionnaire and how these scales are 
utilized (Mandal, Olin, Wilczynski, 1999).  

As screening measures are rating scales, 
these forms are often constructed using 
commonly accepted principles.  Screen-
ing instruments typically use a Likert-type 
item format with relatively few categories 
(i.e., between 2- and 5-categories) and have 
all scale-points anchored to assist with de-
fining context for informants (Greer & Liu, 
2016).  Readability is a consideration for 
some respondents, with many parent forms 
written at an elementary grade reading level 
(Reynolds & Kamphaus, 2015). In addition, 
screeners may include items with wording 
that varies in “direction” of a construct fo-
cused on risk behaviors. 

Test developers typically use items vary-
ing in wording direction for a variety of rea-
sons. This procedure is often used to make 
sure respondents are carefully reading the 
questions and providing responses which 
are in line with the direction of the wording 
(DeVellis, 2016). In addition, screening in-
struments that measure “risk” may include 
positively framed questions focusing on a 
child’s strengths (Reynolds & Kamphaus, 
2015).  However, including items of differing 
wording direction together on a question-
naire has itself been identified as problem-
atic. 

If differences in responses are found to be 
due to wording direction, then the resulting 
data are likely confounded by a method ef-
fect caused by the mechanism used to col-
lect the information, even after recoding 
to place all items in the same direction 
(Weems, Onwuegbuzie, Schreiber, & Eggers, 
2003).

Modeling Method Effects

When using a questionnaire to collect data, 
items in the “opposite” direction of the fo-
cal construct may result in a method effect.  
Even reverse coding items to follow the 
same direction may allow for method ef-
fects related to item wording to remain (e.g., 
Barnette, 2000; Horan, DiStefano, & Motl, 
2003). The presence of method effects due 
to wording has been consistently observed 
in situations such as: scales measuring dif-
ferent content (e.g., Motl, Conroy & Horan, 
2000; Rauch, Schweizer, Moosbrugger, 2007; 
Ye & Wallace, 2014), with very different pop-
ulations of individuals (e.g., Tomás & Oliver 
1999, Roszkowski & Soven, 2010; Wang, 
Siegal, Falck & Carlson, 2001) and across 
time (Motl & DiStefano, 2002).  Including 
items of mixed direction on the same scale 
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increases the response burden and, in turn, 
increases the measurement error associat-
ed with the responses. Consequences due 
to mixing item formats generally result 
in lower reliability estimates and validity 
coefficients than if items were worded in 
only one direction (Dalal & Carter, 2015; 
Castro-Schilo, Widaman & Grimm, 2013). 
Integrating method effects into analyses 
allows for clearer study of latent constructs 
of interest by removing variance that is re-
lated to the way in which information was 
obtained (Schweizer & Troche, 2016) from 
the construct itself.

Various methods have been suggested to 
model method effects.  For example, several 
researchers have linked a multitrait-multi-
method (MTMM) conceptual framework 
(Campbell and Fiske, 1959) with a confirma-
tory factor analysis (CFA) analysis strategy 
( Jöreskog, 1974) to assist in the separation 
and empirical estimation of substantive 
and methods components in investigations 
of method effects (Marsh, 1989; Marsh & 
Grayson, 1995; Bagozzi, 1993). This MTMM 
theoretical framework has been applied 
with CFA in analyses of method effects 
using correlated traits, correlated unique-
nesses (CTCU) models, or correlated traits, 
correlated methods (CTCM) models, or a 
combination of the models. Such models 
allow for the separation of substantive con-
tent from the mechanism or method used 
to gain the responses.  

Typically, self-report data has been used 
to study method effects due to item word-
ing; however, the effects may arise regard-
less of respondent.  As screening informa-
tion may be used to identify young children 
at-risk for behavioral problems, it is of in-
terest to examine if a method effect exists 
in teacher and parent ratings of behavioral 
screening data.  The current study investi-

gated if method effects due to item word-
ing were present for parents and/or teach-
ers in a widely used behavioral/emotional 
screening instrument.  Using a MTMM-CFA 
approach, we investigated the presence of 
method effects to determine if parents or if 
teachers reported higher levels of associa-
tion.  After accounting for method effects, 
concordance across scales and raters was 
examined. In addition, we investigated 
characteristics of the child being rated to 
determine if demographic characteristics 
affected the presence of method effects. 

Method

Data 

Data were collected as part of a funded proj-
ect investigating universal screening infor-
mation provided by parents and teachers of 
preschool students. Behavioral ratings were 
collected from public schools in the fall of 
three academic years (2016, 2017, 2018) 
from nine primary schools in two U.S. states 
(California and South Carolina). Institution-
al Review Board approval was obtained by 
both institutions prior to conducting the 
study.  Both parents’ and teachers’ partic-
ipation in the project was voluntary, and 
teachers received small stipends ($25) for 
completing screener information for all stu-
dents in their classroom.

The sample used consisted of 1,007 rat-
ings of preschoolers by both teacher and 
parent raters.  Preschool children were be-
tween the ages of 3 years, 0 months and 5 
year, 11 months with average age of 4 years, 
2 months (SD = 6 months) and roughly even 
across female (n = 482, 47.9%) and male 
children (n = 498, 49.5%) with 2.7% (n = 27) 
children missing gender information.  The 
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sample of children rated was primarily Cau-
casian (42.6% ) but included children from 
many different backgrounds including His-
panic (29.6%), African American, (19.7%), 
Asian, (1.0%) Multiracial, (3.9%) and “Oth-
er” (0.5%); race was not reported for 2.8% of 
the children. 

Instrumentation

We collected data using the Behavioral 
and Emotional Screening System (BESS) 
Parent Rating Scale-Preschool (PRS-P) and 
Teacher Rating Scale-Preschool (TRS-P) in-
struments (Kamphaus & Reynolds, 2015).  
Both forms assess of three broad behavior-
al dimensions of behavioral and emotional 
risk: however, item wording differs for most 
items to allow the unique perspective of a 
rater. The Externalizing Risk dimension con-
sists of items associated with externalizing 
behaviors, such as hyperactivity, aggression, 
and conduct problems (e.g., “Hits other chil-
dren”). The Internalizing Risk dimension in-
cludes items assessing anxiety, depression, 
and somatization, which are characteristic 
of internalizing behaviors (e.g., “Is easily 
upset”). The Adaptive Skills Risk dimension 
assesses core characteristics of adaptive be-
havior including adaptability, social skills, 
and activities of daily living important for 
functioning at home and school, and in the 
community (e.g., “Responds appropriately 
when asked a question”). Adaptive Skills 
questions are “positively” stated and are re-
coded prior to analysis.  

The TRS-P includes 20 items, with six 
items ascribed to each of the three (Exter-
nalizing Risk, Internalizing Risk, Adaptive 
Skills Risk) subscales.  Per the manual rec-
ommendations, two reverse coded items 
measuring Attention Problems do not be-
long to one of the three subscales at the 

preschool level and are not included in the 
analysis.  The PRS-P screener includes 29 
items, with nine items measuring each of 
the three scales.  Again, two items measur-
ing Attention Problems are not included 
in the analyses; however, these items are 
not in the opposite direction on the parent 
form.  For both parent and teacher scales, 
all Adaptive Skills items are in the opposite 
direction and are recoded prior to analysis; 
the latent construct associated with these 
items is a risk variable.  For all latent vari-
ables on the BESS forms, higher scores de-
note higher levels of risk. 

As part of universal screening, teachers 
completed the TRS-P form for all students 
in their classroom six weeks after the start 
of the academic year.  At the same time, 
screening forms were sent home for parents 
to complete. All items on the BESS were rat-
ed on a four-point Likert scale, with anchors 
of “Never” = 1, “Sometimes” = 2, “Often” = 3, 
and “Always” =4.  Raters assessed the fre-
quency with which a specific behavior was 
observed over the past few weeks.

Analyses

Analyses were conducted using MPlus (ver-
sion 8.4, Muthén & Muthén, 2004).  Prior to 
analysis, distribution characteristics were 
examined.  The weighted least squares 
mean- and variance-adjusted (WLSMV) 
estimator was chosen to accommodate 
the ordinal level of the data (e.g., Finney 
& DiStefano, 2013).  Upon investigation, 
the item-level Likert data were found to 
be asymmetric, with relatively few ratings 
identifying a high level of risk for the spec-
ified behaviors (i.e., Sometimes or Almost 
Always).  As WLSMV may pose estimation 
problems when there is sparse data in some 
of the categories, the four-point Likert scale 
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was collapsed to a three-point scale (DiSte-
fano, Shi & Morgan, 2020).  Even after col-
lapsing the number of scale points from 
four to three, Cronbach’s alpha reliability 
estimates were acceptable for the TRS-P 
(Externalizing Problems Risk = .91, Inter-
nalizing Problems Risk = .82, Adaptive Skills 
Risk = .87) and PRS-P (Externalizing Prob-
lems Risk = .84, Internalizing Problems Risk 
= .72, Adaptive Skills Risk = .83) scales, with 
values approximating reliability estimates 
noted in the BESS technical manual (Reyn-
olds & Kamphaus, 2015).

Three models were tested. First, a six-fac-
tor CFA was run, including parent and 
teacher information together without 
the presence of method effects.  Second, 
a method effect factors were included for 
reverse coded items, with separate factors 
modeled for parent and for teacher raters.  
Method effect factors were allowed to cor-
relate, however, there were no associations 
allowed between content and method fac-
tors.  The final model added characteristics 
of age and gender to the method effects 
model. Here, age was reported as a continu-
ous variable, reported in years and months. 
Figure 1 illustrates the CTCM model (Model 
2) and describes additional models tested.    

Models were evaluated using a selection 
of six fit indices, which focus upon different 
aspects of model fit.  The fit indices were 
chosen on the basis of recommendations 
from Gerbing and Anderson (1993), Hu 
and Bentler (1999), and Tanaka (1993): (1) 
Chi-square statistic; (2) Tucker Lewis in-
dex (TLI); (3) comparative fit index (CFI), 
(4) root mean square error of approxima-
tion and associated 90% confidence inter-
val (RMSEA); (5) standardized root mean 
residual (SRMR) and the (6) weighted root 
mean square (WRMR).  In addition, we rec-
ognize that the robust nature of the WLS-

MV estimator results in adjustments to 
standard errors of parameter estimates, the 
chi-square fit statistic, and as indices which 
use the chi-square in calculations (Finney & 
DiStefano, 2013). 

 The chi-square statistic assesses absolute 
fit of the model to the data, but the statistic 
is sensitive to sample size and assumes the 
correct model is tested (Bollen, 1989; Jöre-
skog, 1993; Jöreskog & Sörbom, 1996). Both 
the Tucker-Lewis Index (TLI) and Com-
parative Fit Index (CFI) are incremental fit 
indices and test the proportionate improve-
ment in fit between the tested model and a 
baseline model with no correlations among 
observed variables (Bentler, 1990; Bentler & 
Bonett, 1980). NNFI and CFI values approx-
imating 0.95 were indicative of good fit (Hu 
& Bentler, 1999). The root mean square er-
ror of approximation (RMSEA) represents 
closeness of fit (Browne & Cudeck, 1993). 
The RMSEA value should approximate or be 
less than 0.05 to demonstrate close fit of the 
model (Browne & Cudeck, 1993). The 90% 
confidence interval (CI) around the RM-
SEA point estimate should contain 0.05 to 
indicate the possibility of close fit (Browne 
& Cudeck, 1993). The Standardized Root 
Mean Square Residual (SRMR) provides an 
estimate of the amount error remaining; val-
ues of .05 or lower indicate little residual er-
ror (DiStefano, 2016).  Finally, the Weighted 
Root Mean Square value was calculated. This 
value provides an assessment of model mis-
fit when categorical data are used. Values 
should close to 1.0 to illustrate a well-fitting 
model (DiStefano, Liu, Jiang, & Shi, 2018). 

After model evaluation, local fit was ex-
amined. To evaluate local fit, standardized 
item parameter values were examined for 
significance and strength and associated 
standard errors of parameter estimates 
were examined for precision.  Model modi-
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fication indices and the standardized resid-
ual matrix were also evaluated to identify 
possible areas of misfit. 

Results
 

Fit indices for the tested models are re-
ported in Table 1.  For the sample of chil-
dren with parent and teacher BESS scores, 
the six-factor model fit the data reasonably 
well. While CFI, TLI, and SRMR are below 
the recommended cutoff values, RMSEA is 
acceptable.  The addition of method factors 
for teacher and parents greatly improved 
fit.  This model demonstrated most fit indi-
ces within acceptable levels. WRMR is a bit 
higher than its recommended cutoff value of 
1.0; however, this index is sensitive to large 
models and large sample sizes (DiStefano et 
al., 2018).  Thus, adding a method factor to 
help account for wording with ‘reverse cod-
ed’ items had a great improvement upon 
model-data fit.

Investigating local fit of the method ef-
fects model showed differences by rater. As 
the goal was to examine method effects due 

to opposite wording, parameter informa-
tion is available upon request. For teacher 
ratings, all parameter estimates for items 
relating to behavioral trait factors and the 
method effects factor were significant.  Con-
sidering parent ratings, all parameter esti-
mates for items relating to behavioral trait 
factors were significant; however, selected 
items on the method effect factor were not 
significant.  One last point of interest is that 
standard error of parameter estimates were 
lower for TRS-P ratings than for PRS-P, il-
lustrating less variability in estimating pa-
rameters for teacher raters than for parent 
raters.  Modification indices and residual 
estimates did not offer any item deletions 
or parameter additions that were substan-
tive in nature.  

Table 2 provides information about re-
coded items and variance shared between 
the target factor and the methods effect 
factor. As the BESS consists of copywrite 
materials, we are not allowed to reproduce 
exact item content.  Instead, we refer to the 
item number on the respective form (TRS-P 
or PRS-P) and the underlying dimension.  As 
the method and trait factors are orthogonal 

Model Chi-sq df RMSEA
90%CI

CFI TLI SRMR WRMR

No Method Effects 3917.42 1021 .053 
.051-.055 .919 .914 .073   2.21

Including Method Effects 
for Opposite Items 2460.80 914 .041 

.039-.043 .956 .952 .058 1.53

Including Method Effects 
for Opposite Items and 
Covariates of Age & 
Gender

2460.33 988 .039 
.037-.041 .957 .957 .067 1.48

  
Table 1 	 Fit indices of Tested Models, BESS TRS-P and PRS-P Screening Instruments (N = 1,007)
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in a CTCM model, the standardized param-
eter estimate may be squared to denote 
the amount of variance shared between 
the item and the respective factor.  Reverse 
worded items were concentrated on the 
Adaptive Skills dimension for both parent 
and teacher forms.  Investigating the pa-
rameter estimate values for the method ef-
fects factor showed that teachers were more 
effected by opposite wording than parents.  
All items on the method effect factor were 
significant for teacher raters while roughly 

half of the method effects parameters were 
significant for parent raters.  

Concordance Across Raters 

To examine concordance among raters, 
correlations between scales were examined. 
Information for the three sets of correlation 
values are provided in Table 3.  Three sets of 
correlation evidence were reported.  First, 
correlations between scale scores (as com-
monly provided in technical manuals) was 

Form Recoded Item Adaptive Skills Construct 
Variance

Method 
Variance

TRS-P Item3  .750 .029

Item6 .188 .733

Item7 .689 .043

Item13 .821 .037

Item18  .340 .540

Item20 .309 .175

PRS-P Item1 .494 .010ns

Item4 .256 .318 ns

Item5  .225 .534 ns

Item10 .433 .047 ns

Item13 .389 .263 ns

Item18 .424 .009 ns

Item22  .623 .008 ns

Item28 .585 .012 ns

Item29 .301 .180 ns

Note:	 ns denotes a non-significant parameter value 

Table 2 	 Fit indices of Tested Models, BESS TRS-P and PRS-P Screening Instruments (N = 1,007)
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computed using Pearson Product Moment 
(PPM) correlation estimates.  Second, rela-
tions among content factors were examined 
at the latent level when method effects were 
included and when no method effects were 
included. 

Examining PPM estimates showed pos-
itive, yet moderate to low concordance 
across parent and teacher raters, with val-
ues in line with previous research.  As ex-
pected, correlations among scales for the 
same rater (e.g., parents) or across raters 
were highest.  Ratings same subscale (e.g., 
Externalizing Risk) were roughly .20, while 
ratings across different subscales and raters 
were roughly .10.  

Values were higher when concordance 
between raters was considered at the latent 
level. As expected, correlations followed a 
similar pattern as with the correlation esti-
mates. As expected, correlations across la-
tent variables were higher than PPM values 
when error was removed.  Comparing the 
correlations among latent variables when 
method effects were removed, these values 
were higher than correlations with the oth-
er two approaches.  Finally, there was a pos-
itive, moderate correlation of .54 between 
parent and teacher method effect factors.  
Thus, ratings for recoded items across par-
ent and teacher raters were related, even 
when accounting for the Adaptive Skills 
Risk scale across raters. 

External- 
Teacher

Internal  – 
Teacher

Adaptive- 
Teacher

External– 
Parent

Internal - 
Parent

Adaptive- 
Parent

External – Teacher .376 .537 .339 .141 .217

Internal – Teacher .500
(.500) .481 .197 .160 .212

Adaptive– Teacher .789 
(.693)

.684
 (.596) .185 .102 .224

External – Parent .390 
(.389)

.253
(.253)

.286 
(.238) .709 .446

Internal – Parent .178 
(.178)

.192
(.192)

.160 
(.133)

.899 
(.899) .419

Adaptive– Parent .292 
(.270)

.293
(.270)

.232 
(.294)

.629 
(.572)

.545 
(.491)

Notes:  	External = Externalizing Risk, Internal = Internalizing Risk, Adaptive = Adaptive Skills Risk.
	 Top half of the matrix consists of Pearson Product Moment correlations between 		

	 BESS  TRS-P and PRS-P subscale scores. Bottom half of matrix reports correlations 	
	 between 	 correlations with latent variables when method effects were removed, 

	 values in parenthesis are when method effects were not modeled. 

Table 3 	 Correlations between Raters
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Covariates and Method Effects 

Building off of the method effects model, 
covariates of age and gender were included 
in the model to determine if these charac-
teristics influenced observation of method 
effects. Table 1 indicated acceptable global 
fit. As the purpose was to investigate the in-
fluence of covariates on method effects, we 
focus on the relation between demographic 
characteristics and the presence of method 
effects for parent and teacher raters.

Gender demonstrated a significant influ-
ence (β = -.19, p < .001) on the presence of 
method effects for parent raters.  As males 
were dummy coded “1” and the parameter 
value negative, the interpretation is that re-
sponses to opposite worded questions were 
more pronounced for male children.  There 
was no statistically significant effect of gen-
der observed for teachers.  When consider-
ing age of the child being rated, parents did 
not demonstrate any effect of age. Teachers, 
however, noted a negative relation with age 
(β = -.11, p = .005) and the method effect fac-
tor noting that method effects were more 
often observed with younger children. 

 
Discussion

	
When creating questionnaires, survey con-
structors may use items that are in the 
“opposite” direction of the focal construct.  
However, items in the opposite direction 
may contribute to the presence of method 
effects due to wording of items which is 
in direct opposition of the focal construct 
(DeVellis, 2016; Horan et al., 2003).  The 
purpose of the current study was to de-
termine if method effects due to opposite 
worded items were present in a behavior-
al screening instrument administered to 

parents and teachers.  The form used, the 
Behavioral and Emotional Screening Sys-
tem (BESS) Teacher Rating Scale-Preschool 
(TRS-P) and Parent Rating Scale-Preschool 
(PRS-P) were used with ratings of the same 
preschool children, collected at the start of 
an academic year.  Using roughly 1,000 rat-
ings, the BESS TRS-P and PRS-P screening 
instruments were examined to determine if 
method effects were present using a CTCM 
model. In addition, the amount of variance 
accounted for by item values were com-
pared to method effects.   

In general, the addition of a method ef-
fects factor for items worded in the oppo-
site direction greatly improved model-data 
fit.  Accounting for wording in the opposite 
direction has been found to improve model 
data fit (e.g., DiStefano & Motl, 2006; Rauch 
et al. 2007; Tomás & Oliver 1999; Wang et al., 
2001); however, a difference with the cur-
rent study is that the raters are proxy rat-
ings for young children rather than self-re-
port ratings.  For teachers, age of the child 
rated predicted the presence of method ef-
fects; for parents, gender was significantly 
related to the presence of a method effect.  
Previous studies investigating demographic 
characteristics of the BESS TRS-P identi-
fied age and gender characteristics of the 
students were related to teacher ratings of 
the constructs (DiStefano, Ene, & Leighton, 
2016).  This study found that these same 
demographic characteristics also impact-
ed the presence of method effects, yet what 
predicted the occurrence of a method effect 
differed by teacher or parent rater.   

With the BESS TRS-P and PRS-P instru-
ments, Adaptive Skills items denote pos-
itive behaviors, and thus are in the oppo-
site direction of the focal construct (i.e., 
Adaptive Skills Risk).  While test developers 
consider it a benefit to include items mea-
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suring behavioral strengths as well as items 
measuring behavioral risk (Reynolds & 
Kamphaus, 2015), the positively worded ex-
hibited a method effect, which was present 
even after item recoding.  Including items 
within the same survey has been found to 
be difficult for raters to process (Roszkows-
ki & Soven, 2010; Salzar, 2015) and adverse-
ly affect the measurement of the construct.  
Further, including scales of combined items 
may lead to inconsistent responses (Salazar, 
2015). As the goal of school-based screening 
is to assist young children, inconsistency in 
responding may result in a child not receiv-
ing a score that would flag them as needing 
assistance.

When considering the method effects 
with the BESS scales, parents reported less 
of a method effect than teachers for most 
of the recoded items.  Considering magni-
tude of the method variance relative to trait 
variance, there were two items on the TRS-P 
form which illustrated larger variance asso-
ciated with the method factor than to the 
underlying factor. These two items may il-
lustrate higher method variance due to am-
biguity in item content. For example, on the 
teacher form, Item3 asked teachers to rate if 
the student is a “good sport” where Item 18 
asks if the student “responds appropriately 
to questions”.  Additionally, parent ratings 
demonstrated more variance associated 
with the method factor for Item 5, regarding 
student’s ability to “communicate clearly”.  
Some of the variance related to the negative 
wording effect may be due to the ambiguity 
of the item wording, which, in combination 
with the recoded nature of the items, causes 
additional problems with respondents. (e.g., 
Barnett, 2000; Roszkowski & Soven 2010).  

While rater concordance was similar 
acoss different methods, removing variance 
due to items of opposite wording helped to 

provide a clearer view of the relations be-
tween constructs on the BESS and differ-
ent raters. Latent correlation values when 
method effects due to opposite wording 
were removed showed higher relations 
between scales as compared to observed 
correlations, or even correlations among 
latent variables without removing method 
effects. Prior research studies have noted 
low correlations among different raters 
for different scales (e.g., Achenbach et al, 
1987; De Los Reyes & Kazdin, 2005; Gresh-
am et al 2010; Greenbaum et al 1994; Efst-
ratopoulou et al, 2012).  While correlations 
between scales are still similar (i.e., positive, 
low-moderate values) when measurement 
error and method effects are removed, the 
values are higher.  Thus, removing method 
effect variance and estimating relations on 
the latent level may better illustrate the 
“true” relations between raters and scales. 
As screener information may be important 
for school personnel to provide interven-
tions to students found to be at-risk for be-
havioral and or emotional problems, using 
items worded in one direction may provide 
the best estimate of children’s behavioral 
development.

Limitations and Future Research

As with any study, we recognize that there 
are limitations with the current research.  
The data were collected from selected lo-
cales in the U.S. Future studies may exam-
ine results with larger samples.  In addition, 
self-reports for young children may be in-
corporated into future work to examine 
method effects with children on screening 
instruments.

Another limitation we recognize is that 
the data for teacher raters is nested, as 
teachers completed screening instruments 
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for all students in their classroom.  Given 
that the data were matched (teacher – par-
ent pairs of ratings), we could not include 
a design effect to accommodate nesting 
for teachers as this was apparent only for 
teachers.  We recognize that not accounting 
for nesting may affect standard errors of pa-
rameter estimates (Stapleton, 2013). Future 
studies may incorporate nesting into the 
models to see the effect upon results.

Finally, alternative methods have been 
suggested to model method effects.  For 
example, the correlated traits, correlated 
methods model less one [CT(M-1)], has 
been proposed to overcome estimation 
problems observed with the CTCM frame-
work and still allows for decomposition of 
variance into trait and method components 
(Eid, Lischetzke, Nussbeck, & Trierweiler, 
2003).  In addition, the CTC(M-1) frame-
work may be useful to untangle effects of 
different raters on variance.  The fixed effect 
model (Maydeu-Olivares & Coffman, 2006) 
incorporates methods effects as an inter-
cept factor (i.e., fixed values at 1) and ana-
lyzes the specific effects of different groups 
that are not randomly chosen to contrast 
their rating patterns.  Finally, the trifactor 
model (von der Embse, Kim, Kilgus, Ded-
rick, & Sanchez, 2017) has been used with 
screener ratings to decompose variance 
into construct, rater, and item sources.  Fu-
ture studies may consider alternative meth-
ods of estimating method effects to com-
pare differences among raters completing 
behavioral scales. 

As MTSS procedures are becoming more 
commonplace in the school environment, 
parent and/or teacher raters may be asked 
to complete emotional/behavioral screen-
ing scales to proactively identify risk and 
allow for interventions to take place.  The 
BESS scale is a popular instrument used 

across the U.S. for school-based univer-
sal screening.  The results here found the 
presence of method effects due to opposite 
wording were apparent and were more pro-
nounced for teachers than for parents.  In-
corporating method effects can assist with 
screener information in many ways, such 
as: clearly demonstrating the relations be-
tween constructs, provide greater support 
for validity studies, and could even contrib-
ute to scoring procedures for risk identifica-
tion.  These changes may help researchers, 
parents, and school personnel to provide 
a clearer view of the constructs measuring 
child behavior.     
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