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There is a growing need for valid measures that can be administered efficiently in school set-
tings to assess the impact of school-based preventive interventions. The current article aimed
to establish a balance among assessment efficiency, reliability, and the measurement proper-
ties of an instrument widely used to assess the impact of school-based programs, called the
Teacher Observation of Classroom Adaptation-Checklist (TOCA-C). We leveraged item
response theory (IRT) analyses to create a shortened, more focused checklist version of the
TOCA-C that is both valid and efficient for large-scale use in schools to track students’
behavioral, social-emotional, and family factors over the course of elementary school. The
sample included 17,456 children in kindergarten through grade 5 (47.7 percent female,
54.2 percent African American). IRT analyses resulted in the retention of 33 of the orig-
inal 39 items comprising seven subscales: (1) Concentration Problems, (2) Aggressive/Dis-
ruptive Behavior, (3) Prosocial Behavior, (4) Emotion Regulation Problems, (5) Internaliz-
ing Problems, (6) Family Problems, and (7) Family Involvement. IRT, item difficulty esti-
mates, and confirmatory factor analyses revealed limited evidence of bias based on gender,
race, or grade; together, the findings suggested that the 33-item TOCA-C is a highly valid
and reliable measure.

KEY WORDS: behavioral functioning; item response theory; reliable measure; Teacher
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mproving the social-emotional functioning
I of students and increasing positive family fac-

tors are common goals for public schools. Yet
social workers and researchers alike continue to
struggle with efficient, valid methods for assessing
the ways in which social-emotional and behav-
ioral aspects of children’s functioning change and
develop over time. In fact, in school-based research
teachers are often asked to rate entire classrooms
of students simultaneously on several developmen-
tal dimensions over multiple time points, resulting
in a significant burden on these key informants.
As such, there is a growing need for valid mea-
sures that can be efficiently completed by teach-
ers in regard to specific students. The current
article aimed to establish a balance among assess-
ment efficiency, reliability, and the measurement
properties of an instrument widely used to assess
the impact of school-based prevention programs
called the Teacher Observation of Classroom
Adaptation (TOCA) (Werthamer-Larsson, Kellam,

& Wheeler, 1991). We leveraged item response
theory (IRT) analyses to create a more focused
version of TOCA, called the TOCA-C (check-
list) (Bradshaw, Debnam, & Leaf, 2010; Koth,
Bradshaw, & Leaf, 2009), which is both valid
and efficient for large-scale and targeted use in
schools to track student social-emotional, behav-
ioral, and family outcomes over the course of
elementary school.

BACKGROUND ON THE TOCA

The original TOCA was created in the 1970s by
the Woodland Research Center in Chicago, Illi-
nois, to serve as a measure of children’s behav-
ior (Koth et al., 2009). Originally administered to
teachers through interviews by trained evaluators,
the TOCA was conceptualized as a measure of stu-
dents’ social adaptation to the classroom and school
settings and was used to assess the impact of school-
based preventive interventions on students’ behav-
ior. Subsequently, the original interview version
was revised (referred to as the TOCA-Revised) to
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be a written, more efficient, and self~administered
teacher self-report measure. Multiple studies have
used various versions of the TOCA to evaluate pre-
vention programs, such as the Fast Track Program
(Conduct Problems Prevention Research Group,
2002), the Good Behavior Game (Petras, Chilcoat,
Leaf, Ialongo, & Kellam, 2004; Schaeffer et al.,
2006; Werthamer-Larsson et al., 1991), Positive
Behavioral Interventions and Supports (Bradshaw,
Waasdorp, & Leaf, 2015), and the Incredible Years
program (R einke, Herman, & Dong, 2018). Several
studies also examined the convergent and predic-
tive validity of the TOCA-R (for example, Petras
et al., 2004) and various aspects of its psychometric
properties (Dong, Reinke, Herman, Bradshaw, &
Murray, 2016; Koth et al.,2009). Other studies have
examined specific subscales of the TOCA-R (that
is, 10-item Aggressive/Disruptive Behaviors scale)
in relation to measurement invariance (MI), differ-
ential item functioning (DIF), and predictive valid-
ity (see Racz et al., 2013; Wu, King, Witkiewitz,
Racz, & McMahon, 2012); this specific subscale
(originally referred to as “Authority Acceptance”)
has received the most attention with regard to
its psychometrics and predictive validity (also see
Petras et al., 2004). More recently, the TOCA was
augmented to include additional items to assess a
broader set of social-emotional skills and family
factors to increase its utility from both a research
and clinical perspective (Bradshaw et al., 2010).

OVERVIEW OF CURRENT STUDY

Although there has been considerable research
on earlier versions of the TOCA, and a prelim-
inary study examined some of the psychometric
properties of this checklist version of the TOCA
(Crowder, 2014), additional research was needed
on the TOCA-C version to more systematically
document its psychometric properties. Specifically,
we leveraged IRT (Lord, 1953) analyses to create
an efficient yet valid version of the TOCA that
covers a broader range of social, emotional, and
behavioral outcomes and family factors. The over-
arching goal of this study was to provide evidence
that the TOCA-C is both highly valid and effi-
cient for large-scale use in schools to assess ele-
mentary school students’ behavior. Such a measure
has utility for both research and clinical practice, in
relation to student outcomes commonly targeted
through universal programs, as well as group and
intensive interventions.

METHOD

Sample

The data come from 45 elementary schools in six
public school systems within a mid-Atlantic state.
Using teacher rating data from J = 907 teachers,
a total of N = 17,456 students in kindergarten
through grade 5 were assessed (47.5 percent female,
52.8 percent African American, 7.1 percent Lat-
inx). The majority of the teachers were white (73.5
percent), female (89.0 percent), and had five or
more years of educational experience (47.5 per-
cent) (see teacher and student demographics in
Table 1).

Measure

As described earlier,the TOCA-C (Bradshaw etal.,
2010) is a self~-administered written checklist based
on the TOCA-R (Koth et al., 2009; Werthamer-
Larsson et al., 1991). The measure administered in
this study consisted of 39 items rated on a six-
point Likert scale with responses ranging from 1 =
never to 6 = almost always (see items by scale in
Table 2). Specifically, the instructions on the mea-
sure read “In the last three weeks, would you say
the following statements were never, rarely, some-
times, often, very often, or almost always true of
this child?” Each item is scored, such that a higher
score indicates more of that construct; therefore,
some items were reverse coded (see Table 2). Items
should be rescaled then averaged, thereby result-
ing in a score from 1 to 6 for each subscale.
Prior exploratory and confirmatory factor anal-
yses (CFAs) were used to establish the follow-
ing seven subscales (Crowder, 2014): (1) Concen-
tration Problems, which assessed inattentive and
off-task behavior (Koth et al., 2009); (2) Inter-
nalizing Problems, which assessed the extent to
which the child feels nervous, fearful, sad, with-
drawn,and worries (Achenbach, 1991); (3) Aggres-
sive/Disruptive Behaviors, which assessed disobe-
dient, disruptive, and aggressive behaviors (Koth
et al., 2009); (4) Prosocial Behavior, which assessed
positive social interactions (Koth et al., 2009); (5)
Emotional Regulation Problems, which assessed
the child’s impulsivity, frustration, and how the
child deals with anger and being upset (Achen-
bach, 1991); (6) Family Problems, which assessed
caregivers’ degree of stability in home life and aca-
demic support of their children (Malone, 2000);
and (7) Family Involvement, which assessed care-
givers’ involvement in their child’s school and
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Table 1: Teacher and Student Demographic Characteristics

Teacher Characteristic ( J = 907) Frequency Percentage
Gender
Female 807 89.0
Male 40 4.4
Ethnicity
White 667 73.5
Black/African American 160 16.5
Asian/Pacific Islander 16 1.9
American Indian/Alaskan Native 6 0.7
Hispanic/Latinx 0.1
Other 4 4 0.4
Years of education
Less than 2 109 12.0
2-4.9 210 23.2
5 or more 431 475
Student Characteristic (N = 17,456) Frequency Percentage
Gender
Female 8,297 47.5
Male 9,082 52.0
Ethnicity
Black/African American 9,209 52.8
White 5,882 33.7
Hispanic/Latinx 1,235 71
Asian/Pacific Islander 550 32
American Indian/Alaskan Native 38 0.5
Other 33 0.2
Grade
K 2,817 16.1
First 2,716 15.6
Second 2,757 15.8
Third 2,991 17.1
Ff)urth 2,936 16.8
Fifth 2,949 16.9
Note: Values do not total to 100% due to missingness.
parent’s comfort in their relationship with the RESULTS
teacher (Malone, 2000). A copy of the measure is IRT Analyses

available for free on request by contacting Cather-

ine Bradshaw at cbradsha@jhsph.edu.

Procedure

Homeroom teachers provided TOCA-C ratings
for all students in kindergarten through grade 5 in
their classroom as a part of the baseline data col-
lection for an evaluation of a school-based preven-
tion program (see Bradshaw et al., 2015). An open
cohort design was used, whereby all students and
staff who entered the participating schools were
eligible for inclusion. Data were collected in fall
2007 or 2008 on 90.4 percent of eligible chil-
dren. The institutional review board approved the
study, which included a waiver of active parental
consent.

The IRT analyses resulted in the retention of
33 of the original 39 items. To identify any
potential items exhibiting bias, DIF (Holland &
Wainer, 1993) analyses were conducted. DIF anal-
yses control for group differences on the mea-
sured latent trait. Theoretically, after controlling
for latent trait ability, an item without bias should
perform the same for two individuals, regardless
of their group membership (that is, MI). Spe-
cifically, DIF was examined across three dichoto-
mous areas: gender (with male as the reference
group), race (white [reference]| versus nonwhite),
and grade (lower [K-2] versus upper [3-5 as
reference]).

To test the null hypothesis that an item score
is independent of group membership, conditional
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Table 2: Confirmatory Factor Analyses and Item Difficulty Parameter Estimates for the

33-ltem TOCA-C

Item
Standard Difficulty Standard
TOCA-C Subscale B Error (b) Error
Concentration Problems
Concentrates" 939" 0.002 —0.066 0.013
Stays on task” 941* 0.002 —-0.206 0.013
Is easily distracted 760" 0.005 —0.735 0.012
Completes assignments” .865" 0.003 0.754 0.013
Learns up to ability" .863" 0.004 0.254 0.013
Subscale fit: CFI = 0.974, TLI = 0.949, RMSEA [95% CI] = 0.190 [0.185, 0.196]
Aggressive/Disruptive Behavior
Breaks rules 791* 0.005 —0.946 0.012
Doesn’t get along with others .795* 0.005 -0.507 0.012
Harms others .820" 0.006 1.499 0.017
Gets angry when provoked by other children .801* 0.005 —1.168 0.011
Fights .857* 0.005 1.044 0.016
Teases classmates .822* 0.005 0.079 0.014
Subscale fit: CFI = 0.988, TLI = 0.980, RMSEA [95% CI] = 0.065 [0.061, 0.069]
Prosocial Behavior
Is friendly .836" 0.004 —0.380 0.013
Shows empathy and compassion for others feelings .816" 0.004 0.901 0.012
Is rejected by classmates® .752* 0.006 —1.038 0.014
Has many friends .830* 0.004 0.518 0.012
Subscale fit: CFI = 0.979, TLI = 0.936, RMSEA [95% CI] = 0.160 [0.151, 0.169]
Emotion Regulation Problems
Stops and calms down when angry or upset” .691* 0.007 —0.592 0.010
Changes moods quickly .830" 0.005 0.393 0.012
Impulsive 724 0.007 0.130 0.011
Easily frustrated .889* 0.003 0.020 0.011
Easily upset 926" 0.004 0.049 0.011
Subscale fit: CFI = 0.975, TLI = 0.950, RMSEA [95% CI] = 0.117 [0.111, 0.122]
Internalizing Problems
Nervous .804" 0.006 —0.261 0.014
Withdrawn 787" 0.006 —0.009 0.014
Fearful .880" 0.004 0.671 0.016
Sad .828* 0.005 0.043 0.015
Worries .837* 0.005 —0.445 0.013
Subscale fit: CFI = 0.962, TLI = 0.923, RMSEA [95% CI] = 0.127 [0.122,0.133]
Standard Item Standard
TOCA-C Subscale B Error Difficulty (b) Error
Family Problems
Has a stable family life* 906" 0.005 —0.486 0.011
Family problems negatively affect child’s behavior in school 768" 0.009 0.436 0.013
Family sends child to school ready to learn” .827" 0.006 0.050 0.012
Subscale fit: CFI = >0.999, TLI > 0.999, RMSEA [95% CI] <0.001 [0.000, 0.001]
Family Involvement
This child’s guardian/parent(s) attend parent—teacher conference .887* 0.005 0.240 0.012
I have a good relationship with the child’s parent 935" 0.003 —0.353 0.012
I am able to contact the parent of this child if I need to talk .942* 0.003 —0.732 0.012
about his/her progress or problems
Parent is involved in and supportive of child’s education .943* 0.003 —0.480 0.012
Parent attends school functions such as open houses, book fair, .810* 0.008 1.325 0.013

and PTA meetings

Subscale fit: CFI = 0.991, TLI = 0.981, RMSEA [95% CI| = 0.084 [0.079, 0.090]

(Continued)
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Table 2: Confirmatory Factor Analyses and Item Difficulty Parameter Estimates for the

33-Item TOCA-C (Continued)

ICC for ICC for Students within
Students Students Classrooms within
within within Schools (3-Level)
Cronbach’s Number of Classrooms Schools Classroom School
Subscale Alpha Omega Items (2-Level) (2-Level) Level Level
Concentration Problems 925 .926 5 0.051 0.022 0.054 0.015
Aggressive/Disruptive .867 .872 6 0.108 0.059 0.130 0.041
Behavior
Prosocial Behavior .836 .848 4 0.140 0.046 0.152 0.032
Emotion Regulation .870 .870 5 0.115 0.042 0.139 0.028
Problems
Internalizing Problems .863 .864 5 0.167 0.053 0.204 0.027
Family Problems .819 .827 3 0.190 0.032 0.162 0.022
Family Involvement 931 931 5 0.183 0.041 0.159 0.021

Notes: Items marked with " indicate a reverse coding, such that a higher value is indicative of more of the latent trait. Also note that six of the original items from the full set of 39
items were dropped because of lower loadings or overlap with other subscale items; as such, the loadings reflected in this table are for the final 33-item model. Specifically, “Pays
attention” and “Works hard” were dropped from the Concentration Problems subscale; “Yells at others,” “Lies,” and “Harms property” were dropped from the Aggressive/Dis-
ruptive Behavior subscale; and “Is liked by classmates” was dropped from the Prosocial Behavior subscale. TOCA-C = Teacher Observation of Classroom Adaptation-Checklist; CFl =
comparative fit index; TLI = Tucker-Lewis index; RMSEA = root mean square error of approximation; 95% Cl = 95% confidence interval around the RMSEA; ICC = intraclass corre-
lation coefficient. Concentration Problems, Aggressive/Disruptive Behavior, Emotion Regulation Problems, Internalizing Problems, and Family Problems were coded (1 to 6), such

that higher values were indicative of a less desirable trait.
*p < .001.

on the estimated latent trait score, the Mantel—
Haenszel procedure was used to produce a chi-
square statistic and an associated p value for each
item (Mantel & Haenszel, 1959; Potenza & Dorans,
1995). However, test statistics from hypothesis tests
are known to be influenced by sample size, such
that tests are overly sensitive when sample sizes are
large, as is the case in this study (Uttaro & Mill-
sap, 1994; Zwick, 2012). As a result, the Educa-
tional Testing Service (ETS) (Zwick, 2012) clas-
sification levels were also reported. For polyto-
mous items, ETS classification levels are AA (lit-
tle to no DIF), BB (moderate amounts of DIF),
and CC (large amounts of DIF). For BB and CC
items, a plus sign indicates the item favors the focal
group, and a minus sign indicates the item favors
the reference group (for additional information, see
Zwick, 2012). All DIF analyses were conducted
using jMetrik 4.1.1 software (Meyer, 2014).

DIF results are reported in Table 3. Although
many items have chi-square statistics and associ-
ated p values less than .05, suggesting the item does
function differently between the two groups, these
estimates are known to be influenced by sample
size (Uttaro & Millsap, 1994). As a result, more
emphasis is placed on the ETS DIF classification
level scores. Of note, all items on the Concen-
tration, Aggressive/Disruptive Behavior, Emotion
Regulation Problems, Family Problems, and Fam-
ily Involvement subscales were shown to have little
to no DIF for gender, race, and grade subgroups. In

total, only three items were shown to have mod-
erate amounts of DIF for gender: “Shows empa-
thy and compassion for others feelings” favored
girls more than boys, whereas “Has many friends”
(both from the Prosocial Behavior subscale) and
“Worries” (from the Internalizing subscale) favored
boys more than girls. Overall, results from the DIF
analyses provide strong evidence of MI, helping to
establish the desired psychometric properties of the
TOCA-C.

Andrich’s (1978) rating scale model was fit to the
data for each item within a specific subscale using
jMetrik 4.1.1 software (Meyer, 2014). For item j
with h =0, ... ,m response categories, the proba-
bility that individual i will select category u can be
written as

exp ZZLO [6,‘ - (bj + ‘IZ,,)]

h=0 €XP Zﬁzo [91 - (bj + Tv)]

P(Uy = ul6;) =

in which 0; represents the latent trait ability of indi-
vidual i, b; represents overall item difficulty, and T,
represents the category threshold parameter. The
threshold parameter was fixed for all items sharing
the same rating scale, representing a special case of
Masters’s (1982) partial credit model, and all sub-
scale items were simultaneously estimated.

With a goal of accurately assessing latent trait
scores across the spectrum of the latent trait,
it was important to examine estimates of item
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Table 3: Differential Item Functioning by Subgroup

Gender Race Grade
Item x2 P Class x2 P Class x2 P Class
Concentration Problems
Concentrates 6.37 .01 AA 0.09 77 AA 10.64 <.01 AA
Stays on task 17.44 <.01 AA 0.02 .89 AA 0.02 .88 AA
Is easily distracted 16.67 <.01 AA 87.23 <.01 AA 17.16 <.01 AA
Completes assignments 2.38 .012 AA 57.05 <.01 AA 0.11 74 AA
Learns up to ability 78.29 <.01 AA 19.24 <.01 AA 52.98 <.01 AA
Aggressive/Disruptive Behavior
Breaks rules 203.12 <.01 AA 0.72 .39 AA 55.21 <.01 AA
Doesn’t get along with 133.37 <.01 AA 0.81 .37 AA 31.77 <.01 AA
others
Harms others 0.83 .36 AA 0.11 74 AA 58.15 <.01 AA
Gets angry when 5.27 .02 AA 9.55 <.01 AA 47.77 <.01 AA
provoked by other
children
Fights 1.12 .29 AA 8.14 <.01 AA 15.53 <.01 AA
Teases classmates 30.61 <.01 AA 32.79 <.01 AA 12.53 <.01 AA
Prosocial Behavior
Is friendly 186.39 <.01 AA  105.56 <.01 AA 57.27 <.01 AA
Shows empathy and 560.86 <.01 BB+  64.00 <.01 AA 39.53 <.01 AA
compassion for others’
feelings
Is rejected by classmates 305.94 <.01 AA  109.03 <.01 AA 54.22 <.01 AA
Has many friends 412.62 <.01 BB- 64.70 <.01 AA 43.72 <.01 AA
Emotion Regulation Problems
Stops and calms down 5.48 .02 AA 94.70 <.01 AA <.01 .96 AA
when angry or upset
Changes moods quickly 109.38 <.01 AA 1.27 .26 AA 22.19 <.01 AA
Impulsive 152.12 <.01 AA 38.54 <.01 AA 58.53 <.01 AA
Easily frustrated 0.06 .81 AA 11.03 <.01 AA 47.75 <.01 AA
Easily upset 93.00 <.01 AA 9.29 <.01 AA 1.31 25 AA
Nervous 128.09 <.01 AA 169.57 <.01 AA 0.59 44 AA
‘Withdrawn 12.96 <.01 AA 3.44 .06 AA 12.81 <.01 AA
Fearful 129.05 <.01 AA 5.61 .02 AA 19.09 <.01 AA
Sad 112.23 <.01 AA 0.09 77 AA 1.98 .16 AA
Worries 477.11 <.01 BB- 85.48 <.01 AA 1.65 .20 AA
Family Problems
Has a stable family life 47.86 <.01 AA 69.06 <.01 AA 25.17 <.01 AA
Family problems 86.14 <.01 AA 17.36 <.01 AA 2.97 .09 AA
negatively affect
child’s behavior in
school
Family send child to 131.40 <.01 AA 87.75 <.01 AA 26.47 <.01 AA

school ready to learn

Family Involvement
This child’s parent(s) 14.31 <.01 AA 46.79 <.01 AA 2.36 12 AA
attend parent—teacher
conferences
I have a good 4.28 .04 AA 42.97 <.01 AA 20.17 <.01 AA
relationship with the
child’s parent

(Continued)
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Differential Item Functioning by Subgroup (Continued)

Gender Race Grade
Item X2 P Class x2 P Class x2 P Class
I am able to contact the 0.41 .52 AA 0.68 41 AA 0.11 .75 AA
parent of this child if I
need to talk about
his/her progress or
problems
Parent is involved in 5.40 .02 AA 3.18 .07 AA 0.67 41 AA
and supportive of
child’s education
Parent attends school 15.63 <.01 AA 137.57 <.01 AA 14.94 <.01 AA

functions such as open
houses, book fairs, and
PTA meetings

Note: AA, BB, and CC class values refer to the Educational Testing Service classification system described in the Results.

difficulty. Simply stated, item difficulty represents
the average location of an item along the latent
trait continuum, or the amount of the latent trait
necessary for an individual to endorse an item.
For example, an item with a positive difficulty
estimate would indicate that more of the latent
trait was necessary to endorse the item, whereas
an item with a negative difficulty estimate would
indicate that less of the latent trait was needed to
endorse the item. Although item difficulty theo-
retically ranges from —00 to 4-00, in practice, esti-
mates typically fall between £6. Andrich’s (1978)
rating scale model produced item difficulty esti-
mates reflecting an assessment of multiple locations
along the latent trait continuum for all TOCA-C
subscales. Item difficulty estimates for all items are
shown in Table 2. For example, within the Aggres-
sive/Disruptive Behavior subscale, item 3 (“Harms
others”) has a difficulty estimate equal to 1.499,
whereas item 4 (“Gets angry when provoked by
other children”) has a difficulty estimate equal to
—1.168. This represents a wide range of assessment
along the latent trait continuum, ensuring an accu-
rate assessment of all students.

To aid in the interpretation of scores and refine
the items used for each subscale, item mapping
procedures were produced (Huynh, 1998). Item
mapping places both the distribution of individ-
ual latent trait estimates and item response cate-
gories on the same latent continuum. Specifically,
maximum information item category mapping was
used to locate the item category at the place in
which it contributes the most information toward
estimating the latent trait (Huynh, 1998). Specifi-
cally, I3 (9) is the item information for item j with

response category k regarding the latent trait (6).
To maximize the category information function,
we specified [;,(0) = P (6) x [;(0),in which Pj(6)
is the rating scale model for response category k for
item j and ;(9) is the item information function.
Item maps for each subscale are shown in Figure 1.
For example, visual inspection of the item maps for
the Disruptive Behavior items suggests that a vast
majority of individuals have negative latent trait
estimates, and that very few individuals have large
estimated trait values of disruptive behavior prob-
lems (positive latent trait estimates). Placing items
on the same latent continuum, it is easy to see the
variability in difficulty estimates across the items.
As in the earlier example, the map illustrates how
item 3 (“Harms others”) has the greatest item diffi-
culty estimate, suggesting that a greater amount of
the latent trait would be required for an endorse-
ment of this item. In contrast, item 4 (“Gets angry
when provoked by other children”) has the small-
est item difficulty estimate. Together, the DIF and
item mapping procedures illustrate the range of
item assessment along the latent continuum for
each subscale, and the distribution of student trait
estimates.

CFAs

CFA models were fit to the data for each sub-
scale. Model fit indices for each model are shown
in Table 2 (means and standard deviations by sub-
scale are reported in Table 4). Model fit indices
including the Tucker—Lewis index (TLI), com-
parative fit index (CFI), and root mean square
error of approximation (RMSEA) were calcu-
lated for each model. Values greater than .95 are
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Figure 1: Item Maps by Subscale
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considered desirable for both the TLI and CFI
statistics, whereas an RMSEA less than or equal
to .06 is recommended (Browne & Cudeck, 1993;
Hu & Bentler, 1999). All models were estimated in
Mplus using the maximum likelihood with robust
standard errors estimator (Muthén & Muthén,
2017). Standardized beta coeflicients from CFAs
were used to understand the strength of the rela-

tionships between items and the underlying latent
factor being measured. By scaling to units of a
standard deviation change of Y to a standard
deviation change of X, standardized beta (B) coeffi-
cients were obtained using model-fitted variances
(Bollen, 1989; Muthén & Muthén, 2017). Because
each item was loaded onto a single underlying fac-
tor, the standardized beta coefficients can be inter-
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preted as correlation coefticients. The TLI and CFI
statistics for each model were above the recom-
mended .95 cutoff; however, the RMSEA estimates
were slightly larger than the recommended .06
cutoff. Standardized beta coefficients are shown in
Table 2. The Emotion Regulation Problems sub-
scale had the smallest average mean standardized
beta coefficient, _B = .812, whereas the Family
Involvement subscale had the largest average mean
standardized beta coefficient, _B = .903. Overall,
the estimated standardized beta values reflected
strong associations between the items and the
underlying latent factors.

Reliability Analyses

For the final seven subscales, we computed both
Cronbach’s alpha (&) and omega estimates as indi-
cators of reliability. Alpha reliability estimates may
underestimate the true internal consistency when
the assumption of constant item variances for true
scores is violated (Dunn, Baguley, & Brunsden,
2014). Omega estimates can be used to correct
this underestimation. Although both indicators are
presented, more emphasis is placed on alphas as
these are more conservative estimates of reliability
(Dunn et al., 2014). In general, the subscale alphas
were high, ranging from .819 to .931 (see Table 2).
Variance component (fully unconditional) multi-
level models were fit to the data to explore the
extent to which variation in each subscale was at
the classroom and school level. In total, three sep-
arate variance component multilevel models were
fit to the data for each subscale: (1) a two-level
model in which students are nested within class-
rooms, (2) a two-level model in which students are
nested within schools (ignoring clustering within
classrooms), and (3) a three-level model in which
students are nested within classrooms and class-
rooms are nested within schools. Intraclass corre-
lation coefhicients (ICCs) were calculated for each
model using restricted maximum likelihood esti-
mation in Stata (StataCorp, 2017a, 2017b) (see
Table 2 for ICCs); these estimates may be helpful
in conducting power analyses for future studies.

DISCUSSION

In an effort to improve both the usability and the
psychometric properties of the TOCA-C, IRT
analyses were used to develop a shortened, more
targeted version of the measure. The IRT anal-
yses resulted in the retention of 33 of the orig-

inal 39 items. Item difficulty estimates reflected
an assessment of multiple locations along the
latent trait continuum for all TOCA-C subscales,
allowing for a more efficient version that covered
the full range of items across the latent trait. Visual
inspection of item maps revealed similar findings,
in that estimated locations of individual items along
the latent trait continuum were shown against esti-
mates of person ability scores (see Figure 1). Stan-
dardized beta coefficients from CFAs indicated
strong, positive relationships for nearly all items
(see Table 2). Mean standardized beta estimates
for each subscale ranged from .489 for the Emo-
tion Regulation Problems subscale to .781 for the
Family Involvement subscale. Last, to identify any
potential items exhibiting bias, DIF analyses were
conducted; they revealed no measurement differ-
ences based on gender, race, or grade for 96 of the
99 parameters estimated, once ETS sample size
adjustments were considered.

Although a prior study of the TOCA-R used
IRT analyses (see Wu et al., 2012), that study
focused on a single 10-item subscale (which they
referred to as Authority Acceptance, and we refer
to here as Aggressive/Disruptive Behavior) and
only included kindergarteners (N = 8,820) from
the Fast Track study. The results of that study pro-
vided some evidence of DIF by gender, whereas
our study did not. Specifically, Wu et al. (2012)
found differences on the overt behaviors within
this specific scale, favoring boys, whereas the non-
physical behaviors favored girls; however, they
found no consistent evidence of DIF by race or
urban status for this scale. As such, the current
study provides some convergent evidence of the
validity of this particular subscale, but also con-
tributes new information on six other subscales not
previously examined using IRT. A related study
on a subsample of higher-risk students from the
same Fast Track study found that the IRT-scaled
version of this subscale of the TOCA was a better
predictor of subsequent mental health outcomes
through high school than a simple summed score
(Racz et al.,2013). Additional research is needed to
further replicate the current IRT findings with
other samples; unfortunately, we currently lack data
on all of these subscales from another sample to
replicate the findings. However, a unique aspect of
IRT analyses with regard to model-data fit is that
item parameter estimates do not depend on the
sample used for analyses, while person ability esti-
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Table 4: Means and Standard Deviations in Item Responses by Grade and Gender

Male Female
Final TOCA-C Subscale Grade m SD m SD
Concentration Problems K 4.08 0.80 4.34 0.76
First 3.95 0.80 4.26 0.74
Second 3.94 0.78 4.33 0.74
Third 3.92 0.82 4.56 0.76
Fourth 3.86 0.78 4.26 0.73
Fifth 3.91 0.81 4.25 0.79
Aggressive/Disruptive Behavior K 2.11 0.84 1.76 0.68
First 2.01 0.85 1.70 0.71
Second 2.04 0.83 1.68 0.69
Third 2.07 0.90 1.69 0.71
Fourth 2.16 0.87 1.76 0.71
Fifth 2.10 0.85 1.76 0.73
Prosocial Behavior K 4.17 0.51 4.31 0.48
First 4.20 0.53 4.36 0.49
Second 4.19 0.55 4.38 0.50
Third 4.16 0.55 4.37 0.49
Fourth 4.08 0.57 4.33 0.51
Fifth 4.08 0.57 4.31 0.51
Emotion Regulation Problems K 2.64 0.71 2.44 0.61
First 2.66 0.74 2.42 0.60
Second 2.70 0.76 2.42 0.59
Third 2.68 0.76 2.45 0.59
Fourth 2.73 0.76 2.48 0.62
Fifth 2.68 0.70 2.49 0.61
Internalizing Problems K 1.83 0.79 1.80 0.77
First 1.84 0.80 1.73 0.75
Second 1.83 0.80 1.74 0.80
Third 1.83 0.79 1.74 0.77
Fourth 1.90 0.77 1.80 0.74
Fifth 1.95 0.81 1.84 0.77
Family Problems K 2.92 0.50 2.86 0.49
First 2.94 0.50 2.83 0.48
Second 2.94 0.56 2.82 0.48
Third 2.92 0.51 2.84 0.46
Fourth 2.95 0.53 2.87 0.50
Fifth 2.96 0.47 2.85 0.48
Family Involvement K 4.77 1.19 4.85 1.14
First 4.51 1.30 4.64 1.29
Second 4.59 1.32 4.66 1.33
Third 4.46 1.35 4.53 1.34
Fourth 4.36 1.35 4.55 1.31
Fifth 4.40 1.32 4.47 1.32

Note: All individual items were coded on a scale from 1 to 6. Items within a subscale were then averaged to create a mean subscale score, again ranging from 1 to 6, such that

higher values were more indicative of the trait.

mates are invariant across different samples of items
(de Ayala, 2009). As our analyses indicated good
model-data fit, researchers and practitioners should
feel confident in using the reduced scale presented
in this study. This finding, together with the large
sample used to conduct the current analyses, leads
us to conclude that the findings are stable enough

to formulate conclusions supporting the use of the
reduced 33-item scale based on these data.

IMPLICATIONS FOR PRACTICE

The results suggest that the 33-item TOCA-
C is efficient, valid, and reliable for use in ele-
mentary school settings, and thus is a potentially
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useful tool for a range of purposes. For example,
there is some interest in using the TOCA-C as a
screener to identify students in need of services.
Although analyses examining the predictive valid-
ity and sensitivity or specificity of the current ver-
sion of the TOCA-C are beyond the scope of the
current study, as are efforts to identify specific cut
points or thresholds of concern, the current find-
ings, together with prior work on specific sub-
scales of the TOCA (for example, Aggressive/Dis-
ruptive Behavior) do suggest some promise of this
measure as a screener (see Petras et al., 2004; Racz
et al., 2013). The current findings may also inform
social workers” and other clinicians’ use of the
TOCA-C to identify individual students in need
of services as well as evaluate or track progress over
multiple administrations of the TOCA-C. More-
over, various versions of the TOCA have been fre-
quently used to monitor the impact of programs
and services longitudinally (typically fall to spring
within a year, and across multiple years) (for exam-
ple, Petras et al., 2004; Schaefter et al., 2006), high-
lighting its potential as a progress monitoring tool.
The TOCA-C can be used to assess individual stu-
dents, or to sample students from a classroom and
average up to the classroom level. As noted ear-
lier, the TOCA-C has typically been used to assess
the impact of or need for behavioral and social—
emotional preventive interventions, mental health
programs, or other tiered interventions. Although
additional research is needed to examine the cur-
rent version of the TOCA-C with regard to pre-
dictive validity, the current findings suggest the
utility of the TOCA-C for a range of purposes (for
example, screener, progress monitoring, research)
by social workers and other clinicians.
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