
  
Title Validation of the Child Behavior Rating Scale (CBRS) using multilevel factor 

analysis 
Author(s) Wei Teng Chan, Rebecca Bull, Ee Lynn Ng, Nicolette Waschl and Kenneth 

K. Poon 
  
 
Copyright © 2021 American Psychological Association 
 
 
This is an Accepted Manuscript of an article published by American Psychological 
Association in Psychological Assessment, 33(11), 1138–1151, available online: 
https://doi.org/10.1037/pas0001075   
 

https://doi.org/10.1037/pas0001075


©American Psychological Association. https://doi.org/10.1037/pas0001075 
 

VALIDATION OF THE CHILD BEHAVIOR RATING SCALE 1 
 

©American Psychological Association, 2021. This paper is not the copy of record and may not exactly 
replicate the authoritative document published in the APA journal. The final article is available, upon 
publication, at: https://doi.org/10.1037/pas0001075 

Validation of the Child Behavior Rating Scale (CBRS) Using Multilevel Factor Analysis 1 

 2 

Wei Teng Chan1, Rebecca Bull2, Ee Lynn Ng1, Nicolette Waschl1, and Kenneth K. Poon1 3 

1National Institute of Education, Nanyang Technological University, Singapore 4 

2 Macquarie School of Education, Macquarie University, New South Wales, Australia 5 

 6 

Author Note 7 

Wei Teng Chan https://orcid.org/0000-0001-6528-847X 8 

Rebecca Bull https://orcid.org/0000-0003-3273-7202 9 

Ee Lynn Ng https://orcid.org/0000-0002-6587-2059  10 

Nicolette Waschl https://orcid.org/0000-0002-0796-6866 11 

Kenneth K. Poon https://orcid.org/0000-0002-8809-902X 12 

This study was funded by the Singapore Ministry of Education (MOE) under the Education 13 

Research Funding Programme (OER 09/14 RB) and administered by the National Institute of 14 

Education (NIE), Nanyang Technological University, Singapore. Any opinions, findings, and 15 

conclusions or recommendations expressed in this material are those of the author(s) and do not 16 

necessarily reflect the views of the Singapore MOE or NIE. 17 

Correspondence concerning this article should be addressed to Nicolette Waschl, National 18 

Institute of Education, Nanyang Technological University, 1 Nanyang Walk, 637616, Singapore. E-19 

mail: nicolette.waschl@nie.edu.sg 20 

Anonymized study data and analysis code are available on request. Study materials (i.e., test 21 

materials) can be obtained from the respective test authors or publishers. This study was not 22 

preregistered.   23 

CRediT Statement 24 

https://doi.apa.org/doi/10.1037/pas0001075
https://doi.apa.org/doi/10.1037/pas0001075
mailto:nicolette.waschl@nie.edu.sg


©American Psychological Association. https://doi.org/10.1037/pas0001075 
 

VALIDATION OF THE CHILD BEHAVIOR RATING SCALE 2 
 

©American Psychological Association, 2021. This paper is not the copy of record and may not exactly 
replicate the authoritative document published in the APA journal. The final article is available, upon 
publication, at: https://doi.org/10.1037/pas0001075 

Wei Teng Chan: Conceptualization, Formal analysis, Writing – original draft, Writing – review 1 

& editing. Rebecca Bull: Conceptualization, Funding acquisition, Writing – original draft, Writing – 2 

review & editing. Ee Lynn Ng: Conceptualization, Writing – original draft, Writing – review & editing. 3 

Nicolette Waschl: Conceptualization, Formal analysis, Writing – original draft, Writing – review & 4 

editing. Kenneth K. Poon: Conceptualization, Writing – original draft, Writing – review & editing.  5 

https://doi.apa.org/doi/10.1037/pas0001075
https://doi.apa.org/doi/10.1037/pas0001075


©American Psychological Association. https://doi.org/10.1037/pas0001075 
 

VALIDATION OF THE CHILD BEHAVIOR RATING SCALE 3 
 

©American Psychological Association, 2021. This paper is not the copy of record and may not exactly 
replicate the authoritative document published in the APA journal. The final article is available, upon 
publication, at: https://doi.org/10.1037/pas0001075 

Abstract 1 

Behavioral regulation supports children to control their cognitive and emotional skills and participate 2 

fully in classroom learning and interactions. Teacher ratings are frequently used to collect data but 3 

are highly susceptible to the teacher’s response bias, meaning much child level variance is 4 

attributable to the teacher level. Multilevel modeling techniques are commonly used to assess the 5 

psychometric properties of measures at different levels by disaggregating within- and between-6 

teacher variation in student behaviors. In this study, we attempt to identify the factor structure at 7 

each level using teacher ratings on the Child Behavior Rating Scale (CBRS). The sample of 1375 8 

preschool children (49.2% males) was drawn from a longitudinal study in Singapore. The teacher 9 

ratings of these children were collected at three time points (average age at time 1 was 58.5 10 

months, time 2 was 69.8 months and time 3 was 80.9 months). Using multilevel exploratory and 11 

confirmatory factor analyses, a three-factor model at the within level and a two-factor model at the 12 

between level best fit the data. At the within level, the three factors were identified as basic 13 

interpersonal skills, advanced interpersonal skills and learning related social skills. The three factors 14 

showed good internal consistency and differential correlates. The two factors at the between level 15 

may be related to teacher and classroom characteristics. This study provides empirical support for 16 

(1) differential factor structures of CBRS at the within and between levels; and (2) two distinct 17 

interpersonal skills. Future studies should aim at exploring the sources of between level variability.  18 

Public Significance Statement 19 

 This current study provides information regarding validity and reliability of the Child 20 

Behavior Rating Scale (CBRS), a measure assessing children’s interpersonal and learning related 21 

social skills in the classroom. Results indicate that children’s interpersonal social skills can be 22 

manifested into two types (i.e., basic and advanced). The findings also indicate that teacher 23 

characteristics and practices could influence teacher ratings of children’s social behavior in the 24 

classroom.   25 

Keywords: child behavior rating scale, CBRS, multilevel factor analysis  26 

27 
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Validation of the Child Behavior Rating Scale (CBRS) Using Multilevel Factor Analysis 1 

Self-regulatory skills (SR; sometimes termed learning related social skills) help children direct 2 

and control their attention and behavior. A key aspect of SR is behavioral regulation – the ability to 3 

use and integrate multiple component skills such as working memory, attention, and inhibition, to 4 

form behavioral responses, e.g., remembering a classroom rule to raise hands before participating, 5 

following directions and maintaining attention in the presence of distractors. These skills are 6 

necessary to facilitate the learning process. Research has shown that strong behavioral regulation 7 

fosters increased engagement and motivation, and adoption of positive learning strategies, 8 

subsequently contributing to academic success (Blair, 2002; Fredricks et al., 2004; Kim et al., 2016; 9 

McClelland et al., 2006; McClelland et al., 2007a; McClelland et al., 2000; Howse et al., 2003; 10 

Zimmerman & Schunk, 2001).  11 

Apart from behavioral regulation, children’s affective regulation is also key to school 12 

adaptation and achievement and supports the child’s positive acceptance with teachers as well as 13 

peers. Evidence has indicated that children who enter school with poor social behavior are more 14 

likely to be rejected by their peers, to have behavior problems, and to have low levels of academic 15 

achievement (Alexander et al., 1993; Cooper & Farran, 1988; McClelland et al., 2000). Such social 16 

and interpersonal skills might include sharing, respecting other children, and interacting positively 17 

with peers. 18 

Given the importance of these self-regulatory skills for engagement and learning in school, it 19 

is critical to have psychometrically valid and reliable assessments. While direct observational 20 

measures provide a non-biased assessment of children’s skills in regulating their behavior in highly 21 

structured one-on-one situations, teacher ratings capture children’s ability to independently apply 22 

their behavioral and affective self-regulatory abilities across context and time (Lee & McDonough, 23 

2015; Toplak et al., 2013). This may provide a more accurate picture of the child compared to e.g., a 24 

one-off direct assessment conducted by an adult unknown to the child. Teachers also have a large 25 

comparison group and potentially a more reasonable sense of normal versus atypical behaviors. 26 
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Teacher ratings are also more efficient and cost effective than direct assessment of children, 1 

particularly in large longitudinal cohorts.  2 

In the current study, we focus on one such teacher-rating measure - the Child Behavior 3 

Rating Scale (CBRS; Bronson et al., 1990). The CBRS was developed to assess children’s classroom 4 

goal-oriented behavior and self-regulation strategies used in academic and social settings. Originally 5 

a 32-item scale representing two domains (Social Behavior capturing interpersonal skills, and 6 

Mastery Behavior capturing learning related self-regulation skills), only a handful of studies still use 7 

the full 32-item scale (e.g., Son et al., 2013; Yang & Lamb, 2014) while others have focused on one 8 

domain (e.g., Mastery Behavior Scale; McClelland and Morrison, 2003) from this original scale.   9 

Subsequent studies have identified different factor structures for the CBRS. In 2009, 10 

Matthews et al. reported a five-factor structure for the CBRS representing classroom self-regulation, 11 

interpersonal skills, social-play interaction, engagement, and social problem solving, a factor 12 

structure also validated by Ponitz et al. (2009). In Matthews et al. (2009), the items loaded primarily 13 

on a classroom self-regulation factor (.58 –.87), accounting for approximately 42% of the total 14 

variance. The second strongest factor was interpersonal skills, also with high item loadings (.58 –.81) 15 

accounting for 10% of the total variance. Using exploratory factor analysis (EFA), Ponitz et al. (2009) 16 

also identified the same two largest factors tapping classroom behavioral regulation (10 items; see 17 

supplemental Table 1) and interpersonal skills (7 items; see supplemental Table 1). This factor 18 

structure has been adopted in many studies since, with most using only the items from these two 19 

most prominent factors.   20 

Continuing from these findings, the 10-item classroom self-regulation factor has been found 21 

to correlate with direct assessments of self-regulation (Heads-Toes-Knees-Shoulders; HTKS) and 22 

various measures of mathematics and literacy (Matthews et al., 2009). Since then, many studies 23 

conducted world-wide have exclusively utilized this factor, demonstrating its high internal 24 

consistency and relationship to performance-based assessments of executive functioning (e.g., 25 
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Duncan et al., 2017; Tamm & Peugh, 2019; von Suchodoletz et al., 2015). These studies have also 1 

produced findings indicating that classroom self-regulation is predictive of both mathematics and 2 

literacy outcomes (e.g., Aadland et al., 2018; Birgisdóttir et al., 2015; Compagnoni et al., 2019; 3 

Duncan et al., 2017; Gestsdottir et al., 2014; Lee & McDonough, 2015; Schmitt et al., 2014; von 4 

Suchodoletz et al., 2013; Wanless et al., 2011a; Wanless et al., 2011b; Wanless et al., 2011c; Wanless 5 

et al., 2013), and general school readiness (Howard et al., 2019). Classroom self-regulation was also 6 

positively associated with teacher-rated social emotional competence in 5-year-olds (Doromal et al., 7 

2019). 8 

A smaller number of studies have focused on the second prominent construct – 9 

interpersonal skills. In a study involving 5-year-olds, Ponitz et al. (2009) found that whilst classroom 10 

behavioral self-regulation was significantly correlated with math, literacy, and vocabulary outcomes 11 

and a direct assessment of behavioral regulation (e.g., HTKS), interpersonal skills was only correlated 12 

with literacy suggesting some discriminatory validity of the two domains. Tindal et al. (2015) 13 

removed 2 items from the Interpersonal Skills scale (physical and verbal hostility). They reported 14 

that whilst behavioral regulation predicted skill proficiency (latent factor including letter naming and 15 

letter sound fluency, phoneme segmentation, and math), interpersonal skills were negatively related 16 

with skill proficiency. Von Suchodoletz et al. (2015) used both domains to examine the relationship 17 

to vocabulary and math outcomes. They reported a significant bivariate relationship of CBRS to 18 

outcomes, but unfortunately did not report the contribution of each independent domain. Hubert et 19 

al. (2017) found that scores on the 7-item Interpersonal Skills factor and the 4-item Social Problem 20 

Solving factor from Matthews et al. (2009) predicted later prosocial skills, peer acceptance and peer 21 

rejection.  22 

While most past studies (Matthews et al, 2009; Tindal et al., 2015; Wanless et al., 2011b) 23 

validated CBRS using EFA, Lim and colleagues (2010a, 2010b) used a different approach employing 24 

expert content analysis and Rasch analysis. In a series of studies, they sought to establish the validity 25 
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of CBRS as a measure of learning-related social skills (LRSS) and interpersonal skills (IPS) in 1 

Singaporean children aged 3 to 6. In the first study, content experts in occupational therapy, 2 

psychology, and early childhood education identified 12 Mastery Behavior scale items as measures 3 

of LRSS, and eight Social Behavior scale items as measures of IPS (Lim et al., 2010a). Subsequently, 4 

Lim et al. (2010b) used Rasch analysis to determine whether the original 32-item CBRS was a valid 5 

measure of IPS and LRSS in 116 Singaporean children aged 3 to 6. After removing six misfitting items 6 

from the Mastery Behavior scale, the remaining 12 items fit a unidimensional scale, with 69.0% of 7 

variance explained by the LRSS construct. Of the 14 items in the Social Behavior Scale, six misfitting 8 

items were removed and the principal component analysis (PCA) showed that 61.2% of variance in 9 

the remaining eight items was explained by the IPS construct. The 12 LRSS and eight IPS items in Lim 10 

et al. (2010b) matched the items identified by content experts as measuring LRSS and IPS (Lim et al., 11 

2010a). Compared to the 17 items identified in Matthews et al. (2009), nine LRSS items overlapped 12 

with the 10-item classroom self-regulation factor while only three IPS items matched the IPS factor 13 

(see supplemental Table 1 for differences between the 17-, 20-, and 32-item versions).  A third study 14 

(Lim et al., 2011) provided further validity evidence for the LRSS and IPS scales using the Evaluation 15 

of Social Interaction (ESI), a naturalistic observational measure of a person’s quality of social 16 

interaction. There was a moderate correlation between IPS and ESI scores, but a low correlation 17 

between LRSS and ESI scores.  18 

Based on these findings, Lim and colleagues concluded that the LRSS and IPS measured 19 

different constructs. The IPS items described shared understanding, the ability to relate to others’ 20 

emotions, and the ability to play together. In contrast, the LRSS items described the child’s ability to 21 

engage in and complete learning tasks, which are associated with executive function and self-22 

regulation skills, as suggested by McClelland et al. (2007b). Although both LRSS and IPS scales 23 

generally demonstrated good reliability and measurement properties, Lim et al. (2010b) cautioned 24 
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that the LRSS scale did not have sufficient items at the higher item difficulty logits to capture the 1 

range of abilities in the sample accurately.  2 

Limitations of Previous Work 3 

 The 5-factor structure of the CBRS identified in Matthews et al.’s (2009) study is based on 4 

EFA and the two strongest factors (classroom self-regulation and interpersonal skills) are widely used 5 

as predictors of school readiness skills. However, the prevalent use of these two factors is 6 

problematic because the validity of this factor structure has not been evaluated using confirmatory 7 

factor analysis. 8 

 In the suite of studies conducted by Lim et al. (2010a, 2010b, 2011), expert content analysis 9 

and Rasch analysis were used to establish the validity of the CBRS as a measure of LRSS and IPS. 10 

Although this work has provided some initial evidence about the reliability and measurement 11 

properties of the CBRS in the local context, there are some limitations to their approach. First, 12 

although Lim et al. (2010b) reported good item fit within each subscale, the underlying structure of 13 

the CBRS has remained unclear as they did not explicitly report tests of the dimensionality of this 14 

measure. In fact, the items within the LRSS and IPS subscales were assumed to be unidimensional 15 

based on the expert content analysis in Lim et al. (2010a). Moreover, given that Rasch analysis 16 

proceeds on the basis of each item representing the construct of interest equally (i.e. equal factor 17 

loadings), Lim et al. (2010b) have not considered the extent to which some items may be more or 18 

less representative of the LRSS and IPS constructs they are purported to measure. 19 

Teacher-rated measures are susceptible to rater bias (Waterman et al., 2012) and often a 20 

large amount of variance can be attributed to the teacher rather than the child (see e.g., Wanless et 21 

al., 2011b). However, previous work has not accounted for variance at the between (i.e., teacher) 22 

level when determining the factor structure of the CBRS (Matthews et al., 2009; Ponitz et al., 2009), 23 

although in some cases, the nested structure of the data is taken into consideration when looking at 24 

the relationship of average CBRS scores and other outcomes. According to Murray et al. (2019), 25 
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variation in teacher reports of student behavior may be due to differences between 1 

teachers/classrooms (Level 2 variation) and differences between students who share a teacher and 2 

classroom (Level 1 variation). Variation at Level 2 may represent teachers’ response biases, or the 3 

influence of shared classroom environments that induce students to behave more similarly to one 4 

another. In psychometric research, disaggregating these two levels of variation could help control 5 

for teacher response biases in ratings of student behavior to yield more accurate individual level 6 

estimates.  7 

Finally, from a validity perspective, only a handful of previous studies have used multiple 8 

CBRS subscales within the same investigation (e.g., Ponitz et al., 2009). As a result, the current 9 

literature provides limited information about the discriminant validity of the subscales. 10 

The Current Study 11 

 Given the limitations of previous work, the current study has two aims. The first aim is to 12 

investigate the structure of the 20-item CBRS in a larger Singaporean sample than previous work, 13 

using multilevel factor analysis in order to disaggregate and examine within- and between-level 14 

variance in scores. We hypothesized that there would be systematic variation in behavior ratings 15 

both at the student level and at the teacher level when using teacher provided ratings on students’ 16 

LRSS and IPS. While recognizing that there may exist a substantive structure at the teacher level, in 17 

this study we focus on validating the factor structure at the within (i.e., child) level while accounting 18 

for between-level variance. Additionally, we explore the stability of the within-level structure over 19 

time, hypothesizing that the identified within-level factor structure is stable over time. Given the 20 

potential impact of between-level variance on conclusions regarding the structure of the scale and 21 

interpretation of the constructs measured, the second aim of this study is to examine evidence for 22 

external validity of the identified within-level CBRS factors after accounting for between-level 23 

variance. There were no priori hypotheses formed as the associations are dependent on the results 24 

of the first aim. 25 
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Method 1 

Participants 2 

The data used in this study was collected as part of a longitudinal study assessing the impact 3 

of early childhood environments on children’s learning and development. The total sample 4 

comprised 1537 children recruited from 80 preschools in Singapore. The sample used for analysis 5 

consisted of 1375 children after excluding those with learning or developmental issues (57 children), 6 

higher (>42 weeks) or lower (<34 weeks) gestational duration (34 children), age outside study age 7 

range at commencement (2 children) and missing data (69 children) at all time points. The sample 8 

reflected the population composition of Singapore. Of the 1397 children, 677 (49.2%) were males. In 9 

terms of ethnicity, 61.0% were Chinese, 10.5% Malay, 16.1% Indian, 4.0% identified as others; 8.4% 10 

did not indicate ethnicity information. As to mother’s educational attainment, 21.4% had secondary 11 

or lower qualifications, 25.2% held post-secondary or diploma qualifications, 46.2% had university or 12 

higher qualifications, 2.7% had other qualifications, and 4.5% did not provide information. The 13 

average age for children in the first year of kindergarten (K1) was 58.5 months (SD = 4.5), in the 14 

second year of kindergarten (K2) was 69.8 months (SD = 3.8), and in the first year of primary school 15 

(P1) was 80.9 months (SD = 3.7). The number of teachers who provided their ratings for children at 16 

K1, K2 and P1 was 115, 96 and 601 respectively.  17 

Procedure 18 

Prior to data collection, parental consent and child assent were obtained. Ethics approval 19 

was obtained from the authors’ university institutional review board. Data used in the present study 20 

was collected through questionnaires completed by teachers and standardized tasks administered to 21 

children. At K1, K2, and P1, teachers rated children’s behaviors in their classes by completing a 22 

questionnaire in either hard copy or online via QualtricsTM Online Survey Software. As children were 23 

in different classes at each time point, different teachers completed the questionnaire for the same 24 

child across time points. 25 
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A set of standardized tasks was administered to the children individually by a trained 1 

research assistant at four time points: at the beginning of K1, towards the end of K1, at K2 and at P1. 2 

The data collected towards the end of K1 corresponded to the teacher-report data at K1 so it was 3 

used in the present analysis. 4 

Measures 5 

Child Behavior Rating Scale 6 

Children’s classroom behaviors were assessed by teachers using the Child Behavior Rating 7 

Scale (CBRS; Bronson et al., 1990). Teachers were required to rate how frequently the child engaged 8 

in the behaviors described using a 5-point scale, ranging from 1 (never) to 5 (always). In this study, 9 

only 20 items were used as these items had been found to adequately represent the learning-related 10 

(12 items) and interpersonal social behaviors (8 items) among children in preschools in Singapore 11 

(Lim et al., 2010b). In Lim et al.’s (2010b) study, the 12-item learning-related behavior scale had very 12 

good person reliability (.94) and excellent item reliability (.96) while the 8-item interpersonal social 13 

behavior scale had good person reliability (.86) and excellent item reliability (.97). 14 

Strengths and Difficulties Questionnaire  15 

Children’s prosocial and difficult behaviors were measured using the 25-item Strengths and 16 

Difficulties Questionnaire (SDQ; Goodman, 1997). The SDQ has five subscales each containing five 17 

items: prosocial behavior, emotional symptoms, conduct problems, hyperactivity/inattention and 18 

peer relationship problems. A review study on the psychometric properties of SDQ showed high 19 

internal consistency for teacher ratings (Stone et al., 2010). Teachers were asked to rate how true 20 

each item was of the child using three categories of responses scored as 0 (not true), 1 (somewhat 21 

true), and 2 (certainly true). Scoring was reversed for reverse-worded items. A total score was 22 

computed for each subscale. Higher scores reflect more of the construct being assessed (e.g., more 23 

conduct problems or more prosocial behaviors). 24 

Behavior Rating Inventory of Executive Function – 2nd edition  25 
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Children’s executive functioning was measured using the teacher report Behavior Rating 1 

Inventory of Executive Function – 2nd edition (BRIEF-2; Gioia et al., 2015) screening form. The 2 

screening form has 12 items and a 2-factor model fit the data better in Singapore (Waschl et al., 3 

2021). Teachers were required to rate how frequently the child had problems with the behaviors 4 

described in each item using three categorical responses (1 = Never, 2 = Sometimes, and 3 = Often). 5 

A total score was computed for each subscale derived from the 2-factor model: emotional-6 

behavioral regulation and cognitive regulation. Higher scores reflect poorer executive functioning 7 

skills.  8 

Test of Early Mathematics Ability – 3rd edition  9 

Children’s mathematics knowledge was measured using the Test of Early Mathematics 10 

Ability – 3rd edition (TEMA-3; Ginsburg & Baroody, 2003). The TEMA-3 measures mathematics 11 

knowledge acquired outside and within the school context including counting, number facts and 12 

calculation and mathematical concepts. The task has two parallel forms, but only Form A (72 items) 13 

was administered. Administration began with the recommended entry point based on the child’s age 14 

and was terminated when basal (i.e., 5 consecutive scores of 1) and ceiling (i.e., 5 consecutive scores 15 

of 0) were established. Each item was scored 1 (if the scoring criteria were met) or 0 (if the scoring 16 

criteria were not met). A sum score was computed with a higher score indicating better math skills.  17 

Wide Range Achievement Test – 4th edition (WRAT-4) 18 

Children’s decoding and reading comprehension skills were measured by the Reading and 19 

Sentence Comprehension subtests of the Wide Range Achievement Test – 4th Edition (WRAT-4; 20 

Wilkinson & Robertson, 2006).  For the Reading Skills subtest, the 15-item Green form of the Letter 21 

Reading scale was administered at all time points while the 55-item Word Reading scale (Green and 22 

Blue forms) were used at K1. When administering the Word Reading scale, the Green form was 23 

administered first. Only the Blue form of the Word Reading scale was used in K2 and P1 due to the 24 

high correlation between the forms. Test administration was terminated after ten consecutive 25 
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incorrect responses. Each item was scored as 1 if the child read the letter/word correctly. The 1 

reading score at K1 was derived by summing the letter reading score and the average of the Green 2 

and Blue form word reading scores. At K2, the reading score was computed by adding up the total 3 

scores of letter and word reading scores. The reading score at P1 was the sum score of maximum 4 

letter score of 15 (due to ceiling performance) and word reading score. A higher reading score 5 

reflects better reading skills.  6 

The Blue form of the Sentence Comprehension subtest was administered to those children 7 

who had word reading scores of 5 and above for the Green or Blue form of the Word Reading scale. 8 

From the sample, 449 children attempted this task at K1 while 730 and 1111 children attempted at 9 

K2 and P1 respectively. There were 3 practice items and 50 test items. For each item, children were 10 

required to read a sentence with a missing word and respond verbally with an appropriate word to 11 

complete the sentence. A score of 1 was given for correct responses and 0 for incorrect responses. 12 

The administration was terminated when children gave incorrect responses for seven consecutive 13 

items. A total score was computed by summing the scores for the correct responses and a higher 14 

score means better comprehension skills.  15 

NEPSY-II Theory of Mind subtest 16 

Children’s perspective taking was measured by the Theory of Mind subtest of the NEPSY-II 17 

test battery (Korkman et al., 2007). It has two tasks: verbal (15 items) and contextual (6 items). In 18 

the verbal task, children were presented scenarios verbally or visually and asked questions that were 19 

related to knowledge of another person’s emotion or mental state. Children’s responses were 20 

scored as 0, 1 or 2 according to the test scoring criteria. Test administration was terminated after 21 

four consecutive scores of zero (i.e., when ceiling was established). In the contextual task, children 22 

were shown drawings of a character in different scenarios and four photographs of the character 23 

showing different emotions. They were required to choose the photograph of the character that 24 

showed an appropriate emotion for the scenario. A total score was derived from adding up scores 25 
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from the verbal and contextual tasks. A higher score reflects higher ability to understand others’ 1 

emotions and mental states. 2 

Data Analysis 3 

Item-level intraclass correlation coefficients (ICC) and design effects were estimated for each 4 

item. ICC refers to the proportion of variance in each item that is due to the difference between 5 

teachers while design effects indicate how much the sampling error is distorted if random sampling 6 

were assumed (Kish, 1980). Both ICCs and design effects indicate the extent of the data dependency. 7 

Given that the data was nested within teacher (i.e., hierarchical structure), multilevel modeling 8 

would be appropriate to account for the clustering of the data (Huang, 2018).    9 

Based on the existing research indicating a two-factor structure (i.e., 8-item IPS and 12-item 10 

LRSS; Lim et al., 2010b) of the 20-item CBRS, a two-factor structure was hypothesized at the within 11 

level. A one-factor structure was hypothesized at the between level to account for the common 12 

variance across the same teacher given the more substantive model of interest was hypothesized to 13 

be at the individual level (Stapleton et al., 2016). Given these a priori hypotheses of the factor 14 

structure, a confirmatory factor analysis (CFA) was run using the data at K1. The CFA was run using 15 

two-level modelling in Mplus version 8.2 (Muthén & Muthén, 2018) to take account of the 16 

clustering. Model fit was evaluated with the model chi-square and multiple goodness of fit indices: 17 

root mean square error of approximation (RMSEA), comparative fit index (CFI), Tucker Lewis index 18 

(TLI), and standardized root mean square residual (SRMR). The cut-offs for good fit are RMSEA ≤ .06, 19 

CFI ≥ .95, TLI ≥ .95, and SRMR ≤ .06 while the ranges for acceptable fit are .06 - .08 for RMSEA and 20 

SRMR, and .90 - .95 for CFI and TLI (Bentler, 1990; Brown, 2006; Hu & Bentler, 1999).   21 

However, because the hypothesized CFA model did not meet the conventional cut-offs, two-22 

level exploratory factor analysis (EFA) was subsequently conducted with the K1 data to explore 23 

alternative solutions that would better fit the data. The number of factors at each level was 24 

investigated with an unrestricted model at the other level. Geomin rotation was used in Mplus in 25 
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deciding the number of factors to retain at both levels; although there are no factor retention 1 

criteria established specifically for multilevel EFA (Schweig, 2014), the number of eigenvalues greater 2 

than 1 (Kaiser, 1960), inspection of the scree plot, factor interpretability and model fit statistics were 3 

used as guidelines.  4 

To further validate the factor structure based on the result of the K1 two-level EFA, and 5 

based on hypothesized across-time consistency in the structure of the CBRS, a series of two-level 6 

CFAs were run using data collected at K2 and P1. The preferred model was the model that met the 7 

cut-offs of good fit and had a meaningful factor structure.    8 

For all the models tested, the weighted least squares with mean and variance adjustments 9 

(WLSMV) was used as the estimation method for categorical data. Pairwise deletion was used by 10 

default in Mplus to handle missing data under WLSMV estimation.  11 

Reliability and Convergent Validity 12 

Multilevel alpha values were computed to estimate the reliability of identified factors at 13 

both the within- and between-level in the preferred model (Geldhof et al., 2014). The relationships 14 

between the identified within-level factors across time points were also assessed; the sum scores of 15 

the identified factors at K1 were correlated with the sum scores of the corresponding identified 16 

factors at K2 and P1 while the sum scores of identified factors at K2 were correlated with the 17 

corresponding identified factors at P1. The convergent validity of the identified factors was also 18 

assessed by estimating the correlations between the sum scores of the identified factors in CBRS and 19 

the sum scores of the following constructs: prosocial and difficult behaviors, executive functioning, 20 

perspective taking and academic achievement. Reliability and convergent validity were evaluated 21 

within a two-level model framework. The relationships were considered strong if the correlation 22 

coefficient was ≥ .50, moderate for ≥ .30, and weak for < .30 (Cohen, 1988). 23 
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Anonymized study data and analysis code are available on request. Study materials (i.e., test 1 

materials) can be obtained from the respective test authors or publishers. This study was not 2 

preregistered.  3 

 4 

Results 5 

Descriptive Statistics 6 

The teacher-level ICCs for the 20 teacher-report CBRS items for K1 ranged from .27 to .65, K2 7 

from .34 to .65, and P1 from .25 to .60. The range of design effects for all items at K1 was from 3.87 8 

to 7.81, at K2 from 4.39 to 7.41 and at P1 from 1.19 to 1.45. The reason for the smaller design 9 

effects at P1 was the large number of clusters (n = 601), resulting in a smaller average cluster size. 10 

Both ICCs and design effects indicated that the teacher-report data was non-independent and 11 

supported the use of multilevel factor analysis to account for the clustering effect at K1 and K2. 12 

While design effects were < 2 for the P1 data, high ICCs still indicated the presence of substantial 13 

between-level variance, in line with K1 and K2 data1.  14 

Multilevel Factor Analysis 15 

K1 16 

Using K1 data, the hypothesized model (two factors at the within level and one factor at the 17 

between level) yielded a significant model chi-square: χ2 (339) = 7193.72, p < .001. Model fit did not 18 

meet the conventional criteria for good fit: RMSEA = .12; CFI = .92; TLI = .91; SRMRwithin = .10; 19 

SRMRbetween = .09. Therefore, alternative factor structures were explored. 20 

On examination of the results of the two-level EFA, there were three eigenvalues greater 21 

than one at the within and four at the between level. The scree plots also suggested a three-factor 22 

solution at both levels. The model fit indices for models with less than three factors at the within 23 

 
1 ICCs at the school level were also investigated, but found to be generally <.10, with all design effects <2. 
Given low ICCs and design effects at the school level, in addition to the conceptual importance and focus on 
the teacher level in the present study, the school level was not included in the present analysis.       
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level and an unstructured between level showed generally poor fit (RMSEA >.08; CFI < .95; TLI < .95; 1 

SRMRwithin > .08) except for the CFI for two-factor within structure which reached .95. Models with 2 

three factors (RMSEA = .07; CFI = .99; TLI = .97; SRMRwithin = .03) and four factors (RMSEA = .06; CFI 3 

= .99; TLI = .98; SRMRwithin = .02) at the within level demonstrated overall good fit. The standardized 4 

factor loadings and factor correlation estimates are displayed in Table 1. In evaluating the three- and 5 

four-factor models, both models had cross-loaded items but the three-factor model was more 6 

meaningful and informative compared to the four-factor model in explaining children’s behaviors in 7 

the classroom. Although the four-factor model had better fit values, the additional factor was not 8 

meaningful as the underlying construct was vague. Therefore, the three-factor structure at the 9 

within level was chosen.  10 

In the 3-factor structure, item 7 (“Offer suggestions”) and item 8 (“Suggestions are 11 

accepted”) cross-loaded on two factors but were included in Factor 1 because the social behaviors 12 

they describe were more related to interpersonal tasks than mastery tasks. Moreover, they had 13 

higher loadings on Factor 1. Similarly, items 19 (“convey confidence about being able to succeed at a 14 

task or in an activity”) and 11 (“attempts new challenging tasks”) were theoretically relevant to the 15 

mastery task and loaded more highly on Factor 2. On the other hand, item 3 (“Willing to share toys 16 

or other things with other children when playing; does not fight or argue with playmates in disputes 17 

over property”), item 5 (“Cooperative with playmates when participating in a group play activity; 18 

willing to give and take in the group, to listen to or help others”) and item 6 (“Takes turns in a game 19 

situation with toys, materials, and other things  without being told to do so”) were highly cross-20 

loaded (> .60) on two factors (see Table 1), with no clear rationale for including these solely on one 21 

factor or the other. This suggested three possible factor structures for items 1 to 8.  Therefore, in the 22 

subsequent multilevel CFAs, three models were specified, each consisting of one LRSS factor (items 23 

9-20) as identified in Lim et al.’s (2010b) study and either (see Figure 1): (a) one IPS factor consisting 24 

of items 1, 2, 4, 7 and 8, and excluding items 3, 5, and 6 (two-factor model); (b) a bi-factor structure 25 
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with one general IPS factor comprised of items 1 to 8, and one IPS group factor comprised of items 1 

3, 5 and 6 (bi-factor model); or (c) two IPS factors with items 3, 5 and 6 loaded on one factor and 2 

items 1, 2, 4, 7 and 8 loaded on another factor (three-factor model).  3 

At the between level, the model fit indices for all models with an unstructured within level 4 

met the conventional criteria of good fit except for the SRMR for the one- and two-factor structures. 5 

Similar to the four-factor structure at the within level, the four-factor structure at the between level 6 

was not meaningful as the items spread randomly across the factors. Comparing the two- and three-7 

factor structures, the two-factor structure was conceptually meaningful (see Table 2), reflecting the 8 

two distinct constructs (i.e., IPS and LRSS) suggested by Lim et al. (2010a). Again, there were some 9 

cross-loadings for items 9, 15 and 19, however, in keeping with theory and past findings these items 10 

were included in Factor 2. Similarly, although item 20 loaded more highly on Factor 1 at the between 11 

level, again in keeping with theory and the structure of the within level, this item was also included 12 

in Factor 2. Therefore, a two-factor solution would be specified at the between level in the 13 

subsequent two-level CFAs. As there are no clear theoretical reasons for the emergence of the two-14 

factor model at the teacher level, we took a post-hoc exploratory approach in running additional 15 

analyses to aid in the interpretation of the analysis. Specifically, we used relevant teacher and 16 

classroom variables available in our K1 dataset, such as teacher characteristics and classroom 17 

climate, to predict the between-level factors (see supplemental materials for details). 18 

Using data collected at K2 and P1, a series of two-level CFAs were run to test the three 19 

models (two-, bi- and three-factor at the within level, with two-factor at the between level) 20 

identified in K1. Model fit indices are displayed in Table 3.   21 

K2  22 

The two-level CFAs for each model yielded a significant model chi-square. Overall, the model 23 

fit values just met the cutoffs for acceptable fit (see Table 3). The three-factor model had acceptable 24 

values for all fit indices. Similarly, the two-factor model yielded overall acceptable fit for CFI, TLI and 25 
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SRMRwithin but poor fit for RMSEA. For the bi-factor model, model fit values fell within the acceptable 1 

range except for RMSEA and SRMRwithin (> .08). In general, the bi-factor model had poorer fit values 2 

compared to other two models. In the two-factor model, the factor correlation was .65 while in the 3 

bi-factor model, LRSS was highly correlated with IPS (r = .73). In the three-factor model, moderate 4 

factor correlations were found, ranging from .49 to .65.   5 

P1 6 

The results of the two-level CFAs in P1 were similar to the results in K2 (see Table 3). The 7 

three-factor model had acceptable values for all fit indices except for SRMRwithin. The fit values for 8 

the two-factor model were mixed: good fit for CFI, acceptable fit for TLI and non-acceptable fit for 9 

RMSEA and SRMRwithin. For the bi-factor model, model fit values fell within the acceptable range 10 

except for SRMRwithin (> .08). In the two-factor model, the factor correlation was .66 while in the bi-11 

factor model, LRSS was highly correlated with IPS (r = .74). In the three-factor model, moderate 12 

factor correlations were found, ranging from .60 to .66.  13 

In examining the results of the two-level CFAs, the model fit values for the two- and three-14 

factor models did not differ much at each time point (i.e., K2 and P1). The difference of .01 was 15 

found in all fit values except for SRMRwithin (at K2 and P1) and SRMRbetween at P1. Therefore, factor 16 

interpretability was crucial in deciding the preferred model (i.e., with or without items 3, 5 and 6). 17 

When closely reviewing the items, items 3, 5 and 6 described advanced social skills involving 18 

behavioral inhibition (“does not fight or argue”) and usage of accommodating strategies (“give and 19 

take”, “take turns”, “willing to share”; Bronson et al., 1995) while the remaining 5 items reflected 20 

basic social skills which are commonly observed in social interactions. Therefore, these three items 21 

(3, 5, and 6) were included in a distinct factor to capture a more comprehensive view of the social 22 

skills observed in the classroom. Thus, the three-factor model was chosen over the two-factor 23 

model. Figures 2 and 3 present the preferred models with standardized estimates at both within and 24 

between levels at K2 and P1 respectively. 25 
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Reliability  1 

The relationships between the sum scores of identified within-level factors at any two time 2 

points were then tested. The same child was rated by different teachers at different time points and 3 

therefore the analyses were run using the cross-classified analysis function with Bayes estimation in 4 

Mplus. Significant moderate correlations between factors at K1 and K2 were found, ranging from .53 5 

to .66. Between K1 and P1, the correlations for the basic IPS, advanced IPS and LRSS factors 6 

were .34, .35 and .47. Between K2 and P1, the correlations for the basic IPS, advanced IPS and LRSS 7 

factors were .34, .32 and .52.  8 

Multilevel alpha was also computed using the estimates derived from the preferred model 9 

for the basic IPS, advanced IPS and LRSS factors at the within level and the two identified factors at 10 

the between level for each time point. The alphas indicated good reliability (>.80): At the within 11 

level, the alphas for basic IPS at K1, K2 and P1 were .89, .87 and .92 respectively; for advanced IPS 12 

were .90, .84 and .96; for LRSS were .96, .96 and .98. At the between level, the alphas for IPS 13 

were .90, .91, and .91; for LRSS were .91, .95 and .92. 14 

Convergent Validity 15 

Using sum scores, bivariate multilevel correlation estimates were computed using R version 16 

4.0.2 (R Core Team, 2020) and the Correlation package (Makowski et al., 2020). Spearman’s rho (see 17 

Table 4) was used as the sum scores of some variables (such as SDQ Conduct problems) significantly 18 

deviated from the normal distribution. While Cohen’s (1988) classifications were originally 19 

developed based on Pearson correlations, more recent publications use the same cutoffs for 20 

Spearman’s rho and Pearson’s r (e.g., Ferguson, 2009; Khalilzadeh & Tasci, 2017). Therefore, in the 21 

absence of specific published effect size cutoffs for Spearman’s rho, we used Cohen’s (1988) 22 

classification as indicated above in interpreting the strength of the correlation. Based on the three-23 

factor within-level structure identified, The following associations were hypothesized: (a) IPS would 24 

significantly correlate with SDQ prosocial behaviors and peer relationship problems (Hubert et al., 25 
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2017); specifically, basic social skills would correlate more strongly with peer relationship problems, 1 

given that the items were described in relation to peers, while advanced social skills would be more 2 

strongly correlated with prosocial behaviors as the items describe prosocial behaviors; (b) LRSS 3 

would correlate significantly with SDQ hyperactivity (Kim et al., 2016); (c) both IPS and LRSS would 4 

correlate weakly with SDQ emotional symptoms (Blair, 2002); (d) IPS would correlate significantly 5 

with NEPSY-II Theory of Mind (Lim et al., 2010a), and (e) LRSS would correlate significantly with 6 

cognitive self-regulation (Aadland et al., 2018) as measured by the BRIEF-2 Screener and academic 7 

achievement (Schmitt et al., 2014; Tindal et al., 2015) as measured by the TEMA and WRAT.  8 

Additional analyses were also run to determine whether there were statistically significant 9 

differences in the magnitude of correlation between basic and advanced IPS. 10 

Prosocial and Difficult Behaviors 11 

 As expected, both IPS factors were correlated strongly with SDQ prosocial behaviors at all 12 

time points; however, the magnitude of correlations for prosocial behaviors were not significantly 13 

different (p > .05) for basic and advanced IPS. Likewise, LRSS had a strong relationship with prosocial 14 

behaviors at each time point. In addition, as expected, LRSS was strongly correlated with 15 

hyperactivity. Basic IPS and LRSS factors were moderately correlated with emotional symptoms 16 

while advanced IPS was weakly correlated with emotional symptoms. Basic IPS showed a strong 17 

correlation with peer problems across all time points, while advanced IPS correlated only 18 

moderately with peer problems. On the other hand, advanced IPS was strongly correlated with 19 

conduct problems at all time points, while basic IPS was only weakly correlated with conduct 20 

problems, also indicating some discriminant validity between the two IPS factors. Additional 21 

analyses showed that the differences in the magnitudes of correlation between the two IPS factors 22 

were statistically significant for difficult behaviors at all three points except for peer relationship 23 

problems at P1.  24 

Executive Functioning  25 
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Basic IPS, advanced IPS and LRSS were negatively correlated with both cognitive and 1 

emotional-behavioral self-regulation. As hypothesized, LRSS had a strong negative correlation with 2 

cognitive self-regulation problems (> .50) across all three time points. Advanced IPS was notably and 3 

significantly more strongly correlated with emotional-behavioral self-regulation than basic IPS. 4 

Perspective Taking  5 

Overall, weak but significant correlations were observed between the three identified CBRS 6 

factors and the ability to understand others’ emotions and mental states across all time points. 7 

Particularly, the relationship between the advanced IPS and perspective taking was significantly 8 

weaker than basic IPS. 9 

Academic Achievement 10 

Across all three time points, LRSS had moderate correlations with mathematics (except for 11 

strong correlation at K1) and reading skills. Weak relationships were observed for IPS (basic and 12 

advanced) and academic achievement; relationships with mathematics were significantly weaker for 13 

advanced IPS than basic IPS as was the relationship with reading at K1 and K2. Correlations between 14 

the CBRS factors and comprehension were low at K1, likely reflecting the low number of students 15 

who completed this measure and restricted range of scores at K1.  16 

Discussion 17 

 In this study, we attempted to address the limitations of prior studies assessing the factor 18 

structure underlying the 20-item teacher-report CBRS using multilevel modeling (MLM). Our results 19 

have suggested two different factor structures at two levels. Using MEFA and MCFA, the model with 20 

a three-factor structure at the within level and a two-factor structure at the between level better 21 

characterizes the clustered data in our study. This model showed stability over time. To the best of 22 

our knowledge, no previous studies have examined the factor structures of the CBRS at both levels. 23 

At the within level, our results indicate the three-factor structure fit better to our data after 24 

disaggregating the between-teacher variance. In contrast to Lim et al.’s (2010b) findings, the items 25 
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expected to load on one IPS factor were best represented as two distinct factors, one factor 1 

representing basic IPS and another factor representing advanced IPS. In our study, children’s basic 2 

IPS are reflected in the behaviors of joining in play activities, playing with others, doing something to 3 

make peers feel better and offering suggestions. The advanced IPS involve behavioral inhibition and 4 

accommodating strategies such as being willing to share and take turns (Bronson, 1995). These two 5 

distinct IPS factors replicated parts of the factor structure from Matthews et al.’s study (2009), in 6 

which the same five items (basic IPS) were loaded on social play-interaction while the same three 7 

items (advanced IPS) were loaded on interpersonal skills. The discriminant validity of the two IPS 8 

factors was further observed in their different associations with other constructs. The basic IPS was 9 

weakly associated with conduct problems and emotional-behavioral regulation while the advanced 10 

IPS had a strong relationship with these constructs. For emotional problems, basic IPS had a 11 

moderate relationship while advanced IPS had a weak correlation. These patterns were consistent 12 

across the three time points, suggesting stability of the relationships. These results may indicate that 13 

advanced IPS involves self-management skills such as the ability to control one’s behaviors, respond 14 

appropriately and cooperate with others (Caldarella & Merrell, 1997). 15 

It was unexpected that IPS (both basic and advanced) factors had weak correlations with 16 

perspective taking measured by NEPSY-II Theory of Mind subtest as Lim et al. (2010a) have 17 

concluded that IPS is measuring the characteristics of perspective taking such as shared 18 

understanding and the ability to relate to others’ emotions. One possible reason for the low 19 

correlations could be due to the different contexts or settings when measuring a child’s behaviors.  20 

NEPSY-II is a direct measure of a child’s perspective taking in a controlled environment while CBRS 21 

was completed by teachers assessing a child’s behaviors in everyday, real world settings. 22 

Additionally, the scenarios presented in the Theory of Mind subtest may be novel and require that 23 

the child have the ability to verbalize their answers, while the scenarios in CBRS describe expected 24 

classroom behaviors to which the teachers can easily make reference.  25 
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The 12-item LRSS factor identified in our study directly overlapped with the findings of Lim 1 

et al.’s study (2010b). However, we were unable to replicate the 10-item classroom self-regulation 2 

factor found in Matthews et al.’s study (2009) and previous studies (Ponitz et al., 2009; Wanless et 3 

al., 2011b). Our 12-item LRSS factor comprised nine items from Matthews et al.’s classroom self-4 

regulation factor, two items from their engagement factor (i.e., “Conveys confidence about being 5 

able to succeed at a task or in an activity” and “Shows enthusiasm for activities or tasks”), and one 6 

item from their social problem solving factor (i.e., “Feels he or she can cope well with classroom 7 

situations”). Despite these differences, our LRSS factor and Mathews et al.’s classroom self-8 

regulation factor represent the same construct. In our study, the LRSS observed in the classroom 9 

was strongly associated with cognitive regulation and moderately related to reading and 10 

mathematics skills. These results are in line with previous findings (Aadland et al., 2018; Compagnoni 11 

et al., 2019; Duncan et al., 2017; Gestsdottir et al., 2014; von Suchodoletz et al., 2013; Wanless et al., 12 

2011a; Wanless et al., 2011b; Wanless et al., 2011c; Wanless et al., 2013), suggesting a robust 13 

construct that is seen across multiple populations in different cultural contexts. In addition, LRSS was 14 

notably and strongly correlated with prosocial behavior, which was not found in previous studies. 15 

The strong relationship may be related to the self-regulatory skill, which is argued to be the key in 16 

adopting positive learning strategies and supporting the child’s positive interactions in the 17 

classroom. This relationship should be further explored in the future.  18 

At the between level, the variation in item responses was better captured by a two-factor 19 

structure. This factor structure is the exact structure identified in Lim et al.’s study (2010b). 20 

Compared to the two IPS factors at the within level, one factor was sufficient in representing the 21 

construct of IPS at the between level. This indicates that no distinction between basic and advanced 22 

IPS was reflected in the average ratings between teachers. In our study, the same teacher rated 23 

students from the same class and thus the between level variation could be attributed to teacher 24 

characteristics and the shared classroom environment (Murray et al., 2019). In our exploratory 25 
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analyses, the quality of teachers’ behavior management practices predicted the 12-item factor. This 1 

suggests that variance in the 12-item between-level factor (similar to within-level LRSS) was related 2 

to the quality of behavior management, whereby better behavior management practices predicted 3 

higher levels of this factor. None of the teacher or classroom variables significantly predicted the 8-4 

item factor at the .05 level. However, teacher sensitivity (p = .052) and the enjoyment dimension of 5 

intrinsic motivation (p = .072) were marginally significant predictors of this factor, suggesting some 6 

potential relationships to the 8-item between-level factor (corresponding to within-level basic and 7 

advanced IPS). Overall, this indicates that teacher characteristics and practices, such as behavior 8 

management practices, may influence teacher responses to the CBRS in ways that are related to the 9 

constructs targeted at the individual level – i.e. a teacher’s rating of items concerning learning-10 

related social skills may be related to the teacher’s beliefs and actions around classroom behavior 11 

management. This also suggests that teacher characteristics and practices, potentially those related 12 

to teacher sensitivity or enjoyment based motivation or other similar constructs, may impact on 13 

responses to items concerning both basic and advanced interpersonal skills in a similar way.  14 

Despite that no prior study has examined the factor structure underlying the teacher-rated 15 

CBRS at the within and between levels, our study shows that the model with three factors at the 16 

within level and two factors at the between level is stable over time, with different teachers rating 17 

different clusters of students at each time point. Using multilevel factor analysis, we were able to 18 

disaggregate the within and between level variance, identifying and validating the underlying factor 19 

structure of 20-item CBRS at the individual level. Given the present findings which indicate slightly 20 

different factor structures at the within and between level, this indicates that it may be important to 21 

disaggregate this variance to accurately understand the constructs measured by the CBRS. 22 

Accordingly, after disaggregating the CBRS score variance at the within and between levels and 23 

identifying three within-level CBRS constructs, convergent validity of these three constructs could 24 
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more accurately be examined, with some evidence for discriminant validity of the two IPS constructs 1 

which were not identified in previous studies of the 20-item CBRS. 2 

Limitations 3 

Several limitations warrant attention when interpreting the results. First, the interpretation 4 

of the advanced IPS factor was based on three items and a limited range of constructs were included 5 

in validating it. Second, a large proportion of mothers in our study were highly educated (46.7% had 6 

obtained a bachelor’s degree and above) which could have impacted generalizability of our results, 7 

and this should be kept in mind when interpreting the current findings. However, given that the 8 

present study considered teacher-report of behaviors within a classroom setting, the influence of 9 

parental education is likely to be minimal. Third, it should be noted that although we found support 10 

for a new three-within, two-between factor structure, several fit indices for the respective CFA 11 

models only just met our a priori criteria for acceptable fit.  12 

In terms of consideration of the between-level structure, the interpretation of the two 13 

identified between factors was based on post-hoc exploratory analyses including a limited range of 14 

teacher and classroom variables with no a priori hypotheses. Additionally, although between-level 15 

variables were found to relate to the between-level CBRS factors, because teacher and classroom 16 

were essentially equivalent in the present study, the mechanisms behind the identified relationships 17 

remain unclear. For example, it is not clear whether teacher characteristics and practices directly 18 

influence teacher responses to the CBRS, or whether teacher characteristics and practices influence 19 

the classroom environment, which in turn influences children’s behavior. Thus, further studies with a 20 

wider range of correlates, as well as some cross-classification of teachers and classrooms, are 21 

needed to further elucidate the meaning of the construct. Potential correlates for consideration 22 

include teacher’s mental state and personality, classroom climate, classroom social behaviors or 23 

positive teacher-student relationships. Finally, the constructs identified at the between level may 24 

not be the same across the three time points even though the same two-factor model at the 25 
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between level emerged to be better fit at each time point. This is because different teachers rated 1 

the children at each time point and the contributing factors for the variation at the between level is 2 

unclear. 3 

Conclusions  4 

Despite the limitations mentioned, our study is the first to provide empirical support for the 5 

differential factor structures of CBRS at the within and between levels using multilevel analysis. 6 

Importantly, the two distinct IPS (i.e., basic and advanced) factors at the child level emerge after 7 

disaggregating the variation at the teacher or classroom level, with basic IPS moderately associated 8 

with emotional problems and advanced IPS strongly correlated with conduct problems and 9 

emotional-behavioral regulation. A practical implication is that three scores (i.e., basic IPS, advanced 10 

IPS and LRSS) instead of two scores should be calculated to adequately describe the child’s social 11 

behaviors in the classroom. At the same time, our results highlight the importance of using 12 

multilevel analysis for clustered data such as teacher ratings, which are widely used in educational 13 

research. When investigating the factor structures for clustered data, researchers should properly 14 

disaggregate variation in students’ behaviors that are due to differences between the teachers or 15 

classrooms. 16 

Our results lay the groundwork for future studies to further validate the sources of between 17 

level variability; is such variability associated differently with teacher or classroom environment? 18 

This understanding may lead to insights on the interpretation of constructs at the between levels 19 

and the factors beyond the child level that could influence a child’s social behaviors in the classroom.  20 

21 
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VALIDATION OF THE CHILD BEHAVIOR RATING SCALE 

Table 1 
Standardized Factor Loadings and Factor Correlation Estimates for the Three- and Four-Factor 
Structures at the Within Level in Two-Level EFA 

Item Item Descriptions 

Three-Factor  Four-Factor 

F1 F2 F3  F1 F2 F3 F4 

1 Spontaneously joins in .64 .02 -.25  .76 -.04 -.01 .10 

2 Comforts peers  .66 .13 .04  .16 .35 -.12 .57 

3 Willing to share  .83 -.16 .78  -.03 .85 .01 .01 

4 Plays with other children .84 -.02 -.14  .87 .10 .04 .02 

5 Cooperative  .82 .01 .68  .08 .75 .14 .04 

6 Takes turn .79 .02 .79  -.01 .82 .19 -.02 

7 Offers suggestions  .51 .33 -.24  .30 .07 .02 .61 

8 Suggestions are accepted  .60 .30 -.04  .27 .24 .07 .49 

9 Completes learning tasks in organized way .11 .83 .10  .23 .02 .80 -.01 

10 Completes tasks successfully -.02 .94 -.00  .20 -.10 .87 .04 

11 Attempts new challenging tasks .06 .75 -.30  .11 -.14 .46 .48 

12 Concentrates  -.02 .84 .26  .01 .10 .87 -.09 

13 Responds to instructions  -.04 .94 .14  .12 .00 .93 -.05 

14 Takes time  -.01 .68 .23  -.10 .12 .68 .00 

15 Feels he or she can cope well  .18 .71 -.04  .11 .04 .55 .30 

16 Finds and organizes  .07 .80 .20  -.04 .13 .75 .10 

17 Sees own errors  .00 .85 .04  .00 .01 .74 .18 

18 Returns to unfinished tasks -.01 .85 .24  -.08 .12 .84 .02 

19 Conveys confidence  .01 .82 -.37  -.03 -.17 .44 .66 

20 Shows enthusiasm  .15 .71 -.18  -.07 .03 .38 .61 

Factor correlations         

 F2 .60    .28    

 F3 -.36 .03   .36 .47   

 F4     .60 .22 .55  

Note. Factor loadings above .30 are in bold. Shorter item descriptions are displayed.  
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Table 2 
Standardized Factor Loadings and Factor Correlation Estimates for the Two- and Three-Factor 
Structure at the Between Level in Two-Level EFA 

Item Item Descriptions 

Two-Factor  Three-Factor 

F1 F2  F1 F2 F3 

1 Spontaneously joins in .77 -.14  .52 -.01 .26 

2 Comforts peers  .73 -.10  .28 -.03 .59 

3 Willing to share  .74 -.09  .96 .00 -.17 

4 Plays with other children .79 .04  .68 .21 .05 

5 Cooperative  .86 .00  .73 .16 .11 

6 Takes turn .64 .04  .66 .14 -.03 

7 Offers suggestions  .58 .06  .01 .04 .86 

8 Suggestions are accepted  .69 .00  .12 .02 .83 

9 Completes learning tasks in organized way .39 .44  .18 .55 .12 

10 Completes tasks successfully .19 .64  .01 .73 .05 

11 Attempts new challenging tasks .22 .51  .17 .61 -.08 

12 Concentrates  .00 .87  -.15 .94 .00 

13 Responds to instructions  -.02 .91  -.19 .99 .00 

14 Takes time  -.02 .74  .00 .80 -.18 

15 Feels he or she can cope well  .38 .50  .27 .63 -.02 

16 Finds and organizes  .19 .50  .01 .57 .10 

17 Sees own errors  .14 .42  -.29 .46 .45 

18 Returns to unfinished tasks .15 .57  .02 .64 .03 

19 Conveys confidence  .39 .32  .10 .42 .23 

20 Shows enthusiasm  .49 .28  .26 .40 .16 

Factor correlations         

 F2 .55    .52    

 F3     .44 .44   

Note. Factor loadings above .30 are in bold. Shorter item descriptions are displayed. 
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Table 3 

Fit Indices for Models Tested at K2 and P1 

Models 
χ2 df p RMSEA CFI TLI 

SRMR 

(within) 

SRMR 

(between) 

K2         

1) Two-factor 2134.44 236 < .001 .09 .94 .93 .08 .05 

2) Bifactor 2996.91 335 < .001 .09 .92 .90 .09 .06 

3) Three-factor      2535.07 336 < .001 .08 .93 .92 .08 .06 

P1         

1) Two-factor 2082.05 236 < .001 .09 .95 .94 .09 .05 

2) Bifactor 2772.77 335 < .001 .08 .94 .93 .10 .05 

3) Three-factor      2527.63 336 < .001 .08 .94 .93 .09 .05 

Note. RMSEA = root-mean-square error of approximation; CFI = comparative fit index; TLI = Tucker-

Lewis index; SRMR = standardized root-mean-square residual. Preferred model is in bold. 
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Table 4 
Bivariate Multilevel Spearman Correlations between Identified within-level CBRS Constructs and Prosocial and Difficult Behavior, Executive Functioning, 
Perspective Taking and Academic Achievements 

 K1 K2 P1 

Variables Basic IPS Advanced IPS LRSS Basic IPS Advanced IPS LRSS Basic IPS Advanced IPS LRSS 

Prosocial and difficult behavior         

Prosocial .59a
 .54a

  .52 .53a
  .55a

  .53 .65a
   .64a

  .53 

Conduct -.16 -.57 -.36 -.10** -.50 -.33 -.20 -.57 -.43 

Hyperactivity -.30 -.59 -.66 -.29 -.54 -.66 -.34 -.57 -.73 

Emotion -.35 -.14 -.32 -.38 -.10** -.37 -.30 -.14 -.32 

Peer -.52   -.39   -.41 -.55 -.36 -.39 -.57a
  -.49 a

  -.46 

Executive functioning         

Cognitive   -.48a
  -.46a

  -.84 -.43 a -.37 a
  -.81 -.41a

  -.44a
  -.80 

Emotional- Behavioral  -.20 -.58 -.44 -.14 -.57 -.38 -.30 -.61 -.56 

Perspective taking .22 .14 .25 .22 .09** .28 .20 .12 .28 

Academic achievement         

Mathematics  .29 .22 .50 .25 .13 .48 .19 .11 .43 

Reading .22 .16 .45 .20 .10** .46 .13 a
  .11 a

  .40 

Comprehension  .03†
a
  -.02†

a .18 .08†
a
  .11**

a
  .30 .11**

a
  .08*

a .33 

Note. IPS = Interpersonal social skills. LRSS = learning related social skills. Strong correlations (≥ .50) are in bold and moderate correlations (.30 - .49) are in 
italic.  aIndicates no statistically significant difference between the correlations of basic and advanced IPS; all other correlations are statistically significantly 
different between basic and advanced IPS.  
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All correlations are statistically significant at p < .001 except those labelled ** p < .01, * p < .05, † p > .05.   
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Figure 1.  

Schematic Diagram for the Hypothesized Factor Structures at the Within level (K2 and P1)  

  

  

a) Two-factor b) Bi-factor c) Three-factor 
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Figure 2 

Preferred Model (3-Factor at the Within Level and 2-Factor at the Between Level) at K2 
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Note. All modeled correlations and standardized loading estimates are significant (<.001) 

Figure 3 

Preferred Model (3-Factor at the Within Level and 2-Factor at the Between Level) at P1 

https://doi.apa.org/doi/10.1037/pas0001075
https://doi.apa.org/doi/10.1037/pas0001075


©American Psychological Association. https://doi.org/10.1037/pas0001075 
 

VALIDATION OF THE CHILD BEHAVIOR RATING SCALE 45 
 

©American Psychological Association, 2021. This paper is not the copy of record and may not exactly replicate the authoritative document published in the APA 
journal. The final article is available, upon publication, at: https://doi.org/10.1037/pas0001075 

  

Note. All modeled correlations and standardized loading estimates are significant (<.001) 
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