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Abstract 

The current study investigated the predictive utility among teacher-rated, observed, and directly 

assessed behavioral self-regulation skills to academic achievement in preschoolers.  Specifically, 

this study compared how a teacher report, the Child Behavior Rating Scale, an observer report, 

the Observed Child Engagement Scale, and a direct assessment, the Head-Toes-Knees-Shoulders 

task, relate to early math and literacy skills.  The sample consisted of 247 children from 31 

preschool classrooms.  Trained research assistants observed a subsample of 104 children.  

Results indicated significant, positive relationships for teacher-rated and directly assessed 

behavioral self-regulation for early math and literacy skills.  Teacher ratings were the strongest 

predictors of literacy, and the direct assessment emerged as the strongest predictor of math.  

Observed behavioral self-regulation was not significantly related to either academic domain.  

Discussion focuses on domain specificity of behavioral self-regulation assessments and the 

importance of utilizing multiple measurement tools when assessing behavioral self-regulation 

and relations to early achievement. 
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Examining the Validity of Behavioral Self-Regulation Tools in Predicting Preschoolers’ 

Academic Achievement  

A child’s success in school depends on a constellation of factors including early 

academic skills, socio-emotional skills, and self-regulation (Blair, 2002).  In an attempt to 

improve academic achievement of young children in the U.S., early math and literacy skills have 

been targets of curriculum development in early education programs.  Recent research, however, 

argues that although these early academic skills are important for school success, aspects of self-

regulation, specifically behavioral self-regulation, provide a strong foundation for school 

achievement in conjunction with early academic skills and other environmental factors 

(McClelland et al., 2007).  Behavioral self-regulation consists of three aspects of executive 

function: working memory, attentional or cognitive flexibility, and inhibitory control.  In 

practice, children’s ability to regulate their behavior in classroom contexts includes maintaining 

and switching attention, remembering and following instructions, engaging in and completing 

classroom tasks, complying with classroom rules, and resisting inappropriate responses or 

activities (McClelland, Cameron Ponitz, Messersmith, & Tominey, 2010).  Although 

considerable research supports the short- and long-term relations between behavioral self-

regulation and academic outcomes (Andersson & Bergman, 2011; Blair & Razza, 2007; 

McClelland, Acock, Piccinin, Rhea, & Stallings, 2013; McClelland et al., 2007; Moffitt et al., 

2011; Wanless, McClelland, Acock, Chen, & Chen, 2011), measurement concerns remain, and 

there is a lack of consensus on which assessments are the most practical and effective in 

predicting early academics (Blair, Zelazo, & Greenberg, 2005; Carlson, 2005).  Traditional 

methods for measuring behavioral self-regulation in classroom contexts include teacher ratings, 

which have been very useful (McClelland, Acock, & Morrison, 2006), but may also be 
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susceptible to rater bias (Waterman, McDermott, Fantuzzo, & Gadsden, 2012).  Recent 

advancements in the measurement of behavioral self-regulation include observational tools and 

direct assessments, but there has been limited research comparing the predictability of these 

contemporary measures to teacher reports.  As evidence of the value of behavioral self-regulation 

for academic success accumulates, it is increasingly important that parents, teachers, and 

researchers employ the most effective measurements when assessing and identifying children at 

risk for poor behavioral self-regulation.  The current study extends current literature by 

comparing the predictive utility of three global measures of behavioral self-regulation in 

preschool: a teacher report called the Child Behavior Rating Scale (CBRS; Bronson, Tivnan, & 

Seppanen, 1995), an extramural observer report, which is a modified version of the Observed 

Child Engagement Scale (OCES; Rimm-Kaufman, 2005), and a direct assessment, the Head-

Toes-Knees-Shoulders task (HTKS; McClelland et al., 2007).   

Importance of Behavioral Self-regulation for Academic Success 

 A large body of work suggests that behavioral self-regulation is important for school 

success in early childhood and beyond (Andersson & Bergman, 2011; Blair & Razza, 2007; 

Cameron Ponitz, McClelland, Matthews, & Morrison, 2009; Howse, Calkins, Anastopoulos, 

Keane, & Shelton, 2003; McClelland et al., 2007; Moffitt et al., 2011).  Indeed, the development 

of strong working memory, attention, and inhibitory control skills is related to higher math and 

literacy outcomes during preschool (Blair & Razza, 2007; McClelland et al., 2007) and 

kindergarten (Cameron Ponitz, McClelland, et al., 2009; Howse et al., 2003).  Moreover, 

research supports the notion that these skills lay the foundation for successful academic 

trajectories (McClelland et al., 2006; McClelland et al., 2013).  For example, in a recent study, 

children’s attention at age 4 was related to college completion by age 25, controlling for math 
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and literacy skills and other demographic variables (McClelland et al., 2013).  Behavioral self-

regulation has also emerged as a personal asset for achievement (McClelland & Wanless, 2012) 

and a compensatory factor for children experiencing demographic risk, such as homelessness and 

poverty (Obradovic, 2010; Sektnan, McClelland, Acock, & Morrison, 2010).  Taken together, as 

research continues to demonstrate the importance of behavioral self-regulation for achievement 

trajectories, it is critical to evaluate the predictive validity of various tools measuring these skills.  

Teacher Report Measures of Behavioral Self-Regulation  

 Teacher ratings have been commonly used to assess children’s behavioral self-regulation 

in classroom contexts, and a number of benefits are associated with these measures.  For 

example, teacher ratings can be completed quickly and have shown moderate to strong levels of 

internal reliability (Bronson et al., 1995; Konold, Jamison, Stanton-Chapman, & Rimm-

Kaufman, 2010; Sektnan et al., 2010).  In addition, teachers typically have ample opportunities 

to observe children in various classroom contexts and activities where behavioral self-regulation 

is often required (e.g., during frustrating or demanding tasks) and, therefore, are able to provide 

information about these achievement-relevant behaviors (Sattler, 1988).  Finally, teacher ratings 

demonstrate stability over time such that children’s relative ranking on teacher reports at one 

time point is related to their relative ranking at a later time point (McClelland & Morrison, 

2003).  In other words, teacher-rated behavioral self-regulation at one time point predicted 

behavioral self-regulation at a subsequent time point. 

A number of teacher-rated measures assess aspects of behavioral self-regulation in the 

classroom environment and have demonstrated predictive validity with academic outcomes in 

preschool and elementary school (Adler & Lange, 1997; Bronson et al., 1995; Clark et al., 2010; 

Cooper & Farran, 1991; Gioia, Isquith, Guy, & Kenworthy, 2000; Gresham & Elliot, 1990; 
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Howse et. al, 2003; Matthews, Cameron Ponitz, & Morrison, 2009; McClelland, Morrison, & 

Holmes, 2000; McClelland et al., 2006; Sektnan et al., 2010; Wanless, McClelland, Acock, 

Chen, et al., 2011).  Many of the commonly used teacher-rated assessments conceptualize 

behavioral self-regulation within a more broadly defined learning-related skills framework 

(Adler & Lange, 1997; Cooper & Farran, 1991; Gresham & Elliot, 1990).  For example, the 

work-related skills subscale of the Cooper-Farran Behavioral Rating Scales (CFBRS; Cooper & 

Farran, 1991) includes both indicators of behavioral self-regulation and aspects of social 

competence.  Also, the Instrumental Competence Scale for Children (COMPSCALE; Adler & 

Lange, 1997), a teacher rating that includes both children’s behavioral self-regulation and 

motivation in the classroom.  Although both the CFBRS and COMPSCALE have been useful in 

predicting children’s achievement (Howes et al., 2003; McClelland et al., 2000; McClelland et 

al., 2006), these teacher-rated assessments are more broadly focused on behavioral self-

regulation as one part of a larger learning-related skills concept and do not explicitly focus on the 

predictive utility of working memory, attention, and inhibitory control. 

There are few teacher-rated measures that are more narrowly focused on behavioral self-

regulation as conceptualized in this study.  One example is the Behavior Rating Inventory of 

Executive Function (BRIEF; Gioia et al., 2000).  The BRIEF is a 63-item standardized checklist 

that assesses an array of distinct sub-domains of executive function skills, including working 

memory, attention, and inhibitory control.  Although the BRIEF has been validated for early 

elementary-age children, the majority of the work has examined clinical samples, such as 

children with ADHD and developmental disorders (Gioia, Isquith, Kenworthy, Barton, 2002; 

Mahone et al., 2002).  Fewer studies have examined the validity of this scale in normative 
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populations (e.g., Clark, Pritchard, & Woodward, 2010).  Additionally, the BRIEF is relatively 

long (63-items), which may make it less practical to employ in a school setting.   

Thus, considering both conceptual and practical issues, the current study utilized the 

CBRS (Bronson et al., 1995), a short 10-item teacher report that explicitly mesaures the 

behavioral aspects of self-regulation important for success in classroom contexts.  The CBRS has 

been validated and used to measure behavioral self-regulation in several previous studies, and 

has shown predictive utility for achievement outcomes in culturally and economically diverse 

samples (Matthews et al., 2009; Suchodoletz et al., 2013; Wanless, McClelland, Acock, Chen, et 

al., 2011).   

Although employing teacher ratings of behavioral self-regulation like the CBRS carries 

many benefits, these ratings could also be susceptible to rater bias.  In particular, teacher ratings 

could be influenced by the amount of contact the teacher has with children’s parents (Serpell & 

Mashburn, 2012), the order in which they complete ratings (Brandon, Kehle, Jenson, & Clark, 

1990), and/or the gender of the child (i.e., teachers tend to rate boys lower than girls on 

behavioral measures; Beaman, Wheldall, & Kemp, 2006).  Moreover, evidence suggests 

potential bias in teacher ratings of behavior when teacher and child ethnicities are different (e.g., 

White teachers rate Black children’s behavior more negatively than white children; Downey & 

Pribesh, 2004), although these findings are mixed (de Ramirez & Shapiro, 2005; Hosterman, 

DuPaul, & Jitendra, 2008).  Teachers rely on reference groups when rating children’s behavior as 

a way to gauge what is developmentally appropriate.  Differences in teachers’ classroom 

experiences and education may create highly variable reference groups, which could result in 

additional biases in teacher ratings (Phillips & Lonigan, 2010).  Finally, when comparing 

teacher-administered academic assessments to outside/independent raters, teachers have been 



BEHAVIORAL SELF-REGULATION AND ACHIEVEMENT  8 

found to vary significantly more in their appraisals (i.e., 28-31% of children’s score variation 

was attributed to teachers, not children), indicating that extramural assessors may provide more 

accurate depictions of children’s individual differences in behavior (Waterman et al., 2012). 

Although subjectivity is always a potential downfall when utilizing any adult report 

measure, some research has found that trained classroom observers may provide less subjective 

reports than teachers on children’s behavior due to specialized training, exposure to various 

reference groups from which to compare children, and a lack of emotional investment with study 

samples (Phillips & Lonigan, 2010; Whitebread et al., 2009).   

Observational Measures of Behavioral Self-Regulation 

Global classroom observational assessments of children’s behavior are gaining popularity 

in the field and are often used in conjunction with individualized teacher reports and direct 

assessments.  To date, few observational measures have been developed to assess behavioral 

self-regulation although broader observational tools are available that capture some of the self-

regulation domains.  For example, the Individualized Classroom Assessment Scoring System 

(inCLASS; Downer, Booren, Lima, Luckner, & Pianta, 2010) is an observational assessment that 

measures children’s classroom competence across three domains: teacher interactions, peer 

interactions, and task orientation.  Although the inCLASS is a promising global assessment of 

children’s behavior in classroom contexts, it was not specifically designed to measure children’s 

behavioral self-regulation. 

Another observational measure that taps aspects of children’s behavioral self-regulation 

is the Academic Engaged Time (AET; Walker & Severson, 1990) coding system.  This measure 

compares the amount of time that children are engaged appropriately with academic tasks with 

the overall observational time.  Behaviors that constitute academic engaged time include 
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listening and paying attention to the teacher, asking for assistance, and following directions.  

Although this measure captures many of the aspects of behavioral self-regulation in the 

classroom, it was developed to identify clinical behavioral problems as part of the Systematic 

Screening for Behavior Disorders (SSBD; Walker & Severson, 1990), not to assess typical 

classroom behavioral self-regulation.  Moreover, this measure has primarily been used with 

children in kindergarten and above (Walker, Golly, McClane, & Kimmich, 2005; Walker et al., 

2009), and the behaviors recorded during AET observations may not be appropriate in younger, 

preschool-aged samples. 

To our knowledge, only one published study has utilized an observational tool 

specifically designed to measure self-regulation in classroom settings.  Whitebread and 

colleagues (2009) developed the Cambridgeshire Independent Learning in the Foundation Stage 

(C.Ind.Le) Coding Scheme, an observational framework used to assess self-regulation and 

metacognition for children ages 3-5 years.  Although this measure proved useful in measuring 

self-regulation and metacognitive skills, it relied on observers coding lengthy video recordings of 

children’s behavior during classroom activities, which can be an arduous process.  Moreover, 

this measure was designed to assess children’s self-regulation more broadly by including 

affective and emotional components (i.e., emotional/motivational monitoring and control) in 

addition to the more cognitive components.  Finally, the cognitive components that are coded 

using the C.Ind.Le Coding Scheme (e.g., monitoring, planning, evaluation) do not explicitly map 

onto the components of behavioral self-regulation (working memory, attentional flexibility, and 

inhibitory control) of interest in the present study.  

To determine the predictive utility of extramural observer ratings in the current study, we 

were interested in utilizing a practical, observational tool that focused on the same components 
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of behavioral self-regulation (working memory, attentional flexibility, and inhibitory control) as 

the CBRS and HTKS.  Thus, we employed the OCES (Rimm-Kauffman, 2005), a relatively short 

(8-minute), live-coded, observer rating measuring behavioral self-regulation in classroom 

contexts. 

OCES Measure and Previous Studies 

The OCES was adapted from the National Institute of Child Health and Human 

Development Early Child Care Research Network (2005) Classroom Observation Scale.  The 

OCES has been used to evaluate children’s engagement in learning during classroom activities 

(Brock, Rimm-Kaufman, Nathanson, & Grimm, 2009; Cameron Ponitz, Rimm-Kaufman, 

Grimm, & Curby, 2009; Rimm-Kaufman, Curby, Grimm, Nathanson, & Brock, 2009), and has 

shown utility in predicting reading proficiency in young children (Cameron Ponitz, Rimm-

Kaufman, et al., 2009).  This observational rating scale consists of eight categories that capture 

aspects of children’s global classroom engagement.  In the current study, we used four of the 

categories in the OCES (self-reliance, engagement, attention, and compliance) to measure 

behavioral self-regulation, which reflects the work of researchers who have defined behavioral 

self-regulation as the ability to inhibit inappropriate actions, attend to stimuli, and follow 

directions (Baumeister & Vohs, 2004; McClelland et al., 2007).   

In classroom contexts, a child with strong observed behavioral self-regulation is likely to: 

(a) show active engagement and focus during learning tasks (Shonkoff & Phillips, 2000); (b) 

maintain and switch attention during classroom activities, while ignoring distractions (Rothbart 

& Posner, 2005; Rueda, Posner, & Rothbart, 2004); (c) demonstrate self-reliance by working 

well on his or her own in both structured and unstructured classroom settings (Schunk & 

Zimmerman, 1997); and (d) readily show compliance with teacher requests (Ramini, Brownell, 
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& Campbell, 2010).  A previous study demonstrated that behavioral self-regulation, as measured 

by direct assessments similar to the HTKS, at the beginning of the kindergarten year was 

significantly related to levels of observed classroom engagement as measured by the OCES later 

in the year (Brock et al., 2009), suggesting that the OCES may tap the same behavioral self-

regulation components as the teacher-rated CBRS and directly-assessed HTKS.  Little work, 

however, exists that has explicitly compared the utility of observer report to teacher ratings or 

direct assessments.  Similar to teacher ratings, observer reports may still be susceptible to rater 

bias, so there is a need to evaluate whether teacher-rated, observed, and direct assessments vary 

in their predictive relations to academic outcomes to determine the most effective tools for 

assessing behavioral self-regulation in preschool children. 

Direct Assessments of Behavioral Self-Regulation 

 The development of direct assessments has increased dramatically in the last decade 

given the noted importance of behavioral self-regulation for young children’s academic success 

(Andersson & Bergman, 2011; Blair & Razza, 2007; McClelland et al., 2007).  Although direct 

assessments have been viewed as improvements in the measurement of behavioral self-

regulation, many were designed for clinical or laboratory populations and require substantive 

materials and time to administer (McClelland & Cameron Ponitz, 2012).  Moreover, several 

tasks measure only one aspect of behavioral self-regulation such as inhibitory control, which 

may not be useful when trying to assess an integrative construct that includes attentional 

flexibility and working memory in addition to inhibitory control (McClelland & Cameron 

Ponitz, 2012).  To address these limitations, the HTKS (Cameron Ponitz et al., 2008; Cameron 

Ponitz, McClelland, et al., 2009; McClelland et al., 2007) task was developed to assess the 

integration of self-regulation domains most relevant to classroom success.  This task has 
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demonstrated strong psychometric properties, including predictive validity for achievement 

outcomes (Matthews et al., 2009; McClelland et al., 2007), and some evidence suggests the 

HTKS may be a stronger predictor of early academics than teacher report on the CBRS 

(Matthews et al., 2009; Wanless, McClelland, Acock, Chen, et al., 2011).  However, additional 

research that explicitly focuses on comparing measures is needed to validate this finding. 

The Present Study 

In the present study, we examined the relative efficacy of two adult reports (teacher and 

observer ratings) and a direct assessment of behavioral self-regulation in predicting achievement 

outcomes in preschool.  We expected that all three assessments would be significantly related to 

academic outcomes.  In addition, given previous reports indicating that the HTKS is more 

strongly related to achievement compared to teacher reports (Matthews et al., 2009; Wanless, 

McClelland, Acock, Chen, et al., 2011), we hypothesized that the HTKS would explain the most 

unique variance in math and literacy scores.  Finally, we expected that observer ratings of 

behavioral self-regulation would better predict achievement compared to teacher ratings due to 

the relative neutrality of extramural observations, which tend to involve less emotional 

investment, a larger comparison group, and more intensive training procedures compared to 

teacher reports (Phillips & Lonigan, 2010).  

In all statistical analyses, we included important covariates related to academic outcomes: 

child age, gender, and parent education level (as a proxy for socioeconomic status; Davis-Kean, 

2005; Halpern, 2000; Sirin, 2005).  We used parent education level based on research showing 

strong predictive relations to children’s language and academic outcomes (e.g., Magnuson, 

Sexton, Davis-Kean, & Huston, 2009; McClelland et al., 2007). 

Method 
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Participants 

Participants were recruited from 16 local preschools participating in a larger, longitudinal 

study focused on children’s behavioral self-regulation.  Participants included 247 children (118 

female) enrolled in 31 classrooms.  Fifty-one percent of children were enrolled in Head Start 

classrooms.  Children ranged in age from 42- to 70-months-old and attended NAEYC accredited 

preschools located in a small city in the Pacific Northwest.  Children were 60% White; 20% 

Latino; 1% African American; 4% Asian; and 15% other ethnic groups; 14% of children were 

Spanish-speaking.  Parent education level was approximately two years of college.  Written 

consent was obtained from 42 teachers (including head and assistant teachers) and parents prior 

to participation, and all participants received a $20 gift card.   

A subsample (n = 104) of children was observed by trained research assistants.  T-tests 

and logistic regressions revealed that children in the observed subsample were not statistically 

different from the full sample based on demographic information or child measures such as early 

math and literacy scores or behavioral self-regulation.  

Procedure 

 Data collection took place in the spring of the academic year.  Parents completed 

demographic questionnaires, teachers completed the CBRS to assess children’s behavioral self-

regulation in classroom contexts, and trained research assistants conducted single, 8-minute 

observations of individual children in their classrooms during free play activities.  The HTKS 

and academic assessments were administered in a quiet area of the classroom.  A fluent, Spanish-

speaking research assistant assessed children identified as Spanish-speaking by their teachers. 

Measures 



BEHAVIORAL SELF-REGULATION AND ACHIEVEMENT  14 

 Parent demographic questionnaire. Parents completed a demographic questionnaire in 

English or Spanish, which provided information including child’s age, gender, ethnicity, native 

language, and the level of parent education. 

 Teacher reports of behavioral self-regulation. Teachers completed the CBRS for 

individual children in their classes, which measures behavioral self-regulation in the classroom 

(Cameron Ponitz, McClelland, et al., 2009; Matthews et al., 2009: McClelland et al., 2007).  In 

previous studies, factor analyses revealed a behavioral self-regulation factor consisting of 10 

items on the CBRS, tapping the integration of working memory, attentional flexibility, and 

inhibitory control (Cameron Ponitz, McClelland, et al., 2009; Wanless, McClelland, Acock, 

Chen, et al., 2011).  In the current study, teachers rated these 10 items on a 5-point Likert scale, 

with 1 indicating children never displayed certain behaviors and 5 indicating that children always 

displayed certain behaviors.  Items included statements such as “Observes rules and follows 

directions without requiring repeated reminders” and “Completes tasks successfully.”  Item 

scores were totaled to create a sum score for each child.  Consistent with past research (α >.94; 

Bronson, et al., 1995; Cameron Ponitz, McClelland, et al., 2009; Wanless, McClelland, Acock, 

Chen, et al., 2011), this measure demonstrated high internal reliability in the current sample (α 

>.96).  In addition, the CBRS has demonstrated concurrent and longitudinal validity in predicting 

academic outcomes in past work (Lim, Rodger, & Brown, 2010; Matthews et al., 2009; 

Suchodoletz et al., 2013; Wanless, McClelland, Acock, Chen, et al., 2011). 

Observations of behavioral self-regulation. During an 8-minute observation in the 

classroom during free play, trained research assistants rated children using the OCES (Rimm-

Kaufmann, 2005).  The full scale consists of eight observable categories.  A rubric was used 

during classroom observations that contained child behavioral codes within each category to 
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guide observers’ ratings.  Exploratory factor analyses were conducted on the eight observable 

OCES categories, and three factors were identified.  One of the factors was pertinent to the 

present study.  This factor consisted of four OCES categories (engagement, self-reliance, 

attention, and compliance).  The child behavioral codes within these four categories reflected the 

attention and inhibitory control aspects of behavioral self-regulation.  For example, child 

behavioral codes tapping attention were “Resists intrusion to attention” and “Shows little or no 

distractibility” and tapping inhibitory control was “Manages self, materials, and tasks in less 

structured settings and challenging environments.”  The two factors that were not utilized in the 

current analyses were defined as: problem behavior (consisting of negative affect and disruptive 

behaviors) and positive classroom behavior (consisting of positive affect and cooperation with 

peers).  These factors did not tap the aspects of behavioral self-regulation of interest in the 

current study, and thus, were not used in analyses. 

Past research has identified a factor from the OCES representing global child 

engagement, a construct similar to behavioral self-regulation, consisting of five categories of the 

full OCES scale (i.e., engagement, self-reliance, attention, compliance, and disruptive behavior; 

Brock et al., 2009; Cameron Ponitz, Rimm-Kaufman, et al., 2009; Rimm-Kaufman et al., 2009).  

We excluded the disruptive behavior category for statistical and conceptual reasons.  First, the 

disruptive behavior category did not load strongly onto the behavioral self-regulation factor, it 

loaded onto a second factor.  Moreover, it was only significantly correlated with two of the four 

categories (self-reliance and compliance) that loaded onto the behavioral self-regulation factor.  

In addition, the child behavioral codes associated with the disruptive behavior category were not 

conceptually related to the components of behavioral self-regulation of interest in the present 

study.  For example, the codes “Earns two or more reprimands” or “Behaviors annoy other 
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children” do not reflect the integration of working memory, attentional flexibility, or inhibitory 

control.   

For each of the four OCES categories used, a score ranging from 1 to 7 was recorded 

following each observation.  A rating of 1 indicated low levels of the behavior and a 7 indicated 

high levels of the behavior.  OCES scores on the four categories were averaged to create a 

composite behavioral self-regulation score for each child.  These four items were all moderate to 

highly correlated with each other (rs > .41, ps < .001) and showed strong internal reliability (α 

>.87).  Prior to data collection, OCES raters were trained on video segments and live 

observations of children until inter-rater reliability of >.80 was reached for each category.  Coder 

drift was tested bi-weekly and high rater agreement was maintained throughout the data 

collection period (ICC = .92). 

Direct measure of behavioral self-regulation. The HTKS task is a behavioral 

assessment that taps the integration of the three executive function components of behavioral 

self-regulation: attentional flexibility, working memory, and inhibitory control (Cameron Ponitz, 

McClelland, et al., 2009; McClelland et al., 2007).  The HTKS consists of three test phases.  

During the first phase, children are asked to respond naturally to two commands (e.g.,  “Touch 

your head” and “Touch your toes”).  Then children are asked to do the opposite of the original 

instruction.  In subsequent parts of the task, additional rules are added to increase cognitive 

complexity.  The HTKS consists of 30 items, with a range in scores of 0 to 60.  Children were 

given a score of 0 for an incorrect response; 1 for a self-corrected response; and 2 for a correct 

response.  Previous research indicates high inter-rater reliability (κ > .90) and validity of this 

measure in assessing children’s behavioral self-regulation with culturally diverse samples 

(McClelland et al., 2007; Suchodoletz et al., 2013; Wanless, McClelland, Acock, Chen, et al., 
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2011; Wanless, McClelland, Tominey, & Acock, 2011).  In addition, this measure has been 

positively and significantly correlated with the CBRS (rs > .28, ps < .01; Cameron Ponitz, 

McClelland, et al., 2009; McClelland et al., 2007). 

Academic outcomes. Academic achievement was assessed using two subtests of either 

the Woodcock-Johnson III (WJ-III) or the Batería III Woodcock-Munoz: Letter-Word 

Identification and Applied Problems.  Previous research has demonstrated high reliability and 

validity (α > .80) for both of the subtests (Schrank et al., 2005; Woodcock & Mather, 2000).  W-

scores were used in the analyses, which are standardized scores based on the average 

performance of a typical child at a given age (based on normative data; Jaffe, 2009).  

Early math skills. The Applied Problems subtest of the WJ-III or the Batería III 

Woodcock-Muñoz was employed to measure early mathematical problem-solving skills, 

including counting, reading numbers, and basic addition and subtraction. 

 Emergent literacy skills. The Letter-Word Identification subtest of the WJ-III or the 

Batería III Woodcock-Muñoz was employed to measure emergent literacy skills, including 

naming letters and reading words out loud.  

Results 

The primary goal of the present study was to determine the relative efficacy of two adult 

reports and a direct assessment of behavioral self-regulation in classroom contexts as they relate 

to children’s achievement in preschool. 

Analytic Strategy 

 Data analyses were conducted using Stata 12.0 (StataCorp., 2011).  Due to the nested 

structure of the data (children nested in classrooms), multilevel modeling was utilized to answer 

all research questions.  Unconditional models were first estimated, which provided ICCs for WJ: 
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Applied Problems (ICC = .20) and for WJ: Letter-Word Identification (ICC = .10).  The effect of 

behavioral self-regulation assessments on math and literacy outcomes in preschool was modeled 

as: 

Yij = β0j + β1ij (child age) + β2ij (parent education)+ β3ij (gender) + β4ij (CBRS) + β5ij (OCES) + 

β6ij (HTKS) + rij 

Yij represents the average academic outcome in preschool for child i in classroom j, accounting 

for child age, parent education, gender, and error all at the child level.  Standardized effect sizes 

were calculated using the following equation: 

βy.x =  (by.x × sx)/ sy 

Missing data. A subsample of 104 children in the study was observed in the classroom, 

meaning that OCES data were missing for 60% of children.  In addition, data were missing on 

CBRS (4% missing), WJ: Applied Problems (10% missing), and WJ: Letter-Word (7% missing).  

To handle missing data, multiple imputation was employed for hypothesis testing using Stata 

Version 12.0 (StataCorp., 2011) to reduce potential bias that could result from using listwise 

deletion (Acock, 2012).  All data were assumed to be missing at random (MAR), which requires 

that all variables associated with missingness are included in models and that all other patterns of 

missingness are random (Schafer & Graham, 2002).  There is no definitive test of the MAR 

assumption, however, tests were conducted to determine whether auxiliary variables not included 

in original models were related to missingness.  Logistic regressions were run using dummy 

variables that were created for all variables with > 5% missingness (0 = present; 1 = missing).  

Variables already in the model and demographic variables theoretically related to missingness 

were included as predictors in the logistic regressions.  None of the auxiliary variables included 
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in the models predicted missingness, suggesting that it is reasonable to assume that missing data 

were missing at random.   

Due to the large percentage of missing data on the OCES measure, all analyses were also 

run including only children who were observed (n = 104).  Similar patterns of results that 

emerged using the full sample were found in analyses with only the subsample.  Thus, analyses 

utilizing the full sample and imputed data are reported. 

Descriptive statistics. Descriptive statistics can be found in Table 1, and correlations for 

all predictor, outcome and control variables can be found in Table 2.  The CBRS and OCES were 

significantly related to each other (r = .27, p = .006), and the CBRS and HTKS were 

significantly correlated (r = .35, p < .001), but the HTKS was not significantly related to the 

OCES.  The CBRS and HTKS were correlated with early math (r = .40 and r = .64, respectively) 

and literacy (r = .41 and r = .43, respectively).  The OCES was significantly related to math (r = 

.21, p = .036).  Parent education and child age were positively and significantly related to math (r 

= .48 and r = .26, respectively) and early literacy (r = .42 and r = .17, respectively).  Gender was 

not significantly correlated with any variables with the exception of the CBRS (r = -.24, p < 

.001) where teachers rated boys lower than girls on classroom behavioral self-regulation in 

preschool. 

How Do Teacher-Rated, Observed, and Direct Assessments of Behavioral Self-Regulation 

in Preschool Vary in Their Ability to Predict Academic Outcomes? Results indicated 

significant and positive relations between behavioral self-regulation, as measured by the CBRS 

and the HTKS, and early math (WJ-III: Applied Problems) and literacy (WJ-III: Letter-Word 

Identification; see Table 3).  Children who were rated higher on the CBRS, scored significantly 

higher on early math (β = .21, p  < .001) and early literacy (β = .32, p  < .001).  Similarly, 
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children with higher scores on the HTKS had significantly higher scores on early math (β = .43, 

p  < .001) and early literacy (β = .18, p  = .004).  Hypotheses were partially supported in that the 

HTKS accounted for more unique variance than either adult report on math.  However, the 

CBRS accounted for more unique variance than the OCES and the HTKS on literacy.  Contrary 

to hypotheses, observer ratings (OCES) were not significantly associated with math or literacy. 

Of the covariates, parent education was significantly related to math (β = .20, p  = .001) 

and literacy (β = .28, p  < .001) and age was significantly related to early math (β = .12, p  = 

.014).   

Discussion   

 In the present study, we explored how three assessments of behavioral self-regulation 

(teacher-rated, observed, and directly assessed) compared in their predictability of math and 

literacy in preschool.  Results indicated that teacher ratings and the direct assessment were 

significantly related to early math and emergent literacy, but observer reports were not 

significantly associated to either academic domain.  Domain specific patterns emerged in our 

comparisons of the predictive utility of assessments, such that teacher ratings were the strongest 

predictors of literacy, and the direct assessment was the strongest predictor of math.  This study 

contributes to current literature by exploring the efficacy of three different assessments of 

behavioral self-regulation in preschool classroom contexts as they relate to achievement.  

Efficacy of Teacher-Rated, Observed, and Directly Assessed Behavioral Self-Regulation in 

Predicting Early Achievement 

Consistent with previous literature, we found that teacher reports on the CBRS were 

significantly and positively associated with math and literacy achievement (Matthews et al., 

2009; Suchodoletz et al., 2013; Wanless, McClelland, Acock, Chen, et al., 2011).  Also in line 
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with other work, children who scored higher on the HTKS were more likely to perform better on 

tests of early math and early literacy (Cameron Ponitz, McClelland, et al., 2009; Matthews et al., 

2009; McClelland et al., 2007; Wanless, McClelland, Acock, Chen, et al., 2011).  As expected, 

the HTKS emerged as a stronger predictor of math relative to the CBRS.  Previous research has 

demonstated that the HTKS is a robust predictor of math (Cameron Ponitz, McClelland, et al., 

2009; McClelland et al., 2007; Wanless, McClelland, Acock, Chen, et al., 2011), and in a recent 

study, Matthews et al. (2009) found that links between behavioral self-regulation and math were 

stronger for the HTKS than for the teacher-rated CBRS.  The HTKS task may be a better 

predictor of math than the CBRS because of the cognitive demands it places on children 

(Cameron Ponitz, McClelland, et al., 2009; Matthews et al., 2009).  For example, the three 

components of behavioral self-regulation (working memory, attentional flexibilty, and inhibtory 

control) that the HTKS tap are also required to do well on early math assessments, such as the 

WJ Applied Problems subtest.  As items in this subtest increase in difficulty, children are 

required to draw upon behavioral self-regulation: children must pay attention to the assessor’s 

instructions, remember mathematical rules, and inhibit the inclination to quickly respond with 

incorrect solutions.  Therefore, the cogntive skills that are required to do well on direct 

assessments of behavioral self-regulation, such as the HTKS, also lay the foundation for success 

in math achievement (Bull, Espy, & Wiebe, 2008; Clark et al., 2010; Espy et al., 2004; 

Willoughby, Blair, Wirth, & Greenberg, 2012). 

Athough the HTKS emerged as a stronger predictor of math (and was related to 

children’s literacy), the CBRS was the strongest predictor of literacy.  It was unexpected that the 

HTKS was not the most predictive of literacy given other work demonstrating robust links 

between the HTKS and emergent literacy (Matthews et al., 2009; McClelland et al., 2007; 
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Wanless, McClelland, Acock, Chen, et al., 2011).  The current results were consistent with 

findings from two recent studies, however, where the CBRS outperformed the HTKS in 

predicting early literacy (Duncan & McClelland, 2013; Suchodoletz et al., 2013).  These results, 

along with those in the current study, could reflect the tendency for preschool classrooms to be 

rich in literacy activities, with teachers spending more time explicitly engaged in langauge and 

literacy instruction than in math instruction (Layzer, Goodsen, & Moss, 1993).  This time spent 

in literacy instruction could allow teachers to better evaluate the regulatory behaviors important 

for literacy development than a direct assessment that was administered on just one occasion.  

Furthermore, in the current study, data collection took place in the spring of the academic year, 

which gave teachers the advantage of observing children’s behaviors over a variety of contexts 

and activities over the school year, which may be particularly important when measuring 

behavioral self-regulation as it relates to literacy outcomes. 

The current findings suggest that the utility of measures of behavioral self-regulation may 

be domain specific.  In other words, certain measures may be particularly useful for predicting 

math, and other measures may be better for predicting literacy.  Domain specificity has emerged 

in previous studies exploring the predictive relations between measures of behavioral self-

regulation and academic outcomes (Cameron Ponitz, McClelland, et al., 2009; Suchodoletz et al., 

2013).  For example, Cameron Ponitz and colleagues (2009) found that behavioral self-

regulation, as measured by the HTKS, predicted gains in math over the kindergarten year, but not 

gains in literacy.  Moreover, when comparing the utility of the HTKS and CBRS in a sample that 

included German and Icelandic chidlren, Suchodoletz et al. (2013) found that the HTKS was a 

more robust predictor of math, and the CBRS was a stronger predictor of different aspects of 

literacy for the Icelandic children.   
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This domain specificity could be, in part, explained by contextual variations in 

assessments.  For example, although the CBRS and the HTKS may measure the same conceptual 

construct (Cameron Ponitz et al., 2008; McClelland et al., 2007), the HTKS is individualy 

administered and provides a snapshot of children’s behavioral self-regulation during one 

cognitively demanding task.  During this task, the integration of working memory, attentional 

flexibilty, and inhibitory control are scored as children play a challenging game.  Children likely 

call upon these same skills during a challenging math activity.  For example, during a color and 

size sorting and ordering activity, children must first remember the instructions to sort by color 

and then order by size.  They must also sustain attention and simultaneously consider two 

different properties of an object (color and size).  Finally, they must resist the tendency to attend 

to other properties of the object or give up on the task.  In contrast to the HTKS, the teacher-

rated CBRS provides a perception of classroom behavior across a variety of activities and 

contexts over the course of an academic year, which may allow teachers opportunities to observe 

the skills that are important for literacy development.  For example, while observing children 

engaged in literacy activities, teachers may be able to report on the automaticity of letter 

recognition (utilizing working memory skills) that may not be so easily measured by a direct 

assessment of behavioral self-regulation.  Because contextual differences may play a role in the 

utility of measures in predicting academic domains, utilizing direct assessment in conjunction 

with teacher ratings may be the most effective for measuring children’s behavioral self-

regulation comprehensively as it relates to achievement. 

Contextal variation in measurement may have also played a role in the null results found 

with the relations between observer reports on the OCES and achievement.  Recent work 

indicates that context is particularly important when measuring behavioral self-regulation in 
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classroom settings, in that the extent to which a child regulates his or her behavior depends on 

various classroom situational demands (Bulotsky-Shearer, Fantuzzo, & McDermott, 2008; 

McClelland & Cameron Ponitz, 2012).  In the current study, extramural classroom observations 

took place during free choice activities.  Although complex behaviors and interactions that 

require behavioral self-regulation do occur during free choice activities (Kontos, Burchinal, 

Howes, Wisseh, & Galinsky, 2002), task demands typically increase during more structured 

activities (e.g., individual seat work; Rimm-Kaufman, La Paro, Downer, & Pianta, 2005).  Thus, 

the ability to observe children’s regulatory behaviors may be more difficult during free choice 

time, which in turn, could limit the predictive utility of observer reports to achievement. 

Furthermore, observations took place over the course of one relatively short period of 

time, which may not have been enough time to adequately observe behavioral self-regulation.  

For example, it is possible that children were engaged in one activity that required low levels of 

behavioral self-regulation (e.g., coloring) for the entire 8-minute observation, making it difficult 

for observers to assess global, classroom behavioral self-regulation.  Although the HTKS is also 

a snap-shot of behavioral self-regulation administered during one short period of time, the task is 

designed to directly measure children’s ability to remember instructions, pay attention, and 

inhibit dominant responses (e.g., respond in the opposite manner) during a challenging game.  

Placing these cognitive demands on children during the HTKS task allows assessors to observe 

and record behavioral self-regulation in action, whereas an extramural classroom observation 

may not.  Similarly, preschool teachers are often actively engaged with children during academic 

activities, which may permit them to tap into and rate the self-regulated behaviors that are related 

to achievement more accuaratley than extramural observers who typically observe children from 

a distance.  
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In the current study, observed behavioral self-regulation was not significantly related to 

achievement, which is contrary to a prior study that reported significant links between the OCES 

and reading proficiency (Cameron Ponitz, Rimm-Kaufman, et al., 2009).  Cameron Ponitz, 

Rimm-Kaufman, and colleagues (2009) utilized the OCES, however, in distinct ways that could 

help explain the differences in results.  For example, in the current sample, factor analyses 

identified one factor representing global behavioral self-regulation comprised of four categories 

of the OCES (engagement, self-reliance, attention, and compliance), whereas Cameron Ponitz, 

Rimm-Kaufman, and colleagues used an additional category (disruptive behavior) to measure 

behavioral engagement in the classroom.  Although the disruptive category was not statistically 

or conceptually relevant to our measure of global behavioral self-regulation, omitting this 

category could have influenced the utility of the measure in predicting literacy skills as was 

reported by Cameron Ponitz, Rimm-Kaufman, and colleagues.  

In sum, in the current study, the efficacy of teacher-rated, observed, and directly assessed 

behavioral self-regulation varied depending on the academic domain.  Our data suggest that the 

CBRS, a teacher report, was particularly useful for predicting emergent literacy, and the HTKS, 

a direct assessment, was better for predicting early math skills in preschool.  These findings have 

implications for researchers when designing studies in which the relation between behavioral 

self-regulation and academic achievement is of interest.  Failing to assess children’s behavioral 

self-regulation with multiple measures could bias study results, and increase Type II error (not 

detecting effects when effects do in fact exist).  These results also have practical implications for 

teachers, parents, and clinicians when assessing and identifying children at risk for poor 

behavioral self-regulation.  Due to the specificity in measures predicting certain academic 

domains, utilizing multiple measurements could provide a more comprehensive view of 
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children’s behavior in classroom contexts as it relates to academic success (Kerr, Lunkenheimer, 

& Olson, 2007), which could in turn, help identify and support children experiencing difficulties 

with behavioral self-regulation. 

Limitations and Future Directions 

Although this study adds to existing literature by comparing the predictive utility of adult 

reports and a direct assessment of behavioral self-regulation, some limitations must be noted.  

First, the current study was cross-sectional which limits the ability to study individual differences 

and growth in behavioral self-regulation and achievement over time.  Future research should 

compare the utility of behavioral self-regulation assessments longitudinally by following the 

same group of children during preschool and beyond to better clarify how the utility of 

measurements of behavioral self-regulation may change overtime and to better establish causal 

links. 

Second, the OCES was limited to single, 8-minute observations of children during one 

classroom setting (i.e., free play).  Observers may not have had opportunities to see and record 

certain behaviors, which may partially explain the non-significant links between the OCES and 

academic domains, as well as between the OCES and the HTKS.  Future work should continue to 

examine the utility of the OCES for measuring behavioral self-regulation by observing the same 

child over multiple classroom visits and in various classroom contexts to ensure that the most 

valid and comprehensive view of children’s behavior is being captured.  

Practical Implications and Conclusions 

 The current study provides insight into the relationships between three different measures 

of behavioral self-regulation and academic achievement.  Our results suggest that teacher-rated 

and directly assessed behavioral self-regulation remain valid measurements of children’s 
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behavioral self-regulation in relation to achievement.  Domain specificity emerged, however, in 

that the teacher ratings were better predictors of literacy, and the direct assessment was a 

stronger predictor of math.  Having a greater understanding of the varying utility of assessments 

for preschoolers has implications for researchers when making decisions about what assessments 

are most practical and effective when studying specific academic domains, and also, supports the 

value in utilizing multiple measurements when assessing behavioral self-regulation and relations 

to early achievement.  In addition, in lieu of accumulating evidence indicating the critical nature 

of behavioral self-regulation for academic success, it is imperative that parents, teachers, and 

researchers employ measurement tools that allow them to best identify children at risk for poor 

academic outcomes.  
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Table 1 

Descriptive Statistics: Demographic Variables, Child Self-Regulation, and Achievement Outcomes in Preschool (N = 247) 
 

 
Variables M SD Range 

Covariates    

Age (in months) 61.01 4.30 41.52 - 70.38 

Parent education (in years) 14.66 3.97  0 - 26 

Gender (male = 1) % Female 

50 

% Male 

50 

0 - 1 

Predictors    

Teacher report (CBRS) 39.18 7.04 18 - 50 

Observer report (OCES) 5.89 1.03                2.50 - 7 

Direct assessment (HTKS) 23.03 18.61  0 - 59 

Outcomes    

Applied problems 419.35 22.81 332 - 481 

Letter-word identification 350.95 27.11 276 - 453 

Note. CBRS = Child Behavior Rating Scale; OCES = Observational Child Engagement Scale; HTKS = Head-Toes-Knees-Shoulders 
task.
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Table 2 

Correlations Among Study Variables with Academic Outcomes (N = 247) 

 
Variables 

 
1 

 
2 3 4 5 6 7 

1. Applied problems  −       

2. Letter-word identification .58**  −      

3. Teacher report (CBRS) .40** .41** −     

4. Observer report (OCES) .21* .06 .27** −    

5. Direct assessment (HTKS) .64**  .43** .35** .13 −   

6. Age (in months) .26** .17** .12†     .08 .20** −  

7. Gender (male = 1) .02 .02 -.24**    -.01 .03 .07 − 

8. Parent education .48** .42** .20**     .12 .49** .06 .07 

Note. CBRS = Child Behavior Rating Scale; OCES = Observational Child Engagement Scale; HTKS =  
Head-Toes-Knees-Shoulders task. 
†p < .10, *p < .05, **p < .01 
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Table 3 

 Teacher-Rated, Observed, and Direct Assessments of Behavioral Self-Regulation Predicting 
Academic Outcomes (N = 247) 
 

 Applied Problems Letter-Word Identification 
 

 B SE B β B SE B β 

Teacher report (CBRS) .67 .19     .21** 1.22  .25     .32** 

Observer report (OCES)  .35   1.91 .02 -2.07 2.27 -.08 

Direct assessment (HTKS) .53 .07    .43**   .27  .09     .18* 

Age (in months) .64 .26  .12*   .40  .35 .06 

Gender (male = 1)   1.16 2.25   .03 3.22 3.01 .06 

 Parent education  1.15      .35 .20* 1.94  .42    .28** 

Note. CBRS = Child Behavior Rating Scale; OCES = Observational Child Engagement Scale; 
HTKS = Head-Toes-Knees-Shoulders task. 
*p  <  .05, **p  <  .01 
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