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Abstract

Executive function (EF) is a domain general cognitive construct associated with a number of
important developmental outcomes. The Behavior Rating Inventory of Executive Function-
Preschool Version (BRIEF-P) is intended to assess five distinct components of EF in preschool age
children. In this study, a series of factor analyses were conducted with teacher-reported EF of
2,367 preschool students to assess the structure of the BRIEF-P, and the predictive relations
between the resulting factors and children’s academic abilities and behavioral self-regulation were
assessed to test the construct and convergent validity of the BRIEF-P scores. Results yielded
mixed findings concerning the structure of the BRIEF-P and validity of its resultant scores. Results
of the factor analyses indicated that the items of the BRIEF-P did not map onto factors in the way
that would be expected based on its item-to-subscale mapping. The best solutions were a four-
factor and a bifactor model. The four-factor solution revealed substantial correlations between
factors, and although the bifactor solution identified a general Self-Regulation factor that
explained variance in responses across items, this general factor did not account for all of the
overlap among specific factors. Analyses of the relations for the factors from the correlated-factors
and the bifactor models indicated that the majority of the factors had limited convergent validity
with academic ability or with a measure of behavior self-regulation. Overall, these findings call
into question the validity of aspects of BRIEF-P.

Keywords

Self-regulation; Executive Function; prekindergarten/preschool; emergent literacy; psychometrics;
factor analysis

Early self-regulation skills have pervasive and long lasting implications for the development
of children’s academic abilities and psychopathology (e.g., McClelland et al., 2007;
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Matthews, Ponitz, Morrison, 2009; Duncan et al., 2007; Vitaro, Brendgen, Larose, &
Tremblay, 2005). The construct of self-regulation is broadly defined in the literature as
consisting of multiple aspects of children’s behavior, including planning, controlling, and
directing abilities. From a cognitive perspective, the construct most frequently associated
with self-regulation is executive function (EF). EF is a domain general cognitive process,
associated with the self-regulation of behavior and emotion, as well as the development of
academic abilities and social skills.

Although a variety of skills have been proposed as part of the construct of EF, including
problem solving, delayed responding, attention selectivity, flexibility, and goal setting and
planning (e.g., Mahone & Hoffman, 2007), results of factor analytic studies with adults (e.g.,
Miyake, Friedman, Emerson, Witzki, & Howerter, 2000) and older children (e.g., Lehto,
Juujarvi, Kooistra, & Pulkkinen, 2003) indicate that EF is best characterized by three inter-
correlated factors: inhibitory control, working memory, and shifting. Inhibitory control is
defined as the ability to inhibit a prepotent response in favor of a subordinate response.
Working memory is defined as the ability to maintain, update, and manipulate information
within memory. Shifting is defined as the ability to switch attention between mental sets or
tasks, or the ability to engage and disengage with specific aspects within tasks (Miyake et
al., 2000). These EF skills can be assessed as early as infancy (Diamond, 1985, 1991).
Recent conceptualizations of EF posit that substantial developments in EF skills occur
throughout the first six years of life, with marked changes occurring between ages 3 and 6
(e.g., Diamond & Taylor, 1996; Espy, Kaufmann, McDiarmid, & Glisky, 1999) and between
ages 7 and 9 (Anderson, 2002).

Strong relations between self-regulation and other developmentally important constructs,
including academic and behavioral outcomes, have consistently been reported from
concurrent and longitudinal data (e.g., Allan, Hume, Allan, Farrington, & Lonigan, 2014;
Best, Miller, Naglieri, 2011, Isquith, Gioia, & Espy, 2004; McClelland et al., 2007).
Specifically, results of research have demonstrated substantial relations between self-
regulation and academic outcomes, including literacy, mathematics, and school readiness, in
young children (e.g., Allan & Lonigan, 2011; Blair & Razza, 2007; McClelland et al., 2007).
More specific associations have also been examined, with findings indicating unique
relations between self-regulation and pre-literacy skills, including phonological awareness,
print knowledge, and vocabulary skills (e.g., Fuhs, Farran, & Nesbitt, 2014; Sims &
Lonigan, 2013). Findings tend to indicate the largest associations between EF skills and
orthographic knowledge and phonological awareness (i.e., Shaul & Schwartz, 2013; Sims &
Lonigan, 2013). The strength of these relations may vary based on the type of self-regulation
measure being implemented (i.e., performance vs. report-based ratings; Fuhs, Farran, &
Nesbitt, 2014) and the specific self-regulation skills being assessed (e.g., Jacob & Parkinson,
2015). Findings from a recent meta-analysis indicate that the mean effects of EF skills,
specifically 1C, on academic outcomes in young children vary by method of EF assessment,
with cool EF performance-based tasks (i.e., tasks which do not involve punishment or
reward for performance) and teacher reports producing the largest effects (Allan et al.,
2014). These findings suggest that when examining the relation between EF skills and
academic ability, the preferred methods of assessment are either cool EF performance tasks
or teacher reports.

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Spiegel et al.

Page 3

Improving the accuracy with which EF skills are measured has been proposed as a means
through which the understanding of the complex relations between cognition, development,
and environment can be improved (Espy, 2004). Although improvements in performance
measures of EF for preschool-age children have been made in recent years, a criticism of
these assessments is that they have limited ecological validity (Bodnar, Prahme, Cutting,
Denckla, & Mahone, 2007). Performance tasks assess EF skills under situationally
constrained, highly standardized conditions rather than the real world applications of such
skills.

Rating scales involving either self-report or parent and teacher reports of EF skills in
everyday situations have been developed in an effort to address the issue of ecological
validity. Although performance tasks and ratings scales are designed to assess the same
underlying constructs, a recent comparison of commonly used EF performance tasks and
rating scales demonstrated only small to moderate associations between these two types of
EF measures (Toplak, West & Stanovich, 2013). Toplak et al. hypothesized that EF
performance tasks and rating scales measure different aspects or levels of the same
construct. Specifically, they suggested that performance tasks provide information about EF
skills under optimal, externally constrained situations, whereas rating scales provide
information about EF skills in every-day, goal-directed situations.

A commonly used rating-scale measure of EF in children is the Behavior Rating Inventory
of Executive Function (BRIEF; Gioia, Isquith, Guy, & Kenworthy, 2000). The BRIEF is a
parent- or teacher-rating scale of everyday EF behaviors in school-age children. The BRIEF
was designed to be used in conjunction with performance-based measures to allow for a
comprehensive understanding of children’s EF skills. Similar to Toplak et al. (2013), Gioia
et al. suggested that performance tasks be used to assess more specific components of EF,
whereas the BRIEF is designed to assess broader EF skills and their everyday, real-world
applications. The BRIEF has been used to examine the relation between EF skills and
important developmental outcomes, including academic ability (e.g., Mcauley, Chen, Goos,
Schachar, & Crosbie, 2010) and psychopathologies (e.g., Toplak, Bucciarelli, Jain, &
Tannock, 2008). Gioia, Espy, and Isquith (2003) adapted the BRIEF for use with preschool-
age children. The resulting measure, the Behavior Rating Inventory of Executive Function-
Preschool Version (BRIEF-P), consists of 63 Likert-scale items that make up five clinical
scales and three indices. The BRIEF-P is intended to be completed by teachers or parents of
2- to 6-year-old children, with ratings based on the child’s observed behaviors within the
relevant environments (i.e., home, school).

The initial scale-development process for the BRIEF-P involved adjusting items from the
BRIEF to better reflect the preschool context, developing new items to reflect preschool-
specific behaviors, assigning these items to scales, and removing items with high means,
wide dispersion indices, and low correlations based on item-total correlations (Isquith et al.,
2004). A series of exploratory factor analyses (EFA) with oblique rotations were then
conducted to help clarify the scale structure of the BRIEF-P, using both parent (A = 460) and
teacher (V= 302) ratings of preschool children. In the first EFA, 63 items were used as
indicators, and the analysis yielded five factors: Inhibit, Shift, Emotional Control, Working
Memory, and Plan/Organize. Isquith et al. did not report item-level factor loadings; however,
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they reported that the scales had strong internal consistency, with values ranging from .80
(Plan/Organize) to .90 (Inhibit) for parent ratings and from .90 (Shift) to .97 (Plan/Organize)
for teacher ratings. Isquith et al. also conducted scale-level EFAs on parent and teacher
ratings, which yielded a three-factor model: Inhibitory Self-Control (comprised of the
Emotional Control and Inhibit scales), Flexibility (comprised of the Shift and Emotional
Control scales), and Emergent Metacognition (comprised of the Working Memory and Plan/
Organize scales). The three-factor solution accounted for 87% of the variance in the parent-
report data and 92% of the variance in the teacher-report data.

Although the BRIEF-P is one of the few EF rating scales appropriate for use with preschool-
age children, few studies have been conducted to assess its structure. To our knowledge, only
three studies since Isquith et al. (2004) have attempted to validate the factor structure of the
BRIEF-P (Bonillo et al., 2012; Duku & Vaillancourt, 2014; Ezpeleta, Granero, Penelo, Osa,
& Domeénech, 2012). Of these studies only Duku & Vaillancourt (2014) and Ezpeleta et al.
(2012) examined the convergent validity of the resultant factors with other measures of EF.
Across both studies, small-to-moderate associations between the BRIEF-P subscales and
other report-based measures of EF were found, and Ezpeleta et al. (2012) found no
significant associations between BRIEF-P scales and a performance-based measure of EF.
No study to date has examined the association of the BRIEF-P with other developmental
outcomes.

Bonillo et al. (2012) translated the BRIEF-P into Catalan and collected parent and teacher
reports for a sample of 400 Catalan-speaking 3- to 6-year-old children from North East
Spain. Results from this study demonstrated that the five scales of the Catalan version of the
BRIEF-P had high internal consistency, comparable to that of the English version as
reported by Isquith et al. (2004). Bonillo et al. then conducted an item-level confirmatory
factor analysis (CFA) of the BRIEF-P. Their five-factor model failed to converge because the
correlations between the factors were consistently greater than 1.0 (i.e., a Heywood case),
indicating that fewer dimensions underlie the BRIEF-P than were proposed by Isquith et al.
Because the five-factor model proposed by Isquith et al. did not converge, Bonillo et al.
evaluated a unidimensional model; however, the unidimentional model yielded poor model
fit.

Ezpeleta et al. (2012) also conducted an item-level CFA of the Catalan version of the
BRIEF-P using teacher reports on 620 3-year-old children from Barcelona, Spain. They
reported that a hierarchical model (i.e., 5 first-order factors and 3 second-order factors)
provided an acceptable fit to the data. However, this model did not include four items (i.e.,
“overreacts to small problems,” “has to be more closely supervised than similar playmates,”
“has trouble changing activities,” “has trouble remembering something, even after a brief
period of time”) that had very high levels of endorsement. Except for the exclusion of these
four items, the results of this analysis offered support for the five-factor model of the
BRIEF-P proposed by Isquith et al. (2004).

Finally, Duku and Vaillancourt (2014) reported a series of factor analyses of the BRIEF-P
using parent and teacher reports on 625 typically developing preschool-age children from
Canada. They first attempted to replicate the second-order factor solution reported by Isquith
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et al. (2004); however, the model was not identified. They then conducted item-level CFAs
to compare a five-factor and a one-factor model. Neither the five-factor model nor the one-
factor model provided adequate fit to the data. In a third series of analyses, Duku and
Vaillancourt conducted categorical CFAs to test the unidimensionality of the model for each
scale. Results of these analyses indicated that for both parent and teacher reports, the
Emotional Control, Plan/Organize, and Working Memory scales met the criteria for
unidimensionality; however, the Inhibit and Shift scales did not, suggesting that more than
five dimensions underlie the BRIEF-P. Duku and Vaillancourt then conducted a categorical
EFA, and results of this analysis indicated that an eight-factor model provided the best fit to
the data. In this solution, the original Inhibit scale was divided into two scales with cross-
loading items (Awareness and Impulsivity scales), and the original Shift scale was divided
into three new scales with cross-loading items (Inflexibility, Adjusting, and Sensory scales).
This eight-factor model varied by informant, such that different items loaded onto the scales
for parents’ reports versus teachers’ reports. Internal consistency for these scales ranged
from below adequate (i.e., a = .64 for the Adjusting scale) to high (i.e., a = .94 for the
Impulsivity scale). A final CFA was conducted integrating the five new scales with the
original Emotional Control, Plan/Organize, and Working Memory scales. Fit statistics for
this analysis indicated acceptable fit across parent and teacher informants.

Current Study

The purpose of the current study was to examine the factor structure of the BRIEF-P as
proposed by Isquith et al. (2004) and to assess the construct and convergent validity of the
scores on the resultant factors with academic ability and performance-based measures of EF.
The equivocal nature of the findings regarding the factor structure of the BRIEF-P calls in to
question the validity with which these relations can be assessed using this measure, as it is
currently unclear the extent to which individual scales from the BRIEF-P represent the
underlying constructs they purportedly measure. The inability to replicate the factor
structure of the BRIEF-P at the item-level indicates that the factor structure reported by
Isquith et al. may not be the best structure for this measure. Therefore, we hypothesized that
the factor structure proposed by Isquith et al. would not provide adequate fit to the data and
that alternate models would need to be assessed.

Given the limited research to date on the convergent validity of scores on the BRIEF-P
subscales and academic ability, our hypotheses about these relations were largely based on
associations consistently reported between other measures of EF and academic outcomes
(e.g., Allan et al., 2014; Best et al., 2011; Clark, Pritchard, & Woodward, 2010).
Specifically, findings that indicate unique relations between specific EF skills and academic
abilities (e.g., Allan & Lonigan, 2011; Jacob & Parkinson, 2015; Sims & Lonigan, 2013)
and school readiness (e.g., Zevenbergen & Ryan, 2010), led us to hypothesize that the
BRIEF-P factors would have substantial and unique associations with children’s
performance on measures of early academic skills. Furthermore, although the relations
between the measures of academic ability and school readiness used in the current study and
the BRIEF-P were not previously evaluated, these academic measures were chosen based on
prior research findings indicating substantial relations with other measures of self-
regulation. Specifically, findings from prior research have consistently indicated unique
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associations between self-regulation and different emergent literacy skills (e.g., Allan &

Lonigan, 2011; Sims & Lonigan, 2013), as measured by the Test of Preschool Early Literacy
(Lonigan, Wagner, Torgesen, & Rashotte, 2007) and with school readiness (e.g, Zevenbergen
& Ryan, 2010), as measured by the Bracken School Readiness Assessment (Bracken, 2002).

Similarly, to our knowledge, limited research to date has been published on the associations
between the BRIEF-P and performance-based measures of EF; however, findings from the
available research (i.e., Kraybill & Bell, 2013) indicate substantial associations between
these methods of measurement. Further, significant relations between the Head-Toes-Knees-
Shoulders task (HTKS; Ponitz et al., 2008) and other report-based ratings of self-regulation
(e.g., Ponitz et al., 2009) have been reported. Multiple studies using the HTKS have shown
that it essentially functions as an inhibitory control task (Matthew et al., 2009; Ponitz et al.,
2009; Wanless et al., 2011), although McClelland argues that it measures several constructs
related to self-regulation. Therefore, we hypothesized that the factors of the BRIEF-P would
be strongly correlated with HTKS scores.

Method

Participants

Children for this study were recruited for a larger study designed to examine the impacts of
early childhood curricula on the school-readiness skills of preschool children at risk of
educational difficulties. Data for this study came from 2,367 children in 109 classrooms who
were recruited from private preschools, public preschools, and Head Start centers in
Massachusetts (40% of sample) and New Mexico (60% of sample). Recruited preschools
served primarily children from high poverty families or served children with identified
developmental difficulties (e.g., language delay). Children in the study ranged in age from
29 to 74 months (M= 53.02, SD = 6.66), and slightly more than half of the sample (55%)
were boys. The sample was racially and ethnically diverse: 27.9 percent were White; 1.5
percent were Black/African American; 36.5 percent were Latino; 2.7 percent were Asian;
1.4 percent were Native American; .5 percent were multi-racial; and 29% were not reported/
unknown. The sample used in this study was more racially and ethnically diverse than the
sample used by Isquith et al. (2004), which was predominantly white (i.e., ~70%). As a
group, children scored in the low-average range on standardized measures of language and
early literacy skills (i.e., average standard scores of 86 to 93).

Measures

Behavior Rating Inventory of Executive Function-Preschool Version—Teachers
completed the BRIEF-P (Isquith et al., 2004). The BRIEF-P was designed to assess day-to-
day EF skills as rated by parents or teachers. It consists of 63-items and is composed of five
scales: Inhibit, Shift, Emotional Control, Working Memory, and Plan/Organize. Items are
rated on a three-point scale (i.e., never, sometimes, often), with higher scores representing
lower EF. Internal consistency reliabilities for these scales range from .80 (Plan/Organize)
to .90 (Inhibit), and the subtests have moderate to high test-retest reliability over the course
of 4.5 weeks (e.g., /s =.78-.90; Gioia et al., 2003).
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Test of Preschool Early Literacy—Children were administered the 7est of Preschool
Early Literacy (TOPEL,; Lonigan, Wagner, Torgesen, & Rashotte, 2007), which includes
three subtests: Definitional Vocabulary, Phonological Awareness, and Print Knowledge. The
Definitional Vocabulary subtest includes 36 items, and each item includes two parts. For the
first part of each item, the child had to label a single image or group of images that she or he
is shown, and for the second part of the item, the child had to respond to a follow-up
question regarding function or relevant context for the item. The second part of each item
enables the measure to assess a more definitional, depth of vocabulary dimension in addition
to the simple confrontational naming task.

The Phonological Awareness subtest includes 27 items that requires the child to either blend
sounds together to form a word (blending; e.g., blending “star” and “fish” to form “starfish,”
blending /f/ and “ox” to form “fox) or to remove sounds from a word to make a new word
(elision; e.g., removing “snow” from “snowshoe” to create “shoe,” removing /d/ from “raid”
to create “ray”). Answers for all blending and elision items are real words, and items
spanned the range of linguistic complexity (e.g., compound words to phonemes). There are
both multiple-choice items, which require children to point to one picture out of four that
represents the correct response, and free-response items, which require children to verbally
produce the correct response. The blending component includes six multiple-choice and nine
free-response items, and the elision component includes six multiple-choice and six free-
response items. The Print Knowledge subtest consists of 36-items that assess early print
concepts, alphabet recognition, letter-name knowledge, and letter-sound knowledge. Internal
consistency reliabilities for these subtests are high for 3-, 4-, and 5-year-old children (i.e., as
of .89 to .95), and the subtests have moderate to high validity correlations with other
measures of similar constructs (e.g., /s = .58 — 77; Lonigan et al., 2007).

Bracken School Readiness Assessment (BSRA)—Children’s school readiness was
assessed using the Bracken School Readiness Assessment (BSRA; Bracken, 2002). In the
BSRA children are assessed on six basic skills typically taught to children to prepare them
for formal education (i.e., colors, letters, numbers and counting, sizes comparisons, shapes).
The BSRA is designed for use with children in preschool through second grade. The BSRA
has been shown to have strong psychometric characteristics (Panter & Bracken, 2009). The
BSRA is an adapted version of the Bracken Basic Concepts Scale (Bracken, 1984); which
has been shown to be reliable for use with 3-, 4-, 5-, and 6-year-old children (i.e., a of .73
to .93; Bracken, 1987).

Head-Toes-Knees-Shoulders Task—Children’s behavioral self-regulation was
assessed using the HTKS (McClelland et al., 2007; Ponitz et al., 2008). On the HTKS,
children are asked to inhibit a dominant response and respond to commands in a conflicting,
non-automatic manner. Specifically, they are told to remember four rules: if the
administrator says 1) “touch your head” the correct response is to touch one’s toes, 2) “touch
your toes” the correct response is to touch one’s head, 3) “touch your knees” the correct
response is to touch one’s shoulders, and 4) “touch your shoulders” the correct response is to
touch one’s knees. Children are given two practice trials and then 20 scored trials. For the
first 10 trials, children are only tested on the “head” and “toes” rules. In the second 10 trials,
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children are tested on all four rules. No points are awarded if the child touches the wrong
body part, two points are awarded if the child touches the correct body part, and one point is
awarded if the child moves in the direction of the wrong body part, but is able to self-correct
and ends by touching the correct body part. Consequently, the maximum possible score was
40. Internal consistency for the HTKS is high (a = .93), and scores on the HTKS correlate
with teachers’ ratings of classroom behavior (Ponitz, McClelland, Matthews, & Morrison,
2009) and other direct measures of self-regulation (e.g., Allan & Lonigan, 2011; 2014).

Prior to data collection, parents/guardians of children provided written informed consent/
permission for their children’s participation in the project. All data for this study were
collected in the fall of children’s preschool year. Once consent was obtained, trained
research assistants completed the battery of pre-academic and EF measures with the children
across multiple testing sessions lasting from 15 to 40 minutes, depending on the schedule of
the preschool and the child’s attentional capacity. Commensurate with direct assessment of
children, classroom teachers were asked to complete the BRIEF-P on the consented children
in her or his classroom.

Not all children completed all measures during the fall assessment. Of the 2,367 children
with teacher-completed BRIEF-P data, completed pre-academic assessments were obtained
on between 89 percent (n=2,100) and 75 percent (7= 1,774) of the children, depending on
the specific assessment, and 17 percent (7= 392) of the children completed the HTKS. Data
were missing for the pre-academic assessments because of child absences; the HTKS was
added to the original assessment battery after pretesting was completed for most children.
Children with and without completed data did not differ on sex, age, or BRIEF-P total
scores. However, children missing TOPEL subscales, BSRA, or HTKS outcomes were more
likely to be missing ethnicity/race information. Additionally, children missing HTKS data
tended to have lower academic ability and school readiness compared to children who
completed the HTKS.

Identifying the Factor Structure of the BRIEF-P

Because items on the BRIEF-P are categorical, all factor analyses were conducted in Mplus
(Muthén & Muthén, 2011) using the weighted least squares means and variance adjusted
estimator (WLSMV). The WLSMV is a robust estimator that does not require variables to be
normally distributed and is considered the best estimation option for modeling categorical or
ordered data (Brown, 2006). The distribution of responses to items on the BRIEF-P were
highly skewed, with most children rated at the low end of the rating scale for each item, and
only 3 to 14 percent of children rated at the high end of the rating scale across all items. Less
than one percent of the item-level data was missing across children. Full-information-
maximume-likelihood estimation was used to account for the missing data in all analyses. All
confirmatory and structural models were estimated using a sandwich estimator to account
for the nested structure of the data (i.e., children were nested in classrooms).
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Model fit was assessed using several fit indices. Although a nonsignificant x? value
indicates that a model provides an excellent fit to the data, models with many items and
large samples rarely meet this threshold. Additional indices used to assess model fit,
included the comparative fit index (CFl), the Tucker-Lewis index (TLI), the root mean
square error of approximation (RMSEA), and the standardized (or weighted) root mean
square residual (SRMR or WRMR). In general, CFIl and TLI values greater than .90 suggest
adequate fit, and CFI and TLI values greater than .95 suggest good fit. RMSEA values of .05
and below suggest good fit; RMSEA values of .08 suggest moderate fit; and RMSEA values
greater than .10 suggest poor fit. Lower values of SRMR and WRMR indicate better model
fit (Hu & Bentler, 1999; MacCallum, Browne, & Sugawara, 1996). Nested model
comparisons were conducted using the XZ difference test through the “DIFTEST” function
in Mplus, with a nonsignificant XZ difference interpreted as support for the more
parsimonious model.

We first attempted to fit the five-factor model that corresponded to the item-to-subscale
mapping of the BRIEF-P reported by Isquith et al. (2004). Although this model converged,
one item (Item 35) had an out-of-range standardized factor loading (i.e., loading > 1.0).
Once this item was excluded, the model converged and all remaining items had acceptable
factor loadings. The fit of this model was just less than adequate based on CFI and RMSEA
values (see Model 1 in Table 1); however, it provided a better fit to the data than did a one-
factor model (see Model 2 in Table 1), AXZ (N=2,453, df=2) = 405.25, p<.001.

Because the model corresponding to the item-to-scale mapping of the BRIEF-P did not yield
an acceptable solution when using all items and it did not provide an adequate fit to the data
when using the items for which acceptable parameters could be computed, we next
conducted an exploratory two-level factor analysis that examined up to five factors at both
within (child) and between (classroom) levels. Examination of model fit statistics for models
with more than one between-level factor revealed that adding more than one between-level
factor generally resulted in decreases in overall model fit across different within-level
models. Model fit indices for the one- to five-factor models are shown in Table 1 (see
Models 3 — 7) for models with one between-level factor (all items loaded substantially on the
between-level factor, with loadings ranging from .63 - .96, all ps < .001). These fit indices
indicate that the three-, four-, and five-factor models provided good fits, with the five-factor
model providing the best fit to the data (because these models are not nested and because
WLSMYV estimation in Mplus does not yield information-criteria statistics, these models
could not be compared statistically). Inspection of the factor loadings for the five-factor
model revealed that no item had its primary loading on the fifth factor, and the highest
loading for any item on the fifth factor was .30. Therefore, the four-factor solution was
determined to provide the best fit to the data with items having substantive factor loadings
on each factor. Rotated (oblique) factor loadings for the four-factor solution from the
exploratory two-level factor analysis are shown in Table 2.

Next, we used the results from the exploratory analyses to fit a four-factor model in a
confirmatory factor analysis. In the first model, each item was allowed to load only on the
factor with which the item had its highest loading. This model provided a less than adequate
fit to the data (see Model 8 in Table 1). Consequently, we allowed the 17 items with factor
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loadings equal to or greater than .30 on a second factor in the exploratory factor analysis
(see Table 2) to crossload on the additional factor. This model provided an adequate fit to the
data (see Model 9 in Table 1), and the model with crossloaded items fit the data significantly
better than the model without crossloaded items, Ay ? (V= 2,453, df= 5) = 469.95, p < .001.
Factor loadings for this model are shown on the left side of Table 3, and the correlations
between factors are shown in the upper panel of Table 4. Factor 1 was composed primarily
of items from the BRIEF-P Working Memory and Plan/Organize subscales (Factor 1ywpo)-
Factor 2 was composed primarily of items from the BRIEF-P Shifting subscale (Factor 2gy).
Factor 3 was composed primarily of items from the BRIEF-P Emotional Control subscale
(Factor 3gc), and Factor 4 was composed primarily of items from BRIEF-P the Inhibit
subscale (Factor 4;).

Finally, because of the substantial correlations between factors in the four-factor model, we
fit a bifactor model with one general and four specific factors to determine if a common
influence on items could account for the correlations between factors. The bifactor model
provided an adequate fit to the data (see Model 10 in Table 1), and a comparison of the
correlated-factors 4-factor model with the bifactor model yielded a significant chi-square
difference test, AXZ (M= 2,453, df=18) = 399.74, p< .001, indicating that the bifactor
model provided a better fit to the data than did the correlated-factors model; however, the
model modification indices revealed that constraining the correlations between factors to
zero in the bifactor model resulted in some model misspecification, indicating that the
general factor did not account for all of the overlap between the specific factors. Factor
loadings for the bifactor model are shown on the right side of Table 3.

Relations of BRIEF-P with Measures of Academic Skills and Behavioral Self-Regulation

Correlations of the latent variables from the correlated-factors and bifactor models with
observed scores on the HTKS and measures of language skills, early literacy skills, and
basic concepts are shown in the bottom panel of Table 4. As can be seen in the table, scores
on these measures were most highly correlated with Factor 1o and least correlated with
Factor 3g¢ of the correlated-factors model. The correlations of Factor 1ypo and the
measures of academic skills and HTKS were significantly stronger than those of Factors
2sH, 3ec, and 44 (by Steiger’s [1980] T2 statistic, all ps <.001). The correlations between
Factor 25 and the measures of academic skills and HTKS scores were significantly stronger
than those between Factor 3gc and all measures (all ps < .001), and they were significantly
stronger than those of Factor 4,4 with Definitional Vocabulary and HTKS (s < .01). Finally,
Factor 4,4 was more strongly correlated with all measures than was Factor 3g¢ (all o5 <.
05). Structural models in which each of the measures was simultaneously regressed on all of
the factors revealed that only Factor 1yywm/po accounted for significant unique variance.
Although parameters for other terms were significant in some models, the fact that their
relations with the measures reversed in sign relative to their zero-order correlations indicates
that they were acting as suppressor variables in the structural models (see Table 4).

A similar pattern to that obtained with the factors from the correlated-factors model was
evident for the correlations between the specific factors of the bifactor model and the
measures of academic skills and HTKS. Factor 1ywpo Was significantly correlated with all
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measures. The correlations for Factors 25y, 3gc, and 4,4 were uniformly low, and most were
nonsignificant, with the exception of the correlations between these factors and Definitional
Vocabulary. Additionally, correlations between the general factor and the measures of
academic skills and HTKS were significant. Because all factors are orthogonal to each other
in the bifactor model, the zero-order correlations indicate the unique variance accounted for
by each factor in the academic measures and the HTKS.

To determine whether the associations between the BRIEF-P factors with the academic
outcomes were substantially different for the subset of children who also had HTKS data the
above analyses were replicated using only cases in with HTKS data were available. In these
analyses, the pattern of results was similar those reported in Table 4, with moderate
variations in some parameter estimates. The results of these additional analyses
demonstrated that the pattern of results reported in Table 4 on the full sample hold for the
subsample of children not missing the HTKS. Details from these analyses can be found in
Table S1 in online supplemental materials.

Finally, we compared the strength of the correlations between the factors from the BRIEF-P
and the academic measures to the strength of the correlations between HTKS scores and the
academic measures (s = .20, .33, 37, and .32 for vocabulary, print knowledge, phonological
awareness, and Bracken scores, respectively). For the correlated-factors model, except for
the fact that the correlations of HTKS and Factor 2g with Definitional Vocabulary were not
statistically different, HTKS scores had stronger correlations with the academic measures
than did Factors 2sy, 3gc, and 4,4 (by Steiger’s T2 statistic, all ps < .001). HTKS scores
correlated more strongly with Print Knowledge than did Factor 1yywm/po (0 < .05), but Factor
1wwmypo correlated more strongly with Definitional Vocabulary than did HTKS scores (p< .
001). For the bifactor model, the correlations of the HTKS with all academic measures
except Definitional Vocabulary were stronger than those of the general factor, and Factors
Lwmipos 2sHs 3gc, and 4. The general factor, Factor 4;, and HTKS scores were equally
correlated with Definitional Vocabulary, and Factor 1yn/po correlated more strongly with
Definitional Vocabulary than did HTKS scores (p < .001). The strength of the correlations
between the HTKS and academic outcomes also was compared to the strength of the
BRIEF-P factors with academic outcomes within the subset of children with available HTKS
data. Results from these analyses replicated those found in the whole sample and indicated
that, in most cases, the correlations between the HTKS and academic outcomes were
stronger than the correlations between the BRIEF-P factors and the academic outcomes (see
Table S1).

Discussion

The primary purposes of this study were to determine whether the factor structure of the
BRIEF-P proposed by Isquith et al. (2004) would be obtained in teacher reports of EF, in a
large sample of preschool-age children, and whether the relations between obtained factors
and measures of academic skills and a direct measure of self-regulation matched theorized
relations. The five-factor model proposed by Isquith et al. did not yield an adequate fit to our
data; therefore, a series of factor analyses were conducted to identify a better-fitting model
for the BRIEF-P. A two-level EFA indicated that a facture structure with four within-level
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factors and one between-level factor was the best solution. However, this four-factor model
yielded less than adequate model fit when items were not allowed to crossload. When 17
items were allowed to load onto more than one factor, adequate model fit was achieved. A
bifactor solution of the four-factor correlated-factors model yielded better fit than did the
correlated-factors model, although inclusion of the general factor did not account for all of
the covariation among the specific factors. Analyses that examined the associations between
the factors from the correlated-factors and bifactor models with academic and performance-
based EF yielded mixed results concerning the convergent and construct validity of the
BRIEF-P factors. Overall, these results call into question the adequacy of the BRIEF-P for
assessing specific facets of preschool children’s EF.

Structure of the BRIEF-P

Although the BRIEF-P was constructed to measure five EF-related skills, factor analyses of
teacher reports in this study did not support this factor structure. For the five-factor model to
yield an acceptable solution, Item 35 (i.e., difficulties switching activities) had to be
removed. Ezpeleta et al. (2012) had similar difficulties with their item-level analysis of the
BRIEF-P and had to remove four items, including Item 35, for the model to converge.
However, unlike the findings of Ezpeleta et al., in these data, a model that included all of the
items with acceptable parameters provided inadequate model fit; indicating that the five-
factor model proposed by Isquith et al. (2004) did not adequately account for the covariances
among items of the BRIEF-P.

To identify the optimal solution for the data, we used exploratory two-level factor analyses
in which the number of factors at the classroom and child levels was allowed to vary from
one to five; a solution with one classroom-level and four-child level factors yielded good
model fit, and all items had substantive loadings on at least one factor. These results indicate
that although teachers varied overall in how they rated children in their classrooms on
BRIEF-P items (i.e., tending to rate all children higher or lower), this variance was
consistent across items. For the child-level factors, items from the factors Isquith et al.
(2004) labeled as Inhibit, Emotional Control, and Shifting tended to coalesce into similar
factors. The items from the factors Isquith et al. labeled Working Memory and Plan/
Organize tended to coalesce into a single factor, similar to the Emergent Metacognition scale
proposed by Isquith et al. A CFA of this four-factor model yielded inadequate model fit;
however, a CFA of this four-factor model that allowed 17 items to cross-load provided
acceptable model fit.

Moderate to high correlations between BRIEF-P factors have consistently been reported
(e.g., Bonillo et al., 2012; Duku & Vaillancourt, 2014; Ezpeleta et al., 2012). In this study,
correlations between multiple factors in the four-factor solution were moderate to large (e.g.,
r=.60 between Factors 3gc and 4y, 7= .72 between Factors Lyywm/po and 4,4), indicating
substantial overlap in the constructs measured by these factors. To determine if these
substantial correlations reflected the influence of some general construct across items, we
examined a bifactor model that was based on the four-factor model, including the 17
crossloaded items. Although the bifactor model provided a better fit to the data than did the
four-factor model, inclusion of a general factor did not eliminate the correlations between

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Spiegel et al.

Page 13

the specific factors. Therefore, although some of the variance in items was common--
indicating the presence of a general Self-Regulation factor, the substantial correlations were
not solely the result of a common influence across items.

In both the correlated-factors model and the bifactor model, the factor structure of the
BRIEF-P has some resemblance to relations between the five subscales and the three
composite indices proposed by Isquith et al. (2004; see Sherman & Brooks, 2010, Figure 1).
In this model of the BRIEF-P, the Working Memory and Plan/Organize subscales combine
to represent the Emergent Metacognition Index; the Inhibit and Emotional Control subscales
combine to represent the Inhibitory Self-Control Index; and the Shifting and Emotional
Control subscales combine to represent the Flexibility Index. In the correlated-factors model
from on our analyses, items primarily from the Working Memory and Plan/Organize
subscales formed Factor 1yywpo- Items primarily from the Shifting subscale formed Factor
2sH, and items primarily from the Emotional Control subscale formed Factor 3gc. Factors
2gH and 3gc had the highest number of items with crossloadings (i.e., almost all items from
the Emotional Control subscale had substantive loadings on both Factor 25y and Factor
3ec), suggesting the influence of the construct intended to be represented by the BRIEF-P
Flexibility Index. Items primarily from the Inhibit subscale formed Factor 4,4. There was a
substantial correlation between Factor 3¢ and Factor 4,4, suggesting the emergence of the
construct represented by the BRIEF-P Inhibitory Self-Control Index. However, the high
correlations between Factor 1yyw/po and Factors 2gy and 4y, which were higher than the
within-index correlations, were inconsistent with the model proposed by Isquith et al.
(2004).

Predictive Utility of BRIEF-P Factors

Analyses of the relations between our BRIEF-P factors and measures of early academic
skills and behavioral self-regulation indicated that parts of the BRIEF-P could be useful for
understanding the influences associated with higher or lower skill development. Based on
the consistent associations reported between measures of EF and academic outcomes in
samples of preschool children (e.g., Allan & Lonigan, 2011; Blair & Razza, 2007; Fuhs et
al., 2014; McClelland et al., 2007), we had hypothesized that the BRIEF-P factors would
have substantial and unique associations with children’s performance on measures of early
academic skills. Similarly, because results of previous research have revealed substantial
relations between the HTKS task and report-based ratings of self-regulation (e.g., Ponitz et
al., 2009), we had hypothesized that the factors of the BRIEF-P would be strongly correlated
with HTKS scores.

Consistent with these hypothesized relations, zero-order correlations between academic
outcomes and the BRIEF-P factors from the correlated-factors model were statistically
significant, albeit small to moderate in size, for Factor lywmpo, Factor 2gy, and Factor 4.
Correlations of HTKS scores with Factor 1yy\/po and Factor 2g were also statistically
significant. Factor 3gc was not significantly correlated with HTKS scores or any academic
skill measure, and HTKS scores were uncorrelated with Factor 4,4. Although modest in
size, at best, these relations were similar in magnitude to those reported in prior studies
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comparing report-based and performance-based EF skills with young children (e.g.,
Eisenberg et al., 2000; Smith-Donald, Raver, Hayes, & Richardson, 2007).

Correlations between these academic and performance-based EF measures and the BRIEF-P
factors from the bifactor model were less consistent with the hypothesized relations. In the
bifactor model, only the general Self-Regulation factor and Factor 1ywpo (and Factor 2gy
with Definitional Vocabulary) had statistically significant correlations in the expected
direction with the measures of early academic skills and HTKS scores. The remaining
significant correlations were opposite the expected direction, suggesting that once variance
due to the general Self-Regulation factor was removed from items on Factors 2—4, the
remaining variance represented the degree to which the general factor “over-predicted” item
scores on the BRIEF-P. Similar to results from the bifactor model, the results from the
structural model using the four factors from the correlated-factors model indicated that only
Factor 1ywm/po had statistically significant and unique relations with measures of early
academic skills and HTKS scores that were in the expected direction. All significant and
unique relations between Factors 2—-4 and the academic skills and HTKS scores were
opposite the hypothesized direction and opposite the direction of the zero-order correlations,
indicating that these relations represent suppression effects.

Overall, results of the correlational and structural model analyses with the factors derived
from the BRIEF-P in this sample indicated that the measure assesses some component of
self-regulation. However, results of these analyses raise questions about the predictive utility
and construct validity of some of the subscales of the BRIEF-P. Across analyses, only the
general Self-Regulation factor and the factor comprised of items from the BRIEF-P Working
Memory and Plan/Organization subscales were uniquely related in expected ways with
indices of children’s early academic development. Similarly, only the general Self-
Regulation factor and the factor comprised of items from the BRIEF-P Working Memory
and Plan/Organization subscales were associated with HTKS scores. McClelland et al.
(2007) argued that the HTKS assesses multiple aspects of EF, including inhibitory control,
working memory, and shifting. Consequently, a failure to find the expected pattern of
relations between factors consisting of items primarily from the BRIEF-P Inhibit and
Shifting subscales is discrepant from the pattern of findings of previous studies that have
found substantial relations between performance-based measures of EF and report-based
ratings of behavior self-regulation (e.g., Fuhs et al., 2014; Ponitz et al., 2009). Results of this
study suggest that these factors may not validly measure the underlying constructs they are
intended to measure. Alternatively, Toplak et al. (2013) argued that performance-based and
ratings-based measures of EF measure different levels of EF ability. That is, the HTKS may
measure domain-specific aspects of EF in constrained circumstances, whereas the BRIEF-P
may measure more general day-to-day EF ability. Similarly, because report-based measures
are designed to assess self-regulation through parent and teacher observations of day-to-day
activities, these measures capture both self-regulation skills and behaviors within which
these skills are demonstrated. It is possible that when the general self-regulation ability is
removed from the report-based self-regulation measure, such as in a bifactor model, the
variance that remains is attributable to the behavior within which these skills were assessed.
This behavior would only be tangentially related to self-regulation, which might explain the
lack of significant relations to performance-based measures that are designed to tap only a
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specific skill in a situationally constrained manner. A combination of content analysis and
additional correlational findings is needed to determine the most likely explanation of these
findings.

EF Domains and BRIEF-P Items

As noted above, results of factor-analytic studies with adults and older children indicate that
EF is composed of three interrelated skills, inhibitory control (or inhibition), working
memory, and shifting (Lehto et al., 2003; Miyake & Friedman, 2012; Miyake et al., 2000).
Results of studies of younger children are consistent with a simpler structure of EF, with
shifting not emerging as a distinct aspect of EF until early adolescence (Lee, Bull, & Ho,
2013). Studies with preschool populations often report that measures of different aspects of
EF are best represented as a single dimension (e.g., Shing, Lindenberger, Diamond, Li, &
Davidson, 2010; Wiebe, Espy, & Charak, 2008; Wiebe et al., 2011). However, more recent
studies have reported distinct Inhibitory Control and Working Memory factors in children
who are at least four years of age (Lerner & Lonigan, 2014; Schoemaker et al., 2012).
Although these findings suggest that EF consists of a limited number of skills, all of these
structures of EF are based on performance-based EF tasks.

The BRIEF-P purports to measure five aspects of EF: working memory, inhibition, shifting,
planning/organization, and emotional control. The first three of these overlap with the
components of EF identified in analyses of performance-based EF tasks. Examination of the
items that make up the subscales of the BRIEF-P that overlap with these constructs suggests
departures between the construct definitions and the BRIEF-P items intended to index them.
Several of the items from the Working Memory subscale seem to reflect simple memory
(e.g., trouble remembering things, repeats same mistakes, trouble remembering two things)
or reflect something only tangentially related to memory (e.g., short attention span, unaware
when does well or not well, requires assistance to stay on task). Most items from the
Inhibition subscale reflect silly, off task, impulsive behaviors, rather than behaviors that
reflect inhibition of a prepotent response to a situation or effectively screening-out
competing information. Most of the items from the Shifting subscale appear to reflect
shyness or a lack of social flexibility, as these items focus on children’s emotional capability
to handle new or novel situations, rather than the ability to switch between rules or mental
sets. This mismatch between item content and the intended domain may explain why factors
made up primarily of items from the Inhibit and Shifting subscales of the BRIEF-P did not
relate in expected ways with academic and behavior self-regulation measures.

Limitations and Future Directions

Despite the strengths of this study, including a large sample relative to the number of items
on the BRIEF-P, analyses that appropriately accounted for the nested structure of the data,
and inclusion of additional measures that allowed an examination of theoretically expected
relations between the BRIEF-P and other constructs, the study had a number of limitations.
First, although both the correlated-factors model and the bifactor model of the BRIEF-P
provided acceptable fits to the data and these models yielded the best possible fits to the data
with a limited number of cross-loading items, we did not explore models that may have
yielded better fit indices because this would have required eliminating items or dropping
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factors (and associated items) from the model. Future studies should be conducted to refine
the BRIEF-P to yield a model with improved model fit. Second, because we were interested
in comparing optimal structural models of the BRIEF-P instead of refining or defining
measurement of a construct, we did not adopt the more conservative strategy of conducting
exploratory and confirmatory analyses on different random subsets of the sample. Future
studies with additional adequately sized samples should be conducted to refine the item-
level structure of the BRIEF-P.

Third, sample demographic data was incomplete, which may have implications for the
generalizability of results across ethnicities. However, there is no reason to believe
substantial differences between children with and without reported ethnicity information
exist, as children were recruited from the same populations, through the same preschools.
Furthermore, the sample used in this present study was more ethnically and racially diverse,
as compared to the sample used by Isquith et al. (2004). Fourth, we only used teacher-
reported BRIEF-P scores in this study. Given findings from previous research that indicate
slightly different factor structures for parent and teacher reported BRIEF-P scores (i.e.,
Duku & Vaillancourt, 2014; Isquith et al.) replication of these findings with parent reported
BRIEF-P scores is recommended for future studies. Fifth, we only used one performance-
based measure of EF, the HTKS task. Expanding beyond the correlates we selected might
help explain some of the more confusing findings, such as the lack of relation between the
Inhibition factor and a direct measure of IC. Further, measures that are more similar in item
presentation to the BRIEF-P might provide a better context to examine convergent validity.
It may be that the performance-based nature of the HTKS renders it difficult to equate to
teacher-report measures—although this has not been a problem in previous studies in which
at least modest correlations between performance-based and teacher-reported measures of
EF have been reported (e.g., Eisenberg et al. 2000). Future studies that include multiple
performance- and report-based measures of EF as correlates should be conducted to further
assess the convergent validity of the BRIEF-P factors. Finally, the sample size we had
available for the HTKS was limited in comparison to the sample size of BRIEF-P.
Replication of these findings with a larger and more equivalent sample size is suggested.

Summary and Conclusions

Although the BRIEF-P is a measure commonly used to assess EF in populations of young
children and is often used in research to assess the relation between EF skills and other
important developmental outcomes (e.g., Clark et al., 2010; Ghassabian et al., 2013), there
are few studies that have examined the degree to which it conforms to its hypothesized
structure or assessed the predictive utility of its scores with important developmental
outcomes. The results of this study yielded mixed findings concerning the structure and
predictive utility of the BRIEF-P. Although the BRIEF-P is intended to assess five distinct
components of EF, the series of factor analyses conducted in this study indicated that the
items of the BRIEF-P do not map onto factors in the way that would be expected based on
its purported subscale structure, and the best four-factor solution revealed substantial
correlations between factors. Although a bifactor solution identified a general Self-
Regulation factor that explained variance in responses across all items, this general factor
did not account for all of the overlap among specific factors, resulting in a degree of model
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misspecification. Analyses of the correlations of the factors indicated that the majority of the
factors had limited convergent validity with academic ability or with a performance measure
of behavior self-regulation. Overall, these findings call into question the construct validity of
aspects of the measure. Although it appears that, as a whole, the BRIEF-P measures some
aspect of the self-regulatory capacity of preschool children and may provide a useful global
index of this capacity, it appears unlikely that the specific components of EF that the
measure purports to assess are well represented by the items or that the resultant subscales
have utility beyond the measurement of a global self-regulatory capacity. Additional work is
necessary to refine the measure and to establish the validity of the current or a refined
measure.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This research was supported by grants from the Institute of Education Sciences (R324E06086 & R305B090021).
Preparation of this work was supported by a grant from the Eunice Kennedy Schriver National Institute of Child
Health and Human Development (HD052120). The views expressed herein are those of the authors and have not
been reviewed or approved by the granting agencies.

References

Allan NP, Hume LE, Allan DM, Farrington AL, Lonigan CJ. Relations between inhibitory control and
the development of academic skills in preschool and kindergarten: A meta-analysis. Developmental
Psychology. 2014; 50:2368-2379. [PubMed: 25069051]

Allan NP, Lonigan CJ. Examining the dimensionality of effortful control in preschool children and its
relation to academic and socioemotional indicators. Developmental Psychology. 2011; 47:905-915.
[PubMed: 21553957]

Allan NP, Lonigan CJ. Exploring dimensionality of effortful control using hot and cool tasks in a
sample of preschool children. Journal of Experimental Child Psychology. 2014; 122:33-47.
[PubMed: 24518050]

Anderson P. Assessment and development of executive function (EF) during childhood. Child
Neuropsychology. 2002; 8:71-82. [PubMed: 12638061]

Best JR, Miller PH, Naglieri JA. Relations between executive function and academic achievement from
ages 5to 17 in a large, representative national sample. Learning and Individual Differences. 2011;
21:327-336. [PubMed: 21845021]

Blair C, Razza RP. Relating effortful control, executive function, and false belief understanding to
emerging math and literacy ability in kindergarten. Child Development. 2007; 78:647-663.
[PubMed: 17381795]

Bodnar EL, Prahme CM, Cutting LE, Denckla MB, Mahone ME. Construct validity of parent ratings
of inhibitory control. Child Neuropsychology. 2007; 13:345-362. [PubMed: 17564851]

Bonillo A, Jimenez EA, Ballabriga MC, Capdevila C, Riera R. Validation of Catalan version of
BRIEF-P. Child Neuropsychology. 2012; 18:347-355. [PubMed: 21961875]

Bracken, BA. Bracken Basic Concept Scale: Stimulus Manual. Psychological Corporation; 1984.

Bracken BA. Limitations of preschool intstuments and standards for minimal levels of technical
adequacy. Journal of Psychoeducational Assessment. 1987; 4:313-326.

Bracken, BA. Bracken school readiness assessment. San Antonio, TX: The Psychological Corporation;
2002.

Brown, T. Confirmatory factor analysis for applied research. New York: Guildford; 2006.

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Spiegel et al.

Page 18

Clark CA, Pritchard VE, Woodward LJ. Preschool executive functioning abilities predict early
mathematics achievement. Developmental Psychology. 2010; 46:1176-1191. [PubMed: 20822231]

Diamond A. Development of the ability to use recall to guide action, as indicated by infants’
performance on AB. Child Development. 1985; 56:868—883. [PubMed: 4042750]

Diamond, A. The epigenesis of mind: Essays on biology and cognition. Hillsdale, NJ: Lawrence
Erlbaum Associates, Inc; 1991. Neuropsychological insights into the meaning of object concept
development; p. 67-110.

Diamond A, Taylor C. Development of an aspect of executive control: Development of the abilities to
remember what | said and to “do as | say, not as | do”. Developmental Psychobiology. 1996;
29:315-334. [PubMed: 8732806]

Duku E, Vaillancourt T. Validation of the BRIEF-P in a sample of Canadian preschool children. Child
Neuropsychology. 2014; 20:358-371. [PubMed: 23721091]

Duncan GJ, Dowsett CJ, Claessen A, Magnuson K, Huston AC, Klebanov P, Pagani LS. School
Readiness and Later Achievement. Developmental Psychology. 2007; 43:1428-1446. [PubMed:
18020822]

Eisenberg N, Guthrie IK, Fabes RA, Shepard S, Losoya S, Murphy BC, et al. Prediction of elementary
school children’s externalizing problem behaviors from attention and behavioral regulation and
negative emotionality. Child Development. 2000; 71:1367-1382. [PubMed: 11108101]

Espy K. Using developmental, cognitive, and neuroscience approaches to understand executive control
in young children. Developmental Neuropsychology. 2004; 26:379-384. [PubMed: 15276900]

Espy KA, Kaufmann PM, McDiarmid MD, Glisky ML. Executive functioning in preschool children:
Performance on A-not-B and other delayed response format tasks. Brain and Cognition. 1999;
41:178-199. [PubMed: 10590818]

Ezpeleta L, Granero R, Penelo E, Osa N, Doménech JM. Behavior Rating Inventory of Executive
FUnction-Preschool (BRIEF-P) applied to teachers: Psychometric properties and usefulness for
disruptive disorders in 3-year-old preschoolers. Journal of Attention Disorders. 2012:1-3.

Fuhs MW, Farran DC, Nesbitt KT. Prekindergarten children’s executive functioning skills and
achievement gains: The utility of direct assessments and teacher ratings. Journal of Educational
Psychology. 2014

Ghassabian A, Herba CM, Roza SJ, Govaert P, Schenk JJ, Jaddoe VW, Hofman A. Infant brain
structures, executive function, and attention deficit/hyperactivity problems at preschool age. A
prospective study. Journal of Child Psychology and Psychiatry. 2013; 54:96-104. [PubMed:
22928649]

Gioia, GA., Espy, KA., Isquith, PK. BRIEF-P: Behavior Rating Inventory of Executive Function--
preschool Version: Professional Manual. Psychological Assessment Resources; 2003.

Gioia GA, Isquith PK, Guy SC, Kenworthy L. Test review: Behavior Rating Inventory of Executive
Function. Child Neuropsychology. 2000; 6:235-238. [PubMed: 11419452]

Gioia GA, Isquith PK, Retzlaff PD, Espy KA. Confirmatory factor analysis of the Behavior Rating
Inventory of Executive Function (BRIEF) in a clinical sample. Child Neuropsychology. 2002;
8:249-257. [PubMed: 12759822]

Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: Converntional criteria
versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal. 1999; 6:1-55.

Isquith PK, Gioia GA, Espy K. Executive function in preschool children: Examination through
everyday behavior. Developmental Neuropsychology. 2004; 26:403-422. [PubMed: 15276902]

Jacob R, Parkinson J. The potential for school-based interventions that target executive function to
improve academic achievement: A review. Review of Educational Research. 2015:1-41.

Kraybill JH, Bell MA. Infancy predictors of preschool and post-kindergarten executive function. Dev
Psychobiol. 2013; 55:530-538. [PubMed: 22692790]

Lonigan, CJ., Wagner, RK., Torgesen, JK., Rashotte, C. Test of Preschool Early Literacy. Austin, TX:
ProEd; 2007.

Lee K, Bull R, Ho RMH. Developmental changes in executive functioning. Child Development. 2013;
84:1933-1953. [PubMed: 23550969]

Lehto JE, Juujérvi P, Kooistra L, Pulkkinen L. Dimensions of executive functioning: Evidence from
children. British Journal of Developmental Psychology. 2003; 21:59-80.

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Spiegel et al.

Page 19

Lerner MD, Lonigan CJ. Examining dimensionality of executive function among preschool children:
Unitary versus distinct abilities. Journal of Psychopathology and Behavioral Assessment. 2014;
36:626—639. [PubMed: 25642020]

MacCallum RC, Browne MW, Sugawara HM. Power analysis and determination of sample size for
covariance structure modeling. Psychological Methods. 1996; 1:130-149.

Mahone EM, Hoffman J. Behavior ratings of executive function among preschoolers with ADHD. The
Clinical Neuropsychologist. 2007; 21:569-586. [PubMed: 17613979]

McClelland MM, Cameron CE, Connor CM, Farris CL, Jewkes AM, Morrison FJ. Links between
behavioral regulation and preschoolers’ literacy, vocabulary, and math skills. Developmental
Psychology. 2007; 43:947-959. [PubMed: 17605527]

Matthews JS, Ponitz C, Morrison FJ. Early Gender Differences in Self-Regulation and Academic
Achievement. Journal of Educational Psychology. 2009; 101:689-704.

Mcauley T, Chen S, Goos L, Schachar R, Crosbie J. Is the behavior rating inventory of executive
function more strongly associated with measures of impairment or executive function? Journal of
International Neuropsychological Society. 2010; 16:495-505.

McClelland MM, Cameron CE, Connor CM, Farris CL, Jewkes AM, Morrison FJ. Links between
behavioral regulation and preschoolers’ literacy, vocabulary, and math skills. Developmental
Psychology. 2007; 43:947-959. [PubMed: 17605527]

Miyake A, Friedman NP. The nature and organization of individual differences in executive functions:
Four general conclusions. Current Directions in Psychological Science. 2012; 21:8-14. [PubMed:
22773897]

Miyake A, Friedman NP, Emerson MJ, Witzki AH, Howerter A. The unity and diversity of executive
functions and their contributions to complex “frontal lobe” tasks: A latent variable analysis.
Cognitive Psychology. 2000; 41(1):49-100. [PubMed: 10945922]

Muthén, LK., Muthén, BO. Mplus User’s Guide. Sixth Edition. Los Angeles, CA: Muthén & Muthén;
1998-2011.

Panter JE, Bracken BA. Validity of the Bracken School Readiness Assessment for predicting first
grade readiness. Psychology in the Schools. 2009; 46:397-409.

Ponitz CEC, McClelland MM, Jewkes AM, Connor CM, Farris CL, Morrison FJ. Touch your toes!
developing a direct measure of behavioral regulation in early childhood. Early Childhood Research
Quarterly. 2008; 23:141-158.

Ponitz CC, McClelland MM, Matthews JS, Morrison FJ. A structured observation of behavioral self-
regulation and its contribution to kindergarten outcomes. Developmental Psychology. 2009;
45:605-619. [PubMed: 19413419]

Schoemaker K, Bunte T, Wiebe SA, Espy KA, Dekovi¢ M, Matthys W. Executive function deficits in
preschool children with ADHD and DBD. Journal of Child Psychology and Psychiatry. 2012;
53:111-119. [PubMed: 22022931]

Shaul S, Schwartz M. The role of executive functions in school readiness among preschool-aged
children. Reading and Writing. 2013

Sherman EMS, Brooks BL. Behavior Rating Inventory of Executive Function -Preschool \Version
(BRIEF-P): Test review and clinical guidelines for use. Child Neuropsychology. 2010; 16:503—
519.

Shing YL, Lindenberger U, Diamond A, Li S-C, Davidson MC. Memory maintenance and inhibitory
control differentiate from early childhood to adolescence. Developmental Neuropsychology. 2010;
35(6):679-697. [PubMed: 21038160]

Sims DM, Lonigan CJ. Inattention, hyperactivity, and emergent literacy: Different facets of inattention
relate uniquely to preschoolers’ reading related skills. Journal of Clinical Child and Adolescent
Psychology. 2013; 42:208-219. [PubMed: 23186142]

Smith-Donald R, Raver CC, Hayes T, Richardson B. Preliminary construct and concurrent validity of
the preschool self-regulation assessment (PSRA) for field-based research. Early Childhood
Research Quarterly. 2007; 22:173-187.

Steiger JH. Tests for comparing elements of a correlation matrix. Psychological Bulletin. 1980;
87:245-251.

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Spiegel et al.

Page 20

Toplak ME, Bucciarelli SM, Jain U, Tannock R. Executive Functions: Performance-Based Measures
and the Behavior Rating Inventory of Executive Function (BRIEF) in Adolescents with Attention
Deficit/Hyperactivity Disorder (ADHD). Child Neuropsychology. 2008; 15:53-72.

Toplak ME, West RF, Stanovich KE. Practitioner review: Do performance-based measures and rating
of executive function assess the same construct. Journal of Child Psychology and Psychiatry. 2013;
54:131-143. [PubMed: 23057693]

Vitaro F, Brendgen M, Larose S, Tremblay RE. Kindergarten disruptive behaviors, protective factors,
and educational achievement by early adulthood. Journal of Educational Psychology. 2005;
97:617-629.

Wanless SB, McClelland MM, Acock AC, Ponitz CC, Son S, Lan X, et al. Measuring behavioral
regulation in four societies. Psychological Assessment. 2011; 23:364-378. [PubMed: 21381840]

Wiebe SA, Espy KA, Charak D. Using confirmatory factor analysis to understand executive control in
preschool children: I. latent structure. Developmental Psychology. 2008; 44:575-587. [PubMed:
18331145]

Wiebe SA, Sheffield T, Nelson JM, Clark CAC, Chevalier N, Espy KA. The structure of executive
function in 3-year-olds. Journal of Experimental Child Psychology. 2011; 108:436-452. [PubMed:
20884004]

Zevenbergen AA, Ryan MM. Gender differences in the relationship between attention problems and
expressive language and emerging academic skills in preschool-aged children. Early Child
Development and Care. 2010; 180:1337-1348.

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



Page 21

Spiegel et al.

"100" >d
-

¥

“(4INYM) [enpisal asenbs-ueaw 1004 pajybIam/(HINYS) [enpisal asenbs-uealu 1004 PazZIpJepuelS = HINEM/S ‘uonewrxoidde Jo Jo1is-asenbs ueaw 1004 = YISINY ‘Xapul 11j SIM3T
-139N1 = |L Xopul }j dAIRIedWod = [4D ‘|8pOW By} Ul PapN|aUI UsyMm °T Uey) Ja1eaiB Buipeo| pazipiepuels e pey 3 asnedaq [9pow ay} Wolj papn|oxe ag 0} pey Wwall auo ‘uonnjos Jadoid e aaLlap oL,

L9E'C =N SION

28T 9 66° €6 0§ s LVCBY 10108)19 101084 ‘0T
112 L0° 66° 16 ¥ oy 3L°G09 (Speo|sso1d /T) 4019e4-1 6
662 or L6 18 GE sk 7VTVEB (speojssoud ou) Jojoes-y 8
Aiorewyuod
20 20 86 86  BEG'E xxx38L9L9 10)984-G ul
20 20 86" 86 L6G'E nnS86TGL 1019854 9
€0 20 16 16 LSO'C  xxxCOEE0'6 100984-€ g
60" S0’ 98 /8  BILE xx08696'LC 101984-7 v
er L0 LI 8L 0BLE e CTLOVY 1030847 €
Aiojelojdx3 [ane-g
IR T v6 78 12 e 09°G80T p101084-T 7
€L 60 86" 68 PE  xx08989 1010846 1
Aiorewyuod
JNIMS  V3ISWd  17L 14D p X PPO uondiisaqpedAl PPOIN  BPOIN

UOISIBA [00UIS8Id-UONIUNS 8AIIND8XT JO Alojuaau| Buiey JoiAeyag auy 10 81nonas 10108} 8yl JO S|POLU JUBIBLLIP J0) SOSIeIS 114

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



Page 22

Spiegel et al.

«VT «Sv’ 10— «S SI3U10 JBL10q JeL} suonoe 8z1ufiodal 0} s|req | 8¢
«9T *«G0° x50’ %99 Aufige yorew jou ssop Moy INM €9
«ST 00 VT *€9’ >sel e Jo sjresop dnybnes s O/d 6€
80" %67  £80- «x2l dn uead 0} S1Y10 10} SASSAW SAARSTT  O/d e
T %0- KTT WL [|9M JOU JO [|3M SBOP UBYM asemeun N 1S
10 «LT 60— Gl Aem paziuebliosip e ur Aeme sbulyl sind  O/d ¥
«8T £80-  «OT %G/.° Buoum 1o ybu xser swiopiad usym aremeun A €9
«GT «80-  T0°  «9L Buryrel usym o1doy urejurews JouueDd M Ly
*LT 20— 90— wLL paxoenapIs Ajiseg | 85
A 00" %80 Ll ueds uonuape Loys M 19
«80—  xL0 «ET 6L Jsele lels 0y pjoyaq orseH  O/d 6
«0T  «9T-  «G0° %8 sbuiyy Jo suondiiosap ysiuly jouued  AM o1}
0T %60 x90'— xG8 yse1 uo Aeis 0 aouelsisse saiinbay N z€
€0~ xl0- K0T «98° sbuiy reuosiad puy Jouued  O/d 6T
10’ *90° T0°- /8 sayeIsiw awes syjeaday  INM T
¥60'=  TO'-  «80" 68 ons usym swisjqoud Bulajos sjgnoiL O/d 62
x80'— ST *E0° 68 ${se) 913]dW0d 0} SAMAIE YHM 3IgNoIL N L
«IT «TC- «E0° 68 sBuiy Butisqwiawal 3|gnoIL  INM 69
*90'— 10 %90 *x16 Ananoe uo papers Bumsb sjgnoil M 18
00 L0 c0- «16 syse} ajajdwod oy sjre4 O/d 6v
€0'- 80— 00 6 sbuyy puyJouued  O/d 44
20— «x90° xL0—  «E6 noe Aejd Buiysiul jgnoil  INM A
xG0'=  x60°  «90'-  «E6° Aejd Buuinp BuieULIUOI BIGNOIL  INM 4
«PT'-  €0- 20 6 sbuiy) omy Buisquiawial ajgnoil  INM z
07— T0-  xG0°  G6 SOIIAIOR dals-IINW UM 3[gnoiL  INM 12
€0—  ¥0'-— x€0'- %56 AuAnoe Jo ajppiw u1 s186104 A /€
«OT'—  %£0'- 20 %6 196 03 pasoddns sem ays/ay 1eym s3ebio4  O/d T
¥4 €4 cd T4 uondiiossg wel| 9IS # Wel|

¢ dlqeL

Author Manuscript Author Manuscript

Author Manuscript

$1019B} U3aM]aQ aUO pue
UIYIIM INOJ YIIM SISAeur 10198} |9AS]-0M] AJ0TRl0|dXa W04 SWall UOISIaA |00UISaid-Uonaun aAnndax3 Jo Aiojusau| Buney Joineysg Joj sBuipeo] 101oe4

Author Manuscript

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



Page 23

Spiegel et al.

8L x0¢ 90" ) Afusnbauy 1013U03 40 N0 S} | I
*18 70— *60° 20 op sJayio uaym Buiybne dois 0 sjreq | 8
*G8° *CT 100 90— Alpnoj sAejd/sxeL | 8y
%G8 LT *€0 T0- 10J3U09 JO INO 1O PIM SV | 25
%68 L0 [40) ¢0'- 13410 UBL} JB1||1S JO I3P[IM S1OY | 8T
86" €0- «¥0- TO- AJ11s 00} SaW029g | 09
*E€T «8 [40) *LV $18430 S]03jJe JoIAeyaq MOy JO alemeun | €
suonoeal anefau
ST *1G €0’ - Mooy S9sNed J0IABYSQ UBLYM 32130U 0} S|1eq | ooy
x50 69 €9 10— Apoo\ o3 12
*«CT 09 <07 x50 sisungino AiBue/anisoldx3 oE| 9
0 *19’ Moa 20 AJuappns pua Jey} S}SINCINO asualu| o3 1€
10 9 XIS WO uoseas 33| yum sisingino seH O3 9T
€0- x99 %G xG0'- swa)qoud [jews 0} S}oeallsAQ D3 T
«6T— x0L %€9’ 20— 1sdn Ajise3 03 1T
«0g 20 08 8¢ saniAIoe [ealdAl Ag pawaymIsnQ oE| iR
S0 6V «1G 10 spolad Buoj Joy pajuloddesip sAeis oE| o
OV 60— xS *PT suo1renyis Asng ul pawsymMIsAnQ S 0S
*PT O ey 90" s1ay10 uey) AjBuouis aiow syoeay 23 9
*LT * x99 0 sBuiy) |jews 03 s10e81IBAO 23 9z
«8T" 10 69 8T 1jnwis asuaul Aq pasayiog S sz
«CT'—  «9T— 0L *0€ SIUBAS Jeljiwreun Je ul Buuiol Aynaiyia S ov
*80° T *0L *«ST aunnol Jo abueyo sisisay S (%
*CT S0’ 7N %60 JuswuoIIAUB Ul sabueyd Aq pagunisia S 0e
€0’ *LT %18 20 saunnoJ/sueld ur ssbueyd Aq 19sdn s199 S ST
«60— 60 8 «G0'- suonenis mau ynm 1esdn s1e9 S S
*90'—  xIT- 96  «V0'- ajdoad meu 03 Bunsnlpe signoiL. S 0T
20— VZ- 6 «20'- SUOITeN}IS M3U Ul 9|qeHojwodun S 0z
«e *9C *80° *Sp’ uoIsIAIBdns 8s0[o spasN | I
*CT *0C 8¢ Mooy sainAnRoe Bulbueyd sjgnol S ge
*x€C¢ *GT *LT *EG’ saunnou paystiqelss Buimojoy ajgnoiL  O/d 124
4 ed ¢d = uondiiosag wel|  B[edS # Wwel|

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



Page 24

Spiegel et al.

'S0 >d

-

T $10198} = 4~ T {]043U02 Jeuonows = D3 ‘Buiyiys = S ‘uoniqiyul = | ‘Asowsw Bupiom = NAN ‘uoireziuefio pue Buluueld = O/d "plog Ul umoys Og" uey) Jayeald Jo [enba sbulpeo] 1010e4 {/9€'2 =N SAION

Author Manuscript

KOV 00 20— «SE Apfoinb ooy sanianoe/sser saeidwioy | 95
LV 0 70 e sayeIsIW A[JIS SaeIN A 44
67 «LT %90- OV Awuinbs/ssa)sal/A186pi4 | ford
*LS *9C 10— Ve anisindwi| | Y4
%9 X9T 10 *6T saniAnoe Buiddoss ajgno.n seH | S
%99 *CT’ 10 1T Ae|d ssox031/558]818D | 29
1= ed =] T4 uondiioseq wel| 9IS # Wwel|

Author Manuscript

Author Manuscript

Author Manuscript

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



Page 25

Spiegel et al.

Author Manuscript

09 €9 ve’ WM g5
178 €L ve ord 6e
19 19 ve WM z
£s L9 58 WM Iy
st o 58 ord 6
9% " 98’ o/d ve
8y’ e .8 WM Is
I5 19 .8 ord 62
0z o8 88’ s se
09 L9 88’ o/d 6T
v 8L 68 WM 19
29 L9 68" WM 65
65 89’ 68" WM L€
0z o8 68" ord vz
8y’ o 68 WM T
20 L9 68" o/d yT
W o 06 WM €9
55 w 06 WM 15
.5 W 06 WM 2
29 89’ 06 WM 1z
95 W 06 WM Al
vy 6L 16 _ 85
29 69 16 ord vy
s sl 16 WM L
W 8L 26 WM €
g5 oL €6 ord 6v

pioped gloves zioped Tiowed NS yiopes £oped zIowed TI0ped ORISIAINNE  # Rl d-dd3Iug

PPON Jowelig

IPPO I\ S 1010e4-pare 1100

€ 9lqeL

Author Manuscript

S|apow 1013B}1q pue SI019B)-Pale|aliod
1O SISA[eue 1019e) A101RWILUOD WOJJ [9POW J0198J-IN0J Ul SWall UOISI3A [00UISaid-Uuonaun4 aAnndax3 Jo Alojusau| Buney Joineysg Joj sbuipeoj 101oe4

Author Manuscript

Author Manuscript

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



Page 26

Spiegel et al.

.5 sl 16 I 81
8g n 56 | 2
pe" 98 96" I ¥5
05 28 96" I e

w0'- Wb’ 68 8y’ 89 I £
80— 2100 g6 €5 oL I 3
.5 by €9’ bs 69 oF 11
£g g€’ 59 Is vo 53 1
15 8z o 8g 2 o3 oT
05 9o o 65 99 oF 1€
6t 7 el 65 L9 53 174
e oT o 29 99 53 9
w0~ 8z 08 o .5 s 05
2T £ 88’ 09 53 v
v 6 99 05 po 53 or
19 ot ot w 90 s or
9" 1€ 6L 15 w oF Y4
9" 6 18 05 8L 53 9%
18 o 08 s o1
08’ st a2 s 0z
8¢’ 99 58 s sz
15 69 68" s 3
99 29 68’ s S
09 89’ 26 s o1
15 o 9%’ s s
8T’ pT 88’ 95 ev I €1
oT- S0’ g6 8y w I 8e
ge 99 sl WM €5
L€ bL €8 ord v
pioped gloves ziowed Tiowed U yioes goped z.oked TI0Ned ORISIAINNE  #URl d-dd31dd

BPO Joelig

JoPO I\ S 1010e4-pare 110D

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



Page 27

Spiegel et al.

‘loauod

Jeuonow3 = O3 BuIys = S Hqiyul = | ‘A1ows Buiop = N ‘uoneziuebiQ pue Buluueld = O/d "sbulpeo Alepuodas ale pjoq ui sbuipeo] ‘100" > & 1e Juedisubis ae sbuipeoy ||e ‘paxJew ssajun SaloN

Author Manuscript

6T 6 bg 6 ov I 95

v vz 89’ ov v WM 4

e ST w0 €9 8z I €2

vy o 28 _ 8

o5 o o8 | 8y

8g oL .8 _ 09

g€’ 28 16 _ 29

g€ a2 16 | 82
pioped giowes z.owed Tioped U yioes €ioPed zUobed TI0Pes ORISIAINNE  #Wel d-dd31ud

PO Jo1oelig

JoPO IN'S J010e4-pate 110D

Author Manuscript

Author Manuscript

Author Manuscript

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



Page 28

Spiegel et al.

100 >d
x

¥¥

‘10°>d

£
‘0" >d

*

'S10J98} |[e U0 passalbal Ajsnosuelnuiis a1am Sainseaw d1Wwapede pue SH1H Yaiym

Ul S|9POW [24NIONJIS WOJJ SIUBIDIYS0 pazipsepuels ale sasayiuased ul senje/ 's1030e) 1oy ([sesayuated ul eydje] sanjea ebawo) sanijigeljal AOus]SISUOD [eulalul aJe [9POW S1010es-pale|aliod 10y [euobelp
Buoye sanfeA ‘Aoeial AjJe3 100yosald 10 1581 = TIJOL HSel SI9p|N0YS-SaaUN-Sa0] -pesH = SHLH ‘UO0ISIGN J00YISAl-UOIIUNA MINIEXT JO AIojusAUf Buney 101eysg = d-43199 ‘19€'2 =N ‘SIIoON

(f2) (o) GuT) (,.95-)

.60 00’ 0’ A xxCC = AT €0'- T’ — IO o 91028 [€10] S8|eIS UdxdeIg
(,o1) (90'-) (00)  (ubv-)

.80’ L0 v0'- R ANt AN o G0'- wall = a¥E—  ssaussemy [eolfiojouoyd 13d0OL
(,92) (80'-) (9T)  (,,,95-)

90’ 70’ 0’ w30 LW L TT 20~ LT wex8C abpajmou uld 713d40L
(w62)  (20-) (000  (.28-)

ST wen T 0T'— TR AR O A S0’ we7C= 98- Asengeao [euonmuyaq 13d0L
(817 (s0) (90)  (..67-)

T g 00° A L0C— 1T - 10° AR e L€ DISEL SI9PIN0YS-S88UM-Sa0] -peaH

(767) 28" 09 ws8V A ¥ 101084 d-43149

(567 v6' S0 x0T € 101084 d-43149

(G6)G6"  wul9 Z 10104 d-43149

(867 86° T J010eH d-43149

10104
{ lojoe4 € 1010e4 7 Jooeq T Joloed [e.UeD) ¢ lojoeq4 € I0oe4 gz JooeH T J0loeo
PPOA J01oeg PPO A SJ010eH-parep1i0)

uone nBal-§|as pue s|Ixs d1Waped. JO SaINseall pue (SWall Papeo]-ssoid /T YIM) UOISI9A
|00U2S81d-U0N2uUNS 8AIN28X3 Jo Alojuaau| Buiey JoiAeyag 1O [apoW J010B)Ig pue [8pOLW S1010R)-PalR|a1i0d J010k)-{ WOJ) SI010R) USaMIaq SUOIR[a1I0D)

¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Psychol Assess. Author manuscript; available in PMC 2018 February 01.



	Abstract
	Current Study
	Method
	Participants
	Measures
	Behavior Rating Inventory of Executive Function-Preschool Version
	Test of Preschool Early Literacy
	Bracken School Readiness Assessment (BSRA)
	Head-Toes-Knees-Shoulders Task

	Procedure

	Results
	Identifying the Factor Structure of the BRIEF-P
	Relations of BRIEF-P with Measures of Academic Skills and Behavioral Self-Regulation

	Discussion
	Structure of the BRIEF-P
	Predictive Utility of BRIEF-P Factors
	EF Domains and BRIEF-P Items
	Limitations and Future Directions
	Summary and Conclusions

	References
	Table 1
	Table 2
	Table 3
	Table 4

