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The  Early  Childhood  Environment  Rating  Scale  – Third  Edition  (ECERS-3)  is the  latest  version  of  one
of  the  most  widely  used  observational  tools  for assessing  the quality  of  classrooms  serving  preschool-
aged  children.  This  study  was  the  first assessment  of  its factor  structure  and  validity,  an  important  step
given  its  widespread  use.  An ECERS-3  observation  was conducted  in  1063  preschool  classrooms  in  three
states.  In  a subset  of  those  classrooms  (n  =  119),  Classroom  Assessment  Scoring  System  –  Pre-K  (CLASS
Pre-K)  and child  assessment  data  were  also  collected.  Analyses  of  the  ECERS-3  suggested  that  a  single
factor  does  not  adequately  capture  item  variability.  Of  the  solutions  tested,  the  four-factor  (Learning
Opportunities,  Gross  Motor,  Teacher  Interactions,  and Math  Activities)  provided  the  best  combination
of  statistical  support  and  theoretical  utility.  In  general,  the  ECERS-3  Total  Score  and  the four  factors
were  moderately  correlated  with  the three  domains  of the  CLASS  Pre-K.  ECERS-3  Total  Score,  Learning
easurement Opportunities,  and Teacher  Interactions  were  positively  related  to  growth  in  executive  function,  as  were
all  three  domains  of the  CLASS  Pre-K.  However,  all significant  associations  were  small,  and  most  tested
associations  between  ECERS-3  scores  and  children’s  growth,  and  between  CLASS  Pre-K  and  children’s
growth,  were  not  significant.  Results  are  discussed  in  terms  of  their  implications  for  measuring  preschool
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. Introduction

The Early Childhood Environment Rating Scale – Third Edition
ECERS-3; Harms, Clifford, & Cryer, 2015), published in 2015, is
he latest version of one of the most widely used observational
ools for assessing the quality of classrooms serving preschool-
ged children in the United States and around the world. It is
esigned to measure all domains of quality, including physical
pace, groupings, materials, instruction, health, and safety. The
CERS-3′s predecessor, the Early Childhood Environment Rating
cale − Revised (ECERS-R; Harms, Clifford, & Cryer, 2005) is a major
omponent of quality measurement in nearly all of the Quality
ated and Improvement Systems (QRIS) across the United States
Administration for Children and Families, 2015; Tout et al., 2010)
nd has been used in most major national studies of early child-

ood, including Head Start Family and Child Experiences Survey
FACES; Moiduddin, Aikens, Tarullo, West, & Xue, 2012) and the
arly Childhood Longitudinal Study-Birth Cohort (ECLS-B; National

∗ Corresponding author at: FPG CDI, CB #8180, University of North Carolina,
hapel Hill, NC 27599-8180, United States.

E-mail address: diane early@unc.edu (D.M. Early).

ttps://doi.org/10.1016/j.ecresq.2018.04.009
885-2006/© 2018 The Author(s). Published by Elsevier Inc. This is an open access article
/).
hed  by  Elsevier  Inc.  This  is an  open  access  article  under  the CC  BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Center for Education Statistics, n.d.). The ECERS-R has also been
used extensively by researchers to evaluate state-funded pre-k pro-
grams (Early et al., 2007). Many researchers, evaluators, and QRIS
are either transitioning to or considering a transition to ECERS-
3. The current study provides the first large-scale exploration of
the ECERS-3′s factor structure and its concurrent, divergent, and
predictive validity.

1.1. Push for increased early childhood program quality

Early childhood classroom quality has received increased
national attention in the past two  decades because advocates and
practitioners see it as a key strategy for encouraging school readi-
ness and narrowing the achievement gap (Klein & Knitzer, 2006;
National Association for the Education of Young Children, 2009;
National Education Association, 2008). The term quality in early
childhood education is used to describe the structural and process
features of the environment that promote learning and develop-
ment. Structural quality refers to distal factors in early childhood

settings such as staff:child ratio, group size, teacher education
and training, and staff wages and benefits. These factors are often
considered as necessary supports to promote process quality, but
are not sufficient on their own to optimize children’s learning
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Burchinal, 2017). Process quality, on the other hand, refers to the
roximal interactions among children, adults, and the environment
hat are thought to directly impact children’s growth (Burchinal,
017; Vandell & Wolfe, 2000). Classrooms that are high in process
uality present children with rich opportunities to interact with
dults, peers, and materials. All versions of the ECERS, and the other
idely used early childhood classroom quality measure, the Class-

oom Assessment Scoring System (CLASS; Pianta, La Paro, & Hamre,
008), are designed to measure process quality.

Many state and local governments have created QRIS to boost
oth structural and process quality in early childhood programs
Administration for Children and Families, 2014; Tout et al., 2010)
ith the ultimate goal of improving child outcomes (Elicker &

hornburg, 2011). QRIS assign ratings to programs based on
ultiple factors and provide supports to improve quality, such

s materials, professional development, funds for infrastructure
mprovements, or increased subsidies for low-income children

hose families select higher rated programs.
On a national level, the U.S. Department of Education and the U.S.

epartment of Health and Human Services partnered to improve
arly childhood program quality and access through their Race to
he Top-Early Learning Challenge grants (RTT-ELC; U.S. Department
f Education, 2013). With this initiative, twenty states received
unds to build on the strengths of their existing early childhood
rograms (e.g., child care, Head Start programs, publicly funded
re-k) while also working to reduce inefficiency, improve quality,
nd deliver a coordinated set of services. As with QRIS, the goal of
his quality improvement effort is to promote school readiness (U.S.
epartment of Education, 2013).

State and national quality improvement initiatives typically
ombine several sources of information to gauge quality and moni-
or improvement, but many rely heavily on classroom observations,
sing tools like the ECERS-R or the CLASS. In fact, the term quality

s often used interchangeably with ECERS-R or CLASS scores, with
uality being informally defined as “whatever the ECERS-R or CLASS
easures.” La Paro, Thomason, Lower, Kintner-Duffy, and Cassidy

2012) made this point about the ECERS-R, but the same issue has
risen with the CLASS as more systems adopt that tool.

.2. Research linking program quality and child outcomes

The tautology of conflating the definition of quality with the
ools used to measure it poses a problem for the field because the

easures of quality do not map  neatly onto the expected outcomes
or young children. It is unclear, however, if the problem lies in the
ools or in the underlying idea that quality and growth in early
cademic and social skills are linked.

Several reviews and position papers back an association
etween classroom quality and growth in academic and social
kills (Shonkoff & Phillips, 2000; Vandell, 2004; Yoshikawa et al.,
013); however, the findings are mixed, and when the findings are
ignificant the associations are generally small (Burchinal, 2017;
urchinal, Kainz, & Cai, 2011). For instance, in a study designed to

nform QRIS star-rating cutpoints, Le, Schaack, and Setodji (2015)
ound a non-linear relation between ECERS-R Total Score and chil-
ren’s cognitive skills and a linear relation with social skills. On
he other hand, Gordon, Fujimoto, Kaestner, Korenman, and Abner
2013), and Mashburn et al. (2008) found no associations between
CERS-R Total Score and early academic skills.

As an alternative to using the Total Score in predictive models,
ome researchers factor analyzed the ECERS-R, but this strategy
as also produced mixed and small associations with children’s

utcomes. These factors were labeled Activities/Materials and Lan-
uage/Interactions (Cassidy, Hestenes, Hedge, Hestenes, & Mims,
005) or Provisions for Learning and Teaching and Interactions
Clifford et al., 2005). On one hand, Auger, Farkas, Burchinal,
rch Quarterly 44 (2018) 242–256 243

Duncan, and Vandell (2014) found that Provisions for Learning was
significantly associated with growth in vocabulary (d = .14), but
Howes et al. (2008) and Weiland, Ulvestad, Sachs, and Yoshikawa
(2013) did not. Moreover, Howes et al. (2008) did find that the
Teaching and Interactions factor was  significantly related to vocab-
ulary growth (d = .08), but Auger et al. (2014) and Weiland et al.
(2013) did not.

These mixed or weak associations are not simply a problem
with the ECERS-R. In a meta-analysis of the relationship between
CLASS and children’s outcomes, Perlman et al. (2016) found a few
small associations with executive function and social skills (pooled
correlation coefficients between .06 and .09), but no associations
with traditional early academic skills such as vocabulary, literacy,
and math. These mixed findings and weak associations have led
researchers to question whether the current tools for measuring
quality are inadequate, if there are weaknesses in the assessments
used to evaluate children’s outcomes, or if early childhood class-
room quality in fact plays a limited role in children’s academic
growth (Burchinal et al., 2011).

Some state QRIS, program evaluators, and researchers are turn-
ing to the ECERS-3 in hopes that it will have stronger associations
with children’s outcomes. Indeed, in the introductory materials to
the ECERS-3, the authors note that this new edition was  designed to
“improve the prediction of child outcomes while maintaining the
emphasis on the importance of a wide range of developmental out-
comes in children” (Harms et al., 2015, p. 2). The current study aims
to further the discussion about quality measurement and answer
some pressing questions about the validity of the ECERS-3.

1.3. Similarities and differences between ECERS-R and ECERS-3

The ECERS-R and ECERS-3 share many common features. Both
tools cover the broad range of children’s developmental needs,
including cognitive, social–emotional, physical, health, and safety,
and they share a common scoring strategy and structure. For both
tools, trained observers who have demonstrated that they can reli-
ably use the tool spend several hours observing in early childhood
classrooms. During this time, observers respond to a series of yes/no
indicators that are anchored to a particular place on a 7-point item.
For each item, the observer applies rules to the pattern of yes/no
indicators to determine a score, which are labeled as inadequate (1),
minimal (3), good (5), and excellent (7).

However, there are substantial differences between the tools.
The ECERS-3 places much more emphasis on the role of the teacher
in helping children develop cognitive and social skills. The indi-
cators at the upper end of the scoring continuum focus on staff
providing higher level learning opportunities that help young chil-
dren develop advanced skills related to math and literacy, which
were not included within the ECERS-R. For example, on the ECERS-3
Blocks item, Indicator 20.7.3 requires that “Staff point out the math
concepts that are demonstrated in a way  that interests children
(Ex: discuss ‘more’ and ‘less,’ relationships in size or shape: ‘Look,
these two  squares make a rectangle, just like this one.’; number of
blocks; measurement).” A classroom could attain the highest score
on the ECERS-R Blocks item without any staff interaction.

The ECERS-3 also places less emphasis on materials. For exam-
ple, many of the items in the ECERS-R Learning Activities subscale
(e.g., fine motor, art, blocks) were focused on how materials were
organized, their general condition, and whether they were acces-
sible for children to use throughout the observation. The ECERS-3
still includes indicators related to the provision of materials in these

items; however, additional indicators have been added that focus
on how staff interact with children while they are using the mate-
rials in the item (e.g., indicator 17.3.2 “Staff help solve problems
with sharing the materials and have children clean up properly”).
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The full ECERS-R contained 43 items, but many users scored only
he first 37 items, excluding items that measured the quality of the
rovisions for parents and staff. The ECERS-3 contains 35 items and
mits the parents and staff items altogether. Items that appear in
oth the ECERS-R and the ECERS-3 include: Health Practices, Space

or Gross Motor Play, and Staff-Child Interactions. New 7-point items
ere added to ECERS-3 such as Individualized Teaching and Learning,
nderstanding Written Numbers, and Becoming Familiar with Print.

n the introduction to the ECERS-3 (Harms et al., 2015), the authors
ote that some indicators were revised, added, or moved, based
n the psychometric work done by their colleagues at Frank Porter
raham Child Development Institute as well as Gordon et al. (2013).

Finally, as noted in the introduction to the ECERS-3 (Harms et al.,
015), some definitions, rules, and procedures were revised, such
s how observers determine whether materials are accessible and
ow long the observation lasts. Although the method of combining

ndicator responses into item scores is the same in the two versions,
he authors now recommend that observers score all yes/no indica-
ors, instead of just scoring those needed to obtain the item scores.
dditionally, the ECERS-3 targets classrooms where most children
re from 3 through 5 years of age (rather than from 2½ through 5).

 final significant change to the scoring procedures is that the staff
nterview items have been eliminated. Instead, assessors now rely
olely on observation.

.4. Research questions

The current study seeks to answer three questions about the
CERS-3:

. What is the factor structure of the ECERS-3 items? Are the items
measuring a single, underlying construct of quality or is the
ECERS-3 better described as a multidimensional tool?

. How are the ECERS-3 Total Score and subscales created from the
factor analysis related to the three domains of the CLASS Pre-K
(Emotional Support, Classroom Organization, and Instructional
Support)?

. How are the ECERS-3 Total Score and subscale scores related
to growth in children’s early academic, executive function, and
social skills?

. Method

Data for this study were collected during the 2015–2016 aca-
emic year in three states (Georgia, Pennsylvania, and Washington)
hrough partnerships between the research team and the agency
r organization responsible for that state’s QRIS data collection.
ach of these agencies had already been collecting ECERS-R and
LASS Pre-K data for several years. Two of the three states had
een involved in the pilot testing of the ECERS-3. The data collection
ffort included two components: (1) a large sample of classrooms
hat we refer to as the ECERS-3 Only sample used to answer research
uestion 1, and (2) a smaller sample of classrooms, that we  call the

n-Depth sample, where CLASS Pre-K and child outcomes data were
ollected in addition to ECERS-3 to answer research questions 2 and
. Each is discussed in more detail below.

.1. ECERS-3 Only data collection

.1.1. Classroom sample
Across the three states, the ECERS-3 Only sample includes 944

lassrooms serving preschoolers in 743 center-based early child-

ood programs. Each state partner was asked to conduct ECERS-3
isits in a minimum of 260 classrooms, and each state exceeded
hat goal. The ECERS-3 Only sample is not representative of early
hildhood programs in these states; however, its large size provides
rch Quarterly 44 (2018) 242–256

sufficient statistical power to address the first research question.
We elaborate further on the limitations of this sample in the Dis-
cussion.

Georgia’s QRIS, called Quality Rated, transitioned to the ECERS-
3 during the data collection for this study. Participation in Quality
Rated is voluntary, but the state is making efforts to encourage all
programs to take part. When a program applies for Quality Rated,
one-third of its preschool classrooms are randomly selected for an
observation, and the classrooms in this sample were already sched-
uled to be observed using ECERS-3 as part of their rating. On the
day of the observation, teachers were asked if they were willing to
have their scores included in the research study and 291 out of 295
(99%) agreed. The final ECERS-3 Only sample in Georgia included
these 291 classrooms in 206 programs.

Pennsylvania’s QRIS, Keystone STARS, was planning its transi-
tion to ECERS-3 during data collection. As part of that planning,
all programs that were due to renew their current ERS Facility
Score to support maintaining a STAR 3 or 4 rating during the study
period had their current score extended for two years and received
diagnostic assessments, including an ECERS-3. One preschool class-
room in each program was observed. These observations were not
optional, but the teachers were asked if they were willing to have
their scores included in the research study and 322 out of 359
(90%) agreed. To increase the variability in quality, Pennsylvania
also recruited 68 classrooms in 67 STAR 1 and 2 programs. Those
visits were optional. The state did not maintain complete records
on the number of STAR 1 and 2 programs contacted, but their inter-
nal notes indicate that roughly 50% agreed. The final ECERS-3 Only
sample in Pennsylvania included 390 classrooms (68 STAR 1 and 2
and 322 STAR 3 or 4) in 389 programs.

Our partner in Washington primarily recruited programs that
were already participating in Early Achievers, their QRIS. Wash-
ington was not yet transitioning to ECERS-3 so the sample was
specifically recruited for this study. Recruitment took place during
institutes and trainings and through direct appeals to current and
new QRIS participants. Their sample of 148 programs resulted from
contacting 487 programs (30% consent). All preschool classrooms
within each program were observed, resulting in a final sample of
263 classrooms in 148 programs.

2.1.2. Measures and procedures
All ECERS-3 data were collected on tablet computers using the

Branagh Information Group’s (BIG) ECERS-3 program. Each state’s
team was  trained in the use of the tablet program by BIG. Data were
transmitted to BIG’s secure server, where it was deidentified and
transmitted to the research team. Following ECERS-3 guidelines, all
yes/no indicators were scored, regardless of if they were required
to attain an item score. Observations typically lasted 3 h, except in
a few part-day preschools where the program itself lasted less than
3 h (n = 21, 2.0%), in which case the entire program was observed
as recommended by the Scale’s authors. All observations included
at least one meal or snack and most (80%) included at least 10 min
of outside/gross motor time. Nap time was  generally not observed,
unless it occurred during the first 3 h of the day.

Aside from the ECERS-3 itself, the only other data collected from
ECERS-3 Only sample were descriptive details about the program,
classroom, and teachers, such as funding (i.e., public pre-k, Head
Start) and teacher race/ethnicity. BIG added additional screens to
the tablet system for this project to capture this information. Teach-
ers present on the day of the observation were asked to provide
answers to these questions, which were entered directly into the
tablet computers.
2.1.3. Data collector training and reliability
Each state had designated a state anchor who  had been trained,

prior to this study, by one of the ECERS-3 authors. Additionally,
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classroom is high on that dimension. Observers rate the classrooms
and teachers on the 10 dimensions roughly every 30 min  through-
out the observation morning. For this project, we aimed to collect
six 30-min observation cycles in each room; however, in some cases

1 Parents were asked on the permission form to indicate all languages the child
D.M. Early et al. / Early Childhood

he study had a project wide anchor, who had also been trained by
ne of the ECERS-3 authors and attained inter-rater reliability of
ver 85% within one scale point across all items on two consecu-
ive visits. As data collection got underway, the three state anchors

et  with the project-wide anchor for three days to conduct reli-
bility visits and ensure that the Scale was being administered in

 standard way in all states. They made two visits as a group of
our and a final visit in pairs. After each visit, they met  to deter-

ine consensus scores, which is the group’s final determination of
he correct score for each item. The percent of items on which each
nchor’s scores were within one scale point of the consensus scores
as considered her reliability score for that visit. Across the three

ays, the reliability scores for the state anchors and project-wide
nchor averaged 96% (range = 91–100%). The same four individuals
et  again about half way through the data collection process to

e-establish project-wide reliability over the course of four days of
bservations. Across the four days, reliability scores for the state
nchors and project-wide anchor averaged 98% (range = 91–100%).

The three state anchors were responsible for ensuring that all
ata collectors in their states were reliably collecting data. Because
hese agencies were collecting as part of their state’s QRIS process,
ach already had reliability procedures and standards in place, and
he study did not modify the state rules. All three states had some
rocedures in common. Each had multiple anchors (state anchors
nd other designated individuals who were highly trained) who
versaw the training and testing of the data collectors, and deter-
ined consensus and reliability scores as described above. In all

hree states, a reliability score of 85% within one scale point across
ll items was considered the minimal acceptable reliability. The
tates varied slightly in how anchors were trained and the number
f reliable visits each data collector needed before being allowed to
ollect data independently; however, all had to attain at least 85%
greement within one scale point on two consecutive visits.

To ensure that the team members remained reliable with one
nother across the three states, data collectors made 86 visits in
airs during data collection and agreed on consensus scores. On
verage, 91% (SD = 6) of their original scores were within one scale
oint of the consensus score.

.2. In-Depth data collection

.2.1. Classroom sample
In addition to the ECERS-3 Only data collection, each state part-

er was asked to recruit 40 center-based programs, and randomly
elect one preschool classroom in each of those programs for par-
icipation in the in-depth portion for the study. As with the ECERS-3
nly sample, the partners were responsible for identifying and

ecruiting their own programs for this portion of the study, with
ome support and guidance from the research team. States were
sked to use whatever past data they had available (e.g., CLASS
cores, ECERS-R scores, star ratings) to recruit programs that were
ikely to vary with regard to quality. As with the ECERS-3 Only
ample, the In-Depth classroom sample is not representative of a
articular population.

The final In-Depth sample included 119 classrooms in 119 pro-
rams. Across the three states, the overall response rate for the
n-Depth sample was 64% (119 participating out of 186 contacted).
s programs declined the invitation to participate, additional pro-
rams were contacted until we enrolled the target of 120 programs.
he final sample includes 119 classrooms because one program

ithdrew after data collection began and it was  too late to recruit

 replacement. We  do not have information about programs that
eclined, so those who agreed cannot be compared to those who
id not.
rch Quarterly 44 (2018) 242–256 245

2.2.2. Child sample
Children within each classroom in the In-Depth sample were

selected for participation. Data collectors aimed to select five chil-
dren at random from all eligible children in the room. Eligible
children were those who  (1) had parental permission, (2) were
between 3 and 5 years of age, (3) spoke English at home, according
to their parent,1 and (4) were present on the day of the pretest.
If there were fewer than five eligible children, all eligible children
were selected. Overall, 64% of parents provided permission. In the
fall of 2015, 575 children participated in the pretest. Of those, 491
(85%) participated in the posttest. Of the 84 children who did not
participate in the posttest, almost all were no longer enrolled in the
participating classroom (n = 78); the remainder were absent during
multiple visits to the classroom (n = 5) or did not want to take part
(n = 1).

The sample description and current analyses include all children
who participated in pre- and/or posttest. We  compared children
who took part in both pre- and posttest test data collection to those
who participated at pretest only on several key variables. They were
similar on most variables, except that those who left the study were
younger (t = −2.95, p < .05); had more behavior problems at pretest
according to their teachers (t = 3.41, p < .01), and had lower prelit-
eracy skills at pretest (t = −2.62, p < .05). The two  groups were not
significantly different on parental years of education, race, social
skills, expressive language, or math skills at pretest.

On average, each of the 119 classrooms in the In-Depth portion
of the study had 4.83 (range = 2–5) children with valid pretest data
and 4.17 (range = 1–5) children with valid data at both pre- and
posttest. Child demographic information was collected using a brief
parent questionnaire distributed with permission forms. The form
indicated that it should be completed by the adult who “takes the
most care of and knows the child the best.” This was  typically the
mother (86%) or father (8%).

2.2.3. Classroom observation measures and procedures
All classrooms in the In-Depth sample received ECERS-3 obser-

vations, which were conducted by the same data collectors and
following the same procedures as described for the ECERS-3 Only
sample. Program, teacher, and classroom demographic information
were collected along with the ECERS-3, again following the same
procedures as the ECERS-3 Only portion of the study.

In addition to the ECERS-3, a CLASS Pre-K (Pianta et al., 2008)
observation was conducted in each classroom in the In-Depth
sample. The CLASS Pre-K is an observational tool for measuring
teacher-child interactions. It is made up of 10 dimensions, orga-
nized into three domains. The Emotional Support domain includes
the dimensions of positive climate, negative climate, teacher
sensitivity, and regard for student perspectives. The Classroom
Organization domain includes behavior management, productiv-
ity, and instructional learning formats. The Instructional Support
domain includes concept development, quality of feedback, and
language modeling. Each dimension is rated from 1 to 7 with 1 or 2
indicating the classroom is low on that dimension; 3, 4, or 5 indicat-
ing that the classroom is in the mid-range;  and 6 or 7 indicating the
spoke at home. In general, children whose parent had indicated they did not speak
English at home were excluded so that the sample would not include children whose
English skills were too limited to be assessed in English. Four exceptions were made
for  children whose teacher indicated their English skills were strong, despite their
parent indicating that they spoke only Spanish at home.
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nly four (n = 8; 7%) or five cycles (n = 23; 19%) were completed. At
he start of each of the six CLASS Pre-K cycles, data collectors noted
he number of children and staff present.

State partners hired and oversaw their own CLASS Pre-K data
ollection teams. All CLASS Pre-K observers were trained and
ertified as reliable by Teachstone, the CLASS Pre-K publishers.
dditionally, prior to collecting data for this project, data collectors
ade visits in teams to ensure they were reliable with one another.

ach data collector made at least two such visits and scored within
ne scale point of one another on at least 80% of the items in each
f the three domains (Emotional Support, Classroom Organization,
nd Instructional Support). Further, two CLASS Pre-K data collec-
ors were present for 11 of the 119 CLASS Pre-K visits and their
cores were compared to ensure team members remained reliable
ith one another. Across all items, on average, 95% (SD = 6) of their

cores were within one scale point of one another.
The CLASS Pre-K and ECERS-3 observations took place between

ovember 2015 and April 2016 and were generally conducted on
he same day (81%) by two independent observers. When they
ould not be scheduled on the same day, they were almost always
ithin three days of one another (18%); in one case (1%) they were

1 days apart. CLASS Pre-K observers followed the authors’ guide-
ines as provided in the CLASS Pre-K manual regarding when to
rrive and leave, how long to stay, and which activities to observe.
hus, although the two independent ECERS-3 and CLASS Pre-K
bservers were typically present on the same day, they did not nec-
ssarily observe all of the same activities. For example, whereas
LASS Pre-K observers do not observe during outdoor free time,
CERS-3 observers typically do, so the two observers would not
ave been together during those times.

.2.4. Child assessment measures and procedures
The goal was to conduct all pretest child assessments between

he fourth and eighth week after the classroom opened for the
chool year. This goal was met  for 112 of the 119 classrooms (94%).
n the remaining classrooms, pretest assessments took place in the
inth (4%) or tenth (2%) week.

Posttest child assessments were conducted during a six-week
indow, starting eight weeks before the end of the school year.

or year-round programs, and those that closed in July or August,
he posttest window started six weeks prior to the close of the
ublic schools in that area. If a child who was assessed in the fall
as absent on the day of the spring assessment, the data collector

eturned on a later date to assess that child whenever possible. If a
hild was no longer enrolled at the time of posttest, she or he was
liminated from the study. On average, posttest data were collected
.92 months (SD = 0.43, range 5.98–7.92) after pretest.

State partners hired and oversaw their own child assessment
eams; however, they were trained by the research team and fol-
owed procedures designed by the research team to select and
ssess children. Prior to fall data collection, a member of the
esearch team traveled to each state and spent two  days training
he state-level teams on the child assessment battery. Following
hat training, assessors were asked to spend between 40 and 60 h
racticing the battery alone, with adults, or with children. At the
nd of the practice, the same research team member returned to
ach state and watched individual assessors complete the full bat-
ery with a child and signed-off on their correct administration.

hen problems were identified, the individual was given addi-
ional instruction and support, followed by additional practice and
esting. Once data collection began, assessors submitted their first

wo assessments to the research team via overnight mail so they
ould be reviewed immediately to provide feedback to the assessor.
he child assessment battery included the following measures.
rch Quarterly 44 (2018) 242–256

2.2.4.1. Woodcock–Johnson IV (WJ  IV, selected subtests; Schrank,
McGrew, & Mather, 2014). The WJ  IV is a set of individually admin-
istered, nationally normed tests for measuring general intellectual
ability, specific cognitive abilities, oral language, and academic
achievement. Three subtests were administered: Picture Vocabu-
lary, Letter-Word Identification, and Applied Problems. The Picture
Vocabulary subtest measures children’s expressive language by
asking them to name a series of increasingly complex images such
as cat, zipper, and doorknob. The Letter-Word Identification subtest
assesses children’s preliteracy skills by asking children to identify
first single letters, then progressively more complex words. On the
Applied Problems subtest, children are asked to complete math-
related tasks such as showing two hands, counting objects, and
adding or subtracting small numbers. The WJ  IV technical manual
(McGrew, LaForte, & Schrank, 2014) reports reliabilities for 4-year
olds of .94 for Picture Vocabulary, .97 for Letter-Word Identifica-
tion, and .93 for Applied Problems. For concurrent validity, they
report a correlation with the Differential Abilities Scale-II (DAS II)
Verbal Ability of .78 for Picture Vocabulary and .71 for Letter-Word
Identification. No concurrent validity statistics were reported for
the Applied Problems subscale.

2.2.4.2. Head-Toes-Knees-Shoulders (HTKS; Ponitz, 2008). HTKS is
an executive function assessment that is administered one-on-
one with a young child. During the assessment, children are asked
to play a game in which they must do the opposite of what the
experimenter says. For example, the experimenter instructs chil-
dren to touch their head, but instead of following the command,
the children are supposed to do the opposite and touch their
toes. If children pass the head/toes part of the task, they complete
an advanced trial where the knees and shoulders commands are
added. The HTKS task has been conceptualized by its authors as a
measure of inhibitory control (children must inhibit the dominant
response of imitating the examiner), working memory (children
must remember the rules of the task), and attentional focusing
(children must focus attention to the directions being presented
by the examiner). According to the authors, HTKS demonstrated
positive correlations with parent ratings of attentional focusing
and inhibitory control and teacher ratings of behavior regula-
tion in a sample of kindergartners. Fall HTKS scores predicted
higher achievement and self-regulation as rated by the teacher
in the spring (Ponitz, McClelland, Matthews, & Morrison, 2009).
The developers report Cronbach’s alphas between .92 and .94.
(McClelland et al., 2014). Using guidance from one of the HTKS
authors (M.  McClelland, personal communication, May  20, 2016),
we included all practice items (n = 17) and test items (n = 30) to cre-
ate a total score. Item scoring ranges from 0 to 2, and the possible
range for the total score is 0−94.

2.2.4.3. Devereux Early Childhood Assessment Preschool Program, 2nd
Edition (DECA-P2, LeBuffe & Naglieri, 2012). This teacher report of
children’s social skills asks teachers to respond to a series of 38
statements regarding the child’s behavior over the past four weeks,
using a 5-point scale that ranges from never to very frequently.  It
provides two scores: (1) Total Protective Factors (27 items), mea-
suring the child’s initiative, self-regulation, and ability to maintain
positive connections with others, and (2) Behavioral Concerns (11
items), measuring the extent to which the child displays behavioral
challenges that might require referral or intervention. It is nation-
ally standardized and the authors report test–retest reliability of .95
for the Total Protective Factors and .80 for Behavioral Concerns. In

the current sample, the internal reliability (Cronbach’s alpha) was
.95 for Total Protective Factors and .87 for Behavior Concerns. It was
scored using the author guidance to create nationally standardized
T-Scores.
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Table 2
Child sample (n = 575).

Variable Value

Mean (SD) child age in months at pretest 51.99 (6.36)
Mean (SD) months between pretest and posttest 6.92 (0.43)
Gender

Girl  50.78%
Boy 49.22%

Mean (SD) parent education (in years) 14.25 (2.33)
Family poverty

Less than 100% 30.87%
Over 100% but less than 185% 22.33%
185% or higher 46.80%

Race/ethnicity
Asian 1.94%
Black/African American 16.55%
Latino/Hispanic 7.39%
Native American 1.06%
White/Caucasian 56.51%
Multiple 16.55%

Language(s) child typically speaks at home
English only 90.16%
Spanish only 0.70%
English and Spanish 5.27%
English and another language 3.87%
Individualized Education Plan (IEP) 5.49%
D.M. Early et al. / Early Childhood

.3. Analysis plan

The results section starts with descriptive information regarding
he 1063 classrooms in which ECERS-3 observations were con-
ucted (ECERS-3 Only and In-Depth samples combined), the 119
lassrooms in the In-Depth sample, and the 575 children in the
hild outcomes portion of the study.

Three main sets of analyses follow the descriptive information:
1) tests of the structure of the scale, including a single ECERS-3
otal Score, the six subscales suggested by the authors, and poten-
ial new factors for the ECERS-3 items derived from confirmatory
nd exploratory factor analyses; (2) analysis of concurrent and
ivergent validity in which ECERS-3 scores are compared to CLASS
re-K scores; and (3) analysis of predictive validity, in which hier-
rchical linear modeling (HLM) is used to test ECERS-3 scores as
redictors of children’s growth in early academic, executive func-
ion, and social–emotional skills. Parallel HLMs are presented in
hich CLASS Pre-K scores are used.

. Results

.1. Sample description
Table 1 presents and compares descriptive information about
he classrooms and teachers in the ECERS-3 Only sample, the In-
epth Sample, and the two groups combined (all classrooms).

able 1
lassroom and teacher sample.

ECERS-3 Only
(n = 944)

In-Depth
(n = 119)

All classrooms
(n = 1063)

Number of programs 743 119 862
Unannounced visit** 85.64% 32.77% 79.66%
Mean (SD) children

present
14.12 (4.50) 14.75 (4.20) 14.19 (4.47)

Mean children (SD) per
adult (ratio)

6.95 (2.35) 7.41 (2.54) 7.00 (2.38)

Age of most children at start of school year
Mostly 3-year-olds** 34.30% 18.49% 32.51%
Mostly 4-year-olds** 55.81% 70.59% 57.49%
Equal number of 3-
and 4-year-olds

9.89% 10.92% 10.00%

Classroom auspice
Head Start 14.96% 8.55% 14.23%
State-funded pre-K* 37.75% 47.86% 38.84%
In  a public school 18.41% 11.02% 17.57%

Lead teacher race/ethnicity
Asian 2.44% 1.68% 2.35%
Black/African
American

18.11% 11.76% 17.40%

Hispanic/Latino 4.45% 3.36% 4.33%
White 68.22% 77.31% 69.24%
Mixed race/Other 3.17% 3.36% 3.20%
Missing/refused 3.60% 2.52% 3.48%

Lead teacher education
High school diploma
or less

10.17% 13.45% 10.53%

Some college 11.33% 5.88% 10.72%
Associate’s 15.47% 21.85% 16.18%
Bachelor’s 42.37% 42.86% 42.43%
Graduate work or
degree

14.30% 14.29% 14.30%

Missing/refused 6.36% 1.68% 5.83%

otes: The ECERS-3 Only and In-Depth samples were compared on all variables using
hi Square and significant differences are noted. Classrooms can belong to multiple
lassroom auspice categories. Classrooms with blended funding were counted as
ead Start and/or state-funded pre-K if any enrolled children were funded with

hose sources. In a public school refers to a physical location in public school building
here older children were also attending.
* p < .05.

** p < .01.

Notes: All information on this table (aside from months between pre- and posttest)
was  gathered from the child’s parent, during the permission process. Poverty was
calculated by comparing income and family size to federal poverty guidelines.
Parents were asked for their highest educational attainment, and that value was  con-
verted to years of education as follows 8th grade or less = 8; some high school but no
diploma = 11; high school diploma or equivalent = 12; some college = 13; technical train-

ing  or certificate = 13; Associate’s = 14; Bachelor’s degree = 16; graduate degree = 18.

Research Question 1, regarding the factor structure of the ECERS-3,
was addressed using all classrooms. Research Questions 2 and 3,
regarding the associations among ECERS-3, CLASS Pre-K, and chil-
dren’s outcomes, used the In-Depth sample. The average class size
was small, over half the rooms were primarily for four-year olds,
and about one-third were state-funded pre-K. Compared to the
ECERS-3 Only sample, the In-Depth sample was  less likely to have
unannounced visits, less likely to serve mostly 3-year olds, more
likely to serve mostly 4-year olds, and more likely to be part of a
State-Funded Pre-K.

The demographic characteristics as reported by the child’s pri-
mary caregiver during the permission process are presented in
Table 2. On average, children in the sample were 52 months old
at pretest and their primary parent (typically the mother) had over
14 years of education. Almost one-third of children were from fam-
ilies with incomes at or below the poverty line for their family’s size
and almost half were from families over 185% of the poverty line.
Over half were White, with African American and children of mul-
tiple races making up the other larger groups. Almost all spoke only
English at home.

3.2. Descriptive statistics for ECERS-3 items

Table 3 presents descriptive statistics for the 35 ECERS-3 items.
All items were completed for all 1063 observations except Items 27
(Appropriate use of technology; n = 291) and 35 (Whole-group activi-
ties for play and learning, n = 1044). Those are the only two items on
which Not Applicable (NA) is permitted. The range on all items was
1–7, except Item 20 (Blocks), where the maximum score attained
was 6. Cronbach’s alpha for the 35 items was .93, suggesting very
high internal consistency. This is the same level of internal consis-

tency reported by the scale authors in the ECERS-3 manual (Harms
et al., 2015, p. 4). Elimination of any single item had no effect on
alpha.
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Table  3
ECERS-3 item-level descriptive statistics and standardized factor loadings from four factor solution of the exploratory factor analyses (n = 1063).

Items Mean SD F1 F2 F3 F4

17. Fine Motor 3.98 1.59 .83 −.10 .01 −.04
18.  Art 3.43 1.48 .73 −.04 −.01 .12
26.  Promoting acceptance of diversity 4.07 1.19 .69 −.04 −.04 −.14
15.  Encouraging children’s use of books 3.69 1.47 .67 −.08 .08 −.04
21.  Dramatic play 3.14 1.66 .61 .01 −.03 .14
22.  Nature/science 2.54 1.17 .53 .12 .01 .22
34.  Free play 4.06 1.51 .53 .09 .29 −.01
29.  Individualized teaching and learning 4.32 1.70 .49 .00 .34 .13
4.  Space for privacy 4.07 1.60 .48 .02 .07 .06
20.  Blocks 2.23 1.26 .46 .05 −.06 .20
19.  Music and movement 3.15 1.17 .45 .05 .14 .01

6.  Space for gross motor play 3.18 1.42 .00 .79 −.08 .00
7.  Gross motor equipment 2.80 1.68 .01 .68 .05 .05
28.  Supervision of gross motor 4.11 1.74 −.05 .45 .39 −.04

32.  Discipline 4.18 1.52 −.04 −.07 .85 .05
30.  Staff-child interaction 4.97 1.84 .00 −.02 .84 −.09
31.  Peer interaction 4.47 1.56 .03 .00 .75 .04
35.  Whole-group activities for play and learning 3.80 1.50 −.08 .00 .72 .08
13.  Encouraging children to use language 4.20 1.54 .05 −.04 .70 .14
33.  Transitions and waiting times 3.90 1.92 −.02 .03 .66 .05
9.  Toileting/diapering 3.21 1.41 .00 .04 .52 −.18
14.  Staff use books with children 3.38 1.69 .08 −.03 .49 .02
10.  Health practices 3.06 1.40 .11 .14 .43 −.18
12.  Helping children expand vocabulary 3.65 1.42 .03 .01 .43 .36

24.  Math in daily events 2.99 1.43 .10 .04 .24 .49
23.  Math materials/activities 2.29 1.34 .29 .00 .08 .48
25.  Understanding written numbers 1.73 1.15 .18 .03 .02 .47

1.  Indoor space 4.55 1.55 .08 .04 .35 −.19
2.  Furnishings for care, play and learning 4.05 1.10 .20 .03 .28 −.15
3.  Room arrangement for play and learning 3.42 1.45 .27 .07 .21 .06
5.  Child-related display 3.24 1.37 .12 −.04 .24 .18
8.  Meals/snacks 3.15 1.29 .17 .16 .14 .01
11.  Safety practices 4.03 1.72 .08 .14 .37 −.32
16.  Becoming familiar with print 3.19 1.24 .14 −.02 .28 .29
27.  Appropriate use of technology 3.14 1.86 – – – –

Mean  scores 3.53 0.80 3.52 3.36 3.90 2.34
Standard deviations 1.01 1.27 1.07 1.04
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otes: n = 1063 for except items 27 (Appropriate use of technology; n = 291) and 35 

pportunities (F1), Gross Motor (F2), Teacher Interactions (F3), and Math Support
tems  that load .40 or higher (bold). Appropriate Use of Technology was excluded fr

.3. Confirmatory factor analysis

The ECERS-3 is typically scored by calculating a simple mean
f the 35 items under the implicit assumption that it is a uni-
imensional instrument. To determine if it is actually uni- or
ultidimensional, we used a confirmatory factor analysis (CFA)

arameterized with all items loading onto a single factor, and with
actor variance fixed to 1 and factor mean fixed to 0.2 Assessment of

odel fit used standard criteria: RMSEA < .05 for good fit and <.10
or weak fit; CFI > .9 for good fit (e.g., Hu & Bentler, 1999; Sivo, Fan,

itta, & Willse, 2006). The CFA indicated that model fit was weak
RMSEA = .081, CFI = .727, Chi-Square [560] = 4429.08, p = .0000).

Next, we fixed all factor loadings to 1, which is equivalent
o taking the simple mean of items rather than using the fac-
or loadings to score the instrument. Fixing the factor loading at
 further reduced model fit (RMSEA = .093, CFI = .612, Chi-Square
594] = 6106.28, p = .0000) and the reduction in fit was significant
Chi-Square [34] = 1677.20, p =.0000), suggesting that if a one-factor

2 Concerns regarding whether Likert response items should be treated as cate-
orical or continuous have been raised (see Carifio & Perla, 2007 for a summary and
xploration). We  replicated our CFA models using categorical methods (i.e., estima-
ion of asymptotic covariance matrices as part of the analysis in MPLUS); results
eplicated nearly exactly with no consequences for the interpretation of the results.

e  choose to retain the models that treated scores as continuous.
e-group activities for play and learning, n = 1044). We labeled the factors: Learning
 The subscale scores used in subsequent analyses are the unit weighted means of
e EFA because it was scored Not Applicable in most observations.

model is used, a mean score is even less reliable than a fac-
tor score. Finally, we evaluated the six subscales presented by
the authors in the tool itself: Space and Furnishings, Personal
Care Routines, Language and Literacy, Learning Activities, Interac-
tion, and Program Structure. The CFA indicated that this model fit
was also weak (RMSEA =.104, CFI = .548, Chi-Square [561] = 6979.28,
p = .0000). Note that we did not attempt to replicate the 2-factor
structure that some researchers have found using the ECERS-R (e.g.,
Cassidy et al., 2005) because the items and indicators are quite dif-
ferent in the two versions of the tools. Attempting to force ECERS-3
items into the ECERS-R factors would have required omitting most
of the items that are new to ECERS-3 or making assumptions about
their loadings that went well beyond the original factor analysis
work.

3.4. Exploratory factor analysis

The CFA results indicated that a single factor cannot adequately
capture sources of variance among the items. Exploratory factor
models were estimated using a maximum likelihood extraction

with an oblique rotation. We  chose to exclude the Appropriate
Use of Technology item given its very low response rate. The scree
plot suggested a 2- or 4-factor solution. We  ultimately selected the
4-factor solution and our rationale is detailed below.
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Table 4
Correlations among ECERS-3 Total Score and subscales (n = 1063).

A B C D E

A. ECERS-3 Total Score 1.00
B. ECERS-3 Learning Opportunities 0.86 1.00
C. ECERS-3 Gross Motor 0.43 0.22 1.00
D.  ECERS-3 Teacher Interactions 0.89 0.59 0.36 1.00
E.  ECERS-3 Math Supports 0.65 0.59 0.15 0.51 1.00

Notes: p < .001 for all values.

Table 5
ECERS-3 and CLASS Pre-K descriptive statistics for classrooms in the In-Depth por-
tion of the study.

n Mean SD Min Max

ECERS-3 Total Score 119 3.40 0.76 1.66 5.15
ECERS-3 Learning Opportunities 119 3.51 0.95 1.18 5.36
ECERS-3 Gross Motor 119 3.07 1.31 1.00 6.00
ECERS-3 Teacher Interactions 119 3.64 1.02 1.02 5.73
ECERS-3 Math Supports 119 2.32 1.04 1.00 6.67
CLASS Pre-K Emotional Support 118 5.68 0.79 3.63 7.00
D.M. Early et al. / Early Childhood

Analysis of the scree plot included parallel analysis (Horn, 1965).
arallel analysis is the comparison of the scree plot from the
bserved data to a scree plot of data that were randomly generated
ith the same number of items and subjects, but with no latent

tructure. The point at which the plots cross indicates the optimal
umber of factors. In our data, the plots crossed between four and
ve factors suggesting that the inclusion of up to four factors would
rovide a meaningful structure, but five or more factors are just

 function of random noise. Further, the 4-factor solution satisfies
hurstone’s (1954) simple structure criterion, whereas the 2-factor
oes not. Simple structure requires that a given item is unambigu-
usly related to a specific factor and that each factor is composed
f a relatively unique set of items. In our data, it was  clear that the
-factor solution did not meet these criteria; there were six items
ith non-zero loadings for both factors.

Next, we examined statistical measures of model fit. The 4-factor
olution was the only one to achieve traditional criteria (4-factor:
MSEA = .046, CFI = .927, X2(461) = 1486.21, p = .0000; versus 2-

actor: RMSEA = .064, CFI = .848, X2(494) = 2612.20, p = .0000), and
eview of the items indicated that the 4-factor solution was more
asily interpreted than the 2-factor solution. It is worth noting that
he 2-factor solution suggested by this EFA was quite different from
he Activities/Materials and Language/Interactions factors identi-
ed by Cassidy and colleagues (2005) using the ECERS-R. Although

he loadings on this first ECERS-3factor were related to Activities,
hich is consistent with Cassidy and colleagues, the items on the

econd factor included most, but not all, of the health, safety, lan-
uage, interaction, and supervision items. This second factor was
articularly difficult to name because it combined a wide range of

tems.
Our cutoff for selecting an item as meaningful for interpreting a

iven factor was a standardized factor loading of .40. This is a strict
riterion that does result in the loss of several items for each fac-
or, but also aids in providing uniquely identified and interpretable
actors. The factor loadings are presented in Table 3. The loadings
hemselves can be read as correlations between the item and the
actor. Each factor should be understood as something shared by
ll of the items, and the loadings are a measure of the strength of
hose relationships.

We  decided to further explore the factor structure of the scale
ith the 4-factor solution and named the factors Learning Oppor-

unities (e.g., fine motor, art, blocks), Gross Motor (e.g., space for
ross motor, gross motor equipment), Teacher Interactions (e.g.,
taff–child interactions, discipline), and Math Supports (e.g., math
n daily events, math materials/activities). For the remainder of the
nalyses, we use Total Score (i.e., traditional mean score of all items)
nd the simple means of the items that load at .40 or above on each
f the four factors as predictors. We  continue to analyze the Total
core despite its weak psychometric properties because it is the
ypical way the tool is used and, therefore, understanding how it
elates to CLASS Pre-K and children’s development is important.

e present the average of the items that load on the four factors
ecause they are more easily understood by a broad audience than
he factor scores, do not vary depending on the sample, and could
e easily employed by other users.

Before electing to use the mean scored subscales, we esti-
ated two models based on the subset of items identified in

he EFA as loading on the four factors. The first of these mod-
ls was a factor scored model where all loadings were left
nconstrained (RMSEA = .059, CFI = .910, X2(293) = 1372.32). The
econd was a mean scored model where all of the factor loadings
ere constrained to 1 (RMSEA = .077, CFI = .832, X2(315) = 2325.15).

lthough both models fit moderately well, using the mean scoring
oes come at a cost. Model fit for the mean score model of the four

actors is significantly worse than a factor scored model (X2 dif-
erence [22] = 952.83, p < .001). However, the scores produced by
CLASS Pre-K Classroom Organization 118 5.28 1.05 2.75 6.92
CLASS Pre-K Instructional Support 118 2.26 0.69 1.00 5.06

the two scoring methods are almost perfectly correlated (r = .99
between the mean score and factor score for the first three factors
and r = .95 for the fourth factor), and the relative fit indices suggest
very little difference between the scoring methods (AIC = 89,412.99,
BIC = 89,831.38 and AIC = 90,322.82, BIC = 90,630.89 for factor and
mean scored, respectively). So, this decision is unlikely to affect
our results and we  present robustness checks below.

See Table 4 for correlations among the ECERS-3 Total Score and
derived subscales. The Total Score is strongly correlated with Learn-
ing Opportunities and Teacher Interactions factors. The Gross Motor
factor is the least strongly associated with the other subscales or
the Total Score. Note that seven items did not strongly load on any
of these factors. They are listed at the bottom of Table 3.

3.5. Descriptive information about in-depth classrooms and child
assessments

The remainder of the analyses are limited to the classrooms in
the In-Depth sample (i.e., those with CLASS Pre-K and child assess-
ments in addition to ECERS-3). Table 5 presents the descriptive
statistics for these classrooms and Table 6 presents fall and spring
descriptive statistics for the child assessments. CFA models using
just the In-Depth sample indicated that the factor loadings for the
one, two, and four factor solutions were very similar (within the
standard error) to the full sample of 1063 classrooms used in the
analyses presented above.

For the Woodcock Johnson, we present W scores, which are
linked to normative data and allow for predicting an individual’s
proficiency at any level of task difficulty (Jaffe, 2009). Specifically,
W scores are on an equal-interval scale and are well-suited for mea-
suring growth. Unlike standard scores which remain constant with
normative growth, increases in W score reflect actual growth on the
indicator measured. Thus, we  anticipate that W scores will increase
as the child matures.

3.6. Associations between ECERS-3 and CLASS Pre-K

To assess the concurrent and divergent validity of the ECERS-3,
we calculated Spearman correlations between the various ECERS-

3 scores and the three domains of the CLASS Pre-K, after limiting
the sample to the 95 cases (80% of the total) where the two obser-
vations were made on the same day. Spearman correlations were
used because both ECERS-3 and CLASS are on ordinal, rather than
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Table  6
Descriptive statistics for child level data.

Fall Spring

n Mean SD n Mean SD

DECA Total Protective Factors T-score 533 50.63 9.64 454 53.61 9.71
DECA  Behavioral Concerns T-score 533 48.48 10.49 454 48.58 10.51
HTKS  Total Score 572 17.47 24.48 487 33.62 32.13
WJ  IV Picture Vocabulary W Score 575 455.86 13.98 491 462.65 12.31
WJ  IV Letter-Word W Score 575 328.09 25.49 491 345.57 28.02
WJ  IV Applied Problems W Score 575 401.10 23.54 490 415.44 19.22
WJ  IV Picture Vocabulary Std Score 573a 100.55 13.11 489a 100.16 11.91
WJ  IV Letter-Word Std Score 575 92.30 

WJ  IV Applied Problems Std Score 573a 93.92 

a Two children scored below the floor for standard scores.

Table 7
Spearman correlations among ECERS-3 and CLASS Pre-K scores when the two  were
on the same day (n = 95).

CLASS Pre-K

Emotional
Support

Classroom
Organiza-
tion

Instructional
Support

ECERS-3 Total Score 0.44*** 0.44*** 0.33***

Learning
Opportunities

0.36*** 0.30** 0.22*

Gross Motor 0.33*** 0.26* 0.12
Teacher Interactions 0.40*** 0.34*** 0.39***

Math Supports 0.31** 0.28** 0.24*
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* p < .05.
** p < .01.

*** p < .001.

atio, scales. As seen in Table 7, the three domains of the CLASS
re-K are significantly, but modestly, associated with the ECERS-

 Total Score and most of the ECERS-3 subscales. The association
etween ECERS-3 Gross Motor and CLASS Pre-K Instructional Sup-
ort is non-significant.

.7. HLM predicting child outcomes from ECERS-3

For most outcomes, we tested associations between ECERS-3
nd children’s early social and academic outcomes using longitu-
inal three-level HLMs with time (level 1) nested in child (level 2)
ested in classroom (level 3). The models included random inter-
epts at both level 2 and level 3; both intercepts were significant in
ll models (p < .05). Fixed effects included time (pretest or posttest),
CERS-3 scores, and the interaction of the two. The interaction is the
ey test. It indicates the amount of change over time that is asso-
iated with ECERS-3 scores. Information collected from children
ho only participated at pretest contributes to estimates of the

ntercepts. Data from children with pre- and posttest scores con-
ribute to estimates of the intercepts and slopes. Results from these
LMs appear in Table 8. In the interest of efficiency, we  present only

he parameters for the interaction of time and ECERS-3 scores. The
arameter estimates were standardized so that they represent the
mount of growth on the dependent variable, in standard devia-
ions, associated with a one standard deviation change ECERS-3.

Review of the regression diagnostics (residuals plots, Q–Q plots)
uggested that model assumptions were met  for all child outcome
ariables with the exception of the HTKS, on which the Fall scores
ere highly skewed; of a possible 94, one-fifth (22%) of the children

cored a zero and just over half (51%) scored a four or less. Spring
cores were more normal. For the HTKS outcome, we  ran the models

s pretest controlled regressions; the Fall scores are included as
ovariates of quality and Spring scores alone are the outcomes. The
esting of children within classroom still required the estimation
f a two-level HLM with children at level one and classroom at
12.87 491 92.17 12.59
15.41 489a 96.13 13.87

level two. Regression diagnostics for these models indicated that
the residuals were reasonably normally distributed, although with
a moderate positive skew (all models had excess kurtosis between
.00 and .07, with skew between .81 and .86).

Looking first at the ECERS-3 Total Score, which is the typical
way in which ECERS-3 scores are calculated, these findings indicate
that it was  only significantly associated with growth in children’s
executive function skills (as measured by HTKS, see Table 8). There
was also a marginal association between Total Score and growth
in preliteracy (as measured by WJ  IV Letter-Word). ECERS-3 Total
Score was  not associated with growth in social skills, expressive
vocabulary, or math skills.

The Learning Opportunities subscale was significantly asso-
ciated with growth in executive function and math skills (as
measured by WJ  IV Applied Problems), and marginally associated
with growth in preliteracy. The associations between the Gross
Motor subscale and outcomes were not significant, although there
was a marginal association with preliteracy. The Teacher Inter-
actions subscale was related to executive function, but not to
social–emotional or early academic skills. The Math Supports sub-
scale was  significantly related to protective social–emotional skills
as measured by the DECA and marginally related to preliteracy. Sur-
prisingly, Math Supports was  not related to children’s math skills,
as measured by the WJ  IV Applied Problems. All significant associa-
tions were small, with effect sizes ranging from .06 to .08, indicating
that a one-standard deviation change in the ECERS-3 was asso-
ciated with less than .10 standard deviation growth in children’s
outcomes.

3.8. Robustness checks

To ensure that these findings were robust with regard to analytic
decisions, two types of robustness checks were conducted. First,
we re-ran the same models outlined above, including numerous
covariates to account for ways in which children and classrooms
might vary systematically, including state (dummy coded as two
dichotomous variables), Head Start or not, family income relative
to federal poverty levels for family size (three levels, represented
as two  dichotomous variables), primary parent’s years of educa-
tion, child gender, child age at pretest, and time between fall and
spring assessments in months. All covariates and ECERS-3 scores
were mean centered prior to analysis. Missing data were managed
through missing data replacement (Allison, 2001) using the EM
algorithm through SAS Proc MI  (SAS Institute, 2002–2012). Follow-
ing accepted practice (see, for example, Schafer & Graham, 2002),
20 data sets were imputed. Following statistical analysis, results of
model effects and posthoc comparison were compiled using SAS

Proc MIAnalyze (SAS Institute, 2002–2012). When these covariates
were added to the models, the pattern of significance was identical
to the models presented in Table 8. Further, the parameter esti-
mates were almost identical in magnitude. This led us to conclude
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Table  8
Standardized parameter estimates (standard errors) for interaction of time by ECERS-3 scores as predictors of social–emotional and academic skills.

Dependent variable ECERS-3

Total Score Learning Opportunities Gross Motor Teacher Interactions Math Activities

DECA Total Protective T-score (n = 533) 0.01 (0.04) 0.02 (0.04) 0.02 (0.04) 0.00 (0.04) 0.08 (0.04)*

DECA Behavioral Concerns T-score (n = 533) −0.03 (0.03) −0.03 (0.04) −0.05 (0.04) −0.03 (0.03) −0.02 (0.03)
HTKS  Total Score (n = 572) 0.06 (0.03)* 0.08 (0.03)** −0.03 (0.04) 0.06 (0.03)* 0.03 (0.04)
WJ  IV Picture Vocabulary W Score (n = 575) 0.00 (0.03) −0.02 (0.03) 0.00 (0.03) 0.01 (0.03) 0.00 (0.03)
WJ  IV Letter-Word W Score (n = 575) 0.05 (0.03)† 0.05 (0.03)† 0.05 (0.03)† 0.01 (0.03) 0.04 (0.02)†

WJ IV Applied Problems W Score (n = 575) 0.03 (0.03) 0.08 (0.03)* −0.01 (0.03) 0.01 (0.03) −0.02 (0.03)

Notes: Significant associations appear in bold. For all outcomes other than HTKS, each cell represents a separate 3-level HLM in which time (pre- vs. posttest) is nested within
child,  which is nested within classroom, and the parameter estimates presented are for the interaction of time by ECERS-3. For HTKS, each cell is a 2-level HLM, in which child
is  nested in classroom, and pretest score is controlled. The parameter estimates presented for HTKS are for the effect of ECERS-3. For all models, the parameter estimates
have  been standardized so that they represent the amount of growth on the dependent variable, in standard deviations, associated with a one standard deviation change on
the  CLASS Pre-K.
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hat our primary findings were robust to classroom and child level
ifferences.

As a second type of robustness check, the four factor scores
ere used in place of the four mean scores and, again, the pat-

ern of findings was largely similar to those presented in Table 8.
he only difference was that the Factor 4 Math Supports score
as not related to total protective social emotional skills and was
arginally (p < .10) positively related to executive function. These

light differences led us to conclude that using the means of items,
ather than factor scores, did not substantially undermine the sub-
cales’ utility.

.9. HLM predicting child outcomes from CLASS Pre-K

Finally, to understand how the ECERS-3 associations with chil-
ren’s social and academic outcomes were similar or different from
nother widely used tool, we estimated the same models as pre-
ented in Table 8 using the three CLASS Pre-K domains as predictors.
s with the ECERS-3, the parameter estimates were standardized
o that they represent the amount of growth on the dependent
ariable, in standard deviations, associated with a one standard
eviation change on the CLASS Pre-K.

As seen in Table 9, all three CLASS Pre-K domains were signifi-
antly associated with growth in executive function, and Classroom
rganization was significantly associated with growth on the

ECA-P2 Total Protective Factors. The magnitude of the signifi-
ant associations was small and similar to those observed for the
CERS-3. Each standard deviation increase on the CLASS was  associ-
ted with a .08–.10 standard deviation growth in outcome. None of

able 9
tandardized parameter estimates (standard errors) CLASS Pre-K domain scores as predic

Dependent variable CLASS Pre-K

Emotional Support 

DECA Total Protective T-score (n = 528) 0.03 (0.04) 

DECA  Behavioral Concerns T-score (n = 528) −0.05 (0.04) 

HTKS Total Score (n = 567) 0.10 (0.03)**

WJ IV Picture Vocabulary W Score (n = 570) 0.00 (0.03) 

WJ  IV Letter-Word W Score (n = 570) −0.01 (0.03) 

WJ  IV Applied Problems W Score (n = 570) 0.01 (0.03) 

otes: Signficant associations appear in bold. For all outcomes other than HTKS, each cell r
hild  which is nested within classroom, and the parameter estimates presented are for th
LM, in which child is nested in classroom, and pretest score is controlled. The paramete
arameter estimates have been standardized so that they represent the amount of growth
eviation change on the CLASS Pre-K.
p < .10.

* p < .05.
** p < .01.
the CLASS Pre-K domains was associated with growth in children’s
early academic skills. When these CLASS Pre-K models were re-run
with the covariates described earlier, the direction and significance
of all findings were unchanged and the parameter estimates were
similar.

4. Discussion

This study represents the first attempt to evaluate the factor
structure and validity of the newly published ECERS-3. Under-
standing its strengths and weaknesses is critically important as
state QRIS, professional development providers, and early child-
hood researchers start to adopt this tool.

4.1. Summary of findings

The results suggested that a single factor does not adequately
capture item variability. Expanding the solution to allow for two
or four factors resulted in adequate, although still weak, model fit.
Of the solutions tested, the four-factor provided the greatest bal-
ance of statistical support and theoretical utility. The ECERS-3 Total
Score, along with the three of the four subscales were significantly,
moderately correlated with all three domains of the CLASS Pre-K,
providing evidence of the ECERS-3′s concurrent validity.

The ECERS-3 Total Score was associated with growth in exec-

utive function skills. The Learning Opportunities subscale was
associated with growth in executive function and math skills. The
Teacher Interactions subscale was related to growth in executive
function, and the Math Activities subscale was  associated with

tors of social–emotional and academic skills.

Classroom Organization Instructional Support

0.09 (0.04)* 0.02 (0.04)
−0.03 (0.04) −0.01 (0.04)
0.09 (0.03)** 0.08 (0.04)*

0.03 (0.03) 0.02 (0.03)
0.01 (0.03) −0.01 (0.03)
0.00 (0.03) −0.02 (0.03)

epresents a separate 3-level HLM in which time (pre- vs. posttest) is nested within
e interaction of time by CLASS Pre-K domain score. For HTKS, each cell is a 2-level

r estimates presented for HTKS are for the effect of CLASS Pre-K. For all models, the
 on the dependent variable, in standard deviations, associated with a one standard
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rowth in social skills. These associations with children’s outcomes
rovide some evidence of the tool’s predictive validity, but the asso-
iations are small and not domain-specific. Each of the three CLASS
re-K domains was significantly associated with growth in exec-
tive function. Additionally, the Classroom Organization domain
f the CLASS Pre-K was related to growth in social skills. As with
he ECERS-3, all associations between CLASS Pre-K and children’s
rowth were small.

.2. Four subscales

Although Cronbach’s alpha for the 35 items of the ECERS-3 was
cceptable, indicating that the items were positively correlated
ith one another, subsequent analysis suggested that multiple

orrelated factors were preferable, particularly the four-factor solu-
ion. The Learning Opportunities subscale included items such as
ne motor, art, and dramatic play and described the extent to which
hildren have access to a variety of materials and experiences dur-
ng open-ended activities for an extended period. The Gross Motor
ubscale included only the three gross motor items (space for gross
otor, gross motor equipment, and gross motor supervision). The

eacher Interactions subscale, which included items such as dis-
ipline and staff-child interactions, as well as the language items,
uch as encouraging children to use language, described the extent
o which teachers are actively engaged with children and encour-
ging learning. The fourth subscale, Math Supports, included the
hree items specifically related to math instruction and activities.

The Learning Opportunities and Teacher Interactions subscales
re similar to subscales found in previous work on the ECERS-R
Cassidy et al., 2005; Sakai, Whitebook, Wishard, & Howes, 2003).
n both the ECERS-R and the ECERS-3, these subscales differentiate
etween the types of materials and experiences offered from the
ays that teachers organize the day and provide support for learn-

ng. The Math Activities and Gross Motor subscales are new. The
CERS-R included only one math item, so identifying a Math factor
rom the ECERS-R would not have been possible. The ECERS-3 tool
ncludes three math items, each requiring a high level of inten-
ionality on the part of the teacher. The fact that they form their
wn factor indicates that math instruction is addressed differently
rom other types of learning activities, such as nature/science and
ne motor. Likewise, the indicators within the Gross Motor items
re more specific in the ECERS-3 than they were in the ECERS-R,
roviding more exact definitions of time, hazards, and adult roles.
his increased specificity appears to have enabled the estimation
f these two narrower constructs.

It is noteworthy that seven of the 34 ECERS-3 items that were
ncluded in the factor analyses (recall that Appropriate Use of Tech-
ology was excluded due to low response) do not appear on any of
he four subscales. Of these seven, four measure the physical space
indoor space; furnishing for care, play, and learning; room arrange-

ent for play and learning; child related display), two address
ersonal care (meals/snacks; safety practices), and one is becom-

ng familiar with print. The fact that none of these loaded at .40
r higher indicates that these items are not associated with one
nother strongly enough to create their own factor, nor are they
ssociated with any of the four factors described in this paper
trongly enough to load onto them. This does not necessarily mean
hat they are unimportant to the measurement of quality broadly.
n fact, six of the seven did load at .40 or higher in the single fac-
or solution, which is also the Total Score, representing the most
ommon application of the tool. This indicates that although these

tems do not fit our more granular approach to measuring quality,
hey may  still be associated with quality as measured by ECERS-3
n general. Deeper exploration into how these items relate to one
nother and contribute to how children develop is needed. Future
rch Quarterly 44 (2018) 242–256

research should explore more complex models such as those with
a higher order general quality factor.

4.3. Concurrent and divergent validity

Correlations among the ECERS-3 Total Score, the four derived
ECERS-3 subscales, and the three domains of the CLASS Pre-K pro-
vide evidence for concurrent and divergent validity of the ECERS-3.
The ECERS-3 subscale most strongly associated with CLASS Pre-K
was Teacher Interactions, which provides evidence for convergent
validity since CLASS Pre-K is intended as a measure of teacher–child
interactions (Pianta et al., 2008). The lower and non-significant cor-
relations between the ECERS-3 Gross Motor subscale and the CLASS
Pre-K domains provide evidence for divergent validity. CLASS Pre-K
is not designed to measure gross motor activities, and CLASS Pre-K
observers do not code during outdoor free play. These results indi-
cate that the Gross Motor subscale is capturing an aspect of quality
that is unique to ECERS-3.

Correlations between ECERS-3 Total Score and CLASS Pre-K are
slightly smaller than those seen in previous research using ECERS-R
and CLASS Pre-K. For instance, Denny, Hallam, and Homer (2012)
reported correlations between ECERS-R Total Score and the three
subscales of the CLASS Pre-K ranging from .58 to .61 in a sample of
114 child care classrooms in Tennessee. Using an older version of
the CLASS, La Paro, Pianta, and Stuhlman (2004) reported that the
correlation between ECERS-R and CLASS Emotional Support was
.52 and between ECERS-R and CLASS Instructional Support was .40,
in a sample of 224 state-funded prekindergarten classrooms in six
states.

4.4. Links between quality and children’s outcomes

As with the past research using ECERS-R and CLASS Pre-K
(Burchinal et al., 2011; Burchinal, Zaslow, & Tarullo, 2016), the
associations between ECERS-3 and children’s outcomes are either
nonsignificant or small, raising general questions about the field’s
tools for measuring quality. There are several possible explanations
for these weak associations, and it is possible that several of them
are true simultaneously.

One possibility is that the tools and strategies for measuring
quality are too imprecise. The field may  have a general understand-
ing of quality, but we do not yet know exactly how to translate
that understanding into a measurement system. Zaslow, Burchinal,
Tarullo, and Martinez-Beck (2016) argue that our knowledge of
high-quality instruction is improving and involves “engaging activ-
ities, small and large group instruction, and sequenced presentation
of instructional materials that allow for deep learning. . .”  (p. 80).
No single tool exists for measuring all important aspects of qual-
ity; however, Zaslow and her colleagues note that combining
interaction-specific and domain-specific quality measures may  be
necessary.

Likewise, there may  be a mismatch between the broad nature
of the quality measures and the more narrowly defined constructs
of language, literacy, and math. Tools are emerging that mea-
sure instructional quality in domains such as math (e.g., Sarama
& Clements, 2007) and literacy (e.g., Holland Coviello, 2005). There
also is emerging evidence that more narrowly focused tools show
stronger associations with outcomes in those same areas (Purpura,
Hume, Sims, & Lonigan, 2011; Purpura, Logan, Hassinger-Das, &
Napoli, 2017; Zaslow et al., 2016).

Another possibility is that child outcomes are not measured
precisely enough. Even if quality is well measured, short child

assessment batteries that attempt to cover a broad range of skills
may  simply not be accurate enough to detect associations with
quality. They may  also reify the well-documented concerns in
using norm-referenced standardized tests with preschoolers that
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ere designed to span early childhood through adolescence, or
ven adulthood. These concerns include insufficient floors, steep
tem gradients, norming bands that are too wide to capture rapid
evelopmental changes during this age period, and difficulty in
chieving truly representative norming samples (Nagle, 2007;

illis & Dumont, 2003). The fact that, in the current study, we found
inks between Math Activities and growth in children’s social skills,
ut not between Math Activities and growth in math skills as mea-
ured by the Applied Problems subtest, provides some evidence
hat our outcomes are not measured with enough precision. Indeed,
urpura and colleagues have argued that early math assessments
ctually capture general skills like critical thinking and compre-
ension (Purpura et al., 2017) or language development (Purpura
t al., 2011). This would explain why the Applied Problems sub-
est was linked to Learning Opportunities in the current study. An
dditional consideration is that the pre- and posttest batteries were
ess than 7 months apart on average. This may  not be enough time,
r the batteries might not be sensitive enough, for developmental
hanges to emerge.

Increasing the precision with which child outcomes are mea-
ured is an important task because it has significant implications
or determining the relationships between young children’s prea-
ademic skills and program quality features. However, the field is
lso faced with other measurement issues that have emerged in
ecent years. For example, we must also continue to explore factors
oth within and outside learning environments, such as child-level
actors (e.g., IQ, resiliency), access to early childhood mental health
ervices, family supports, and family resources that may  contribute
ignificantly to the development and success of young children
Zaslow et al., 2010). Early childhood program quality may  play
nly a small role in children’s achievement.

Weaknesses in the way these tools are employed for measuring
lassroom quality may  lead to low reliability, providing another
ossible explanation for the weak associations. For instance,
ruly understanding classroom quality may  require multiple days
f observation (Mashburn, Downer, Rivers, Bracket, & Martinez,
014). Further, the reliability standards typically used for ECERS-R,
CERS-3, and CLASS—including those used in this study—rely on
ercent agreement within one scale point. In the current sample,
he standard deviation for the Total Score was only .80, so individual
aters may  produce scores that are more than a standard deviation
part and still be considered “reliable.”

Identifying potential problems with current tools and data col-
ection strategies may  help users understand the limitations of

easures, but it does not provide solutions for users such as QRIS
dministrators, professional development providers, and interven-
ion evaluators. All potential solutions, including increasing the
umber of days of observation and strengthening reliability stan-
ards, involve significant additional resources. Narrowly focusing
n specific domains might increase our predictive ability, but
ould either mean forgoing an understanding of quality in multiple

omains or using several different tools, likely requiring multiple
ays of observation.

Instead, we recommend that users think carefully about why
hey are measuring quality and identify reasonable expectations
or the administration of quality measurement tools. If the goal is
o identify which programs generally provide children with safe,
timulating, enjoyable early learning experiences, and which pro-
rams need more support to provide for foundational quality, there
s evidence that ECERS-3 is useful for such purposes. It is signifi-
antly correlated with other tools, it shows some associations with
hildren’s growth, and has been well received by early childhood

rofessionals including early childhood leaders in the states where
he data for the current study were collected. If the goal, however,
s to promote specific academic outcomes, then those need to be
learly defined and significant resources should be devoted to mea-
rch Quarterly 44 (2018) 242–256 253

suring both the quality of instruction and children’s outcomes in
those areas.

4.5. Importance of executive function

Although for many domains the pattern of findings indicates
small or no associations between ECERS-3 (or CLASS) and children’s
growth, the associations with executive function are fairly consis-
tent. As with the academic domains, associations with executive
function are small and likely suffer measurement error. The con-
sistency in the pattern of associations, however, implies that they
are more than noise and therefore merit additional discussion.

As noted above, the broad nature of ECERS-3 and CLASS may
make them poorly suited for predicting gains in the narrowly
defined areas of math and literacy. Executive function, on the other
hand, is a broad set of skills that are necessary for school success,
which may  explain why  it appears to be more closely tied to global
classroom quality. Executive function is important because chil-
dren with stronger executive function show greater gains on tests of
early math, language, and literacy development during early child-
hood than peers with weaker executive function (Allan & Lonigan,
2011; Duncan et al., 2007). Likewise, children with strong execu-
tive function are better equipped to develop advanced social skills
because they can regulate behaviors that ensure successful inter-
actions with others (Lewis & Carpendale, 2009). These data provide
evidence that multiple aspects of early childhood classroom qual-
ity, as measured by ECERS-3 and CLASS, promote this important set
of skills.

Additionally, the specific content of the ECERS-3 and the CLASS
may  map  especially well onto executive function. The items on
the Learning Opportunities and Teacher Interactions subscales,
as well all three CLASS Pre-K domains, emphasize children mak-
ing decisions and developing independence within open-ended
activities, teachers scaffolding of appropriate behaviors within the
context of a predictable classroom routine, and teachers providing
opportunities for peer interaction − all of which are critical to the
development of executive function in young children (Graziano,
Garb, Ros, Hart, & Garcia, 2016; Lonigan, Allan, & Phillips, 2017).

4.6. Limitations

This study relied on data collected by three agencies within par-
ticipating states, in part for their own  purposes. For that reason,
the samples are not representative of any particular group of early
childhood classrooms. This lack of representativeness opens up the
possibility that a different sample might have yielded a different
factor structure or different associations with children’s outcomes.
For instance, if this sample is systematically of higher or lower qual-
ity than the population, and if associations between ECERS-3 and
outcomes are stronger at the higher or lower end of the scale, we
may  be falsely minimizing or exaggerating associations. This is the
first large-scale study using the ECERS-3 and the findings require
replication.

The modest size of the In-Depth sample is also a limitation. The
In-Depth sample was  large enough to detect small-to-moderate
effects of both ECERS-3 and CLASS Pre-K on a handful of outcomes,
but our analyses may  be missing some very small effects. We  are
not certain, however, that such small effects would be of interest
to the field.

Another limitation was that training and data collector relia-
bility were overseen by the partnering agencies within each state
who used their own methods and standards to determine inter-

rater reliability. Further, each state relied on consensus scoring and
percent of items that were within one scale-point of the consensus
score, rather than stronger methods for measuring inter-rater reli-
ability such as weighted kappas or intraclass correlations between
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riginal (rather than consensus) scores (McHugh, 2012). In some
ays, this is a strength of the study because it reflects the types

f standards and variation present across the nation and, there-
ore, may  mean that data are similar to what would be seen in any
arge-scale data collection effort using the ECERS-3. That said, it
s possible that different data collectors had different interpreta-
ions of the scale, decreasing our ability to find associations with
hildren’s outcomes.

Finally, the effect sizes in this study are all small (Cohen, 1992).
he effect sizes (standardized parameter estimates) for significant
ssociations range from .06 to .10. One way to contextualize the
ize of research findings is to compare them to other research on
imilar topics or with similar outcome measures. Burchinal (2017)
oted that typical effect sizes for associations between early care
nd measures of education quality and children’s outcomes are typ-
cally less than .10 and often less than .05. Thus, the size of these
ffects is in line with past work, but there is no evidence that this
evision improves prediction of children’s outcomes, as intended
y the ECERS-3 authors.

Another way to contextualize effect sizes is to compare them to
ther predictors that are considered important. NICHD Early Child
are Research Network (2016) used that approach and reported
hat the effect sizes for parenting quality in predicting 54-month
utcomes were .34 for total language and .32 for preacademic
kills or roughly triple the effect found for significant associations
etween child care quality and outcomes in the NICHD study or the
urrent study.

Despite their small size, we believe these associations are mean-
ngful given the short time frame between pre- and posttest; the
rror inherent in measuring children’s outcomes at this age; their
imilarity to effect sizes seen in previous research linking quality
o children’s outcomes; and the large number of factors other than
reschool quality that impact children’s development.

Finally, although the four-factor solution was psychometrically
tronger than the single factor, this work does not provide com-
elling evidence that users of the ECERS-3 should create or use
hese subscales, unless there is a project-specific or theoretical rea-
on to do so. The subscales do not markedly improve prediction of
hildren’s outcomes, they do involve loss of some information, they
ave not been replicated in other samples, and they are less intu-

tive than the Total Score. For the time being, we recommend that
ost users follow the author’s guidelines for scoring, and calculate

 simple mean of all items.

.7. Next steps

These data and analyses raise many important questions that
e will endeavor to answer in the future. First, it is possible that

lternate scoring using Item-Response Theory would yield stronger
ssociations with outcomes. Although such a scoring system might
e too complicated for regular use by local- and state-level eval-
ators, it could provide deeper understanding of the underlying
tructure of the ECERS-3 and how various conceptualizations of
uality relate to children’s growth. Second, whereas our findings

ndicate limited association with growth across all children, the
inks may  be stronger for some children than others or under cer-
ain circumstances than others. To address this possibility, future
nalyses will investigate various moderators such as family income,
ace, and announced versus unannounced visits. We  also plan to
nvestigate the possibility that associations between ECERS-3 and
hildren’s outcomes are nonlinear, which Le et al. (2015) found

sing ECERS-R. Finally, users of these tools need information about
ow the ECERS-R and ECERS-3 relate to one another. Although our
urrent data set does not include ECERS-R observations, some state
nd local agencies have collected such data. We  are working with
rch Quarterly 44 (2018) 242–256

them to combine data and investigate how the two tools relate to
one another.

4.8. Conclusions and implications

Researchers, policymakers, and professional development
providers need reliable and valid tools for assessing early childhood
classroom quality. This study partially supports ECERS-3 as such a
tool, but also demonstrates the need for further tool development
and additional psychometric work on this and others. Questions
remain about which classroom quality constructs are most closely
aligned to children’s outcomes, how to best measure children’s out-
comes, how stable classroom quality is across the school year, and
how reliable data collectors must be for observations to be linked
to children’s growth. Despite these questions, continuing to focus
on quality is critical as a means of ensuring that all children have
safe, warm, and stimulating early childhood experiences.
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