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This brief presents results from a study that examined levels and patterns of change in
classroom quality over a school year, and the way those changes vary by different quality
dimensions. The study is based on data from the Expanding Children’s Early Learning
(ExCEL) Quality project, which assessed two different approaches to improving classroom
quality. The findings suggest that practitioners and policymakers should carefully consider
the timing and number of quality ratings when making decisions about how to improve
programs and monitor processes.

This brief examines how biweekly ratings by teachers’ coaches of three dimensions of
classroom quality—structural, interactional, and instructional quality—changed over
the course of the study (which occurred from September 2019 through March 2020). It
addresses two research questions:

e How do different dimensions of quality change over time?

e How do changes in the three dimensions of quality differ based on the curricular and
professional development approach?

The larger ExCEL Quality study was designed to examine how curriculum combined
with professional development helps teachers improve classroom quality and maximize
improvements in children’s outcomes. It is being conducted by MDRC and its partners,
MEEF Associates and RTT International, and is sponsored by Arnold Ventures.

CLASSROOM QUALITY IN PRESCHOOL

Despite widespread agreement that classroom quality affects children’s outcomes,! the
ECE field has not yet established a single definition for “high quality.” Classroom quality
has typically been examined in terms of two dimensions: structural quality and process
quality. The ExCEL Quality study builds on this concept of quality by examining three

| C separate but related dimensions of quality:?

10 IMPROVE SOCIAL POLICY e STRUCTURAL QUALITY refers to the physical aspects of a classroom, such as the materials

- and toys it contains, its cleanliness and safety, and its arrangement of furniture.




e INTERACTIONAL QUALITY refers to the quality of children’s interactions with teachers and other
children in the classroom. It includes whether the classroom climate is positive, responsive, and
predictable; whether teachers are warm and sensitive; and how well the classroom is managed and
organized.

¢ INSTRUCTIONAL QUALITY refers to which skills domains are taught in the classroom and how they
are taught—that is, whether high-quality instructional practices that promote children’s cognitive
development are used.

PATTERNS OF CHANGE IN PRESCHOOL CLASSROOM QUALITY

Only a few studies have examined whether and how ECE classroom quality changes over the course
of a school year. Some studies show increases in quality from fall to spring, but others suggest quality
may fluctuate within or across school years.® One study of pre-K classrooms measured quality with
the widely used Classroom Assessment Scoring System (CLASS) and found that measures of inter-
actional and instructional quality generally increased over the pre-K year.? But the researchers also
found that ratings for the dimensions of quality peaked at different times.® For example, instruc-
tional quality (as measured by the CLASS Instructional Support domain) was highest in December
and January, whereas one aspect of interactional quality (as measured by the CLASS Classroom
Organization domain) was highest in February through April. These findings show that it is impor-
tant to understand how the dimensions of classroom quality might vary at different points during a
school year, especially when quality ratings are used for accountability purposes.

Existing studies on this topic are limited; most have small samples, collect classroom quality data
only a couple of times a year, and measure classroom quality solely with the CLASS.® The ExCEL
Quality study aims to extend this research base by examining how three distinct dimensions of
classroom quality may change over a school year, using more frequent, biweekly quality ratings from
teachers’ coaches.

CLASSROOM QUALITY AND THE ECE CURRICULUM

Providing a developmentally appropriate early childhood curriculum—and combining it with profes-
sional development for teachers—is a promising way to improve classroom quality and children’s
early learning experiences.” The goals, scope, materials, and activity settings (for example, small or
large group settings) of ECE curricula vary, which means that classrooms using different curricula
likely also provide different classroom activities.® In turn, the curriculum being used in a classroom
is likely to influence classroom quality and how it may change over a school year. This brief examines
whether changes in classroom quality over time are related to the curriculum implemented within
the classroom.
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STUDY DESIGN

The ExCEL Quality study was a cluster randomized controlled study that collected biweekly ratings
of classroom quality from teachers’ coaches.® The goal was to assess the effectiveness of two different
curricular and professional development approaches to improving various dimensions of classroom
quality:

e A WHOLE-CHILD, GLOBAL APPROACH that targets structural and interactional quality, which used
the sixth edition of the Creative Curriculum®. This curriculum targets structural quality by focus-
ing on the classroom physical set-up (for example, the arrangement of different learning areas) and
materials, and it targets interactional quality by focusing on classroom routines, teachers” emo-
tional sensitivity, positive behavior management, and child-led activities.

¢ An INTEGRATED, DOMAIN-SPECIFIC APPROACH that targets instructional quality, which used the
first edition of Connect4Learning®. This curriculum uses a specific scope and sequence—that is,
the curricular activities target a specific set of learning domains and are placed in a particular
order in which they should be taught. Connect4Learning emphasizes instructionally rich inter-
actions between teachers and children, such as asking open-ended questions, facilitating in-depth
discussions with children, and asking children to use higher-order thinking skills such as compar-
ing and contrasting different things.

ExCEL Quality took place in 53 ECE centers (located in four U.S. cities) that serve children from fam-
ilies with low incomes. The centers were randomly assigned to implement one of the two intervention
approaches described above, or they were assigned to a preschool-as-usual control group. Eighteen
centers were assigned to each of the two intervention approaches (for 36 total intervention centers); 17
centers were assigned to the control group.

Lead and assistant teachers implementing the two intervention approaches received the following
professional development supports to help implement the assigned curriculum:

e Summer and academic year training were provided by the curriculum developers.*®
¢ Biweekly in-person coaching sessions, consisting of a two-hour classroom observation and a one-
hour meeting between the coach and teacher(s), were provided by coaches hired by the ExCEL

Quality study’s local coaching partners.

Because the current study examines classroom quality data that coaches reported on an ongoing
basis, this brief focuses only on classrooms assigned to one of the two intervention approaches.

Classrooms were eligible for the study if they served 4-year-old children or mixed-age groups of 3-

and 4-year-old children. In total, the centers implementing the two intervention approaches com-
prised 95 eligible classrooms that served 1,527 children." The study sample included 21 communi-
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ty-based child care centers and 15 Head Start centers.'? Table 1 provides more information about the
study sample and its breakdown across intervention approach and setting.

TABLE 1
THE STUDY SAMPLE

INTEGRATED, DOMAIN-SPECIFIC WHOLE-CHILD, GLOBAL
SETTING APPROACH USED APPROACH USED
Head Start setting 7 centers 8 centers

22 classrooms 27 classrooms
Community-based 11 centers 10 centers
child care setting 23 classrooms 23 classrooms

Fifteen of the centers had received professional development supports the previous year through a
pilot study for the Variations in Implementation of Quality Interventions project (VIQI)."® Because
ExCEL Quality uses the same two intervention approaches as VIQI, these centers received the same
curricular and professional development model over two years. The other 21 centers were newly
recruited and only received one year of professional development supports.

Random assignment took place in July 2019, and professional development supports and data collec-
tion were scheduled to continue through the spring of 2020. Due to the COVID-19 pandemic, most
centers suspended in-person operations in March 2020. This brief focuses on the activities that were
conducted prior to the closures.

Coach Ratings of Classroom Quality

This study used a novel quality rating system to capture classroom quality on a biweekly basis in

a cost-effective manner. Coaches assessed quality using a web survey called a “coach log.” They
reported whether they observed different aspects of classroom quality in a series of yes-or-no ques-
tions. Despite the simplicity of the questions, the rating system was sensitive enough to capture
variation in quality. That is, the questions captured aspects of quality that were present in some of the
classrooms some of the time. This variation makes it possible to use these questions to look at differ-
ences between classrooms at each time point and within classrooms over time.

Throughout the study, teachers in each classroom implementing an intervention approach had a
coaching session every other week. During these sessions, the coach observed the classroom and

met with the teacher(s). Afterward, the coach completed the coach log—which took approximately 15
minutes—to report what occurred during the session. The purpose of the coach log was twofold: It
served as a rich data source to investigate how classrooms functioned over the course of the year, and
it helped the study team see what technical assistance and professional development supports were
needed during the study period.
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One section of the log asked coaches to report whether certain indicators of classroom quality were pres-
ent during the classroom observation portion of the coaching session. (See Box 1 for examples of these
classroom quality indicators.) The percentage of the indicators that were observed during the coaching
sessions were used to measure three dimensions of quality: structural, interactional, and instructional
quality. ** This brief examines the classroom quality indicators over the course of the study.

BOX 1
MEASURES

Coaches reported when they saw indicators of classroom quality during their biweekly coaching
sessions. The three dimensions of quality were measured by looking at the percentage of indicators
that were present.

STRUCTURAL QUALITY was measured using four indicators, including “Areas were arranged so chil-
dren can easily get around and access materials” and “Classroom was neat and clean.”

INTERACTIONAL QUALITY was measured using 19 indicators, including “Transitions between ac-
tivities were used as opportunities to teach skills and concepts,” “Children knew the routines and
expectations in the classroom very well,” and “Children talked to teachers/adults in the classroom
about a variety of topics.”

INSTRUCTIONAL QUALITY was measured using 15 indicators, including “Asking children ‘why’ and
‘how’ questions,” “Changing an activity or portion of an activity to make it easier for individual children
who need more support,” and “Using and defining advanced vocabulary words (such as words with
more than one meaning or words that are not used frequently).”

Coach log data are available in two-week reporting periods from September 2019 to early March
2020. In total, coaches completed 1,043 coach logs for 95 classrooms. For each classroom, 7 to 13 logs
were completed, with an average of 11 logs. Classrooms using the two intervention approaches had
approximately the same average number of logs per classroom.

Coaches were trained on how to complete the coach logs during their onboarding process. Coaches
were taught study-specific definitions of terms used in the logs to ensure that they detected and
reported indicators consistently. They also practiced using the logs during training and had to pass
a certification test on the terminology used in the logs. In the middle of the year, coaches were
retrained on how to use the logs and reviewed the terminology again.

The Study Sample

On average, lead teachers were 44 years of age; their ages ranged from 21 to 68 years. They had been
teaching preschool for an average of 12 years, with a range of 1 year to 40 years. Fifty-nine percent
of teachers had a bachelor’s degree or higher. Forty-eight percent of the teachers were non-Hispanic
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Black, 32 percent were non-Hispanic White, and 15 percent were Hispanic.'® On average, 16 children
were enrolled in the study classrooms; enrollment ranged from 6 to 26 children.

Children in the classrooms were about 3.5 years old (ages ranged from 2 to 6 years old) at the begin-
ning of the school year. Fifty-two percent of the children were female. Forty-three percent of the chil-
dren were non-Hispanic Black, 38 percent were Hispanic, 11 percent were non-Hispanic White, and

8 percent were multiracial or another race. Parents were 32 years of age on average (their ages ranged
from 18 to 83 years). Parents’ most frequent level of educational attainment was a high school diploma
or GED (63 percent); 23 percent of parents had at least some college experience.'®

EXAMINING CHANGE OVER TIME

The research team used growth models to analyze changes in classroom quality over time. These
models describe the average shape of the change in each of the quality dimensions from September
2019 to March 2020. Unlike looking at the simple averages for each time period, these models find a
curve, or a smooth line with up to two bends, that best approximates the average change over time.
The team examined multiple types of models for each quality dimension, allowing the curve to have
zero, one, or two bends. This brief presents results from the best fitting model. (See Box 2 for more
details on the analyses, including how the “best fitting model” was determined.) After finding the
best-fitting growth model for the overall sample, the team assessed whether those trajectories dif-
fered by intervention approach.

BOX 2
ANALYTIC APPROACH

Growth models for each of the three dimensions of quality were conducted using hierarchical linear
modeling (HLM) in R (Ime4 package).

Because coaching sessions were supposed to occur once every two weeks, time was defined as the
number of two-week coaching periods that had passed since the beginning of the study. Time was
centered at the beginning of the school year (the first period was coded as 0, the second as 1, and so
on). This means that the model intercepts (depicted in the figures as the y-axes) can be interpreted
as the average quality indicator ratings at the beginning of the study.

Models were run iteratively, beginning with an empty model (no predictors) and adding polynomial
terms for time [linear, quadratic (time?), and cubic (time?®)], one at a time. Final models were selected
using forward elimination—the results shown in this brief reflect the highest-order polynomial that
was statistically significant for that measure. For example, if time? was statistically significant when
it was the highest polynomial, but time® was not, the results from the model without time® are shown
here. Covariates and interaction terms were only added to the models after the shape of the trajectory
had been established.

(continued)
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BOX 2 (continued)

Differences between the two intervention approaches were analyzed using interaction terms. Models
included an interaction between the random assignment indicator and each of the terms for time.
These interactions allowed the team to assess whether the trajectories were different for the subgroups
based on curricular model. Because time was centered at the beginning of the school year, the team
could also assess whether the differences between the intervention approach subgroups were larger
than would be expected by chance at the beginning of the study.

Models control for a variety of classroom characteristics, such as class size, child and family demo-
graphic characteristics, and average child vocabulary scores on the auditory comprehension subscale
of the Preschool Language Scales. Adjusting for covariates increases the precision of the estimates
and produces findings that can be interpreted over and above differences in classroom characteristics
(that is, differences between groups cannot be attributed to differences in classroom composition). The
results were robust to sensitivity checks, including different sets of covariates, methods of imputing
covariates, and elimination of coaching periods with lower response rates.

FINDINGS
® Each dimension of quality had a different pattern of change over the study period.

Figure 1 shows the average rating for the three dimensions of quality at each point in time, as well as
the patterns of change predicted by the growth models. The raw average is shown as a dot, and the
patterns of change are shown as a line. The vertical axis shows the percentage of quality indicators
observed by coaches, and the horizontal axis represents each reporting period, from September to
March. The shading around the lines represents a 9o percent confidence interval.'

STRUCTURAL QUALITY. As shown in Figure 1, Model A, classrooms began the year with high struc-
tural quality (three-fourths of the structural quality indicators observed, on average) and did not
exhibit statistically significant growth or change over time.

INTERACTIONAL QUALITY. As shown in Figure 1, Model B, coaches observed an average of about two-
fifths of the interactional quality indicators in classrooms at the beginning of the year. The interac-
tional quality ratings increased through the winter and peaked with coaches observing about half of
the indicators in early February. The number of observed indicators declined slightly in early March.

INSTRUCTIONAL QUALITY. As shown in Figure 1, Model C, coaches observed about one-third of
instructional quality indicators at the beginning of the school year, on average. The instructional
quality ratings increased steadily throughout the study period, with coaches observing, on average,
about half of the indicators in March.
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FIGURE 1
AVERAGE PERCENTAGE OF QUALITY INDICATORS OBSERVED OVER TIME

A. Structural Quality Indicators B. Interactional Quality Indicators
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SOURCE: ExCEL Quality Coach Log.

NOTES: The dots represent the raw means and the lines represent the means predicted by the growth model.

Structural quality indicators include features of the classroom set up, such as the arrangement of different areas and
availability of materials. Interactional quality indicators include varied conversations between children and teachers, class-
room management, and routines. Instructional quality indicators include scaffolding, differentiated instruction, elaboration,
and other types of interactions that facilitate children’s learning.

Model A includes linear, quadratic, and cubic terms for time; Model B includes linear and quadratic terms for time; and
Model C includes a linear term for time.

The results of all three models are adjusted for classroom composition, class size, and average child vocabulary scores
on the auditory comprehension subscale of the Preschool Language Scales.

The shaded area depicts a 90 percent confidence interval.

These findings are in line with prior research showing that different dimensions of quality may peak
at different times during a school year.'® Interactional quality appeared to peak in February, but
instructional quality increased over time. In contrast, structural quality ratings remained consistent.
Overall, changes in quality over the course of the study were modest in magnitude.
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® Patterns of change varied by intervention approach.

Figure 2 shows the way the three dimensions of quality for each intervention approach change over
time. The vertical axis shows the percentage of quality indicators coaches observed, and the hori-
zontal axis shows each reporting period, from September to March. The curve for the integrated,
domain-specific approach is shown in blue and the curve for the whole-child, global approach is
shown in orange. The shading around the lines represents a 9o percent confidence interval.

FIGURE 2

PREDICTED AVERAGE PERCENTAGE OF QUALITY INDICATORS
OBSERVED OVER TIME, BY INTERVENTION APPROACH

A. Structural Quality Indicators B. Interactional Quality Indicators
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SOURCE: ExCEL Quality Coach Log.

NOTES: Structural quality indicators include features of the classroom set up, such as the arrangement of different areas
and availability of materials. Interactional quality indicators include varied conversations between children and teachers,
classroom management, and routines. Instructional quality indicators include scaffolding, differentiated instruction,
elaboration, and other types of interactions that facilitate children’s learning.

Model A includes linear, quadratic, and cubic terms for time; Model B includes linear and quadratic terms for time; and
Model C includes a linear term for time.

The results of all three models are adjusted for classroom composition, class size, and average child vocabulary scores
on the auditory comprehension subscale of the Preschool Language Scales.

The shaded area depicts a 90 percent confidence interval.
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STRUCTURAL QUALITY. As shown in Figure 2, Model A, classrooms using both intervention
approaches began the year with high structural quality ratings and did not exhibit any growth or
change over time. Although more quality indicators were observed in the classrooms using the inte-
grated, domain-specific approach throughout the study period, this difference was not statistically
significant.

INTERACTIONAL QUALITY. As shown in Figure 2, Model B, in classrooms using the integrated,
domain-specific approach, interactional quality ratings rose in the fall and early winter and declined
in late February and early March. In contrast, interactional quality ratings in classrooms using the
whole-child, global approach grew steadily through March. Although the two groups had different
trajectories, their ratings were similar at the beginning and end of the study.'®

INSTRUCTIONAL QUALITY. As shown in Figure 2, Model C, classrooms using the integrated,
domain-specific approach had higher instructional quality ratings at the beginning of the year than
classrooms using the whole-child, global approach.2° However, classrooms using the integrated,
domain-specific approach exhibited a slower rate of growth, so classrooms using both intervention
approaches had a similar level of instructional quality by early March.?!

These findings show that interactional and instructional quality ratings have different trajectories in
classrooms implementing different intervention approaches.

CONCLUSION

The results show that a classroom’s quality rating may depend on the time of year the classroom

is observed. Moreover, classrooms that implement different intervention approaches or curricula
may experience different fluctuations in classroom quality over the course of the school year. These
findings have implications for how practitioners and policymakers conduct classroom observations
focused on assessing quality, especially when quality information is used to inform professional
development, program improvement, or program funding levels.

First, consistently conducting quality observations at the same general time across classrooms can
help ensure that ratings are directly comparable to one another—that the ratings capture actual
classroom quality rather than differences that may occur due to the time of year.

Second, collecting data at multiple time points throughout the year may create a clearer and more
stable estimate of actual classroom quality compared with collecting data at a single time point. From
logistical and resource perspectives, it is challenging to conduct multiple quality observations across
classrooms at similar points in time, and to conduct multiple quality observations for each classroom
during each school year, especially when hiring neutral third parties as observers. However, this
study and others underscore that it is critical to consider the timing of observations and the number
collected, particularly when the observations have high stakes for programs.?? The coach ratings
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used in this study offer a cost-effective, alternative method for collecting quality ratings on a more
frequent basis.

Third, the way classroom quality trajectories differ can help inform the content and sequence of
topics to discuss with teachers as part of their training and coaching. In the fall (early in the school
year), professional development supports could focus on improving structural features of the class-
room—such as how the room is arranged and which materials and manipulatives (objects like toys
and counting cubes used by children for learning purposes) are available—because those aspects

of quality are likely to stay in place for the rest of the year. In the spring (later in the school year),
professional development supports could revisit aspects of interactional quality—such as the respon-
sivity and sensitivity of teachers’ interactions with children—since this study suggests interactional
quality may start to decline around March. Finally, professional development supports could focus
on instructional quality throughout the year, since it appears to continuously improve over time.

There are several considerations that should be noted. First, due to the COVID-19 pandemic, the
research team was only able to collect data through early March. Classroom quality trajectories
may have been different if the research team was able to extend data collection through the end of
a typical school year. Second, the ratings used in these analyses were made by coaches who had a
working relationship with the teachers they were monitoring. Neutral observers may have rated the
classrooms differently. Third, since the quality ratings used in this study were from a novel tool, it
is not clear whether the observed changes over time are large enough to have meaningful effects on
children’s experiences. Finally, these patterns were found in classrooms that were receiving profes-
sional development supports while implementing a new curriculum. Classroom quality trajectories
may differ depending on whether teachers are implementing a familiar curriculum and receiving a
high level of support.

What’s Next?

Forthcoming briefs about the ExCEL Quality study will discuss additional implementation find-
ings and information about how programs and families fared early in the COVID-19 pandemic. The
research team also followed the study sample through the 2020-2021 school year to understand how
centers navigated the pandemic and the extent to which they continued to implement the interven-
tion approaches without study-provided supports. Findings from the 2020-2021 school year will also
be highlighted in future publications.
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form was low. Among the consented sample, approximately a quarter to two-fifths of data was missing for
each item. For the analyses, missing data on these covariates were imputed by taking each classroom’s mean
in the available data. Two centers (consisting of five classrooms) and three additional classrooms were not
included in the adjusted analyses because they were missing too much data (such as having no responses on a
single variable). Sensitivity tests were conducted where the covariates were imputed using multiple imputation,
and the results did not change.

17 This means that there is a 90 percent chance that the true population estimate (that is, the estimate that would
be found if this study were conducted in all ECE settings serving low-income families in the United States,
rather than just a sample) falls within the range being shown.

18 Cash and Pianta (2014).

19 The interaction between intervention approach and the quadratic time term was statistically significant (b =
0.001, p < 0.05).

20 This difference was statistically significant (b = -0.103, p < 0.10).
21 The interaction term was statistically significant (b = 0.011, p < 0.10).

22 Buell, Han, and Vukelich (2017); Cash and Pianta (2014); Gandhi et al. (2020); Kuger, Kluczniok, Kaplan, and
Rossbach (2016); Malmberg et al. (2010).
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