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Abstract Across the globe, strategies and investments to strengthen teacher effec-
tiveness are increasingly a core component of countries’ efforts to improve educa-
tional outcomes for their citizens and, for many, to elevate standards of living. In
this chapter, we present evidence demonstrating the role of teacher-student interac-
tions in teachers’ ability to positively influence student development and learning
across countries and cultures. We conceptualize teacher-student interactions as
proximal processes that drive students’ engagement and learning. Evidence clearly
demonstrates that interactions can be assessed through observation and improved
through professional development interventions. Drawing on our experience and
data available on tens of thousands of classroom observations across different coun-
tries and cultures, we present a framework that describes core features of effective
teacher-student interactions that appear in common across these highly varied set-
tings and cultural contexts. We review research that evaluates this framework in
different contexts to examine the effects of interaction quality on student outcomes
across the globe. We discuss the cross-cultural applicability of the framework and
outline suggestions for education policy and practice and future directions for
research.
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1 Introduction

In nearly all theories of education and its impacts, the quality of students’ experi-
ences in the classroom (or childcare) setting is often described as a critical, if not
necessary, factor in determining the value of education. In numerous studies of edu-
cational “inputs” intended to promote student learning (e.g., funding, class size,
teacher qualifications, curriculum), over and above students’ prior performance and
family background (Nye et al., 2004; Reardon et al., 2013). Such large-scale efforts
reinforce the idea that the quality of what takes place in classrooms may be the
essential ingredient for fostering student success (Heckman, 2000).

In fact, our and others’ research (see Morrison & Connor, 2002; Pianta et al.,
2007; Sanders & Rivers, 1996) has generated a set of generally-accepted findings
and observations about teachers and teaching, albeit largely based on data collected
from U.S. and Western society classrooms: (1) teachers are the most potent asset the
education system provides to foster student learning and development (Sabol et al.,
2013); (2) qualities of teacher-student interactions that foster student engagement
and effort, knowledge and thinking, problem-solving and communication skills, and
positive relationships with others are the source of these teacher effects (Pianta &
Allen, 2008); (3) these qualities of teachers’ interactions can be observed and mea-
sured, and predict student students’ development across a range of indicators (Allen
et al., 2011; Pianta et al., 2008); (4) effective teaching can be learned, trained, and
improved; and (5) ensuring effective teaching at scale requires workforce develop-
ment systems that integrate description, measurement, improvement, and imple-
mentation support (Pianta et al., 2020).

These conclusions are not just the result of scientific studies conducted by aca-
demics. In experience accumulated from working to assess and improve teacher-
student interactions at large scale over the past decade (5000 coaches, 17,000
observers trained to agreement on CLASS, 50 countries and all 50 U.S. states),
practitioners and policymakers alike describe the unique value created when teach-
ers and their interactions with students are elevated as a developmental and educa-
tional resource.

In the present chapter we draw from cross-cultural observations of classrooms
using the CLASS to evaluate the extent to which there may be patterns and features
of teacher-student interaction that have common value for student learning and
development. We draw from countries has varied as Sweden (Castro et al., 2017),
Ecuador (Carneiro et al., 2019), and China (Hu et al., 2016) in an effort to capture
the relevance of teacher-student interaction across cultures. Also, emerging evi-
dence from international work (e.g., Carneiro et al., 2019) that supports theory of
the universality of adult-child interactions for promoting development (https://
www.oecd-ilibrary.org/sites/617837e6-en/index.html?itemId=/content/
component/617837e6-en).


https://www.oecd-ilibrary.org/sites/617837e6-en/index.html?itemId=/content/component/617837e6-en
https://www.oecd-ilibrary.org/sites/617837e6-en/index.html?itemId=/content/component/617837e6-en
https://www.oecd-ilibrary.org/sites/617837e6-en/index.html?itemId=/content/component/617837e6-en
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2 Theoretical Framework

To begin, we frame some of the terms used in the discussion. Clearly, the term
“international” could have varied meanings (Maulana et al., 2021). For example, for
studies pertaining only to CLASS and not to other observational instruments, “inter-
national” applications include countries as wide-ranging as Finland, Israel,
Kazakhstan, Australia, and Ecuador. Important efforts to understand those sources
of variance have revealed not only the complexities of assessing teacher effective-
ness cross-nationally, but that there is also evidence of commonalities (e.g., Maulana
etal., 2021). Rather, our aim is to advance theoretical perspectives on education and
human development that posit the importance of relationships between teachers and
students (Ryan & Deci, 2000). Furthermore, we recognize the widely varying nature
of “teachers” and “classrooms” in the countries and cultures we include in this
analysis. The data available on classroom interactions, particularly when CLASS
has been the assessment, skews toward younger ages and U.S. settings, although not
exclusively. Accordingly, we will make an effort to present a balanced and well-
informed picture.

2.1 Defining Effective Teaching

In a sense, every “measure” of educational quality and opportunity is actually a test
of a theory; in considering effective teaching as reflective of educational opportu-
nity, each measure of effective teaching is a set of hypotheses about the process of
teaching and learning. Each measure also reflects a set of hypotheses about how to
best gather information on the construct of interest, and when a measure is used in
the field the resulting data provide a form of confirmation or disconfirmation of the
underlying hypotheses and theory. CLASS has been anchored in the science and
theory of human development in which proximal processes between individuals are
posited to account for students’ growth in broad areas of development, including
cognition, achievement, social relationships, self-regulation, motivation, and iden-
tity (Bronfenbrenner & Morris, 1998). This conceptual basis drew heavily from
theories of human attachment and parent-child relationships (and associated mea-
sures) to conceptualize teacher-student interactions and relationships and embarked
on studies examining how best to apply this work in classrooms (Pianta, 1999).
There is little question that teachers and their classroom interactions with stu-
dents matter for student achievement (Carneiro et al., 2019; Goe, 2007; Hu et al.,
2016; Kane & Staiger, 2012; Loeb et al., 2012), motivation (Patrick et al., 2001;
Ruzek et al., 2016; Wang & Holcombe, 2010), and a range of behavioral and social
outcomes (Hoang et al., 2018; Pakarinen et al., 2011; Wang et al., 2020). Efforts to
describe effective teaching have been reported in a large number of small-sample
studies, and in narrative descriptions that lack evidence of validity or tools for data
collection (Lemov, 2010). It has also been challenging to define and measure the
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aspects of teacher behavior unique to teaching a certain content area (Hill, 2010;
Grossman et al., 2014; van Hover et al., 2012) or grade level (Pianta, 2016). Measures
of the same construct also vary with respect to differential suitability for data collec-
tion methods such as observation or informant report (Raudenbush & Jean, 2014;
Ruzek et al., 2016; Kane et al., 2014).

When studies have included different approaches to assessing teacher-student
interactions, such as evaluating multiple observation tools (Kane & Staiger, 2012;
Staiger & Rockoff, 2010), or combinations of observation and student report (Brock
et al., 2008; Kane et al., 2014; Raudenbush & Jean, 2014) the evidence indicates
considerable consistency in identifying clusters of behaviors as reliably detectable
and salient for student learning (Hamre et al., 2013). These common clusters include
aspects of teachers’ social and emotional behaviors toward students, their practices
related to classroom management, and their delivery of instruction (Danielson,
2007; Marzano, 2014). Thus, although there is no standard lexicon for “effective
teacher behaviors” — and the field lacks the precision and structure of a formal clas-
sification system — a scan of the evidence does converge on these common elements
that serve as the conceptual foundation for the CLASS. The TTI Framework (Hamre
& Pianta, 2007) draws heavily from earlier theoretical and empirical work in the
educational and psychological literatures (e.g., Brophy, 1999; Eccles & Roeser,
2011) to describe an overarching theory of classroom practice, operationalized in
the CLASS tool.

2.2 The CLASS: Measuring and Describing the Quality
of Teacher-Student Interactions

As noted above and presented in Table 18.1, a key feature of the TTI framework is
its multi-level and nested structure: teacher-student interaction is conceptualized
and defined at multiple levels: domain, dimension, indicator, behavioral marker. At
the most global, CLASS encodes teacher-student interaction within three broad
domains—Emotional Support, Classroom Organization, and Instructional Support.
At the next, more specific level, each domain is composed of a corresponding set of
dimensions — teacher sensitivity, behavioral management, quality of feedback —
which are the focus of the observation and for which the actual rating from low to
high is obtained on a 1-7 scale. To inform those judgements and ratings, each
dimension reflects a set of indicators that define the types of categories of behavior
that correspond to that dimension. In this way, the CLASS and accompanying TTI
Framework is like a classification system that defines the types of teacher behaviors
that are salient for a broader feature of interactions. Finally, each indicator can be
described in terms of its value or level of quality using specific behavioral markers
that scale from low to high quality. The observer’s job is to attend to and identify
behavioral markers within the indicators for each dimension and make a judgement
of the degree to which, as a collective pattern, these markers and indicators reflect a



Table 18.1 CLASS framework for early childhood and elementary classroom quality

Area Dimension Description
Emotional Positive climate | Reflects the overall emotional tone of the classroom and
support the connection between teachers and students.

Negative climate | Reflects overall level of expressed negativity in the
classroom between teachers and students (e.g., anger,
aggression, irritability).

Teacher Encompasses teachers’ responsivity to students’ needs and

sensitivity awareness of students’ level of academic and emotional
functioning.

Regard for The degree to which the teacher’s interactions with

student students and classroom activities place an emphasis on

perspectives students’ interests, motivations, and points of view, rather
than being very teacher-driven.
Classroom Behavior Encompasses teachers’ ability to use effective methods to
management | management prevent and redirect misbehavior, by presenting clear
behavioral expectations and minimizing time spent on
behavioral issues.

Productivity Considers how well teachers manage instructional time and
routines so that students have the maximum number of
opportunity to learn.

Instructional The degree to which teachers maximize students’

learning formats | engagement and ability to learn by providing interesting
activities, instruction, centers, and materials.

Classroom chaos | The degree to which teachers ineffectively manage children
in the classroom so that disruption and chaos predominate.

Classroom The degree to which teachers provide clear instructions,

management rules, and routines that children clearly know and
understand, as well as well-timed proactive behavioral
strategies rather than control techniques.

Child The extent to which teachers provide children with the

responsibility opportunity to take on roles and operate autonomously in
the classroom.

Instructional Concept The degree to which instructional discussions and activities
support development promote students’ higher order thinking skills versus focus
on rote and fact-based learning.

Quality of Considers teachers’ provision of feedback focused on

feedback expanding learning and understanding (formative
evaluation), not correctness or the end product (summative
evaluation).

Language The quality and amount of teachers’ use of language-

modeling stimulation and language-facilitation techniques during
individual, small-group, and large-group interactions with
children.

Instructional Considers the extent to which teachers’ verbal interactions

conversation with children are reciprocal and focus on the facilitation of
reasoning, concept development, expression of ideas, and
cognitive elaboration.

Literacy The extent to which teachers reads to children, provides

instruction explicit phonics instruction, elaborates on books with

comprehension and process questions, and exposes
children to written language.

Richness of
instructional
methods

The extent to which teacher use a variety of strategies to
promote children’s thinking and understanding of material
at deeper and more complex level.
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certain level of quality on that dimension. This multi-level framework is intention-
ally designed to yield scores that are more reflective of broad and organized patterns
of teacher behavior while at the same time providing specific, concrete examples of
use to observers and practitioners.

Research using the CLASS provides evidence confirming the three hypothesized
common domains of teacher-child interactions in the TTI framework — Emotional
Support, Classroom Organization, and Instructional Support — as a theoretically and
empirically sound approach to describing teacher-student interactions in classrooms
(Hamre et al., 2013). Results from a study of CLASS-derived observational data
from over 4000 preschools to fifth grade U.S. classrooms (Hamre et al., 2013) sup-
ported the three-domain structure and analysis of CLASS-based observations in
upper elementary and secondary grades from the Measures of Effective Teaching
sample of more than 3000 classrooms (Kane & Staiger, 2012), also affirmed the
importance of these three broad areas of practice. Thus, the evidence from large-
scale use of CLASS observations in U.S. classrooms provides empirical support for
the hypothesis of a common set of features on which teacher-student interactions
can be described and distributed.

What do we know about the quality of interactions with teachers experienced by
the typical American preschool or k-12 student? Many studies have found that qual-
ity of teacher-student interaction varies markedly across U.S. samples, ranging from
sensitive and stimulating, to dismissive and harsh. In the National Center for Early
Development and Learning’s study of state prekindergarten programs, only 15 per-
cent of classrooms demonstrated high-quality interactions in both emotional and
instructional support, whereas 19 percent of classrooms scored well below the mean
on almost all dimensions of emotional, organizational, and instructional supports
(Pianta et al., 2005). Poor and African American children are more likely to experi-
ence less effective interactions in early childhood programs (Kuhfeld et al., 2019).

Evidence from national-level observations of American elementary school class-
rooms shows clearly that the nature and quality of the instructional and social sup-
ports offered to young students is generally low, and even lower for less advantaged
students (NICHD ECCRN, 2005; Pianta et al., 2007; MET Project, 2010; Kane &
Staiger, 2012). The Measures of Effective Teaching (MET) Study, funded by the
Bill and Melinda Gates Foundation, reported on the nature of experiences across
two consecutive years in more than 3000 4th-10th grade classrooms in 4 large
school districts (Kane et al., 2014; Kane & Staiger, 2012). Using a suite of standard-
ized observation protocols that scanned for general qualities of teachers’ interac-
tions toward students (including CLASS) and teaching practices relevant to specific
content areas, the MET findings corroborate the impressions gleaned years earlier
from the NICHD Study of Early Child Care and Youth Development observations —
classroom learning experiences were largely rote in nature and rarely called for
reasoning, problem solving, or analytic skills; instruction was delivered primarily in
large groups; content was discrete and isolated rather than made relevant and con-
nected to other knowledge; and students were engaged in very passive ways (Kane
et al., 2014; Kane & Staiger, 2012).
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2.3 Teacher-Student Interactions and Student Outcomes

In numerous studies, the three domains of teacher-student interactions described
earlier (emotional, organization, instruction) have each been linked to students’
social, emotional, regulatory, and cognitive development (see Downer et al., 2010
for a review). Effect sizes obtained between these ratings of the features of teachers’
interactive behaviors and student outcomes such as achievement test scores are
small (Brock et al., 2008; Burchinal et al., 2010; Mashburn et al., 2008; Pakarinen
etal., 2011; Rimm-Kaufman et al., 2009), with larger correlations for students with
higher risk profiles (Hamre & Pianta, 2005; McCartney et al., 2007), or for associa-
tions with students’ motivation (Ferguson & Hirsch, 2014). In U.S. studies, children
who come from low-income families, who are dual language learners, or who have
problems with self-regulation appear to benefit even more from effective teacher-
student interactions than do their more-resourced peers (e.g., Ansari et al., 2020;
Desimone & Long, 2010; Hamre & Pianta, 2005). And children reap the most aca-
demic benefit from effective teacher-student interactions when they are exposed to
such interactions for a number of years (Cash et al., 2018; Vernon-Feagans
et al., 2019).

Although much of the research using classroom observation has been conducted
in U.S. elementary classrooms, recent work in a variety of international settings—
including Central and South America, Europe, and Asia—has also documented that
teacher-child interactions support development and learning. For example, in a
large-scale study of classroom quality and child outcomes in rural Ecuador that
spanned the first two years of schooling (ages six and seven) in which children were
assigned randomly to teachers, children’s academic skills improved more when they
were assigned to classrooms in which teachers demonstrated particularly high lev-
els of instructional support (Campos et al., 2021). Other studies in Ecuador (Araujo
et al., 2014), Chile (Yoshikawa et al., 2015), and Finland (Pakarinen et al., 2011),
and from observations in secondary grades (Allen et al., 2011; Kane et al., 2014)
have produced similar findings. Although the nature and magnitude of the associa-
tions between teacher-child interactions and student outcomes has varied across
these studies, evidence is growing that elements of these interactions are important
for children’s learning across a wide spectrum of settings and cultures and perhaps
a universal resource for children’s development.

Most published studies have used statistical controls to reduce or adjust for
selection effects—primarily, the concern that higher-achieving children may sort
into classrooms in which teachers are more likely to display higher-quality interac-
tions. However, evidence from recent intervention studies and random assignment
studies demonstrates a more compelling causal link. For example, when teachers
improve their practices after they receive training and coaching on teacher-student
interactions, the children in their classrooms benefit academically, socially, and
behaviorally (Pianta et al., 2021). Other evidence for a causal link between interac-
tions and development comes from large-scale studies that randomly assigned chil-
dren to classrooms to evaluate how classrooms affected achievement and
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development. Two such studies have found significant associations between chil-
dren’s learning and their exposure to interactions (Campos et al., 2021; Yoshikawa
et al., 2015). One of them, conducted in Ecuadorian first- and second-grade class-
rooms, estimated that teachers in the top 25 percent in terms of the quality of their
interactions with students produced the equivalent of almost 9 months more of
achievement growth among children than did teachers in the bottom 25 percent
(Campos et al., 2021). Moreover, over the past 5—6 years several professional devel-
opment interventions designed to improve teacher-student interaction — including a
coaching model and a college course—provide additional empirical support for the
unique value of teacher-student interactions by demonstrating positive impacts of
targeted professional development on both teacher-student interaction and student
outcomes, from preschool through high school (e.g., Allen et al., 2011; Boston
Consulting Group, 2019; Pianta et al., 2020).

2.4 Summary of U.S. Findings

Across the available studies based on largely U.S. samples, we have presented a
summary of findings concerning teacher-student interactions. By and large these
findings suggest that features of teacher-student interactions are often described in
terms of broad domains of emotional, organizational, and instructional behaviors,
that can be measured reliably and at scale, using observational methods. The CLASS
is one such example of an observational approach that has been used widely in the
U.S. and studied in countries across the world. Numerous studies, mostly quasi-
experimental in design but also including a small number of experiments (studies of
students assigned randomly to teachers and teacher-focused intervention experi-
ments), indicate that teacher-student interactions have a small and significant, and
perhaps causal, impact on student outcomes. And finally, controlled evaluations
demonstrate that teacher-student interactions are malleable and can be improved
through focused feedback and improvements in teachers’ knowledge and observa-
tional skills.

3 Method

3.1 Systematic Literature Search

To identify international research or education systems that used the CLASS, we
completed a systematic search of published and unpublished literature, including
several search engines (Psychlnfo, ERIC, Google Scholar, Academic Search
Complete, Education Research Complete, Education Full Text), databases for mas-
ters and dissertations (ProQuest and LIBRA Institutional Repository hosted out of
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the University of Virginia), websites of documents from large scale studies. Citations
were uploaded into Covidence software, where duplicates were removed, and the
remaining entries were systematically screened. Journal articles, reports, briefs, or
theses that include information about CLASS data from at least 20 lead or subject-
specific teachers in preK-12 educational settings were retained. Thus, literature
from toddlers or childcare settings, summer or after school programs, or that
includes fewer than 20 teachers and/or does not include CLASS data in the docu-
ment were excluded. Furthermore, in order to account for the quality of data col-
lected, we excluded studies that did not include trained raters and that did not
provide information about the reliability of CLASS observations. Finally, to ensure
that our search was exhaustive, we emailed the first author from each document to
request information about other published or unpublished documents that met our
inclusion criteria and included any new documents in the database. The full data-
base includes 365 documents from 133 studies, among which 52 published docu-
ments are from 19 studies that used the CLASS outside of the United States. The
final international database includes 19 documents (all of which are peer reviewed
journal articles from the 19 studies) that use the CLASS outside of the United States
(see Fig. 18.1). All documents were coded for sample characteristics, CLASS data
collection and analysis, CLASS data, and other study findings (see Table 18.2 for a
selective overview).

for screening

!

men
5805 documents b 4563 documents irrelevant
pre-screened

|

1215 documents screened P 854 documents excluded

|

365 documents included in
full CLASS database

|

52 documents in CLASS
database from 19
international studies

7 i
8758 documents imported P 2953 duplicates removed

Fig. 18.1 PRISMA report of systematic search and screen of published and unpublished CLASS
documents
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The studies include data from 2186 prekindergarten and kindergarten class-
rooms, 2042 elementary school classrooms, and 177 secondary classrooms. For the
CLASS observations, on average raters observed 3.3 cycles of classroom instruc-
tion over 1.6 days, about half of which were rated live (10/19), while the others
rated video recordings of classroom interactions (9/19). Most of the studies describe
their raters as being trained (18/19) and passing certification (15/19). The overall
inter-rater reliability across studies (reported as intraclass correlations, percent
agreement, or kappa scores) was reported as good to excellent, with the exception
of two studies — one of Portuguese preschools (Cadima et al., 2014) and another of
Finnish sixth grade classrooms (Virtanen et al., 2018), both of which had moderate
inter-rater reliability (Ranganathan et al., 2017; Table 18.2).

4 Results

4.1 Internal Consistency

Reliability generalization reveals that the internal consistency of CLASS domains is
sustained across the different cultural contexts. A reliability generalization is a
meta-analytic technique that establishes 95% confidence intervals (Rodriguez &
Maeda, 2006) for each of the three CLASS domains for the studies in which internal
consistency coefficients were reported, which is mostly reported at the domain-level
(see Table 18.2, Cohen’s alpha, a). The Emotional Support domain had a reliability
C.I. of 0.81 to 0.89, Instructional Support had a C.I. of 0.87 to 0.94, and Classroom
Organization of 0.78 to 0.87. This indicates that the internal reliability for each
domain was high across the international studies. This contributes important pre-
liminary evidence that the TTI framework captures aspects of teacher-student inter-
actions that are fundamental and appear in classrooms in very different cultural
contexts.

4.2 Factor Structure

Several studies used the proposed 3 domain framework in which classroom quality
consists of emotional support, instructional support, and classroom organization
(Besnard & Letarte, 2017; Cadima et al., 2014; Castro et al., 2017; Gamlem &
Munthe, 2014; Gasser et al., 2018; Niklas & Tayler, 2018; Poysi et al., 2019;
Sandstrom, 2012). Among the studies that evaluated the factor structure of the
CLASS, support for 3-domain framework was found in early education classrooms
across the globe, including prekindergarten samples in Chile (Yoshikawa et al.,
2015 as cited in Leyva et al., 2015), Denmark (Slot et al., 2018), and Turkey (Ertiirk
Kara et al., 2017), and in kindergarten samples in Germany (Von Suchodoletz et al.,
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2014), Vietnam (Hoang et al., 2018), and in China, where there was also support for
a bi-factor model (Hu et al., 2016) (see papers for specific adjustments to factor
analyses like correlating errors or residuals). One study of seventh graders in Chile
(Taut et al., 2019) reported that they did not confirm the 3-factor structure and so
instead chose to report the components of quality at the dimension-level (which we
did not aggregated to the domain or overall levels of quality for meta-analysis or
review).

In some cases, certain dimensions did not contribute to capturing classroom
quality in a given cultural sample or setting. This is particularly the case with the
Negative Climate dimension, which did not appear to be a significant component of
the Emotional Support domain in several countries. In the first systematic examina-
tion of the CLASS in Europe, for example, Pakarinen et al. (2010) found that qual-
ity of the Finnish kindergarten teachers in their samples was best represented when
the Negative Climate dimension was omitted.

Similarly, noting the poor discriminate validity of the Negative climate dimen-
sion in the previous study, Stuck et al. (2016) also omitted the dimension their study
of 57 prekindergarten teachers in Germany. In another study of almost 180 prekin-
dergarten teachers in Portugal, Cadima et al. (2018) found that when they omitted
the Negative Climate dimension, the three-factor model provided the best relative fit
to the data. It should be noted that contemporary guidance on the use of CLASS in
research and in applied implementations suggests excluding Negative Climate from
the domain-level computations.

Finally, in a study of sixth grade Finnish teachers, Virtanen et al. (2018) found
support for a 3-factor model after excluding the Regard for Adolescent Perspectives
and Instructional Learning Formats dimensions, each of which tended to cross-load
with domains other than the hypothesized structure. These two dimensions have
also been noted to cross-load in some U.S. studies (Hamre et al., 2013).

4.3 Levels of the Quality of Teacher-Student Interaction

Of considerable interest for this first multi-country view of teacher-student interac-
tion was the pattern of levels of interaction quality seen across countries. Overall,
the mean level of quality reported across the international studies reflects what we
see in the American research: mostly mid (4) to middle-high scores (5) for the
Emotional Support and the Classroom Organization domains, and mostly lower (2)
to low-mid scores (3) for the Instructional Support domain (e.g., Harnes et al., 2014;
La Paro et al., 2009). Internationally, the highest scores are reported in Classroom
Organization, with multiple studies reporting a high score (mean level of almost or
over 6), which is somewhat higher than in the U.S., in which the highest scores are
typically associated with the Emotional Support domain, at least in younger-grade
samples. Not dissimilar to results from the U.S., this multi-national analysis indi-
cates the mean level of Instructional Support is 2.7 across the studies; several stud-
ies reported Instructional Support in the low range (1-2), with only a few reporting
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mid-range scores (3-5). This pattern of low levels on the CLASS Instructional
Support domain is consistent with U.S > findings and suggests that most of the
instruction in classrooms has a focus on learning discrete facts and skills through
instruction that has a rote focus.

To describe average quality across samples from each country, we generated
means for the overall CLASS score that adjust for the reliability among raters in
each study (Wiernik & Dahlke, 2020). Each overall CLASS mean reflects the aver-
age overall quality, within a range of error that in part relates to the level of align-
ment among raters. Adjusting for inter-reliability across samples provides a better
sense of the range within which the true CLASS mean could reside. The corrected
means account for inter-rater reliability by using the methods implemented in the
psychmeta package (Dahlke & Wiernik, 2019; Wiernik & Dahlke, 2020). The two
most common ways that reliability was reported in the selected studies were the
intra-class coefficient (ICC) and percent agreement between raters. Overall, the
quality of teacher-student interactions from these samples across the globe varies
within the mid-range, with the overall mean adjusted for reliability at 3.69 (95% CI:
3.33, 4.00).

4.4 Teacher-Student Interaction and Student Outcomes

Due to variation in outcomes and outcome measures, it was not possible to use
meta-analysis to assess how the quality of interactions measured with the CLASS
relate to student outcomes. Instead, we review and synthesize the study findings in
all documents across the studies.

Altogether, the international studies contribute to evidence that the quality of
interactions with teachers shape children’s developmental and academic success. In
the first years of school, interaction quality promotes self-regulation among stu-
dents in different cultural contexts. The overall quality of interactions is highly cor-
related with preschoolers’ attention and impulse control in Turkey (Ertiirk Kara
etal., 2017), and cognitive self-regulation among socially disadvantaged preschool-
ers in Portugal (Cadima, Enrico, et al., 2016a). Furthermore, the Portuguese study
suggests that teacher-student interactions can be a protective factor for young chil-
dren at risk, such that interaction quality can be particularly effective in supporting
students who are low in self-regulation skills (Cadima, Verschueren, et al., 2016b)
and among children who are exposed to more family risk factors (Cadima, Enrico,
et al., 2016a). Among kindergarten students in China, instructional support, in par-
ticular, is associated with growth in students’ executive function skills (Hu et al.,
2020). And in a large longitudinal experimental study of interaction quality in
Ecuador, children in grades K-4 who were randomly assigned to teachers with
higher quality interactions had higher executive function skills, particularly for
working memory (Campos et al., 2021). Higher quality interactions also reduced
the likelihood of behavioral problems in the same year (Campos et al., 2021).
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Interactions that structure learning opportunities supports children’s social devel-
opment and adaptive classroom behavior in international settings. In a sample of
Canadian preschoolers, Besnard and Letarte (2017) found that interactions that
structure children’s concept development and instructional learning support growth
in social competence and overall adaptability, respectively. Similarly, among a sam-
ple of Finnish kindergarten students, the quality of instructional support was posi-
tively associated with empathy and negatively associated with disruptive behavior
(Siekkinen et al., 2013) and less task avoidant behavior in class (Pakarinen et al.,
2011). Furthermore, the quality of teachers’ classroom organization predicted learn-
ing motivation among Finnish kindergartners (Pakarinen et al., 2010) and self-
reports of behavioral and cognitive engagement among Finnish secondary students
(Poysi et al., 2019).

The international studies also verify that warm and supportive interactions with
teachers are important to children throughout their education. Across various cul-
tural settings, teachers’ ability to identify and respond to the emotional needs of
their students supported student engagement in learning. In Swedish preschools,
emotional support predicted student engagement over time (Castro et al., 2017) and
a combination of positive climate, instructional learning formats, and language
modeling predicted children’s engagement in literacy learning (Norling et al., 2015).
In Finnish elementary classrooms, first graders who experienced low levels of emo-
tional support were more likely to display passive avoidance when faced with aca-
demically challenging work in second grade (Pakarinen et al., 2014). Among
Finnish adolescents, emotionally supportive interactions with teachers are associ-
ated with students’ own report of their situational engagement (Poysi et al., 2019).
Emotional support also reflected and reinforced the quality of teachers’ relation-
ships with their students. In a sample of Swiss fifth graders, observer ratings of
emotional support were related with students’ perceptions of their teacher as caring
and high level of emotional support protected students who were highly disengaged
from academics from developing perceptions of their teacher as unjust (Gasser
et al., 2018).

Each of the three domains of interaction quality are associated with direct assess-
ment of academic skills across the various cultural contexts. Overall quality of inter-
actions is associated with growth in both language and preliteracy skills among
Danish preschoolers (Slot et al., 2018) and Ecuadorian K-fourth grade students,
with the strongest effects in kindergarten and first grade (Campos et al., 2021).
Researchers in the Ecuador study also found that the effects of experiencing high
quality interactions with a kindergarten teacher are evident into sixth grade (Campos
et al., 2021).

In early childhood education centers in Australia, the quality of teachers’ instruc-
tional support predicted verbal abilities among children 4 years or older (Niklas &
Tayler, 2018). In China, instructional support has been positively associated with
reading, math, and science achievement among preschoolers (Hu et al., 2017) and
emotional support has been linked with kindergartener’s reading attitudes, and chil-
dren with better reading attitudes benefited more from instructional support and
exhibited greater gains in their vocabulary scores (Hu et al., 2018). Emotional
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support in kindergarten was also positively associated with Finnish children’s read-
ing skills in first grade (Silinskas et al., 2017). In Portugal, the quality of teachers’
classroom organization was positively associated with first grade students’ vocabu-
lary and print concepts, even after taking family risk and prior learning into account
(Cadima et al., 2010).

There was also important evidence that interaction quality can address or exac-
erbate social disparities in education outcomes. In their study of Australian pre-
schoolers, Niklas and Tayler (2018) found that, in classrooms with low quality
interactions, the prestige of parents’ occupations predicted children’s verbal ability,
whereas in high quality classrooms, there was no relationship between parent occu-
pational prestige and verbal ability. Similarly, in classrooms with low quality orga-
nization, parent education predicted children’s performance on mathematics
assessments, whereas there was no relationship between parent education and math-
ematics achievement in classrooms rated high on classroom organization (Niklas &
Tayler, 2018). Correspondingly, in a study of Portuguese students, Cadima et al.
(2010) found that students with low math skills in preschool benefit more from high
quality interactions with their first-grade teacher, which could contribute to narrow-
ing math achievement gaps among students who start skills with disparate levels of
math skills.

Together, research from international studies contributes additional empirical
support for the teacher-student interactions as a developmentally salient feature of
educational settings across the globe. In a combination of large-scale implementa-
tions, quasi-experimental, and experimental studies, the quality of teacher-student
interactions predicts developmental and academic outcomes in very different cul-
tural settings. The overall pattern of results suggests the value of teacher-student
interactions for students’ learning and development is significant and consistent
across countries and cultures.

5 Conclusions and Discussion

In the educational context, teacher-student interactions play a fundamental role in
determining the impact of teachers on student development and learning across
wide-ranging countries and cultures. Describing, measuring, and improving teacher-
student interactions are critical to large-scale efforts to build and improve public
education systems.

The present study is an effort to draw upon theory and empirical research on
teacher-student interaction conducted in the U.S. to examine the extent to which
there is consistency in findings drawn from samples of teachers and students in non--
U.S. countries across the globe.

By and large the results obtained from this multinational synthesis are notably
consistent with those reported in U.S. samples. Across the 16 countries, 4400 teach-
ers, and 42,000 students included in these analyses, empirical support was found for
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the following conclusions: (1) teacher-student interactions can be describing using
a common set of descriptors and reliably observed using those descriptors across
countries that vary widely in cultural and educational circumstances; (2) teacher-
student interactions appear to have a common underlying organization such that
aspects of their emotional supports, instructional interactions, and classroom orga-
nization form a framework for description that can be used consistently across
countries; (3) these three features of interaction have significant and beneficial
impacts on students’ learning and development.

Although not directly reported here and with many fewer exemplars internation-
ally (e.g., Yoshikawa et al., 2015), it is clear from U.S. studies that these features of
interaction can be improved through focused training and supports. Collectively,
these are notable results with powerful implications for investments in workforce
development systems that focus on teacher-student interaction as a means to improve
the quality of educational opportunity and outcomes.

The conclusions above should be framed by certain caveats and limitations. The
CLASS was used as a common classroom observation tool to capture general prop-
erties of classroom interactions, without modifications to reflect nuances unique to
culture, ethnicity, race, or language. Moreover, the descriptive statistics reported
(e.g., means, variance) are all drawn from convenience samples; none are represen-
tative of the countries’ populations or school systems (this includes those from the
U.S.). Therefore, cross-country comparisons in these indicators of effective teach-
ing are not advised, nor is it appropriate to draw conclusions about the level of effec-
tive teaching in a given country. That said, the descriptive findings point to the
potential use of observations, such as CLASS or other scalable measures, in sam-
ples more representative of countries or important political, geographic, or cultural
groups, which might drive investments in education systems and teacher
development.

With these general conclusions in mind, there are several implications for further
research. Assuming the aim to use a common observational tool across countries,
questions of interest might involve the extent to which characteristics of observers
(e.g., prior knowledge, cultural background or differences, experience) are associ-
ated with differential levels of agreement. Additionally, questions related to training
observers include whether observer reliability is related to the nature and amount of
didactic training, practice in scoring video, and the types and ranges of video to be
used in training. These questions essentially focus on the conditions that enable or
limit the use of a common tool across wide-ranging cultures. Furthermore, even
under circumstances in which a common tool might be applicable, research that
informed refining both common and country/culture specific features of interaction
that are important for students’ learning and development, would inform observa-
tional systems that are best suited to a culture’s uniqueness as well as capturing
what common elements of effective teaching. Finally, research that helps to effi-
ciently and cost-effectively scale measurement and improvement systems for
teacher-student interaction will have considerable value for efforts to invest more
systematically in improving public education systems across the globe.



416 T. Hofkens et al.

References

Allen, J. P,, Pianta, R. C., Gregory, A., Mikami, A. Y., & Lun, J. (2011). An interaction-based
approach to enhancing secondary school instruction and student achievement. Science,
333(6045), 1034-1037. https://doi.org/10.1126/science.1207998

Ansari, A., Pianta, R. C., Whittaker, J. V., Vitiello, V. E., & Ruzek, E. A. (2020). Enrollment
in public-prekindergarten and school readiness skills at kindergarten entry: Differential asso-
ciations by home language, income, and program characteristics. Early Childhood Research
Quarterly, 54, 60-71. https://doi.org/10.1016/j.ecresq.2020.07.011

Araujo, M. C., Carneiro, P., Cruz-Aguayo, Y., & Schady, N. (2014). A helping hand? Teacher qual-
ity and learning outcomes in kindergarten. Unpublished manuscript.

Besnard, T., & Letarte, M. J. (2017). Effect of male and female early childhood education teach-
er’s educational practices on children’s social adaptation. Journal of Research in Childhood
Education, 31(3), 453-464. https://doi.org/10.1080/02568543.2017.1319445

Boston Consulting Group. (2019). High quality classrooms lead to improved test scores. Report to
Dallas Independent School District.

Brock, L. L., Nishida, T. K., Chiong, C., Grimm, K. J., & Rimm-Kaufman, S. E. (2008). Children’s
perceptions of the classroom environment and social and academic performance: A longitu-
dinal analysis of the contribution of the responsive classroom approach. Journal of School
Psychology, 46(2), 129-149. https://doi.org/10.1016/j.jsp.2007.02.004

Bronfenbrenner, U., & Morris, P. A. (1998). The ecology of developmental processes. In W. Damon
& R. M. Lerner (Eds.), Handbook of child psychology: Theoretical models of human develop-
ment (pp. 993-1028). John Wiley & Sons Inc.

Brophy, J. (1999). Toward a model of the value aspects of motivation in education: Developing
appreciation for.  Educational Psychologist, 34(2), 75-85. https://doi.org/10.1207/
$15326985ep3402_1

Burchinal, M., Vandergrift, N., Pianta, R., & Mashburn, A. (2010). Threshold analysis of associa-
tion between child-care quality and child outcomes for low-income children in pre-kindergarten
programs. Early Childhood Research Quarterly, 25(2), 166—176. https://doi.org/10.1016/j.
ecresq.2009.10.004

Cadima, J., Aguiar, C., & Barata, M. C. (2018). Process quality in Portuguese preschool classrooms
serving children at-risk of poverty and social exclusion and children with disabilities. Early
Childhood Research Quarterly, 45, 93—105. https://doi.org/10.1016/j.ecresq.2018.06.007

Cadima, J., Enrico, M., Ferreira, T., Verschueren, K., Leal, T., & Matos, P. M. (2016a). Self-
regulation in early childhood: The interplay between family risk, temperament and teacher—
child interactions. European Journal of Developmental Psychology, 13(3), 341-360. https://
doi.org/10.1080/17405629.2016.1161506

Cadima, J., Verschueren, K., Leal, T., & Guedes, C. (2016b). Classroom interactions, dyadic teacher—
child relationships, and self-regulation in socially disadvantaged young children. Journal of
Abnormal Child Psychology, 44(1), 7-17. https://doi.org/10.1007/s10802-015-0060-5

Cadima, J., Peixoto, C., & Leal, T. (2014). Observed classroom quality in first grade: Associations
with teacher, classroom, and school characteristics. European Journal of Psychology of
Education, 29(1), 139-158. https://doi.org/10.1007/s10212-013-0191-4

Cadima, J., Leal, T., & Burchinal, M. (2010). The quality of teacher—student interactions:
Associations with first graders’ academic and behavioral outcomes. Journal of School
Psychology, 48(6), 457-482. https://doi.org/10.1016/j.jsp.2010.09.001

Campos, A., Carneiro, P., Cruz-Aguayo, Y., & Norbert, S.. (2021). Interactions: Do teacher behav-
iors predict achievement, executive function, and non-cognitive outcomes in elementary school?

Carneiro, P., Cruz-Aguayo, Y., & Schady, N. (2019). Experimental estimates of education produc-
tion functions: Sensitive periods and dynamic complementarity. Institute for Fiscal Studies,
University College London.


https://doi.org/10.1126/science.1207998
https://doi.org/10.1016/j.ecresq.2020.07.011
https://doi.org/10.1080/02568543.2017.1319445
https://doi.org/10.1016/j.jsp.2007.02.004
https://doi.org/10.1207/s15326985ep3402_1
https://doi.org/10.1207/s15326985ep3402_1
https://doi.org/10.1016/j.ecresq.2009.10.004
https://doi.org/10.1016/j.ecresq.2009.10.004
https://doi.org/10.1016/j.ecresq.2018.06.007
https://doi.org/10.1080/17405629.2016.1161506
https://doi.org/10.1080/17405629.2016.1161506
https://doi.org/10.1007/s10802-015-0060-5
https://doi.org/10.1007/s10212-013-0191-4
https://doi.org/10.1016/j.jsp.2010.09.001

18 Teacher-Student Interactions: Theory, Measurement, and Evidence for Universal... 417

Cash, A. H., Ansari, A., Grimm, K. J., & Pianta, R. C. (2018). Power of two: The impact of 2 years
of high-quality teacher child interactions. Early Education and Development, 30(1), 60-81.
https://doi.org/10.1080/10409289.2018.1535153

Castro, S., Granlund, M., & Almgqvist, L. (2017). The relationship between classroom quality-
related variables and engagement levels in Swedish preschool classrooms: A longitudinal
study. European Early Childhood Education Research Journal, 25(1), 122—135. https://doi.
org/10.1080/1350293X.2015.1102413

Dahlke, J. A., & Wiernik, B. M. (2019). Psychmeta: An R package for psychomet-
ric meta-analysis. Applied Psychological Measurement, 43(5), 415-416. https://doi.
org/10.1177/0146621618795933

Danielson, C. (2007). Enhancing professional practice: A framework for teaching. ASCD.

Desimone, L. M., & Long, D. (2010). Teacher effects and the achievement gap: Do teacher and
teaching quality influence the achievement gap between black and white and high- and low-
SES students in the early grades? Teachers College Record, 112(12), 3024-3073.

Downer, J., Sabol, T. J., & Hamre, B. (2010). Teacher—child interactions in the classroom: Toward
a theory of within-and cross-domain links to children’s developmental outcomes. Early
Education and Development, 21(5), 699-723. https://doi.org/10.1080/10409289.2010.497453

Eccles,J. S., & Roeser,R. W.(2011). Schools as developmental contexts during adolescence. Journal
of ResearchonAdolescence, 21(1),225-241. https://doi.org/10.1111/j.1532-7795.2010.00725.x

Ertiirk Kara, H. G., Gonen, M. S., & Pianta, R. (2017). The examination of the relationship between
the quality of teacher-child interaction and children’s self-regulation skills. H.U. Journal of
Education, 32(4), 880-895.

Ferguson. R. F., with Hirsch, E. (2014). How working conditions predict teaching quality and stu-
dent outcomes. In T. J. Kane, K. A. Kerr, & R. C. Pianta (Eds.), Designing teaching evaluation
systems (pp. 332-380). Wiley.

Gamlem, S. M., & Munthe, E. (2014). Mapping the quality of feedback to support students’ learn-
ing in lower secondary classrooms. Cambridge Journal of Education, 44(1), 75-92. https://doi.
0rg/10.1080/0305764X.2013.855171

Gasser, L., Griitter, J., Buholzer, A., & Wettstein, A. (2018). Emotionally supportive classroom
interactions and students’ perceptions of their teachers as caring and just. Learning and
Instruction, 54, 82-92. https://doi.org/10.1016/j.learninstruc.2017.08.003

Goe, L. (2007). The link between teacher quality and student outcomes: A research synthesis.
National comprehensive center for teacher quality.

Grossman, P., Cohen, J., Ronfeldt, M., & Brown, L. (2014). The test matters: The relationship
between classroom observation scores and teacher value added on multiple types of assess-
ment. Educational Researcher, 43(6), 293-303. https://doi.org/10.3102/0013189X14544542

Hamre, B. K., Pianta, R. C., Downer, J. T., DeCoster, J., Mashburn, A. J., Jones, S. M., et al.
(2013). Teaching through interactions: Testing a developmental framework of teacher effec-
tiveness in over 4,000 classrooms. The Elementary School Journal, 113(4), 461-487. https://
doi.org/10.1086/669616

Hamre, B. K., & Pianta, R. C. (2007). Learning opportunities in preschool and early elementary
classrooms. In R. C. Pianta, M. J. Cox, & K. L. Snow (Eds.), School readiness and the transi-
tion to kindergarten in the era of accountability (pp. 49-83). Paul H Brookes Publishing.

Hamre, B. K., & Pianta, R. C. (2005). Can instructional and emotional support in the first-grade
classroom make a difference for children at risk of school failure? Child Development, 76(5),
949-967. https://doi.org/10.1111/j.1467-8624.2005.00889.x

Harnes, B., Hatfield, B., Pianta, R., & Jamil, F. (2014). Evidence for general and domain-specific
elements of teacher-child interactions: Associations with preschool children’s development.
Child Development, 85(3), 1257-1274. https://doi.org/10.1111/cdev.12184

Heckman, J. J. (2000). Policies to foster human capital. Research in Economics, 54, 3-56. https://
doi.org/10.1006/reec.1999.0225


https://doi.org/10.1080/10409289.2018.1535153
https://doi.org/10.1080/1350293X.2015.1102413
https://doi.org/10.1080/1350293X.2015.1102413
https://doi.org/10.1177/0146621618795933
https://doi.org/10.1177/0146621618795933
https://doi.org/10.1080/10409289.2010.497453
https://doi.org/10.1111/j.1532-7795.2010.00725.x
https://doi.org/10.1080/0305764X.2013.855171
https://doi.org/10.1080/0305764X.2013.855171
https://doi.org/10.1016/j.learninstruc.2017.08.003
https://doi.org/10.3102/0013189X14544542
https://doi.org/10.1086/669616
https://doi.org/10.1086/669616
https://doi.org/10.1111/j.1467-8624.2005.00889.x
https://doi.org/10.1111/cdev.12184
https://doi.org/10.1006/reec.1999.0225
https://doi.org/10.1006/reec.1999.0225

418 T. Hofkens et al.

Hill, S. (2010). The millennium generation: Teacher-researchers exploring new forms
of literacy. Journal of Early Childhood Literacy, 10(3), 314-340. https://doi.
org/10.1177/1468798410372820

Hoang, N., Holopainen, L., & Siekkinen, M. (2018). Quality of teacher—child interactions and
its relations to children’s classroom engagement and disaffection in Vietnamese kindergar-
tens. International Journal of Early Years Education, 26(4), 387-402. https://doi.org/10.108
0/09669760.2018.1478281

Hu, B. Y., Fan, X., Gu, C., & Yang, N. (2016). Applicability of the classroom assessment scor-
ing system in Chinese preschools based on psychometric evidence. Early Education and
Development, 27(5), 714-734. https://doi.org/10.1080/10409289.2016.1113069

Hu, B. Y., Zhou, Y., Chen, L., Fan, X., & Winsler, A. (2017). Preschool expenditures and Chinese
children’s academic performance: The mediating effect of teacher-child interaction quality.
Early Childhood Research Quarterly, 41, 37-49. https://doi.org/10.1016/j.ecresq.2017.05.002

Hu, B. Y., Wu, H,, Curby, T. W., Wu, Z., & Zhang, X. (2018). Teacher—child interaction quality, atti-
tudes toward reading, and literacy achievement of Chinese preschool children: Mediation and
moderation analysis. Learning and Individual Differences, 68, 1-11. https://doi.org/10.1016/].
lindif.2018.09.004

Hu, B. Y., Fan, X., Wu, Y., LoCasale-Crouch, J., & Song, Z. (2020). Teacher—child interaction
quality and Chinese children’s academic and cognitive development: New perspectives from
piecewise growth modeling. Early Childhood Research Quarterly, 51, 242-255. https://doi.
org/10.1016/j.ecresq.2019.10.003

Kane, T. J., & Staiger, D. O. (2012). Gathering feedback for teaching: Combining high-quality
observations with student surveys and achievement gains. Research Paper. MET Project. Bill
& Melinda Gates Foundation.

Kane, T., Kerr, K., & Pianta, R. (2014). Designing teacher evaluation systems: New guidance from
the measures of effective teaching project. John Wiley & Sons.

Kuhfeld, M., Condron, D. J., & Downey, D. B. (2019). When does inequality grow? A seasonal
analysis of racial/ethnic disparities in learning from kindergarten through eighth grade.
Educational Researcher, 50(4), 225-238. https://doi.org/10.3102/0013189X20977854

La Paro, K. M., Siepak, K., & Scott-Little, C. (2009). Assessing beliefs of preservice early child-
hood education teachers using Q-sort methodology. Journal of Early Childhood Teacher
Education, 30(1), 22-36. https://doi.org/10.1080/10901020802667805

Lemov, D. (2010). Teach like a champion: 49 techniques that put students on the path to college
(K-12). John Wiley & Sons.

Leyva, D., Weiland, C., Barata, M., Yoshikawa, H., Snow, C., Treviio, E., & Rolla, A. (2015).
Teacher—child interactions in Chile and their associations with prekindergarten outcomes.
Child Development, 86(3), 781-799. https://doi.org/10.1111/cdev.12342

Loeb, S., Kalogrides, D., & Béteille, T. (2012). Effective schools: Teacher hiring, assignment,
development, and retention. Education Finance and Policy, 7(3), 269-304. https://doi.
org/10.1162/EDFP_a_00068

Marzano, R. J. (2014). Proximal versus distal validity coefficients for teacher observational instru-
ments. The Teacher Educator, 49(2), 89-96. https://doi.org/10.1080/08878730.2014.885783

Mashburn, A. J., Pianta, R. C., Hamre, B. K., Downer, J. T., Barbarin, O. A., Bryant, D., et al.
(2008). Measures of classroom quality in prekindergarten and children’s development of
academic, language, and social skills. Child Development, 79(3), 732-749. https://doi.
org/10.1111/j.1467-8624.2008.01154.x

Maulana, R., André, S., Helms-Lorenz, M., Ko, J., Chun, S., Shahzad, A., et al. (2021). Observed
teaching behaviour in secondary education across six countries: Measurement invariance and
indication of cross-national variations. School Effectiveness and School Improvement, 32(1),
64-95. https://doi.org/10.1080/09243453.2020.1777170

McCartney, K., Dearing, E., Taylor, B. A., & Bub, K. L. (2007). Quality childcare supports the
achievement of low-income children: Direct and indirect pathways through caregiving and the
home environment. Journal of Applied Developmental Psychology, 28(5-6), 411-426. https://
doi.org/10.1016/j.appdev.2007.06.010


https://doi.org/10.1177/1468798410372820
https://doi.org/10.1177/1468798410372820
https://doi.org/10.1080/09669760.2018.1478281
https://doi.org/10.1080/09669760.2018.1478281
https://doi.org/10.1080/10409289.2016.1113069
https://doi.org/10.1016/j.ecresq.2017.05.002
https://doi.org/10.1016/j.lindif.2018.09.004
https://doi.org/10.1016/j.lindif.2018.09.004
https://doi.org/10.1016/j.ecresq.2019.10.003
https://doi.org/10.1016/j.ecresq.2019.10.003
https://doi.org/10.3102/0013189X20977854
https://doi.org/10.1080/10901020802667805
https://doi.org/10.1111/cdev.12342
https://doi.org/10.1162/EDFP_a_00068
https://doi.org/10.1162/EDFP_a_00068
https://doi.org/10.1080/08878730.2014.885783
https://doi.org/10.1111/j.1467-8624.2008.01154.x
https://doi.org/10.1111/j.1467-8624.2008.01154.x
https://doi.org/10.1080/09243453.2020.1777170
https://doi.org/10.1016/j.appdev.2007.06.010
https://doi.org/10.1016/j.appdev.2007.06.010

18 Teacher-Student Interactions: Theory, Measurement, and Evidence for Universal... 419

Morrison, F. J., & Connor, C. M. (2002). Understanding schooling effects on early literacy: A
working research strategy. Journal of School Psychology, 40(6), 493-500.

National Institute of Child Health and Human Development Early Child Care Research Network
(2005). Early childcare and children’s development in the primary grades. American
Educational Research Journal, 42, 537-570. https://doi.org/10.3102/00028312042003537

Niklas, F., & Tayler, C. (2018). Room quality and composition matters: Children’s verbal and
numeracy abilities in Australian early childhood settings. Learning and Instruction, 54,
114-124. https://doi.org/10.1016/j.learninstruc.2017.08.006

Norling, M., Sandberg, A., & Almqvist, L. (2015). Engagement and emergent literacy practices in
Swedish preschools. European Early Childhood Education Research Journal, 23(5), 619-634.
https://doi.org/10.1080/1350293X.2014.996423

Nye, B., Konstantopoulos, S., & Hedges, L. V. (2004). How large are teacher effects? Educational
Evaluation and Policy Analysis, 26(3), 237-257. https://doi.org/10.3102/01623737026003237

Pakarinen, E., Aunola, K., Kiuru, N., Lerkkanen, M. K., Poikkeus, A. M., Siekkinen, M., & Nurmi,
J. E. (2014). The cross-lagged associations between classroom interactions and children’s
achievement behaviors. Contemporary Educational Psychology, 39(3), 248-261. https://doi.
org/10.1016/j.cedpsych.2014.06.001

Pakarinen, E., Kiuru, N., Lerkkanen, M. K., Poikkeus, A. M., Ahonen, T., & Nurmi, J. E. (2011).
Instructional support predicts children’s task avoidance in kindergarten. Early Childhood
Research Quarterly, 26(3), 376-386. https://doi.org/10.1016/j.ecresq.2010.11.003

Pakarinen, E., Lerkkanen, M. K., Poikkeus, A. M., Kiuru, N., Siekkinen, M., Rasku-Puttonen,
H., & Nurmi, J. E. (2010). A validation of the classroom assessment scoring system in
Finnish kindergartens. Early Education and Development, 21(1), 95-124. https://doi.
org/10.1080/10409280902858764

Patrick, H., Anderman, L. H., Ryan, A. M., Edelin, K. C., & Midgley, C. (2001). Teachers’ com-
munication of goal orientations in four fifth-grade classrooms. The Elementary School Journal,
102(1), 35-58. https://doi.org/10.1086/499692

Pianta, R. C. (1999). Enhancing relationships between children and teachers. American
Psychological Association. https://doi.org/10.1037/10314-000

Pianta, R. C. (2016). Teacher—Student interactions: Measurement, impacts, improvement, and
policy. Policy Insights from the Behavioral and Brain Sciences, 3(1), 98—105. https://doi.
org/10.1177/2372732215622457

Pianta, R. C., Hamre, B. K., & Nguyen, T. (2020). Measuring and improving quality in early care
and education. Early Childhood Research Quarterly, 51, 285-287. https://doi.org/10.1016/j.
ecresq.2019.10.013

Pianta, R. C., & Allen, J. P. (2008). Building capacity for positive youth development in sec-
ondary school classrooms: Changing teachers’ interactions with students. In M. B. Shinn &
H. Yoshikawa (Eds.), Toward positive youth development: Transforming schools and commu-
nity programs (pp. 21-40). Oxford University Press.

Pianta, R. C., Lipscomb, D., & Ruzek, E. (2021). Coaching of teachers to improve students’ school
readiness skills: Indirect effects of teacher-student interaction (Vol. 92, pp. 2509-2528).
In press.

Pianta, R. C., Mashburn, A., Downer, J., Hamre, B., & Justice, L. (2008). Effects of web-mediated
professional development resources on teacher-child interactions in pre-kindergarten class-
rooms. Early Childhood Research Quarterly, 23(4), 431-451. https://doi.org/10.1016/].
ecresq.2008.02.001

Pianta, R. C., Belsky, J., Houts, R., & Morrison, F. (2007). Opportunities to learn in America’s ele-
mentary classrooms. Science, 315(5820), 1795-1796. https://doi.org/10.1126/science.1139719

Pianta, R. C., Howes, C., Burchinal, M., Bryant, D., Clifford, R., Early, D., & Barbarin, O. (2005).
Features of pre-kindergarten programs, classrooms, and teachers: Do they predict observed
classroom quality and child-teacher interactions? Applied Developmental Science, 9(3),
144-159. https://doi.org/10.1207/31532480xads0903_2


https://doi.org/10.3102/00028312042003537
https://doi.org/10.1016/j.learninstruc.2017.08.006
https://doi.org/10.1080/1350293X.2014.996423
https://doi.org/10.3102/01623737026003237
https://doi.org/10.1016/j.cedpsych.2014.06.001
https://doi.org/10.1016/j.cedpsych.2014.06.001
https://doi.org/10.1016/j.ecresq.2010.11.003
https://doi.org/10.1080/10409280902858764
https://doi.org/10.1080/10409280902858764
https://doi.org/10.1086/499692
https://doi.org/10.1037/10314-000
https://doi.org/10.1177/2372732215622457
https://doi.org/10.1177/2372732215622457
https://doi.org/10.1016/j.ecresq.2019.10.013
https://doi.org/10.1016/j.ecresq.2019.10.013
https://doi.org/10.1016/j.ecresq.2008.02.001
https://doi.org/10.1016/j.ecresq.2008.02.001
https://doi.org/10.1126/science.1139719
https://doi.org/10.1207/s1532480xads0903_2

420 T. Hofkens et al.

Poysid, S., Vasalampi, K., Muotka, J., Lerkkanen, M. K., Poikkeus, A. M., & Nurmi, J. E. (2019).
Teacher—student interaction and lower secondary school students’ situational engagement.
British Journal of Educational Psychology, 89(2),374-392. https://doi.org/10.1111/bjep.12244

Ranganathan, P., Pramesh, C. S., & Aggarwal, R. (2017). Common pitfalls in statistical analysis:
Measures of agreement. Perspectives in Clinical Research, 8(4), 187-191.

Raudenbush, S. W., & Jean, M. (2014). To what extent do student perceptions of classroom quality
predict teacher value added? In T. J. Kane, K. A. Kerr, & R. C. Pianta (Eds.), Designing teacher
evaluation systems (pp. 170-201). Jossey Bass.

Reardon, S. F., Valentino, R. A., Kalogrides, D., Shores, K. A., & Greenberg, E. H. (2013).
Patterns and trends in racial academic achievement gaps among states, 1999-2011. Center
for Education Policy Analysis, Stanford University. Retrieved from https://cepa.stanford.edu/
content/patterns-and-trends-racial-academic-achievement-gaps-among-states-1999-2011.

Rimm-Kaufman, S. E., Curby, T. W., Grimm, K. J., Nathanson, L., & Brock, L. L. (2009). The
contribution of children’s self-regulation and classroom quality to children’s adaptive behav-
iors in the kindergarten classroom. Developmental Psychology, 45(4), 958-972. https://doi.
0rg/10.1037/a0015861

Rodriguez, M. C., & Maeda, Y. (2006). Meta-analysis of coefficient alpha. Psychological Methods,
11(3), 306-322.

Ruzek, E. A, Hafen, C. A., Allen, J. P, Gregory, A., Mikami, A.Y., & Pianta, R. C. (2016). How
teacher emotional support motivates students: The mediating roles of perceived peer relat-
edness, autonomy support, and competence. Learning & Instruction, 42, 95-103. https://doi.
org/10.1016/j.learninstruc.2016.01.004

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic moti-
vation, social development, and well-being. American Psychologist, 55(1), 68-78.

Sabol, T.J., Hong, S. S., Pianta, R. C., & Burchinal, M. R. (2013). Can rating pre-k programs predict
children’s learning? Science, 341(6148), 845-846. https://doi.org/10.1126/science.1233517
Sanders, W. L., & Rivers, J. C. (1996). Cumulative and residual effects of teachers on future stu-
dent academic achievement [Research report]. University of Tennessee Value-Added Research

and Assessment Center.

Sandstrom, H. (2012). The characteristics and quality of pre-school education in Spain.
International Journal of Early Years Education, 20(2), 130-158.

Siekkinen, M., Pakarinen, E., Lerkkanen, M. K., Poikkeus, A. M., Salminen, J., Poskiparta, E., &
Nurmi, J. E. (2013). Social competence among 6-year-old children and classroom instructional
support and teacher stress. Early Education & Development, 24(6), 877-897. https://doi.org/1
0.1080/10409289.2013.745183

Silinskas, G., Pakarinen, E., Lerkkanen, M. K., Poikkeus, A. M., & Nurmi, J. E. (2017). Classroom
interaction and literacy activities in kindergarten: Longitudinal links to grade 1 readers at risk
and not at risk of reading difficulties. Contemporary Educational Psychology, 51, 321-335.
https://doi.org/10.1016/j.cedpsych.2017.09.002

Slot, P. L., Bleses, D., Justice, L. M., Markussen-Brown, J., & Hgjen, A. (2018). Structural and
process quality of Danish preschools: Direct and indirect associations with children’s growth
in language and preliteracy skills. Early Education and Development, 29(4), 581-602. https://
doi.org/10.1080/10409289.2018.1452494

Staiger, D. O., & Rockoff, J. E. (2010). Searching for effective teachers with imperfect informa-
tion. Journal of Economic Perspectives, 24(3), 97-118. https://doi.org/10.1257/jep.24.3.97

Stuck, A., Kammermeyer, G., & Roux, S. (2016). The reliability and structure of the classroom
assessment scoring system in German pre-schools. European Early Childhood Education
Research Journal, 24(6), 873—-894. https://doi.org/10.1080/1350293X.2016.1239324

Taut, S., Jiménez, D., Puente-Duran, S., Palacios, D., Godoy, M. L., & Manzi, J. (2019). Evaluating
the quality of teaching: Can there be valid differentiation in the middle of the performance
distribution? School Effectiveness and School Improvement, 30(3), 328-348. https://doi.org/1
0.1080/09243453.2018.1510842


https://doi.org/10.1111/bjep.12244
https://cepa.stanford.edu/content/patterns-and-trends-racial-academic-achievement-gaps-among-states-1999-2011
https://cepa.stanford.edu/content/patterns-and-trends-racial-academic-achievement-gaps-among-states-1999-2011
https://doi.org/10.1037/a0015861
https://doi.org/10.1037/a0015861
https://doi.org/10.1016/j.learninstruc.2016.01.004
https://doi.org/10.1016/j.learninstruc.2016.01.004
https://doi.org/10.1126/science.1233517
https://doi.org/10.1080/10409289.2013.745183
https://doi.org/10.1080/10409289.2013.745183
https://doi.org/10.1016/j.cedpsych.2017.09.002
https://doi.org/10.1080/10409289.2018.1452494
https://doi.org/10.1080/10409289.2018.1452494
https://doi.org/10.1257/jep.24.3.97
https://doi.org/10.1080/1350293X.2016.1239324
https://doi.org/10.1080/09243453.2018.1510842
https://doi.org/10.1080/09243453.2018.1510842

18 Teacher-Student Interactions: Theory, Measurement, and Evidence for Universal... 421

Van Hover, S., Hicks, D., & Cotton, S. (2012). “Can you Make’ Historiography’ sound more
friendly?”’: Towards the construction of a reliable and validated history teaching observation
instrument. The History Teacher, 45(4), 603-612.

Vernon-Feagans, L., Mokrova, I. L., Carr, R. C., Garrett-Peters, P. T., Burchinal, M., & Family Life
Project Key Investigators. (2019). Cumulative years of classroom quality from kindergarten
to third grade: Prediction to children’s third grade literacy skills. Early Childhood Research
Quarterly, 47, 531-540. https://doi.org/10.1016/j.ecresq.2018.06.005

Virtanen, T. E., Pakarinen, E., Lerkkanen, M. K., Poikkeus, A. M., Siekkinen, M., & Nurmi,
J. E. (2018). A validation study of classroom assessment scoring system—Secondary in the
finnish school context. The Journal of Early Adolescence, 38(6), 849-880. https://doi.
org/10.1177/0272431617699944

Von Suchodoletz, A., Fische, A., Gunzenhauser, C., & Hamre, B. K. (2014). A typical morning in
preschool: Observations of teacher—child interactions in German preschools. Early Childhood
Research Quarterly, 29(4), 509-519. https://doi.org/10.1016/j.ecresq.2014.05.010

Wang, M. T., Hofkens, T. L., & Ye, F. (2020). Classroom quality and adolescent learning in math-
ematics: A multi-informant perspective. Journal of Youth and Adolescence, 49 1987, 2002.
Advance online publication. doi:https://doi.org/10.1007/210964-020-01195-0.

Wang, M. T., & Holcombe, R. (2010). Adolescents’ perceptions of school environment, engage-
ment, and academic achievement in middle school. American Educational Research Journal,
47(3), 633-662. https://doi.org/10.3102/0002831209361209

Wiernik, B. M., & Dahlke, J. A. (2020). Obtaining unbiased results in meta-analysis: The impor-
tance of correcting for statistical artifacts. Advances in Methods and Practices in Psychological
Science, 3(1), 94—123. https://doi.org/10.1177/2515245919885611

Yoshikawa, H., Leyva, D., Snow, C. E., Trevio, E., Barata, M., Weiland, C., et al. (2015).
Experimental impacts of a teacher professional development program in Chile on preschool
classroom quality and child outcomes. Developmental Psychology, 51(3), 309-322. https://doi.
org/10.1037/a0038785

Tara Hofkens, PhD, is a Research Assistant Professor at the University of Virginia School of
Education and Human Development.

Robert C. Pianta, PhD, is Dean of the UVA School of Education and Human Development,
Novartis US Foundation Professor of Education, Professor of Psychology, and founding director
of the Center for Advanced Study of Teaching and Learning at the University of Virginia. Dr.
Pianta’s research and policy interests focus on the intersection of education and human develop-
ment. In particular his work has advanced conceptualization and measurement of teacher-student
relationships and documented their contributions to students’ learning and development. Dr. Pianta
has led research and development on measurement tool and interventions that help teachers inter-
act with students more effectively and that are used widely in the United States and around the
world. Dr. Pianta received a BS and an MA in Special Education from the University of Connecticut
and a PhD in Psychology from the University of Minnesota.

Bridget Hamre, PhD, is a Research Associate Professor at the University of Virginia School of
Education and Human Development. Dr. Hamre’s areas of expertise include student-teacher rela-
tionships and classroom processes that promote positive academic and social development for
young children. She is deeply committed to working with education leaders to help bridge the
“research to practice” divide. She is also currently serving as CEO at Teachstone, an organization
founded to support partners in use of CLASS at federal, state, and local levels in the U.S. and
internationally.


https://doi.org/10.1016/j.ecresq.2018.06.005
https://doi.org/10.1177/0272431617699944
https://doi.org/10.1177/0272431617699944
https://doi.org/10.1016/j.ecresq.2014.05.010
https://doi.org/10.1007/210964-020-01195-0
https://doi.org/10.3102/0002831209361209
https://doi.org/10.1177/2515245919885611
https://doi.org/10.1037/a0038785
https://doi.org/10.1037/a0038785

422 T. Hofkens et al.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter's Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


http://creativecommons.org/licenses/by/4.0/

	Chapter 18: Teacher-Student Interactions: Theory, Measurement, and Evidence for Universal Properties That Support Students’ Learning Across Countries and Cultures
	1 Introduction
	2 Theoretical Framework
	2.1 Defining Effective Teaching
	2.2 The CLASS: Measuring and Describing the Quality of Teacher-Student Interactions
	2.3 Teacher-Student Interactions and Student Outcomes
	2.4 Summary of U.S. Findings

	3 Method
	3.1 Systematic Literature Search

	4 Results
	4.1 Internal Consistency
	4.2 Factor Structure
	4.3 Levels of the Quality of Teacher-Student Interaction
	4.4 Teacher-Student Interaction and Student Outcomes

	5 Conclusions and Discussion
	References




