
REVIEW ARTICLE

Educational Psychology Review (2023) 35:71
https://doi.org/10.1007/s10648-023-09795-5

Abstract
One of the most important competencies to become a life-long learner is considered 
to be self-regulated learning (SRL). In this narrative review study, we describe 
research on the relationships between classroom- and dyad-level student-teacher 
interactions and the components of elementary students’ SRL. These components 
include metacognition and the regulation of cognition, motivation, behavior, and 
emotions. Three electronic databases were examined, which resulted in 30 studies 
that met our eligibility criteria. The results suggest that both well-organized and 
emotionally supportive classroom climates, in addition to high-quality instructional 
support, are associated with students’ metacognition. Results also show that asso-
ciations between classroom-level interactions and the components of SRL that tap 
students’ behaviors and motivation are mixed. In contrast, at the dyad-level, higher 
quality teacher-student interactions were consistently found to be related to the 
motivational component of SRL. We also found a positive relationship with meta-
cognition, but at the dyad level studies on the other components of SRL were hardly 
available. The review revealed a number of gaps in research on SRL, such as the 
paucity of studies on the regulation of cognitions and emotions, the overreliance on 
self-reports in the measurement of SRL, and the absence of cross-cultural research.
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Due to technological developments and changes in the availability of information, 
competencies that enable elementary school students to become life-long learn-
ers have become more important (Dignath et al., 2008). One of the most important 
competencies in this respect is self-regulated learning (SRL). SRL is the process 
in which students systematically attempt to monitor, regulate, and control multiple 
components of learning, including cognition (e.g., the use of different learning strat-
egies), metacognition (e.g., skills and strategies that regulate and control learning 
behaviors), motivation (e.g., students’ motivational beliefs, self-efficacy, and inter-
ests), emotions (e.g., students’ ability to understand, temper or modify emotions), and 
behaviors (e.g., time management, effort control, and help-seeking) for the attain-
ment of their learning goals (Boekaerts, 2011; Schunk & Greene, 2018). When stu-
dents go through this process effectively, they are believed to achieve at higher levels 
and more motivated for learning than peers who are less capable of regulating their 
own learning (e.g., Chung, 2000).

The majority of research on SRL has been conducted in secondary or higher edu-
cation, based on the assumption that elementary school students are unable to regu-
late their learning (e.g., Veenman et al., 2006; VandeVelde et al., 2013). A growing 
body of studies, however, has demonstrated that elementary school students are able 
to regulate their learning effectively on a basic level (e.g., Diamond, 2016; Hughes, 
2011; Vernon-Feagans et al., 2016). For example, a recent overview study shows that 
working memory tends to improve during the elementary school years, resulting in 
an increased capacity to monitor and control (meta)cognitive strategies (Hoyle & 
Dent, 2018). These findings suggest that students’ SRL becomes more complex and 
academically focused throughout elementary school, demonstrating the importance 
of this period for students’ SRL-development (Perry et al., 2018). This study there-
fore focuses specifically on elementary school students’ SRL.

Several studies have shown that the degree to which students can effectively reg-
ulate their own learning may vary within and across classrooms (e.g., Dignath & 
Veenman, 2021; Vandevelde et al., 2013). These findings suggest that the quality of 
teacher–student interactions are relevant to the development of SRL, just as they are 
considered to be the driving force behind other aspects of learning, such as executive 
functioning and motivation (Cumming et al., 2020; Hamre et al., 2013; Perry et al., 
2018). The quality of these interactions concern both the classroom and the dyadic 
level (Verschueren & Koomen, 2012). Notably, no recent review has been conducted 
that provides an overview in which associations between the quality of teacher–stu-
dent interactions and various components of SRL have been investigated, especially 
during the elementary school years. Therefore, the aim of the current study is provide 
an up-to-date narrative review of existing literature on the quality of teacher–student 
interactions and components of SRL, both at the classroom and dyadic-level. Fur-
thermore, we aimed to review these associations within elementary schools. Before 
examining relationships between teacher–student interactions and students’ SRL, we 
provide an introduction to theoretical and conceptual perspectives on SRL.
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Theoretical Perspectives and Conceptual Framework

Self-regulated learning has been defined and conceptualized in numerous ways, 
resulting in many theoretical models (e.g., Panadero, 2017; Schunk and Greene, 
2018). These models are predominantly grounded in information processing- and 
social-cognitive theory (Hadwin et al., 2018; Schunk & Greene, 2018). Information 
processing theory describes that SRL is metacognitively driven and develops in inter-
action with materials through practice (Winne, 2011). According to social-cognitive 
theory, students improve their self-regulation through interactions with the environ-
ment (Hoyle & Dent, 2018). As such, SRL is characterized as a goal-oriented process 
that enables students to monitor, regulate, and control aspects of learning.

Irrespective of whether SRL develops through practice or interactions with the 
environment, most researchers agree that SRL consists of several broad components, 
including motivation, cognition, and metacognition (Schunk & Greene, 2018). The 
regulation of motivation entails motivational beliefs that students have with respect 
to a task, including self-efficacy beliefs, interests, and goal orientations (Pintrich, 
2004). Regulation of cognition refers to the use of different learning strategies to 
understand information better, including comprehending, predicting, and summariz-
ing (Winne, 2018). Metacognition is considered to be the core component of SRL and 
refers to the skills and strategies that actually regulate and control learning behav-
iors, such as task-orientation, goal-setting, planning, self-evaluating, monitoring, and 
organizing (Usher & Schunk, 2018; Veenman, 2017).

Less commonly recognized are the emotional and behavioral components of SRL, 
which have been introduced by socio-cognitive theorists (Boekaerts, 2011; Pintrich, 
2004; Zimmerman & Moylan, 2009). Regulation of emotions entails students’ capac-
ity to understand, temper, or modify their emotions, such as anxiety or shame, in 
order to prevent their negative influence on learning goals (Boekaerts, 2011). Regu-
lation of behavior during tasks consists of the regulation of effort, persistence, time 
management, and help-seeking (Usher & Schunk, 2018). The regulation of both 
components are considered particularly important for young students’ academic per-
formance within elementary school (Dignath et al., 2008). Therefore, we refer to 
SRL as a process in which students systematically attempt to monitor, regulate, and 
control not only their cognition, metacognition, motivation, but also their emotions, 
and behaviors. In doing so, we rely primarily on models from the social-cognitive 
tradition (Panadero, 2017).

Models based on social-cognitive theory and information processing theory both 
assume that the components of SRL are embedded within a cyclic process, comprising 
a preparatory, performance, and appraisal phase (Puustinen & Pulkkinen, 2001). The 
preparatory phase reflects students’ planning, goal-setting, and self-efficacy beliefs, 
and activation of knowledge prior to tasks (Pintrich, 2004). In the next phase, the 
performance phase, self-regulated learners actually perform and finish tasks, while 
monitoring and controlling their progress (Panadero, 2017). In the final phase, the 
appraisal phase, learners reflect on their performance and adjust their strategies to 
future tasks (Puustinen & Pulkkinen, 2001).

There is theoretical debate about whether there are clear distinctions between the 
different phases (Panadero, 2017). For example, some researchers suggest that self-
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regulated learners follow the preparatory, performance, and appraisal phases sequen-
tially when going through a task (Pintrich, 2004; Zimmerman, 2002). Yet, others 
assume that the phases may occur more dynamically (Boekaerts, 2011; Winne, 2011). 
This implies that there is not always a clear distinction between the phases and that 
students may go back-and-forth between them while working on a task. For this 
reason, our review is structured according to the five different components of SRL, 
rather than the phases of SRL.

Classroom-Level Interactions and Self-regulation

Elementary classrooms are considered to be crucial in the development of students’ 
SRL (Dignath et al., 2008; Vandevelde et al., 2013). Within these classrooms, the 
quality of teacher–student interactions have been suggested to be the driving forces 
behind students’ academic adjustment and learning (Bronfenbrenner & Morris, 1998; 
Hamre et al., 2013), including their executive functioning (Cumming et al., 2020; 
Vandenbroucke et al., 2018), engagement (Hamre et al., 2013), and school success 
(Hamre & Pianta, 2010). Social-cognitive theory and recent empirical research sug-
gests that the quality of teacher–student interactions might also be relevant for the 
development of SRL (Dignath & Veenman, 2021; Perry et al., 2018).

The Teaching Through Interactions Framework (TTI-framework) is a com-
monly used framework for conceptualizing high-quality teacher–student interactions 
(Hamre et al., 2013). This TTI-framework may be particularly relevant in the con-
text of the current review, as it provides a comprehensive framework that integrates 
multiple theories, such as attachment theory and self-determination theory. The TTI-
framework includes three broad domains; instructional support, classroom organiza-
tion, and emotional support (Hamre et al., 2013). Instructional support consists of the 
degree to which teachers are able to promote inquiry skills, use a variety of learning 
formats, provide high-quality feedback, involve students in instructional dialogue, 
and help them understand content at a deeper level (Pianta et al., 2012). The domain 
of classroom organization represents the organization of and managerial tasks within 
the classroom, such as behavioral management, daily routines and maximization of 
learning time (Pianta et al., 2012). Last, teachers provide emotional support through 
creating an affective classroom climate, high levels of sensitivity, and regard for stu-
dents’ perspectives by being flexible and providing autonomy (Pianta et al., 2012).

Based on the TTI-framework, there are several mechanisms that explain why 
interaction quality may lead to higher SRL across different components (Hamre et 
al., 2013). Starting off with instruction quality, it has previously been suggested that 
teachers who provide high-quality instruction may facilitate the development of 
students’ self regulation (Hamre et al., 2013). This type of high-quality instruction 
is usually tailored to students’ prior knowledge and includes real-life examples to 
offer them opportunities to demonstrate current skills, expand their knowledge and 
develop new cognitive and metacognitive skills (Veenman, 2017).

Of all domains of the TTI-framework, instructional support is probably the most 
widely studied (e.g., Dignath et al., 2008; Dignath & Veenman, 2021). Aspects of 
high-quality instructional support, and explicit strategy instruction in particular, 
were found to be positively related to various components of SRL (Dignath et al., 
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2008). For instance, a recent review has found a positive association between explicit 
instructional time and students’ use of metacognitive strategies (Dignath & Veen-
man, 2021). Moreover, a meta-analysis showed that students benefit the most from 
explicit strategy instruction interventions, when instruction is aimed at a combina-
tion of cognitive, metacognitive and motivational self-regulation strategies (Dignath 
et al., 2008). Students who obtained knowledge about strategy application and its 
benefits were also more likely to be more effective in applying self-regulation strate-
gies compared to students without this knowledge. These effects of explicit strategy 
instruction seem particularly strong in the early years of elementary school, when 
students may be more receptive to instruction and have not yet developed their own, 
potentially less effective, strategies (Dignath et al., 2008).

The effects of teachers’ classroom organization and emotional support on SRL 
have received far less attention than instructional support (Cumming et al., 2020; Van-
denbroucke et al., 2018). In the TTI-framework, the order and structure that teachers 
bring to their classroom is expected to help their students focus on their tasks, which 
in turn enables them to work towards and achieve their learning goals (Hamre et al., 
2013). Some researchers suggest that teachers who effectively organize their class-
rooms are also likely to express higher levels of SRL themselves (Blair & Diamond, 
2008). This behavior may function as an example for the effective use of SRL (Van-
denbroucke et al., 2018). In addition, in well-organized classrooms, students may 
optimally profit from instructional time, which may result in higher exposure to chal-
lenging learning activities and strategy instruction (Choi et al., 2016; Pianta et al., 
2012). Based on these suppositions, we hypothesized that well-organized classrooms 
promote students’ metacognition and their regulation of cognition and behavior.

The TTI-framework posits that emotionally supportive teachers provide a sense 
of safety and security, which can lead to increased self-reliance, feelings of compe-
tence, and willingness of students to take risks to explore the world (Hamre et al., 
2013). Such feelings, in turn, may support the development of self-regulated learn-
ing. Indeed, empirical studies suggest that emotionally supportive teachers may cre-
ate safe and secure learning environments that help students to feel competent and 
autonomous, which enables students to choose more difficult tasks, strive for greater 
understanding, and persist through challenges (e.g., Hadwin and Oshige, 2011; Perry 
et al., 2018). Given that the domain of emotional support is partly based on the self-
determination theory, it is likely that emotionally supportive teachers may promote 
the regulation of motivation, behavior, and emotions (e.g., Ryan and Deci, 2002). 
Additionally, a meta-analysis by Cumming et al. (2020) showed that emotionally 
supportive classroom environments can also enhance students’ executive function-
ing (EF), which is closely related to students’ regulation of cognition (e.g., the use of 
effective learning strategies, Nigg, 2017). We therefore hypothesize that high levels 
of emotional support may also be positively related to the regulation of cognition.

Dyadic Interactions and Self-regulation

Next to high-quality classroom interactions, it is argued that the affective quality of 
dyadic teacher–student interactions may have a positive effect on student outcomes, 
including self-regulation (Perry et al., 2018). Consistent with attachment theory, 
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these dyadic interactions are examined in terms of three dimensions: Closeness, con-
flict, and dependency (Verschueren & Koomen, 2012). High levels of closeness refer 
to warm and supportive relationships between teachers and students, whereas conflict 
is marked by discordance and negativity in relationships (Pianta, 2004). Moreover, 
teacher–student dependency reflects students’ overreliance on teachers, and also their 
possessiveness and clingy behaviors in relation to teachers (Pianta et al., 2003). High 
levels of dependency indicate that students fail to use their teachers as a secure base 
from which they can explore (Verschueren & Koomen, 2012).

When students feel close to their teachers, they are more likely to feel emotionally 
secure, which can help them develop positive beliefs about themselves as learners 
(Pianta, 2004). In addition, these students have more self-confidence and persistence, 
and are therefore more likely to explore within classrooms and engage themselves in 
more challenging tasks than students who do not experience close relationships with 
their teachers (Cadima, Enrico et al., 2016; Cadima et al., 2016). Together, research-
ers suggest that these supportive learning opportunities are likely to promote motiva-
tional, behavioral, and emotional components of SRL throughout elementary school 
(Perry et al., 2018).

High levels of teacher–student conflict and dependency, on the other hand, may 
hamper students’ SRL development (Perry et al., 2018). Recent meta-analyses, for 
instance, showed that conflictual relationships negatively affected the way in which 
students from lower grades used their working memory and inhibitory control 
(Cumming et al., 2020; Vandenbroucke et al., 2018). It has also been suggested that 
relationships that consist of conflict and dependency may increase students’ stress, 
externalizing and internalizing behavior, and will reduce engagement (e.g., Roorda 
et al., 2020; Verschueren and Koomen, 2012). The negative outcomes resulting rela-
tionships that are marked by low levels of closeness and high levels of conflict and/or 
dependency, are believed to prevent students from exploring the school environment 
and persisting with school work becomes difficult, which might hinder their ability to 
self-regulate (Cadima, Enrico et al., 2016).

Present Study

In this study we examined the literature on associations between the quality of 
teacher–student interactions and elementary school students’ SRL. Results of this 
review may contribute to a fairly recent and increasingly evolving area of research, 
and may provide a narrative overview of the current state of research that can future 
research. Our review builds on and extends current reviews (e.g., Cumming et al., 
2020; Dignath et al., 2008; Dignath & Veenman, 2021; Vandenbroucke et al., 2018) 
in several ways: (1) we included classroom- and dyad-level teacher–student interac-
tions as predictors in this review; (2) we included different components of SRL as 
outcome variables; and (3) we focused on elementary school students rather than 
high-schoolers. Our main question is: What is the extent to which the quality of 
teacher–student interactions, both at the classroom (i.e. teachers’ instructional sup-
port, classroom organization, and emotional support) and dyadic level (i.e. teacher–
student closeness, conflict, and dependency) are associated with components of SRL, 
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including metacognition and the regulation of cognition, motivation, emotion, and 
behavior?

Based on the TTI-framework and prior research, it is likely that there are positive 
relationships between the three domains of classroom interactions and the five com-
ponents of SRL. However, we expect the strongest positive relationships between: 
(1) instructional support and metacognition and the regulation of cognition; (2) class-
room organization and metacognition, and the regulation of cognition and behavior; 
(3) and emotional support and the regulation of motivation, behavior and emotions. 
Furthermore, we hypothesized that teacher–student closeness is positively associated 
with motivational, behavioral, and emotional components of students’ SRL and con-
flict and dependency are negatively related to all five components of self-regulation.

Method

Literature Search

We developed a search syntax for our literature search and applied it to the following 
databases: Educational Resources Information Center (ERIC), PsycInfo, and Web of 
Science (WoS). Search queries included synonyms and/or components of: (1) ‘stu-
dents’ SRL’, primarily based on models from the social-cognitive tradition, including 
Pintrich’s SRL model and the five components; metacognition and the regulation 
of cognition, motivation, emotions, and behavior (Pintrich, 2004; Zimmerman & 
Moylan, 2009); (2) ‘teacher–student interactions’ at the classroom and dyad level 
based on the TTI-framework and research on the quality of teacher–student rela-
tionships (e.g., classroom organization, instructional support, closeness, conflict); 
(3) ‘elementary school’, including 1st to 6th grade in the elementary school and an 
age range from 4 to 13 years old. We also included search queries for 7th, 8th, and 
9th grade, middle school, and secondary school, because some studies compared 
elementary school students to other age-levels. The full search syntax can be found in 
Online Resource 2. Search parameters were set from 1970 until October 2020. This 
time span was set as social-cognitive research on students’ self-regulated learning 
started in the 1970s (Schunk & Greene, 2018). Our search resulted in 1438 studies 
retrieved from ERIC, 1492 records from PsycInfo, and 1624 records from WoS (see 
Fig. 1). The records were imported into reference software Zotero 5.0 (Roy Rosen-
zweig Center for History and New Media, 2020), through which we identified and 
deleted duplicates. Screening was done in Rayyan (Ouzzani et al., 2016).

Inclusion and Exclusion Criteria

There were five criteria for inclusion of records into our narrative review. First, stud-
ies were required to measure at least one (sub)component of students’ SRL. We used 
Pintrich’s model of SRL (2004) to distinguish the major components of self-regula-
tion. This model consists of four components, including cognition, metacognition, 
motivation, and behavior. Pintrich (2004) also specified subcomponents for each 
component, such as students’ target goal setting and prior content knowledge. In 
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addition, we added an emotional regulation component based on Boekaerts’ (2011) 
dual processing self-regulation model and included multiple subcomponents from 
Vandevelde and colleagues (2013) that are specifically tailored to the elementary 
school. An overview of the components and subcomponents of SRL are given in 
Table 1.

Second, records were considered eligible if they described at least one of the 
domains of teachers-student interaction at the classroom and dyadic level. The 
classroom-level domains were specified based on the Teaching Through Interaction 
Framework. This framework consists of the broad domains of instructional support, 
classroom organization, and emotional support (Pianta et al., 2012). Each of these 
broader domains involves a number of specific domains described in the observer 
manual of the Classroom Assessment Scoring System (CLASS; Pianta et al., 2012). 
The three broad domains and their specific dimensions are presented in Table 2. At 
the dyadic level, studies were selected if they described the quality of relationships in 
terms of closeness, conflict, or dependency (Pianta et al., 2003).

Third, records had to address at least one direct relationship between a domain 
or dimension of the quality of teacher–student interactions at the classroom or 
dyadic level and SRL, as shown by correlations, or unstandardized and standardized 
regression coefficients. Fourth, English peer-reviewed articles were considered for 
inclusion, including empirical quantitative, observational, and mixed-method stud-
ies. Moreover, to avoid publication bias, (unpublished) book sections, conference 
papers and dissertations were also included (Polanin et al., 2016). Fifth and last, to 
be included, studies had to be conducted in regular classroom settings. Interventions 
or publications that focused specifically on ICT or student tutors, mentors, school 
counselors, preservice teachers or teaching assistants were excluded.

Phases in Selection of the Studies

The literature search gave 3612 studies. Using the five criteria, these studies were 
labeled for in- or exclusion based on title and abstract. In case of doubt, the full text 
was consulted. To check for the reliability of the labeling process, the final author 
labeled 160 of the studies, resulting in good inter-reliability (ICC = 0.83, with 95% 
confidence interval = 0.78-0.88, Koo and Li, 2016). Studies that were labeled dif-
ferently (5.6%) were discussed and used as examples to improve the labeling pro-
cess. This resulted in the selection of 192 articles. Subsequently, these articles were 
assessed for eligibility by the first author. Double coding was not deemed necessary, 
because in the previous phase of the selection process we had good inter-reliability 
with respect to the codes from Tables 1 and 2. The other codes, such as students’ age 
and effect sizes, could be applied without doubt. Following Cummings et al. (2020), 
we kept the possibility open that studies might mention components of SRL that 
were not in our coding scheme, but did not happen to be the case. In total, 30 articles 
were found eligible and included in the final narrative analysis. A flow diagram of the 
selection process is given in Fig. 1.

Studies were excluded for various reasons. First, the studies often did not meet the 
age criteria, which required that the research was conducted in elementary schools. 
Furthermore, a large number of studies had experimental designs, and did not reflect 
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day-to-day classroom practice. Other reasons for exclusions were that the studies 
did not provide a direct relationship between support and SRL, or that they did not 
measure SRL but a similar concept, such as executive functioning.

Of the 162 excluded studies, 80 (49.3%) were conducted in the United States and 
seven (4.3%) in Canada. Other studies (46,4%) were conducted in (mostly Western) 
Europe (37,1%), and non-Western countries (9.3%). In total, 13 studies (8%) did 
not report where they were conducted. In comparison, about half of the reviewed 
studies were conducted in the United States (43.3%) and another 3.3% in Canada. 
Other included studies (40%) were conducted in Western-European countries or in 
non-Western countries (13.3%). There is large similarity between the countries from 
which included and excluded studies originated, which strengthening the validity of 
our search process and representative nature of the research.

literature on SRL. It also shows that our search criteria were applied irrespective 
of the country from which a study originated.

Analysis

The features of teacher-student interaction and SRL of the 30 studies were already 
coded following Tables 1 and 2 (see above). In addition, the first author coded for 
each study the author(s), country, number of participants, their age and grade, design 
(cross-sectional or longitudinal), type of statistical analysis, and the strength of the 
relationships between the quality of teacher-student interactions and components of 
SRL (Snilstveit et al., 2012). The type of instrument used in the study, was also coded. 
Both for teacher support and the components of SRL, we distinguished between 
observations, teacher reports and student reports. Next, the findings of each study 
were summarized in an overview table (see Online Resource 1). Then, we examined 
which types of teacher-student interaction were related to each of the components of 
SRL. We also considered for each component whether these relations vary according 
to effect size, type of measure, sample size, age and grades, design, and the countries 
from which studies originated. Subsequently, we examined differences and similari-
ties in studies across the components of SRL.

Results

Overall Study Characteristics

An overview of the study and sample characteristics of the 30 reviewed studies can 
be found in the Online Resource 1. The majority of studies (70%) included multiple 
dimensions for measuring the quality of teacher–student interactions, whereas the 
other 30% only included a single dimension. Regarding the outcome variables, 30% 
of the studies included a combination of multiple components of SRL, compared to 
70% that only included a single component. Most studies (n = 19, 63.3%) included 
regulation of motivation as outcome variable, compared to 12 studies that included 
regulation of behavior (40%), seven that included metacognition (11.7%), and two 
that included the regulation of cognition (6.7%). None of the studies included the 

1 3

71  Page 10 of 34



Educational Psychology Review (2023) 35:71

regulation of emotions. Last, 20 studies (66.6%) provided information on associa-
tions at the classroom level, whereas eight (26.6%) were focused on relationships 
at the dyadic-level. Only two articles were found in which associations between 
teacher–student interactions and SRL were described at both the classroom and 
dyadic-level (McCombs et al., 2008; Pitzer & Skinner, 2017). Only one study (3.3%) 
of the included studies was conducted before 2000, compared to eight (4.9%) of the 
excluded studies.

The total sample size of the 30 studies was 31,628 students (Mage: 9.06 years, 
Mrange: 4.53–11.8 years; 49.9% boys). The studies involved 2620 teachers (Mage: 
43.17 years, Mrange: 32.91-52 years; 8.3% males) but note that only 50% of the stud-
ies provided information about the teacher sample size. The majority of studies was 
conducted in third to sixth grade (n = 23; 76.6%), with four studies (13.3%) focusing 
specifically on first to third grade and the remaining two studies involved a wider 

Table 2  Overview of the Domains and Dimensions of Teacher–Student Interactions at the Classroom 
Level based on the Teaching Through Interactions Framework
Instructional Support (IS) Classroom Organi-

zation (CO)
Emotional Support (ES)

Instructional Learning Formats:
- Learning targets/organization
- Variety of modalities, strategies, and materials
- Active facilitation
- Effective engagement

Behavior 
Management:
- Clear 
expectations
- Proactive
- Effective redirec-
tion of misbehavior
- Student behavior

Positive Climate:
- Classroom 
relationships
- Positive affect
- Positive 
communications
- Respect

Content Understanding:
- Depth of understanding
- Communication of concepts and procedures
- Background knowledge and misconceptions
- Transmission of content knowledge and procedures
- Opportunity for practice of procedures and skills

Productivity:
- Maximizing 
learning time
- Routines
- Transitions
- Preparation

Teacher Sensitivity:
- Awareness
- Responsiveness to aca-
demic and social/emo-
tional needs and cues
- Effectiveness in ad-
dressing problems
- Student comfort

Analysis and Inquiry:
- Facilitation of higher-order thinking
- Opportunities for novel application
- Promoting metacognition

Negative Climate:
- Negative affect
- Punitive control
- Disrespect

Regard for Student 
Perspectives:
- Flexibility and student 
focus
- Connections to current 
life
- Support for autonomy 
and leadership
- Meaningful peer 
interactions

Quality of Feedback:
- Feedback loops
- Scaffolding
- Building on student responses
- Encouragement and affirmation
Instructional Dialogue:
- Cumulative content-driven exchanges
- Distributed talk
- Facilitation strategies

1 3
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range of grades (6.7%). Of the 30 studies, 23 (76.6%) had a cross-sectional and seven 
longitudinal design.

As described, most of the included studies were conducted in the United States 
and Western-European countries, with a small minority that was conducted in non-
Western countries. This distribution is consistent with an overview study, describing 
that most of the studies on SRL have been conducted in Western-oriented countries, 
such as the United States and parts of Europe (McInerney & King, 2018). It shows 
that our sample may be a good representation of the current field, although our ability 
to gain insights into cross-cultural similarities and differences in SRL is limited by 

Fig. 1  Flow Diagram of the Selection Process
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the predominantly Western studies. Despite differences in national school policies, 
self-regulation appeared to be a consistent predictor of both school engagement and 
achievement across cultures (Cumming et al., 2020; McInerney & King, 2018). We 
therefore decided not to limit the results to a particular country.

An overview of the instruments used in the studies can be found in Online Resource 
1. At the classroom level, either the Classroom Assessment Scoring System (CLASS, 
Pianta et al., 2012), or an adaption of this instrument (e.g., Havik and Westergård, 
2020), was mostly used to measure teachers’ instructional support, classroom orga-
nization, and emotional support (n = 5). Overall, these domains were found to have 
a good reliability (Cronbach’s α ranging from = 0.72 to 0.87). At the dyadic level, 
teacher–student closeness, conflict and dependency were most frequently measured 
(n = 6) with the Student-Teacher Relationship Scale (STRS, Pianta, 2001). The three 
subscales generally showed good psychometric properties (Cronbach’s α ranging 
from = 0.74 to 0.93), except for the ‘conflict’ scale used by Huang (2010) which was 
only marginally reliable (Cronbach’s α = 0.63).

In total, 21 out of the 30 included studies (70%) relied exclusively on student self-
reports measures for SRL. These measures seem suitable for large scale research, 
since they are relatively easy to collect and score and can often be used across different 
contexts. Moreover, self-report measures for SRL are also limited as they often focus 
on a narrow subset of strategies, resulting in that the multiple component structure 
of SRL is not always captured. For instance, Ryan and Connell’s (1989) Academic 
Self-Regulation Questionnaire was mostly used (n = 4), containing four subscales on 
external, introjected, identified, and integrated regulation (Cronbach’s α ranging from 
= 0.72 – 0.91). These subscales measure only a single component of SRL, which is 
the regulation of motivation. Only two studies in our sample (Baas et al., 2015; Lee 
et al., 2019) used multidimensional instruments to provide insight into the compo-
nent structure of SRL, including Children’s Perceived Use of Self-Regulated Learn-
ing Inventory (CP-SRLI, Vandevelde et al., 2013) and the Motivated Strategies for 
Learning Questionnaire (MSLQ, Pintrich and de Groot, 1990). Subscales of both 
instruments include items on regulation of (meta)cognition and motivation. Overall, 
the CP-SRLI and MSLQ had sufficient reliability (Cronbach’s α ranging from = 0.70 
to 0.89) and construct validity. Internal consistency of the ‘planning’ subscale of the 
CP-SRLI, however, was marginal (Cronbach’s α = 0.65).

Tables  3 and 4 present a summary of the results for the associations between 
teacher–student interactions and the different components of SRL. In the following 
sections, we examine differences and similarities between the included studies in 
terms of grade level, instruments, measurement methods, and outcomes, both at the 
classroom and the dyad level. detailed overview of each study can be found in Online 
Resource 1.

Regulation of Cognition

We did not find studies that described relationships between the quality of teacher–
student relationships at the dyadic level and students’ regulation of cognition. Only 
two cross-sectional studies on teacher–student interactions at the classroom level and 
the regulation of cognition were found (Baas et al., 2015; Neitzel & Davis, 2014). 
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These studies were conducted in upper elementary schools in the Netherlands and the 
United States. One of these two studies is unique in the sample for its use of the Chil-
dren’s Perceived Use of Self-Regulated Learning Inventory, which is the only instru-
ment that distinguishes between different components and phases of SRL (Baas et 
al., 2015). Results of this large-scale study showed that students who perceived high 
levels of scaffolding from their teachers used more surface- and deep-level strategies 
during the performance phase of SRL (Baas et al., 2015). Another small-scale obser-
vational study showed that diverse forms of instructional support may have different 
relationships with cognitive outcomes (Neitzel & Davis, 2014). More specifically, 
high-quality basic instruction was positively associated to improved recall of infor-
mation and students were better able to do deep-level processing. However, when 
provided with performance feedback, students were more likely to have a reduced 
interest in task-process information and strategy and process instruction had nega-
tive effect on students’ pursuit of normative information. Emotional support through 
autonomy supportive questioning was linked to improved use of task-process and 
procedural information, thereby supporting the hypothesis that emotional support 
contributes to regulation of cognition (Neitzel & Davis, 2014).

Conclusion About the Regulation of Cognition

It is impossible to draw definitive conclusions based on two studies that differ in 
method, sample size, and that were solely focused on the classroom level. Moreover, 
as other studies do not distinguish between the phases of SRL, it is challenging to 
make generalized claims about the phases based on a single study (Baas et al., 2015). 
However, the findings provide some insights into relationships between teacher–stu-
dent interactions and the regulation of cognition in the upper elementary grades. For 
example, it seems that teachers who provide certain types of instructional support, 
such as scaffolding, and emotional support are likely to help students develop the reg-
ulation of their cognition. It should be noted, however, that some aspects of instruc-
tional support seem to be negatively associated with the regulation of cognition, such 
as performance feedback and instruction targeted at metacognition.

Metacognition

Seven medium- to large-size cross-sectional studies reported about relationships 
between teacher–student interactions and students’ metacognition in grades 3 to 6 
(Nrange = 106–996 students). Two studies found that students with closer relation-
ships with their teachers also demonstrated better metacognitive abilities (Huang, 
2010; Zee & de Bree, 2017). Furthermore, both studies reported that students with 
higher levels of conflict in the relationship with their teachers were more likely to 
display lower levels of metacognition, such as independent participation (i.e., inde-
pendent, self-directed behavior in the classroom; Huang, 2010) and task-orientation 
(Zee & de Bree, 2017). The relationships of teacher- or student-perceived closeness 
and conflict with independent participation were similar in strength (e.g., student 
perceived closeness, r = .37 versus teacher perceived closeness, r = .36; Huang, 2010). 
Solely based on students’ self-reports, students perceptions of conflict in the relation-
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ship with teachers was not associated to their overall metacognition (Zee & de Bree, 
2017). The latter finding suggests that for specific metacognitive skills students may 
be negatively affected by conflict with teachers, whereas for overall metacognition 
other dimensions of dyadic relationships might have played a role. Despite these 
partly unexpected findings, there is consensus among both studies on the positive 
associations between high levels of teacher–student closeness and metacognition in 
upper elementary school.

At the classroom level, five studies examined relationships of instructional sup-
port, classroom organization, and emotional support with upper elementary school 
students’ metacognition. Rieser and colleagues (2013) were the only ones to examine 
direct cross-sectional relationships between all three domains of the TTI-framework 
and students’ metacognitive strategy use (Nstudents = 996 and Nteachers = 54). They 
found that students who reported higher levels of instructional support, classroom 
organization, or emotional support were also better in using metacognitive strate-
gies than students who reported lower levels of the three domains in their class-
room. Furthermore, instructional support had the strongest direct relationship with 
metacognitive strategy use. These findings align well with the mechanisms from the 
TTI-framework, which suggest that there are positive relationships between the three 
domains and the metacognitive component of SRL, with the strongest positive rela-
tionships between instructional support and metacognition.

Three small- to large-scale cross-sectional studies focused on relationships 
between specific aspects of the instructional support domain and metacognition 
(Baas et al., 2015; Lee et al., 2019; Neitzel & Connor, 2017). These studies gener-
ally show that different aspects of instructional support may promote students’ meta-
cognitive abilities in SRL. For instance, students who were positive about the level 
of feedback and scaffolding from their teachers were also better in task-orientation, 
planning, and evaluating their own learning process in comparison to students who 
were less positive (Baas et al., 2015). Additionally, students whose teachers reported 
higher academic emphasis perceived themselves to be better able to regulate their 
learning strategies (Lee et al., 2019). Multiple moderate- and medium sized direct 
relationships were also observed between instructional support, including metacog-
nitive strategy and process instruction, heuristic questions for autonomous thinking, 
formative feedback, and classroom attunement to individual needs, and students’ 
self-regulation strategies (Neitzel & Connor, 2017). Other forms of instructional sup-
port, including basic forms of instruction or corrective feedback, were not related to 
self-regulation strategies (Neitzel & Connor, 2017). In addition, both perceived feed-
back and scaffolding, did not seem to be related to students’ product evaluation (Baas 
et al., 2015). These findings suggest that these forms of instructional support alone 
may not always be sufficient for promoting (aspects of) SRL in students.

A small- and large-scale cross-sectional study have also explored the associations 
between classroom organization and emotional support with metacognition in upper 
elementary schools (Neitzel & Connor, 2017; Patrick et al., 2007). These studies 
generally found smaller effect sizes compared to research in the instructional support 
domain, although the limited amount of studies makes it challenging to generalize 
these results (Neitzel & Connor, 2017; Patrick et al., 2007). A little more evidence 
is available for teachers’ emotional support, which seems to be positively related to 
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metacognitive outcomes in the form of self-regulation strategy use during learning 
tasks (Patrick et al., 2007). However, a specific aspect of observed emotional support, 
measured as sanctioned talk, does not seem to promote the use of self-regulation 
strategies by students (Neitzel & Connor, 2017). This raises the empirical question of 
which specific aspects of emotional support may have a positive or a negative impact 
on the development of SRL.

Conclusion About Metacognition

Most studies focused on the relationships between (aspects of) instructional support 
and upper elementary school students’ metacognition. Together, the results of these 
studies generally suggest that teachers who provide high-quality instructional sup-
port, including a combination of monitoring, scaffolding, academic emphasis, strat-
egy and process information instruction, heuristic questions, formative feedback, and 
classroom attunement, seem to promote upper elementary students’ metacognition. 
The mere focus on instructional support makes it difficult, however, to draw definite 
conclusions about the associations of the other domains of the TTI-framework or rela-
tionships at the dyad level with metacognitive skills. We found some initial evidence 
that classroom organization and emotional support may be positively linked with 
metacognition, although a single study also found a negative relationship between 
an aspect of the emotional support domain and metacognition (Neitzel & Connor, 
2017). It often appears that the relationship between instructional support and meta-
cognition is stronger than between the other domains of the TTI-framework based on 
the effect sizes, although more research is needed to further examine these findings. 
Other studies showed improved metacognition in upper elementary students when 
the relationship with teachers was reported to be closer, whereas reported conflic-
tual relationships might have hampered students’ use of specific metacognitive skills. 
However, in some cases, it also appears that teacher-student conflict is not related to 
metacognition. These findings are only based on two studies and need to be repeated 
to draw more generalized conclusions.

Regulation of Motivation

Nineteen studies described associations with students’ motivation, of which 15 
medium- to large-sized studies examined relationship between classroom-level inter-
actions and the regulation of students’ motivation (Nrange = 144–4847 students). Two 
studies that included the three domains of the TTI-framework did not find consistent 
evidence for the relationship in the upper elementary grades (Havik & Westergård, 
2020; Rimm-Kaufman et al., 2014). For instance, in a study by Rimm-Kaufman 
et al. (2014), longitudinal associations of instructional support, classroom organi-
zation, and emotional support with aspects of regulation of motivation were either 
very small and non-significant or no effects were reported. In contrast, a large-scale 
cross-sectional study found that upper elementary students’ perceptions of the qual-
ity of interactions within the three domains were positively related to their emotional 
engagement (Havik & Westergård, 2020).
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Other studies that only included parts of the domains of the TTI-framework also 
found mixed results. Starting with the instructional support domain, three medium- to 
large-sized cross-sectional studies have focused on different aspects of instructional 
support and relationships with motivation in upper elementary (Lee et al., 2019; 
Thoonen et al., 2011) and lower elementary schools (McCombs et al., 2008). Focus-
ing on teacher-perceived facilitation of learning and thinking in the lowest grades of 
elementary school, no associations with students’ interest and academic competence 
were found (McCombs et al., 2008). However, when students perceived their teach-
ers as facilitators of learning and thinking, they were likely to feel more interested 
and academically competent.

Turning to upper elementary students, students’ feelings about the quality of 
instructional support was not associated to their perceived self-efficacy, intrinsic 
motivation, mastery goals, and performance avoidance goals (Thoonen et al., 2011). 
Students’ school investment even slightly decreased after receiving process-oriented 
instruction. Another study contradicts these findings by presenting positive associa-
tions between teachers reported academic emphasis and students perceived self-effi-
cacy and intrinsic motives (Lee et al., 2019).

Mixed findings were also found in nine studies that examined the relationships 
between teachers’ classroom organization and the regulation of motivation in upper 
elementary grades. Two large-scale cross-sectional studies showed that classroom 
management was positively associated with the regulation of academic motivation, 
consisting of self-efficacy, intrinsic motivation, and perseverance (van Dijk et al., 
2019), and students’ subject and mastery goal interest (Schiefele, 2017). Other stud-
ies have explored the role of structure in students’ regulation of motivation, which is 
considered to be a part of classroom organization (see Table 2). A cross-sectional and 
longitudinal study showed that upper elementary students are likely to demonstrate 
higher levels of motivational resilience (i.e., engagement, coping, and re-engage-
ment, Pitzer and Skinner, 2017) and emotional engagement (Skinner & Belmont, 
1993) when their teachers provided structured classroom environments, indicating 
that structure is positively related to the regulation of motivation. Other large-scale 
cross-sectional studies, however, did not find any association of structure with con-
trolled and autonomous motivation (Domen et al., 2020; Guay et al., 2017), intrin-
sic, identified, and introjected regulation, and students’ amotivation (Hornstra et al., 
2020). Notably, students who reported external regulation were also found to experi-
ence higher levels of structure (Hornstra et al., 2020).

We expected that the associations between teachers’ emotional support and moti-
vation would be positive, based on the TTI-framework. Again, results were found 
to be mixed. Longitudinal and cross-sectional studies evaluating specific aspects of 
emotional support in upper elementary grades showed that teachers’ involvement, 
autonomy support, and collaborative rule-setting, were positively associated with 
aspects of the regulation of motivation, including motivational resilience (Pitzer & 
Skinner, 2017) and emotional engagement (Skinner & Belmont, 1993; Zhou et al., 
2019). Effect sizes, however, varied from small to large across these three studies 
which where conducted in the United States and China and are solely based on stu-
dents’ self-reports. It could be that the strength of the relationships described here 
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is dependent on which specific construct from the TTI-framework or SRL is being 
measured.

Along similar lines, upper elementary school students whose teachers reported 
high levels of autonomy support also reported less introjected and external regulation 
and more intrinsic and identified regulation (Hornstra et al., 2020). Other medium- 
to large-scale cross-sectional studies demonstrated that upper elementary students’ 
mastery goals and academic efficacy (Patrick et al., 2007; Thoonen et al., 2011), 
intrinsic motivation (Carreira et al., 2013), and self-efficacy (Lee et al., 2019), were 
more likely to increase with emotionally supportive teachers. However, emotional 
support did not increase autonomous and controlled motivation (Domen et al., 2020).

On the contrary, other large-scale cross-sectional studies have reported no or nega-
tive relationships between emotional support and the regulation of motivation. For 
instance, students perceived elements of emotional support, including connecting to 
students’ world and stimulating cooperation, were not related to students’ academic 
efficacy, intrinsic motivation, performance avoidance goals, and school investment 
(Thoonen et al., 2011). In addition, promoting cooperation in the classroom was not 
found to be associated with higher levels of mastery goal orientation. In another 
study, lower elementary students’ perceptions of motivational support resulted in 
higher levels of interest in school and improved academic competence, whereas 
teachers’ perceptions of motivational support were not found to be related to motiva-
tional outcomes (McCombs et al., 2008). These studies provide further evidence that 
the relationship between emotional support and motivation remains inconclusive.

Associations between the quality of dyadic relationships and motivation are gen-
erally more consistent than the findings at the classroom level. These associations 
were assessed in seven studies. Findings from two longitudinal studies that were 
conducted throughout elementary school in the United States and the Netherlands, 
revealed that students who experienced close teacher–student relationships in the 
early grades also had more positive attitudes about school (Heatly & Votruba-Drzal, 
2019) and a higher sense of self-efficacy, task motivation, and motivational attitudes 
in fifth or sixth grade compared to their peers (Zee et al., 2020). Heatly and Votruba-
Drzal (2019) also showed that close teacher–student relationships in fifth grade were 
also associated to better attitudes about school in the same year. Turning to teach-
ers’ relationship perceptions, positive longitudinal associations between third grade 
teachers’ perceptions of closeness and higher levels of students’ task motivation and 
motivational attitudes in sixth grade were found (Zee et al., 2020). Teachers’ per-
ceptions of closeness, however, were not associated to improved students’ academic 
competence.

For teacher–student conflict, high levels of conflict in first, third, and fifth grade 
was negatively related to students’ attitudes about school in fifth grade (Heatly & 
Votruba-Drzal, 2019). Along similar lines, teacher-perceived conflict in third grade 
was associated with less positive students’ motivational attitudes and lower task 
motivation in sixth grade (Zee et al., 2020). Moreover, teacher perceived conflict 
in grade 3 was not related to students self-efficacy in grade 6. Associations between 
teacher–student dependency and motivation were also explored, showing that stu-
dents whose teachers perceived them to be overly reliant in third grade had lower 
motivational attitudes in sixth grade (Zee et al., 2020). No associations were found 
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between teacher–student dependency and students self-efficacy and task motivation 
in sixth grade.

The results of cross-sectional studies that were conducted in grade 1 to 6, are in 
line with these longitudinal findings. They demonstrate that students who reported 
higher levels of closeness in first grade tend to feel more engaged in school (Portilla 
et al., 2014) and students in the higher grades are more likely to exhibit motiva-
tional resilience (Pitzer & Skinner, 2017). Negative reciprocal relationships between 
teachers perceived conflict and school engagement in first grade were also found 
(Portilla et al., 2014). Moreover, students reported to have higher levels of academic 
competence and interest in school when they experienced positive relationships with 
their teachers (McCombs et al., 2008). However, when teachers reported on their 
relationships with students, the association with academic competence was not sig-
nificant anymore. Finally, students perceived closeness was positively related to a 
higher sense of mastery goal orientation and academic efficacy (Wilson et al., 2016). 
Teacher–student closeness was not related to performance or performance avoidance 
approaches.

Conclusion About the Regulation Motivation

Overall, the findings with regard to students’ regulation of motivation are mixed at 
the classroom level, but more consistent at the dyad level. These mixed findings at 
the classroom level do not entirely align with the mechanisms outlined by the TTI-
framework, which states that high-quality teacher–student interactions will support 
students in feeling competent, autonomous, and more motivated to work at a task. We 
expected that this would especially be the case in emotionally supportive classrooms. 
However, our review did not find consistent evidence to support this expectation, 
suggesting that the relationships between emotional support and motivation were 
not always positive and not stronger than the associations with other domains. It also 
seems that students’ motivational SRL (e.g., engagement, self-efficacy) improved 
when teachers applied specific aspects of instructional support (e.g., academic 
emphasis), classroom organization (e.g., classroom management), and emotional 
support (e.g., autonomy support). Reasons for these inconsistencies may be differ-
ences in conceptualizations and measurements of the domains of the TTI-framework 
and regulation of motivation. The large number of studies within the motivational 
domain at the classroom level may have brought this to the surface.

At the dyad level, findings are more consistent. Results showed that close relation-
ships between teachers and students may be related to higher levels of the regulation 
of motivation in class throughout elementary school. Conflictual relationships with 
teachers, on the other hand, were negatively associated with motivation. These find-
ings are in line with our expectations. In addition, given the limited amount of studies 
on students’ dependency and SRL, definite conclusions cannot be drawn about this 
domain based on the evidence provided in the present study.
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Regulation of Behavior

In total, 12 studies focused on associations between the TTI-framework domains and 
the regulation of behavior, four large-scale studies of which have included all three 
domains (Nrange = 387–3548 students). Findings from these studies, which were all 
conducted in grade 3 to 6, are inconsistent. Two cross-sectional studies reported that 
when teachers provided high levels of student perceived instructional support and 
emotional support, they were also likely to feel behaviorally engaged and had higher 
levels of volitional control (Havik & Westergård, 2020; Rieser et al., 2013). More-
over, students also reported higher levels of volitional control compared to their peers 
when they experienced high-quality classroom organization (Rieser et al., 2013). In 
contrast, findings demonstrated that behavioral management, which is part of high-
quality classroom organization, was not related to behavioral engagement (Havik 
& Westergård, 2020). Moreover, using a combination of measures, other studies 
reported that associations of teachers’ instructional support, classroom organization, 
and emotional support with the regulation of behavioral engagement and effort were 
not significant (Rimm-Kaufman et al., 2014; Schenke, 2018). In addition, there was 
no difference in the relationship with observed or teacher- and student- perceived 
behavioral engagement. It is possible that these results differentiate from the other 
studies due to their mixed-methods designs. More evidence based on a variation of 
designs seems therefore necessary to draw definite conclusions.

Other small- to large-scale studies that included one or two domains of the TTI-
framework and behavioral SRL in upper elementary grades did also find mixed 
findings. For example, teachers’ perceptions of the promotion of learning and differ-
entiation (i.e., instructional support) and managing and organizing classroom activi-
ties (i.e., classroom organization) was not related to students’ perceived academic 
engagement (Opdenakker & Minnaert, 2011). However, when teachers had pro-
vided sufficient instructional skills according to themselves, students were also more 
likely to feel academically engaged in the learning tasks. The latter is in line with an 
observational study, which found that basic instruction and performance feedback 
had a medium-sized positive relationship with students’ social monitoring (Neitzel 
& Davis, 2014). Larger effect sizes were found in a longitudinal study that found 
positive associations between classroom organization and emotional support with 
behavioral engagement (Skinner & Belmont, 1993). This study showed that when 
students perceived their teachers to provide structure in the classroom, involvement 
into their lives, and autonomy support at the beginning of the schoolyear, they were 
more behaviorally engaged later in that year. In addition, Patrick et al. (2007) also 
reported in their cross-sectional study that student perceived emotional support could 
improve task-related interactions.

In the first grade of elementary schools, observed classroom organization resulted 
in higher levels of observed and teacher reported behavioral engagement (Cadima 
et al., 2015). These relationships had large effect sizes, which indicates that at an 
early age students may benefit from high-quality emotional support for the develop-
ment of behavioral regulation. Dyadic relationships seem also important in this age 
period, as can be obtained from multiple longitudinal studies that included students 
from different age levels. They found that close relationships positively predicted 
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how behaviorally engaged lower and higher grade students were, based on teacher 
reports, student interviews and observations (Hughes et al., 2012; Yang & Lamb, 
2014). However, a single study showed that teacher reported close relationships with 
their students in fifth grade, was not related to students perceived behavioral engage-
ment (Heatly & Votruba-Drzal, 2019). More consistent were findings that revealed 
that students felt less behaviorally engaged when their teachers reported high levels 
of conflict in daily interactions (Heatly & Votruba-Drzal, 2019; Hughes et al., 2012; 
Yang & Lamb, 2014).

Conclusion About the Regulation of Behavior

The findings on the regulation of behavior appear to be mixed at the classroom level 
and more consistent at the dyad level. This is similar to the findings on students’ 
motivation, and not completely in line with our expectations that the domains of the 
TTI-framework would have a consistent positive relationship with the regulation of 
behavior. It seems that the design of the studies may have played a role in these find-
ings. Studies that used a combination of measures tend to find different results than 
those that only used self-reports. Additionally, most studies focus on upper elemen-
tary school students, while a study in the lower grades shows that there can indeed 
be positive relationships between classroom organization and behavioral regulation. 
This suggest that more research is needed to establish definitive conclusions, espe-
cially in the lower grades of elementary school.

Turning to the dyad level, findings are more consistent. Three longitudinal stud-
ies support the idea that conflictual relationships may hamper students’ regulation of 
behavior throughout elementary school. These findings are therefore in line with our 
expectations. Two of the three studies showed that when students and teachers had 
close relationships, students were more likely to regulate their behavior at a higher 
level, as we expected. However, a single study also provides evidence that teacher 
reported close relationships may not promote students’ regulation of behavior in the 
fifth grade. Additional research seems necessary to explain this divergent result.

Discussion

The aim of the current study was to provide a narrative review of the relations between 
the quality of teacher–student interactions and SRL. Our review builds on and extends 
current reviews (e.g., Cumming et al., 2020; Dignath et al., 2008; Dignath & Veen-
man, 2021; Vandenbroucke et al., 2018) by including: (1) both classroom- and dyad-
level teacher–student interactions as predictors; (2) different components of SRL as 
outcome variables; and (3) elementary school students rather than high-schoolers. In 
this section, we present the main results of this review as well as the current state of 
the field.
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Classroom-Level Interactions and Metacognition and the Regulation of Cognition

Relationships between teacher–student interactions and the cognitive and metacogni-
tive components of SRL have mainly been described within the instructional support 
domain in upper elementary classrooms. However, it is noteworthy that only two 
studies focused on the relationships between instructional support and the regulation 
of cognition. This is surprising given that previous research has shown that teachers 
tend to focus most on the cognitive component of SRL in their instruction (Dignath 
& Veenman, 2021). The two studies demonstrated that some aspects of instructional 
support, such as scaffolding, may be positively associated with the regulation of cog-
nition, whereas other aspects were negatively associated with the cognitive compo-
nent of SRL. The negative association between teachers’ instructional support and the 
regulation of cognition may be due to the rather small sample size of this particular 
study, which may have made the results less stable (Neitzel & Davis, 2014). More-
over, instructional support was merely focused on strategy and process information. 
Prior research suggests that it should also incorporate prior cognitive knowledge and 
real-life examples to offer students sufficient opportunities to demonstrate current 
skills, expand their knowledge and develop new cognitive and metacognitive skills 
(Veenman, 2017). Based on the results of the two studies, it is impossible to draw 
definitive conclusions about whether the relationship between instructional support 
and the regulation of cognition is positive or negative.

A little more evidence supports the association between instructional support and 
metacognition. More specifically, teachers’ high-quality instructional support, such 
as monitoring, scaffolding, strategy and process instruction, and formative feedback, 
is likely to result in higher levels of students’ metacognition. These findings are per-
haps not surprising, given that these forms of instructional support, compared to basic 
instruction or corrective feedback, are relatively well-tailored to the outcome of inter-
est. This may increase the predictive merit of the quality of instructional support for 
this particular component of SRL (cf. Bandura, 2006).

The number of studies that have examined the relationship of the cognitive and 
metacognitive components with classroom organization and emotional support with 
is considerably smaller than the number of studies that enquired the relationship with 
instructional support. We only found some initial evidence that (aspects of) teach-
ers’ emotional support stimulate the regulation of cognition, and that (most aspects 
of) emotional support and classroom organization are likely to be positively related 
to metacognition. The positive associations of emotional support and classroom 
organization with metacognition appeared to be less strong than the associations of 
instructional support with metacognition. These findings were expected based on the 
TTI-framework. Teachers’ classroom organization and emotional support are pre-
dominantly aimed at affective- and behavioral process within the classroom, such as 
creating a safe and positive learning environment, redirecting students’ misbehaver, 
and daily routines to maximize learning time (Hamre et al., 2013). Instructional sup-
port, on the other hand, is particularly well tailored to students’ metacognition, by 
providing students’ with high-quality feedback and scaffolding and the explicit train-
ing of higher-order thinking skills. Because instructional support is so well-tailored 
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to students’ metacognition, it is not surprising that we found the strongest associa-
tions with (meta)cognition within this domain.

Classroom-Level Interactions and the Regulation of Motivation and Behavior

The majority of included studies has examined relationships of the three domains of 
the TTI-framework with the regulation of motivation and behavior in upper elemen-
tary schools. The findings were mixed, which did align with our expectation that stu-
dents who experienced high levels of instructional support, classroom organization, 
and particularly emotional support, would also report higher levels of motivation 
and behavior. Instead, it appeared, for example, that emotionally supportive teachers 
did not always have students that regulated their motivation and behavior at a higher 
level. In addition, the associations between emotional support and the regulation of 
motivation and behavior were not stronger than the relationships with instructional 
support and classroom organization. An explanation for these findings may be that 
measures of students’ motivation and behavior tap student behavior that is more 
inner-directed, including effort and persistence, and also feelings and beliefs in rela-
tion to tasks (e.g. ‘I enjoy doing my classwork’ and ‘Because I want the teacher to say 
nice things about me’, Ryan and Connell, 1989). Such aspects of SRL are difficult to 
observe or measure directly and might therefore also be more difficult to influence 
through classroom-level interactions.

Moreover, it seemed that only specific aspects of instructional support (e.g., aca-
demic emphasis), classroom organization (e.g., classroom management), and emo-
tional support (e.g., autonomy support) were positively associated with the regulation 
of motivation and behavior. However, most findings were inconsistent, which might 
be attributed to differences in measures of SRL, such as self-reports or a combina-
tion of measures, and the age group of participants including lower versus upper 
elementary school students. Only a few studies incorporated other measurement 
techniques in addition to self-reports, and thereby provided a more comprehensive 
view of teacher–student interactions and SRL (Rimm-Kaufman et al., 2014; Schenke, 
2018). Additionally, students at different ages probably require different forms of 
teacher support to develop effective forms of SRL (Dignath et al., 2008). Currently 
there is very little knowledge about how to provide effective classroom-level support 
to young students in the lower grades of elementary school, thereby adding to the 
inconsistency of the findings across age groups.

Dyad-Level Interactions and Components of SRL

There were relatively little studies on the relationships between dyad level interac-
tions and the components of SRL, but the results were highly consistent. Generally, 
students who enjoyed warm and close relationships were more likely to regulate their, 
motivation and behavior better and had higher levels of metacognition. Students who 
experienced conflictual relationships, on the other hand, were more likely to report 
lower levels of metacognition, and were less effective in regulating their motivation 
and behavior. The results suggest that one-to-one interactions, in which warmth and 
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support prevail, assist students in learning how to regulate different components of 
SRL.

According to social-cognitive theory (Bandura, 1997), students have the potential 
to acquire valuable knowledge on regulating their metacognition, motivation, and 
behavior by observing and modeling their teachers. This learning process may be par-
ticularly effective when teachers, as effective role models, possess the requisite skills, 
be perceived as credible by their students, and have warm and supportive relation-
ships with their students (cf. Bandura, 1986). It is possible that the presence of such 
a nurturing relationship serves as ample motivation for elementary school students to 
regulate their metacognition, motivation, and behavior, and achieve at higher levels. 
To some extent, this would be in line with prior meta-analytic evidence (Roorda et 
al., 2017), in which students’ cognitive, behavioral, and emotional engagement were 
found to mediate the link between student-teacher relationship quality and academic 
achievement.

Current State of Research and Future Directions

Our review revealed several conceptual and methodological limitations in prior 
research that future studies can address. One limitation is that 21 out of the 30 
included studies (70%) relied exclusively on student self-reports to measure SRL 
components (see Online Resource 1). This predominance of these measures was also 
found in the excluded studies, indicating that self-reports are still the primary type of 
measurement to establish SRL in research. However, solely relying on self-reports 
may lead to different results than using a combination of measures, such as observa-
tions, teacher and student reports, and interviews (Schunk & Greene, 2018). These 
methods provide a more comprehensive view compared to the predominant self-
report approaches, which may, in turn, lead to more information about relationships. 
Our review demonstrated that the type of measure might play a role in the direction 
of the relationships. Findings showed, for instance, that studies relying solely on self-
reports did find positive associations between teachers’ support and the regulation of 
students’ behavior, whereas the studies that used multiple measures did not (Rimm-
Kaufman et al., 2014; Schenke, 2018). Thus, for future studies it seems advisable to 
use a combination of methods to measure students’ SRL (Vandevelde et al., 2013).

Second, and probably a consequence of the overreliance on self-reports, is that 
most studies have been conducted in upper elementary schools. Young students still 
struggle to reflect on complex skills and may not yet be able to validly report on 
SRL (Bell, 2007). The limited evidence available for younger students is unfortu-
nate, especially given that recent meta-analytic findings show that students in the 
early years of elementary school can vastly benefit from high-quality instructional 
support (Dignath et al., 2008). Specifically, these younger students tend to be more 
open to being taught and have not yet established their own, potentially less efficient 
methods. Studies on adequate teacher support for younger students therefore require 
different measurement methods, such a classroom observations and task-specific 
think-aloud protocols, where students can verbalize their thinking while working on 
a specific task (Greene et al., 2018).
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Third, measures of SRL for elementary school children often focus on a narrow 
subset of strategies, such as mastery goal orientation (e.g., PALS, Midgley et al., 
1998). Often the multiple component structure of SRL is not adequately captured. As 
a result, there is a paucity of studies in which the different relations of the quality of 
the teacher-student interactions with the components of SRL are directly compared.

Fourth, research shows that there can be discrepancies between teachers’ and stu-
dents’ perceptions of the quality of dyadic interactions and the level of SRL (Koomen 
& Jellesma, 2015; McCombs et al., 2008). A primary reason for these discrepancies is 
that teachers and children, based on their own attachment histories and personal char-
acteristics, develop mental representational models of their mutual relationships that 
are entirely unique and can steer their perceptions of the self, the other, and the self in 
relation to the other in the relationship (Zee & Koomen, 2017). Because these mental 
models are unique, it is possible that the relationship are not reciprocal. For example, 
a teacher may experience conflict in the relationship, while a student may experience 
closeness. Future research should include multiple informants (teacher and student), 
and thereby provide additional information on teacher and student-perceived dyadic 
relationships and their associations with SRL.

Fifth, our search highlights a paucity of research on relationships between the 
quality of teacher–student interactions and the regulation of emotions. At the dyad 
level, we did not find studies on relation with cognition either. This might reflect 
the orientation in this field on the affective components in teacher-student relation-
ships. With respect to the regulation of emotions, most socio-cognitive models do not 
involve this component. This might explain why the emotional component has been 
seldomly included in studies on SRL (Panadero, 2017; see as an exception Boekaerts, 
2011). Another explanation may be that researchers often consider the regulation of 
emotions as a component of motivational regulation (Boekaerts, 2011). However, the 
regulation of emotions entails students’ capacity to understand, temper, or modify 
their emotions, such as anxiety or shame, in order to prevent their negative influence 
on learning goals (Boekaerts, 2011). In contrast, the regulation of motivation, on the 
other hand, refers to the regulation of motivational beliefs, such as self-efficacy and 
interests (Pintrich, 2004; Usher & Schunk, 2018). Thus, the regulation of motivation 
and emotion are clearly separable components of SRL and the latter clearly deserves 
more interest in research in SRL.

Sixth, we found only one study on the relationship between students’ dependency 
on the teacher and their SRL (Zee et al., 2020). This findings is in line with other 
studies on dyadic relationships, which often did not include student-teacher depen-
dency as a separate variable either (Koomen et al., 2012). A reason could be that it 
might be difficult to measure dependency reliably. For example, the subscale depen-
dency of the Student-Teacher Relationship Scale (Pianta, 2001), which is most often 
used to measure dyadic relationships, has poor internal consistency (Koomen et al., 
2012). Moreover, relationships between teacher–student dependency and students’ 
outcomes are inconsistent and effects are different across age, culture, and students 
with different temperaments (Rudasill, 2020). It seems important that future research 
includes teacher-student dependency as a separate predictor variable for SRL, since 
dependency is expected to be related to negative educational and social outcomes 
(Verschueren & Koomen, 2020). Future findings on teacher-student dependency 
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could therefore provide further understanding of how dyadic relationships, and espe-
cially dependency, can help or hamper SRL-development.

Seventh, studies that included items on the phases of SRL are scarce in our sample. 
We only found one study that used an instrument that covered both the cognitive, 
metacognitive, and behavioral components of SRL and the three phases (Baas et al., 
2015; Vandevelde et al., 2013). The results showed that scaffolding and feedback can 
enhance metacognitive skills in the preparatory and performance phase, but not fully 
in the evaluation phase. Thus teachers tend to use different types of interactions to 
support their students’ self-regulated learning in the different phases of the learning 
process. However, due to the lack of research on the phases of SRL, it is still largely 
unknown whether these phases require different regulatory abilities and whether self-
regulated learners follow a clear sequential path when working on a learning task or 
that the various phases occur more dynamically within the learners (e.g., Boekaerts, 
2011). More empirical work seems therefore necessary to test the theoretical idea of 
a cyclic process that is central in the socio-cognitive models of SRL.

Eight and last, our review showed that there is still a lack of cross-cultural studies 
on students’ SRL. Cross-cultural comparison across studies included in the current 
review did not show clear differences. One obvious explanation is that our sample 
consisted of 30 studies, which is relatively small. Moreover, cross-cultural differ-
ences among the studies were minimal, as both included and excluded studies were 
predominantly conducted in the United States and Western-Europe. In addition, most 
of the studies used self-report measures which were developed for Western-oriented 
countries and might not capture culturally specific phenomena of SRL involved in 
other cultures (McInerney & King, 2018). Therefore, there is a need for studies that 
adopt a cross-cultural perspective to examine the generalizability and validity of find-
ings across different cultures and contexts.

Limitations

The results of our review should be interpreted with three limitations in mind. First, 
just as in every review study, we might have missed studies that are relevant to our 
research question. However, we should mention that we used very broad search 
parameters that have resulted in a large amount of studies in the first step of the 
selection process. It seems unlikely that there are many more studies that could have 
been included into our review. But we acknowledge that our search criteria required 
studies that were written in English, and we cannot exclude the possibility that we 
missed relevant non-English studies. These non-English studies could be included in 
future research. Moreover, it is possible that unpublished studies employing different 
approaches to measuring SRL were missed. These studies could have offered addi-
tional insights into the relationships of interaction quality and SRL. This file drawer 
problem may require a collective effort from researchers and the wider scientific 
community to promote transparency, open access, and a culture that values the dis-
semination of all research outcomes.

Second, the relationships between teacher support and SRL that are described in 
the current review are correlational in nature. Causal relationships could have been 
found if we had also included intervention studies. However, we focused on day-
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to-day classroom practices by elementary school teachers, as research shows that 
interventions to promote SRL are often difficult to implement in regular classrooms 
(Dignath et al., 2008). Our focus on day-to-day practices provides insight into what 
teachers do by themselves and within their own classroom to support SRL.

Third, the current review is predominantly based on SRL-models from the socio-
cognitive tradition. These models place considerable emphasis on both the moti-
vational and emotional components of SRL, in comparison to models from other 
research traditions (Panadero, 2017). Despite being very suitable for reviewing ele-
mentary school contexts (Dignath et al., 2008; Puustinen & Pulkkinen, 2001), the 
emphasis on motivational and emotional self-regulation might have resulted in an 
overrepresentation of studies focusing on motivational aspects of SRL. However, 
if we had focused on (meta)cognitively driven SRL-models (e.g., Winne, 2011), we 
would likely have used similar search criteria as social-cognitive models also include 
cognitive and metacognitive components of SRL.

Conclusion

A major finding of the current review is that the three domains of teacher-student 
interaction at the classroom-level were particularly effective in stimulating meta-
cognition in the upper elementary grades. We did not find consistent relationships 
between the domains of classroom-level teacher support and the regulation of moti-
vation and behavior.

A novel feature of the current review was that the dyadic level was also consid-
ered. At this level, we found a consistent association between the high-quality of 
dyadic relationships and students’ regulation of motivation. Less consistent were the 
relationships with metacognition and we only found some associations with the regu-
lation of behavior. Studies on the regulation of cognition were absent at the dyadic 
level.

The review also revealed gaps in current research on SRL, such as the paucity 
of studies on the regulation of emotions, the dominant use of self-reports, and the 
absence of cross-cultural research. These gaps might be worthwhile to address in 
future studies.
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