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Developments in early
adolescents’ self-regulation: The
importance of teachers’
supportive vs. undermining
behavior

Marie-Christine Opdenakker*

Chair Group Education, University of Humanistic Studies, Utrecht, Netherlands

Research has established that the ability to self-regulate is an important factor
in adolescents’ learning, and cognitive and social functioning. Several theories
on self-regulation and classroom studies suggest effects of the social learning
environment on students’ self-regulation. However, most studies investigating
these relations have a cross-sectional correlational design and do not relate
to adolescents, resulting in little knowledge about causal directions and
adolescents. This study extends existing research by examining effects of a
selection of supportive and undermining teacher behavior dimensions on
early adolescents’ development of self-regulation (self-regulated learning).
The teacher behavior dimensions are based on ideas of the self-determination
theory in which a distinction is made between dimensions that support vs.
thwart three basic psychological needs (need for autonomy, competence,
and relatedness) which are assumed to be important for human growth and
(psychological) well-functioning. Supporting autonomy, delivering structure,
and being involved with the students are assumed to be important for the
fulfillment of students’ basic psychological needs, while exhibiting controlling
instructional behavior, having chaos, uncertainty and inconsistency in the
classroom, and rejection and neglect of students, are supposed to be a
treat. Questionnaires were used for measuring students’ perceptions of
their teachers’ behavior and their own self-regulation at several points in
time during their first year of secondary education. Participants in the study
were 566 students belonging to 20 Mathematics/English grade-7 secondary
education classes in The Netherlands. Multilevel analyses point to the
importance of all three teacher need-supportive dimensions (with highest
effects of structure and involvement) and indicated that teachers’ need-
thwarting behavior negatively affected students’ self-regulation. However,
when corresponding supportive and thwarting teacher behavior dimensions
were included together in the same multilevel model, only the effect of the
undermining dimension of controlling teacher behavior remained significant
in addition to the corresponding autonomy-support dimension. Findings
are in line with existing research and highlight the importance of both
teachers’ need-supportive and teachers’ need-thwarting behavior in daily
secondary-education classrooms and contribute to deepen our insight in and
understanding of factors (related to external regulation by teachers) leading to
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positive and negative developments of early adolescents’ self-regulation, and,
in particular, their self-requlated learning.
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Introduction

Being able to regulate oneself is a very important capacity in
life and is often considered as the foundation for lifelong
functioning across a wide range of domains since self-regulation
plays an important role in relationships, prosocial and moral(ly
relevant) behavior, well-being, learning, (academic) achievement,
health, and overall success in life (Eisenberg, 2000, 2010; Moffitt
et al,, 2011; Carlo et al.,, 2012; Hofmann et al., 2014; Dent and
Koenka, 2016; Hampson et al., 2016; Panadero, 2017; Chu et al,,
2020). In addition, research has established that it is a predictive
factor of resilience (Eisenberg and Spinrad, 2004; Artuch-Garde
etal., 2017; de la Fuente-Arias, 2017), and can act as a protective
factor for, in particular, youth at risk of social exclusion (Artuch-
Garde et al,, 2017) and maladaptive social behavior (Gardner
etal., 2008). People who are able to self-regulate and manage their
emotions and control their behavior are better able to act in
accordance with their values, manage stress, deal with conflict,
persist in difficult times, see the good in others, and achieve their
goals (Eisenberg, 2000; Boekaerts, 2011; Hofmann et al., 2014;
Hampson et al., 2016). However, people with poor self-regulation
skills may have problems with handling frustration and stress, and
may lack self-esteem and self-confidence, which might result in
anxiety and anger and, in the long term, in poor well-being, poor
health and poor life conditions (Moffitt et al., 2011). Furthermore,
poor self-regulation is predictive of antisocial behavior (Gardner
etal., 2008) and externalizing problem behavior (Eisenberg, 2000;
Oldehinkel et al., 2004).

Research has established that people differ in their capacity to
regulate themselves and that the ability to self-regulate is an
important factor in adolescents’ learning, cognitive and social
functioning (Moffitt et al., 2011; Carlo et al., 2012; Hofmann et al.,
2014; Dent and Koenka, 2016; Hampson et al., 2016; Panadero,
2017).Itis not surprising that self-regulation (and its development)
is important for adolescents’ functioning at school since during
adolescence, academic learning becomes more difficult, and
schooling becomes increasingly complex with multiple teachers,
homework, and deadlines.

Several theories and models on self-regulation recognize the
role of the context or the environment in the development of self-
regulation (e.g., Pintrich, 2000; Jirveld and Hadwin, 2013;
Zimmerman, 2013; Murray et al., 2015; de la Fuente-Arias, 2017;
Panadero, 2017; and for an overview of theories, see Newman and
Newman, 2020) and classroom studies suggest that characteristics
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of the social learning environment (including teachers’ behavior)
have an impact on students’ self-regulation. However, most studies
investigating these relations have a cross-sectional correlational
design and do not relate to adolescents. As a result, there is little
knowledge about relations and causal directions between context
characteristics (e.g., referring to social learning environment,
teacher behavior) and adolescents’ (development of) self-
regulation. Since the ability to self-regulate is an important factor
in adolescents’ learning, cognitive and social functioning, and also
in their adult life, and neuroscience has demonstrated that during
adolescence rapid changes in areas of the brain relevant for the
ability to self-regulate are present (Blakemore and Choudhury,
2010; Luciana, 2010; Eldreth et al., 2013), which offers particular
opportunities for interventions and indicates vulnerability and
developmental plasticity for environmental influences, it is
important to get a better understanding of which aspects of the
learning environment that teachers help to create enhance and
thwart adolescent students’ development of self-regulation. More
in particular, longitudinal studies are needed that pay attention to
characteristics of the learning environment and to teacher
behavior in classes that is conducive and supportive to and not
the of
self-regulation.

thwarting development adolescent  students’

Theoretical background
Self-regulation

In the literature on self-regulation, numerous, generally
overlapping, conceptualizations can be found. For example,
Gillebaart (2018) defines self-regulation, in line with Carver and
Scheier (2012), as “the whole system of standards, thoughts,
processes and actions that guide people’s behavior toward desired
end states” (p. 3). These desired end states may be long-term goals,
but can also be other standards or norms. It is closely related to the
concept of self-control (Gillebaart, 2018), however, it involves
more than controlling behavior since it provides “the entire
scaffolding for successful goal pursuit” (Gillebaart, 2018, p. 3).
According to Gillebaart (2018) self-regulation differs from self-
control in that the ability to self-regulate “allows people to
formulate goals, standards, and desired end-states, as well as to
monitor any discrepancies between one’s current state and these
desired end-states, whereas everything that one does to steer one’s

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1021904
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Opdenakker

behavior toward the desired end state constitutes self-control”
(p. 3). Brown (1998, p. 62) defines self-regulation as people’s
capacity to “plan, monitor and direct their behavior in changing
situations” and stresses that people plan, monitor, assess and
reflect on their own behavior on a regular basis and in periods of
time. Together with Brown (1998) and de la Fuente-Arias (2017)
considers self-regulation as the degree of a person’s positive
proactivity ... in his active and adequate management of the
regulation of his conduct’ (p. 2). The process of self-regulation is
influenced by many variables, pre-eminently control, self-efficacy,
and motivation (Pintrich, 1999; Zimmerman, 2001, 2008; Pintrich
and Zusho, 2002; Torrano and Gonzalez-Torres, 2004; Baumeister
and Vohs, 2007; Gardner et al, 2008; 2012;
Vancouver, 2018).

Bandura,

Self-regulation related to learning:
Self-regulated learning

In addition to self-regulation as a general construct, also
constructs relating to particular domains can be found in the
literature on self-regulation, for example, self-regulation
constructs focusing on the regulation of emotions (Eisenberg and
Spinrad, 2004; Boekaerts, 2011) or related to learning (Boekaerts,
1996, 2011; Pintrich, 2000; Winne and Hadwin, 2008; Efklides,
2011; Zimmerman, 2015; de la Fuente-Arias, 2017; Panadero,
2017; Schunk and Greene, 2018). In general, the term self-
regulation, when applied to learning, refers to learners’ proactive
process which consists of setting goals for their learning, actively
monitoring their progress, and regulating their cognition,
motivation, and behavior in order to achieve their learning goals
(Pintrich, 2000). The term self-regulated learning is often used in
this context. Although there are some variations in the definition
of self-regulated learning in the literature, all definitions mention
a direction towards goals and the use of self-regulation properties/
strategies (de la Fuente-Arias, 2017). Furthermore, self-regulated
learning is considered as a complex, dynamic, strategic, and
cyclical process (Zimmerman, 2000, 2008; de la Fuente-Arias,
2017; Panadero, 2017) which consists of several phases (Pintrich,
2000; Zimmerman, 2000, 2008). As a construct, self-regulated
learning is understood as a multidimensional construct referring
to learners as active, goal-directed, strategic, and reflective
individuals who plan, monitor, and regulate and reflect on their
cognition, motivation, emotion/affect, and behavior to reach their
desired goals (Pintrich, 2000; Panadero, 2017; Schunk and Greene,
2018). Numerous studies have established the importance of self-
regulated learning to success in school and in further life
(Zimmerman, 1990; Dent and Koenka, 2016; Artuch-Garde et al.,
2017; Venitz and Perels, 2018; Jansen et al., 2019; Chu et al., 2020;
Theobald, 2021).

A key component of self-regulated learning is the use of (self-
regulated) learning strategies, and, in particular, the use of
metacognitive strategies (Winne and Perry, 2000; Duckworth
et al, 2011; Roelle et al, 2017). Learning strategies are

Frontiers in Psychology

03

10.3389/fpsyg.2022.1021904

self-initiated approaches to enhance learning (Zimmerman, 2015)
and can refer to cognitive and metacognitive strategies. While
cognitive strategies include students’ use of basic and complex
strategies for the processing of information such as rehearsal,
elaboration, and organization (Garcia and Pintrich, 1994, 1995),
metacognitive strategies refer to strategies that learners can use to
control and to regulate their own cognition and thinking
processes. They include strategies such as planning, monitoring,
and regulating learning (Garcia and Pintrich, 1994). It also
includes reflecting on and evaluating the effectiveness of their
learning approaches (Credé and Phillips, 2011). Research indicates
a positive relationship between the use of self-regulated learning
strategies and a variety of school outcomes including school
performance (for an overview, see for example Tuero et al., 2022)
and intervention studies proved that the use of these strategies is
trainable (Nufiez et al,, 2021; see also meta-analyses of Dignath
and Biittner, 2008; Dignath et al., 2008; Jansen et al., 2019;
Theobald, 2021). Moreover, the use of metacognitive strategies
seems to correlate, on average, stronger with school/academic
performance than cognitive strategies do (Credé and Phillips,
2011; Dent and Koenka, 2016; Chow and Chapman, 2017) and
intervention studies aiming at enhancing students’ self-regulated
learning seem to be somewhat more effective in enhancing the use
of metacognitive strategies than in enhancing the use of cognitive
strategies (Theobald, 2021). Furthermore, there is evidence that
older students (i.e., from secondary education on), benefit more
from interventions including more metacognitive aspects
(Dignath and Biittner, 2008; Panadero, 2017).

With regard to individual factors influencing students
development of self-regulated learning and use of learning
strategies, theory suggests and research has established that
students’ emotions and beliefs about their own ability (self-
efficacy, feelings of competence) play a key role (Pintrich, 1999;
Pintrich and Zusho, 2002; Torrano and Gonzalez-Torres, 2004;
Pajares, 2008; Zimmerman and Cleary, 2009; Wigfield et al., 2011;
Bandura, 2012) and that students with self-regulation learning
skills are unlikely to use them proficiently if they have doubts
about their learning capabilities (Duckworth et al., 2011).

Development of self-regulated learning:
The importance of learning context and
teacher behavior

Self-regulated learning does not take place automatically
(Winne, 2005) and there are some indications that students’ self-
regulated learning often declines within the first year of secondary
education (Van der Veen and Peetsma, 2009; Schuitema et al.,
2012) and with increasing grade level (Vansteenkiste et al., 2009).

Winne (2005) stresses that students need support to become
good self-regulated learners. Moreover, although self-regulated
learning seems not easily be induced (Struyven et al., 2006) and it
may take time to see the effectiveness of an intervention (Tuero
et al., 2022; perhaps because it may take a while for students to
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adapt and alter their learning behavior patterns), there is clear
evidence that students’ self-regulated learning is malleable and
that, with adequate support and scaffolding, students can improve
their self-regulated learning (Torrano and Gonzdlez-Torres, 2004;
Dignath et al., 2008; Dignath and Biittner, 2008; Jansen et al., 2019;
Theobald, 2021). This evidence suggests that students’ learning
environments at school and in class matter. Attention for the
importance of the (learning) context or environment, and, in
particular, the teaching and the behavior of teachers in that
context, is not new. For example, Zimmerman (1989) already
mentioned ‘environment’ in his triadic model of self-regulated
learning and also Pintrich (2000), Hadwin et al. (2011, 2018), and
Jarveld and Hadwin (2013) acknowledge in their theoretical
models that contextual features in the environment can guide and
constrain students’ self-regulated learning. The importance of the
learning environment and teachers’ teaching and behavior is also
recognized in the recently formulated theory of de la Fuente-Arias
(2017) on self- vs. externally regulated learning. In his theory, de
la Fuente-Arias stresses “that self-regulated learning is dependent
on external feedback, especially during situations of sustained
effort and when goals must be maintained over time” (p. 3), and
he acknowledges the importance of effective/regulatory teaching
including, among others, “clearly defining tasks” (p. 5), “facilitating
a context of personal involvement and persistence” (p.5), the
promotion of self-control and self-observation (which includes
the use of metacognitive strategies), and the promotion of self-
reflection by means of adjusted feedback, dialog, and affective
persuasion. Other researchers refer to optimal conditions for
developing self-regulation and mention learning environments in
which students get the opportunity to pursue goals that they
themselves find meaningful and in which students are invited to
develop their skills by selecting their own activities, by taking
initiative, by engaging in challenging and collaborative learning
experiences, and by making their own decisions (Fredricks et al.,
2004; Boekaerts and Corno, 2005). Fredricks et al. (2004) mention
in their review also the importance of a combination of academic
and social support from the teacher and of offering structure (i.e.,
being clear about expectations), which is in line with findings
from research studying the influence of caregivers (parents,
teachers, mentors) on children’s ability to self-regulate. In this
research, evidence is found for the importance of warm and
responsive caregivers, the utilization of positive behavior
management strategies, and the provision of a positive climate for
growth and development in which caregivers provide support,
coaching and modeling. Otherwise stated, these findings indicate
the importance of caregivers’ co-regulation (Murray et al.,, 2015,
2016; Housman et al., 2018) and their creation of structured
environments in which students/children have opportunities to
practice with guidance (Murray et al., 2016). It is less clear,
however, which characteristics of the learning environment
(actively) constrain or undermine students’ development and
engagement in self-regulated learning, and what explanatory
mechanisms are involved. Knowledge of this may be important in
explaining the often found decline in students’ self-regulation
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during secondary education. In addition, it is unclear how quickly
this
secondary education.

decline in self-regulation occurs after entering

Furthermore, in addition to the relevance of “objective”
characteristics of the learning environment, several theorists and
researchers point to the importance of considering students’
perceptions of their learning environment and their teachers’
behavior (e.g., Reeve and Deci, 1996; Boekaerts and Niemivirta,
2000; Pintrich, 2000; Ryan and Patrick, 2001; Schuitema et al.,
2012; Ryan and Deci, 2020). Reference is made, among others, to
the perception of classroom norms (e.g., allowance of autonomy
or control, autonomy support), perceived teacher support and
structure, and classroom climate (including teacher warmth), and
a plea is made for more research on how different features of the

context can shape, facilitate, and constrain self-regulated learning.

Self-determination theory and
self-regulated learning

A theory that fits well with the concept of self-regulation and
self-regulated learning as a form of optimal functioning and that
addresses characteristics of the learning environment that can
be useful pointers for discerning supportive vs. undermining/
thwarting features of a learning environment in relation to
students’ (development of) self-regulated learning, is the self-
determination theory. In addition, this theory recognizes the
importance of how students perceive their learning environment.

According to the self-determination theory (Ryan and Deci,
2000, 2020; Deci and Ryan, 2002), and in particular the sub-theory
Basic Psychological Needs Theory—BPNT (Deci et al., 1996;
Vansteenkiste et al., 2020; Opdenakker, 2021), students are more
likely to engage in self-regulated learning if their learning
environment satisfies their fundamental basic psychological
needs, namely their need to feel autonomous, competent and
related. When students feel autonomous, they act in congruence
with their true selves. In addition, they express their genuine
preferences in order to experience a general sense of choice,
volition, willingness, and ownership. They experience a sense of
integrity “as when their actions, thoughts, and feelings are self-
endorsed and authentic® (Vansteenkiste et al., 2020, p. 3).
Frustration of this need goes along with experiencing pressure,
external control, conflict, or feeling pushed in a non-wanted
direction (Ryan and Deci, 2020; Vansteenkiste et al., 2020). Feeling
competent entails experiencing oneself as effective in interactions
with the (social) environment, having opportunities to express
and extend abilities, and feeling a sense of mastery (Deci and
Ryan, 2002). When this need is frustrated, students feel personal
ineffective and experience failure or helplessness (Vansteenkiste
and Ryan, 2013; Vansteenkiste et al., 2020). Feeling related means
feeling emotionally connected to others (Skinner and Pitzer,
2012), feeling loved and cared for, experiencing warmth, and
feeling a sense of belonging (Baumeister and Leary, 1995). When
this need is frustrated, students feel “a sense of social alienation,
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loneliness, and exclusion” (Vansteenkiste et al., 2020, p. 3).
According to the self-determination theory, the social
environment can support or thwart the mentioned needs leading
to, respectively, growth, engagement, flourishing, and optimal
functioning in case of supporting the needs (Deci and Ryan, 2002;
Vansteenkiste et al., 2020) and malfunctioning when the
mentioned needs are thwarted (Ryan and Deci, 2000).

Learning environments (and teachers) that are supportive to
the three basic psychological needs are autonomy-supportive,
deliver structure, and offer opportunities for feeling related and
connected, for example, by means of an involved teacher
(Opdenakker, 2021). Being an autonomy-supportive teacher
entails that teachers take their students’ perspectives into account,
acknowledge their feelings and perceptions, provide students with
meaningful choices and allow them to make their own decisions
about their learning (Deci et al., 1996; Williams and Deci, 1996).
In addition, autonomy-supportive teachers help students to
understand the relevance of learning tasks (Assor et al., 2002), give
them explanatory rationales for engaging in requested endeavors,
and allow them to act upon their personal values and interests in
such a way that their learning is accompanied with a sense of
volition and psychological freedom (Reeve, 2009; Opdenakker,
2021). This will stimulate students to engage in self-regulated
learning (Deci and Ryan, 2000; Vansteenkiste et al., 2005).
However, a learning environment in which high pressure and
control is present and teachers make use of controlling language,
students’ self-regulated learning will be thwarted (Deci and Ryan,
2000; Reeve, 2009).

Structure in the learning environment refers to offering
informational and instructional support and supervision,
guidance and help that meets students’ wishes and tries to
overcome their problems. It further entails communication of
clear expectations and presentation of clear goals, consistent
guidelines, and rules so that students know what it takes to do well
in class, and it also includes offering constructive feedback to
students (Deci et al., 1996; Reeve, 2006; Vansteenkiste et al., 2012;
Opdenalder, 2021). Structure primarily supports the need for
competence and helps students to feel able to effectively deal with
the learning task (Skinner and Belmont, 1993). A supportive, well-
structured learning environment offers students optimal
challenges and gives them opportunities for growth and for
achieving success (Deci et al., 1996; Opdenalkker, 2021). However,
a learning environment characterized by confusion, vagueness
and uncertainty, inconsistent teacher behavior, lack of help and
competence-thwarting feedback, will thwart students self-
regulated learning (Deci and Ryan, 2000).

Lastly, according to the self-determination theory, it is
important that teachers create a caring, respectful, and supporting
environment that meets students’ need for relatedness (Ryan and
Deci, 2020; Opdenakker, 2021). The involvement of teachers and,
in particular, their availability, genuine interest in their students,
and their warm and caring presence is important in this respect
(Deci et al., 1996; Deci and Ryan, 2000; Ryan and Deci, 2020;
Opdenalkker, 2021). In contrast, when teachers reject and neglect
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their students, their behavior is supposed to be a treat to the
fulfillment of students’ basic psychological needs and can be seen
as thwarting students’ basic psychological needs and, therefore,
also their engagement in self-regulated learning (Deci and
Ryan, 2000).

There is considerable evidence for the relevance and
importance of the self-determination theory in education, linking
effects of learning contexts (including teacher behavior) to
students’ basic needs satisfaction and a variety of student/
individual outcomes (for reviews, e.g., Ryan and Deci, 2000, 2020;
Deci and Ryan, 2002; Vansteenkiste et al., 2020; Opdenakker,
2021; Conesa et al, 2022"). However, psychological need
thwarting, that arises in response to perceiving that psychological
needs are actively undermined, is understudied (Costa et al., 2015;
Opdenakker, 2021). The few studies addressing this topic, found
evidence for its relevance in relation to maladaptive functioning
(see Bartholomew et al., 2018; Patall et al., 2018; Vandenkerckhove
etal., 2019; Opdenakker, 2021; Conesa et al., 2022). Furthermore,
there is some evidence that need-supportive teacher behavior is
more important than need-thwarting teacher behavior for
adaptive student behavior and optimal functioning (Skinner et al.,
2008; Jang et al., 2016; Patall et al., 2018; Opdenakker, 2021) and
that need-thwarting teacher behavior is more important for forms
of maladaptive behavior and sub-optimal functioning (Jang et al.,
2016; Patall et al., 2018; Opdenakker, 2021), although, depending
on the student outcome, also unique and independent effects of
both kinds of behaviors can be visible (Patall et al, 2018;
Opdenakker, 2021).

Links between supportive and thwarting
teacher behavior and students’
self-regulated learning

Studies investigating effects of all mentioned supportive
and thwarting teacher behavior dimensions on students’
(development of) self-regulated learning are scarce. Moreover,
most of the studies exploring the link between teacher
behavior and students’ self-regulated learning only address a
selection of supportive teacher behavior, and studies exploring
thwarting teacher behavior in combination with supportive
teacher behavior are almost non-existent. A few exceptions are
the study of Vansteenkiste et al. (2012), although this study
strictly spoken rather focused on environments with high and
low supportive teacher behavior, and the study of Opdenakker
(2021). Vansteenkiste et al. (2012), explored effects of four

1 The review of Conesa et al. (2022), however, revealed that evidence
of its influence (in terms of evidence for the importance of basic
psychological need satisfaction) in primary education classrooms is still
limited due to the lack of studies (that contain rigorous methodology). It
must be said, however, that Conesa et al. (2022) excluded studies

conducted in a physical education context from their review.
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perceived teaching configurations on self-regulated learning
of secondary school students, namely configurations
characterized by (1) (moderately high) autonomy support, (2)
clear expectations (part of structure), (3) vague expectations
and low autonomy support, and (4) high autonomy support
and clear expectations. Their cross-sectional study revealed
that the teacher configuration groups differed with regard to
their students’ self-regulated learning: students in the teaching
configuration characterized by (perceived) high autonomy
support and clear expectations reported significant more self-
regulated learning than students in the configuration with
only autonomy support ore only clear expectations, and
students in these groups had significant more self-regulated
learning than students in het remaining group. Opdenakker
(2021) investigated effects of perceived teachers supportive
and thwarting behavior on secondary school students’
procrastination behavior (which is nowadays often considered
as a self-regulation failure; see Steel, 2007). She found evidence
for negative associations of the three mentioned teacher
behavior support dimensions (autonomy support, structure,
involvement) and evidence for positive associations of the
mentioned teacher behavior thwart dimensions, indicating
that teachers’ need-supportive behavior is associated with low
procrastination behavior, while teachers’ need-thwarting
behavior is associated with higher levels of procrastination
behavior.

Furthermore, studies focusing on the association between
dimensions of supportive teacher behavior and students
(development of) self-regulated learning have demonstrated a
positive relation between these dimensions and students’ self-
regulated behavior. For example, Sierens et al. (2009) studied the
relation between perceived teachers” autonomy support, structure
and self-regulated learning of secondary education students and
found that structure was associated with more self-regulated
learning under conditions of moderate and high autonomy
support only. Also, Mouratidis et al. (2013) found evidence for the
importance of structure in relation to self-regulated learning and
their study revealed that this effect was partially mediated by
competence need satisfaction. Schuitema et al. (2012) addressed
the relationship between autonomy support, relevance (an aspect
of autonomy support) and grade-7 students’ development of self-
regulated learning and found positive effects of autonomy support
(relevance) on aspects of self-regulated learning (metacognitive
strategy use, delay of gratification). Schuitema et al. (2016)
investigated in their longitudinal study the direction of the effects
between students’ perceptions of teachers’ autonomy support and
involvement on students’ self-regulated learning (metacognitive
strategy use, delay of gratification) during their first 2years in
secondary education. They found that (only) perceived teachers’
involvement predicted (both aspects of) self-regulated learning.
In addition, their study revealed small reciprocal effects in both
directions between delay of gratification and perceived autonomy
support and they found that metacognitive strategy use predicted
perceived autonomy support. Yin et al. (2009) explored the
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association between teacher support (including aspects of teacher
involvement) and aspects of students’ self-regulated learning.
Their study also revealed links between teacher support and
students’ self-regulated learning.

Aim of the present study

In sum, it can be concluded that that teachers’ supportive
behavior, as defined by self-determination theory, is positively
related to students’ self-regulation related to learning (self-
regulated learning). Furthermore, there is some indication that
teacher behavior that is thwarting students’ basic psychological
needs is harmful for self-regulation (self-regulated learning).
However, as a result of the largely lack of studies that consider
both supportive and undermining teacher behaviors in relation
to students’ self-regulated learning, it is unclear how effects of
supportive vs. undermining teacher behaviors relate to each
other. Therefore, it is still unclear on which teacher behaviors
interventions should focus (stimulating supportive behavior
only and/or focusing on diminishing undermining behavior) to
foster students’ development and engagement in self-regulated
learning and to avoid a decline in students’ development and
engagement in self-regulated learning. In addition, since most
previous studies are cross-sectional, it is difficult to build
knowledge on the causal directions of the relations between
perceived teacher support, thwart and self-regulated learning.
Furthermore, it is unclear how quickly the decline in self-
regulation related to learning occurs in the first year of
secondary education and if that decline is associated with
students’ experiences and perceptions of their teachers’
supportive or thwarting behavior. The present study aims to
contribute to reducing this knowledge gap and extends existing
research by examining and comparing effects of a selection of
perceived teacher supportive and undermining behavior (based
on self-determination theory) on early adolescents’ self-
regulation (self-regulated learning) within a longitudinal design
in which students developments are followed from start of
secondary education during their first months in their first year
of secondary education.

Materials and methods
Participants

In the study, which is part of a larger research project on
students’ motivational and self-regulated development during
the first year of secondary education,” 566 grade-7 students

(55% boys, 45% girls) participated. They belonged to 20
mathematics/English secondary education classes of three

2 The study of Opdenakker (2021) is also part of this research project.
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public schools in the Netherlands which were located in a
provincial city area in the northern part of the country. The
schools were representative of typical public schools for middle
socioeconomic status and voluntary participated in the
research. Class sizes ranged from 21 to 31 students (M =28,
Mdn =29, SD=2.9), and half of the classes were English classes.
The choice for Math and English classes is based on the
importance and diversity of these subjects in grade 7 and
because it was expected that choosing for these classes would
result in heterogeneous teacher behavior. Classes of all school
tracks of the regular Dutch education system were represented
for both subjects: so-called transition classes (that combined
several track levels in one class, 40%) were included as well as
single-track classes (prevocational, general, and pre-university).
Almost all students were native Duch (<1% was nonnative
Dutch). The students’ mean age was 12.19 years (SD =0.55) at
the start of the school year.

Procedure

Paper-and-pencil questionnaires were used to tap students’
self-regulation related to learning (self-regulated learning) at the
start of the school year and after about 2 months. Students’
perceptions of their teachers’ need-supportive and need-thwarting
behavior during the first months of the school year were collected
with an additional paper-and-pencil questionnaire. The
questionnaires were distributed during class time and permission
to distribute them was received from the school authority as well
as by means of written informed consent from the students’ math/
English teachers and their parents/representatives. Students
received an explanation of the purpose of the research before
completing the questionnaires. They were assured of their
confidentiality and anonymity, and in order to assure this, the
administration of the questionnaires at the different time points
was carried out by research assistants.

Measures

Self-regulated learning

Self-regulated learning was assessed by means of an
important aspect of self-regulated learning, namely the use of
metacognitive strategies. A shorted Dutch validated version
(with 6 items) of the use of metacognitive strategies scale of the
MSLQ of Pintrich and De Groot (1990), the most used
established instrument to measure self-regulated learning (Roth
et al., 2016), was used. The scale measures the use of activities
such as planning and comprehension monitoring. An example
of an items is: “When I'm reading, I stop once in a while and go
over what I have read.” Previous research has confirmed the
reliability and validity of this instrument and indicates that it
measures the same construct over time (Van der Veen and
Peetsma, 2009; Schuitema et al., 2016). Cronbach’s a values are
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0.63° (start math/English) and 0.75/0.76 (second measurement,
respectively math and English).

Need-supportive and need-thwarting teacher
behavior

Students’ perceptions of their teachers’ need-supportive and
need-thwarting behavior are assessed with The Questionnaire-on-
Teacher-Support-and-Thwart (Opdenakker, 2021). The scales are
based on ideas of the self-determination theory in which a
distinction is made between dimensions that support vs. thwart
three basic psychological needs. Supporting autonomy, delivering
structure, and being involved with the students as a teacher are
assumed to be important for the fulfillment of students’ basic
psychological needs and are measured as individual scales.
Exhibiting controlling (instructional) behavior, having chaos,
uncertainty, and inconsistency in the classroom, and rejecting and
neglecting students, are supposed to be a treat to the fulfillment of
students’ basic psychological needs and are measured as individual
scales as well. The questionnaire is based on the ‘“Teacher as a
Social Context’ (TASC; Belmont et al., 1992) and comprises 51
items referring support (autonomy support, structure, and teacher
involvement), omission of support, and supposed opposites like
controlling  instructional  behavior,  chaos/uncertainty/
inconsistency in the classroom, and teacher neglect/rejection. The
items are clustered into six scales: three supporting and three
thwarting scales. For convenience, we will refer to the dimensions/
scales as autonomy support vs. teacher thwart—control, structure
vs. teacher thwart—chaos/inconsistency, and teacher involvement
vs. teacher thwart—neglect/rejection. The number of items of the
six individual teacher behavior scales ranges from 5 to 12. Items
were presented on a five-point Likert scale ranging from
1="strongly disagree” to 5="“strongly agree” Examples of the
items are: “My teacher gives me a lot of choices about how I do my
schoolwork” (autonomy support), “This teacher tries to control
everything I do” (teacher thwart—control), “This teacher shows
how to solve problems for myself” (structure), “My teacher keeps
changing how he/she acts toward me” (teacher thwart—chaos/
inconsistency), “This teacher really cares about me” (teacher
involvement), and “My teacher does not seem to enjoy having me
in his/her class” (teacher thwart—neglect/rejection). The
psychometric properties of the individual scales are sufficient to
good (Cronbach’s a values vary between 0.61 and 0.82).

3 According to Sijtsma (2009), Cronbach’s alpha should be considered
as one of the smallest lower bound estimates of reliability. In addition, its
values are quite sensitive to the number of items in the scale (Nunnally,
1978). With short scales (e.g., scales with fewer than 10 items), itis common
to find quite low Cronbach values (e.g., 0.5; Pallant, 2011). In this case,
Briggs and Cheek (1986) suggest reporting also the mean inter-item
correlation for the items and recommend an optimal range for the mean
inter-item correlation between 0.2 and 0.4. In the case of the self-regulated
learning measures at the start of secondary education, the mean inter-item

correlation was 0.22, which is within the mentioned optimal range.
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Method of analysis

In addition to descriptive statistics related to all variables and
a correlation analysis related to corresponding teacher need-
supportive and need-thwarting behavior, multilevel analyses
(MLwiN; Rasbash et al., 2012) were performed to study the effects
of the need-supportive and need-thwarting dimensions of teacher
behavior on students’ self-regulated learning. Two levels were
distinguished in the multilevel models, namely the class level
(classes) and the student level (students within classes). In
addition, self-regulated learning measured at the start of the
school year was controlled for. A series of hierarchical models with
and without a combination of (corresponding) need-supportive
and need-thwarting teacher behaviors were inspected in order to
explore evidence for unique and joint effects of these teacher
behavior dimensions, or otherwise stated, to explore total effects
and evidence for additional effects of teacher behavior dimensions.
A selection of these models, of which the results provide a
comprehensive overview of the findings, will be presented in a
table. In accordance with usual practice, results in the tables are
presented with significance levels referring to two-sided testing.
However, based on the literature/theoretical framework (and
expectations derived from it), one-sided testing is allowed with
regard to the effects of teaching behavior.

Results
Descriptive statistics

In Table 1, the descriptive statistics of all variables (means and
standard deviations) are provided. The comparison of students’
self-regulated learning (use of metacognitive strategies) at start of
the school with their self-regulated learning after about 2 months
indicates that students’ self-regulated learning seems, in general,
to decrease a little during that period (if this decreasing trend
continues in a linear manner during the school year, then the

TABLE 1 Means (M) and standard deviations (SD) for students’ self-
regulated learning and teacher support and teacher thwart
dimensions.

M SD
Student self-regulation
Self-Regulation (start) 3.23 0.59
Self-Regulation (end) 3.19 0.70
Support and thwart dimensions
Autonomy support 3.20 0.70
Teacher thwart—Control 2.04 0.62
Structure 3.48 0.67
Teacher thwart—Chaos/inconsistency 1.95 0.58
Teacher involvement 3.02 0.64
Teacher thwart—Neglect/rejection 1.70 0.66
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decrease of self-regulated learning from start to the end of the
school year is comparable to a small-to-medium effect size;
Cohen, 1988; Lakens, 2013). In addition, inspection of the
standard deviations of the indicator of self-regulated learning on
the two occasions reveals there are clear indications of differences
between students with regard to the degree they learn self-
regulated, and in particular, the degree they make use of
metacognitive strategies on the two measured occasions. In
addition, these differences between students seem to increase
during the school year.

With regard to students’ perception of their teachers’ need-
supportive and need-thwarting behavior, grade-7 students score
their teachers’ behavior, on average, as more need-supportive
than need-thwarting. Furthermore, they score “giving structure,”
on average, as highest of their teachers’ supportive behaviors and
score the supportive teacher behavior “being involved as a
teacher” as lowest, although the score on the last-mentioned
dimension is still at the middle of the rating scale. Of the need-
thwarting behaviors, students score their teachers highest on
“exhibiting controlling behavior” and on “having chaos,
uncertainty and behaving inconsistent toward them.” However,
these scores are, on average, one point lower than the middle of
the rating scale. In addition, the table reveals that students
perceive differences in their classes with regard to their teachers’
behaviors.

As mentioned, also a correlational analysis related to
corresponding need-supportive and need-thwarting teacher
behavior dimensions was conducted. This analysis revealed that
the correlations between the support and thwart dimensions
ranged from —0.39 (teacher involvement and teacher thwart—
neglect/rejection) to —0.55 (structure and teacher thwart—chaos/
inconsistency), with the correlation between autonomy support
and teacher thwart—controlling behavior being —0.51. These
correlations between corresponding dimensions indicate a rather
modest covariance, and implicate that, although there is ground
for common variance, there are also clear indications that these
dimensions measure unique parts of teacher behavior.

Main analysis

Multilevel analyses with the teacher dimensions separately
included in the multilevel model revealed that both (perceived)
need-supportive and need-thwarting teacher behaviors could
explain differences (and changes) in students’ self-regulation.
The results indicated that the development of students’ self-
regulation was positively related to autonomy support,
delivering structure, and having a teacher who is involved with
students. In addition, when teachers thwarted their students’
basic psychological needs, this negatively affected early
adolescents’ self-regulation. Furthermore, the degree to which
the teacher delivered structure seemed to be the most
important supportive dimension, followed by the degree of the
involvement of the teacher toward their students. The degree
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of autonomy support was important as well, but to a lesser
extent. With regard to the need-thwarting dimensions,
controlling teacher behavior as well as the creation of a chaotic
learning environment with uncertainty and inconsistent
teacher behavior seemed to be the most harmful teacher
behaviors, with, to a clear lesser extent, also teacher behavior
characterized by neglecting and rejecting students. With
regard to the total effects of the teacher behavior dimensions
on students’ self-regulated learning, need-supportive teacher
behavior dimensions explained between 9% and 15% of the
variance in students’ self-regulation and need-thwarting
teacher dimensions between 3% and 7%.

A further inspection of the results comparing effects of
supportive vs. thwarting teacher behavior revealed that
teachers’ supportive behaviors was stronger related to students’
self-regulated learning development compared to teachers’
thwarting behavior. Moreover, additional analyses in which
corresponding supportive and thwarting teacher behavior
dimensions are included together in the same multilevel
model (see Table 2), revealed that all teacher supportive
dimensions remained to have significant positive effects on
students” self-regulated learning, but that of the thwarting
dimensions only the effect of controlling (instructional)
teacher behavior remained significant in addition to the
corresponding teacher supportive dimension of autonomy
support. These results indicate the supremacy of all supportive
teacher behavior dimensions in relation to students’
(development) of self-regulated learning compared to
thwarting teacher dimensions and, in addition, deliver
evidence for the harmful effects of controlling instructional
teacher behavior on the development of early adolescent
students” self-regulation related to learning after students’
transition from primary to secondary education and during
the first months of their first year in secondary education.

10.3389/fpsyg.2022.1021904

Conclusions and discussion

The present study aimed to contribute to the knowledge base
on the effects of (perceived) need-supportive and need-thwarting
teacher behavior on early adolescents’ self-regulation, and in
particular, on students’ self-regulated learning during their first
months in secondary education By addressing need-supportive
teacher behavior as well as need-thwarting teacher behavior
within the same study, the study was quite unique, since almost no
previous study addressed all supportive and thwarting teacher
behaviors based on self-determination theory within the same
study (in relation to the self-regulation of students). Also, the
application of a longitudinal design while investigating effects of
teacher behavior in accordance with the self-determination theory
is rather scarce in ecological valid environments, and, as such, the
present study extends existing research as well.

Main conclusions

In this study, evidence was found for positive effects of need-
supportive teacher behavior and for negative effects of need-
thwarting teacher behavior on early adolescents’ development in
self-regulated learning during their first months in secondary
education. However, the effects of need-supportive teacher
behavior were stronger than the effects of need-thwarting
behavior. These findings are in line with the self-determination
theory, and in particular the sub-theory basic psychological needs
theory (Vansteenkiste and Ryan, 2013), and with the (scarce)
research literature on effects of need-supportive and need-
thwarting teacher behavior on optimal functioning and adaptive
student behavior (Skinner et al., 2008; Jang et al., 2016; Patall et al.,
2018; Ryan and Deci, 2020; Vansteenkiste et al., 2020; Opdenakker,
2021). In addition, the findings regarding the importance of

TABLE 2 Results of multilevel models explaining students’ self-regulated learning by teacher support and thwart dimensions and self-regulated

learning at the start of the school year.

Involvement—Neglect/rejection

Structure—Chaos/inconsistency

Autonomy—Control

(N=539) (N=541) (N=530)
Coefficient SE Coefficient SE Coefficient SE
Fixed effect
Intercept 3.209%* 0.041 3.208** 0.042 3.199%* 0.039
Teacher support 0.284%#%* 0.048 0.341** 0.048 0.150%* 0.046
Teacher thwart 0.023 0.046 0.036 0.055 —-0.096° 0.052
Self-regulated 0.357%#%* 0.046 0.336%* 0.046 0.373%%* 0.048
learning (start)
Random effect
Level 2 variance 0.020 0.011 0.022 0.011 0.016 0.010
Level 1 variance 0.378 0.023 0.360 0.022 0.387 0.024
Deviance 1022.535 1002.476 1019.672
°p<0.10, *p<0.05, **p<0.01 (two-sided testing).
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supportive teacher behavior on students’ self-regulated learning
are in agreement with findings regarding the influence of social
environments and caregivers (e.g., parents, teachers) on children’s
(development of) self-regulation (Murray et al., 2015).

Furthermore, the results showed that need-thwarting teacher
behavior can have unique and independent effects (in addition to
joint effects with need-supporting behavior) on the development
of students’ self-regulated learning (which can be considered as a
form of optimal functioning). More in particular, it was found that
controlling teacher behavior had a unique (negative) effect on
students’ (development of) self-regulated learning in addition to
the (positive) effect of teachers’ autonomy-supportive behavior.
Finding evidence for unique effects of need-thwarting teacher
behavior on optimal functioning and adaptive student behavior in
addition to clear effects of need-supportive teacher behavior, is in
agreement with the scare literature on this topic (Patall et al., 2018;
Opdenalkker, 2021) and self-determination theory (Vansteenkiste
and Ryan, 2013). In addition, it provides additional evidence for
the importance of paying attention not only to supportive teacher
behavior, but also to undermining or thwarting teacher behavior,
which is also advocated by Costa et al. (2015) and Vansteenkiste
et al. (2020), since it does yield, in some cases, additional
functional costs (Vansteenkiste et al., 2020).

With regard to effects of supportive teacher behavior
dimensions on students’ (development of) self-regulated learning,
all
involvement) had clear significant positive effects. However, there

dimensions (structure, autonomy support, teacher
were also differences in the size of the effects, with structure
having the largest effect, followed by teacher involvement, and
autonomy support having the least strong effect. In the literature
on effects of supportive teacher behavior (defined in line with the
self-determination theory) on self-regulated learning, also positive
effects are found for structure (Sierens et al., 2009; Vansteenkiste
et al, 2012; Mouratidis et al., 2013), teacher involvement
(Schuitema et al., 2016), autonomy support (Schuitema et al.,
2012; Vansteenkiste et al., 2012), and teacher support (Yin et al.,
2009). However, not many studies addressed effects of all three
mentioned need-supportive teacher behavior dimensions together
in the same research on students’ self-regulated learning, which
makes it difficult to compare the results of the present study
regarding the importance level of the dimensions with findings in
the literature. A few studies addressed autonomy support as well
as structure in relation to self-regulated learning and found
evidence for the importance to combine structure with autonomy
support (Sierens et al., 2009; Vansteenkiste et al., 2012). In fact,
Sierens et al. (2009) found only a significant (unique) effect of
structure and not of autonomy support, which seems to be in line
with the finding in the present study that the effect of structure is
larger than that of autonomy support. Also, Schuitema et al.
(2016), who also investigated effects of both dimensions but
included only one teacher behavior dimension in their cross-
lagged models at the same time, found no significant effect of
autonomy support on self-regulated learning (use of metacognitive
strategies) when the results of their final cross-lagged model are
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considered. Interesting was that Sierens et al. (2009) also modeled
an interaction between structure and autonomy support and
discovered that structure was associated with more self-regulated
learning (only) when it was accompanied with moderate and high
autonomy support. The importance of structure in developing
students’ self-regulated learning is also in line with intervention
research aimed at fostering self-regulated learning of students. In
this research, structured environments in which students receive
strategy instruction, support, and opportunities to practice with
the use of strategies seem to be fruitful and are highly advocated
(Torrano and Gonzalez-Torres, 2004; Dignath et al., 2008; Dignath
and Biittner, 2008; Jansen et al., 2019; Theobald, 2021). In addition,
the idea of scaffolding, which is one of the most utilized
instructional strategies in these interventions (Torrano and
Gonzalez-Torres, 2004) and entails delivering support to students
while they are learning (self-regulation strategies) and eliminating
this support step-by-step over time as students become more
competent, is quite in congruence with the findings of the present
study and previous studies (investigating effects of environment
dimensions in line with self-determination theory). It also
underscores importance of delivering structure while helping
students to become autonomous learners, and, thus, support
students’ autonomy. Furthermore, the finding that structure and
autonomy support are both important and, that for an optimal
learning environment, structure should be accompanied with
medium to high levels of autonomy support (Sierens et al., 2009)
could deliver an explanation (in addition to individual
developmental characteristics of students) for the often-found
decrease (or at most stability) in students’ self-regulated learning
during secondary education. In the present study, students
perceived their teachers’ behavior with regard to delivering
structure and offering autonomy support as being at most as
medium, indicating that, on average, they did not really experience
very optimal teacher behaviors and a learning environment
optimal for the development of (and engagement in) self-regulated
learning. Furthermore, the idea of the importance of both
structure and autonomy support is also in line with the recently
formulated theory of de la Fuente-Arias (2017) of self- vs.
externally-regulated learning™ and is congruent with recent
empirical and theoretical work on motivating and demotivating
teaching styles using a circumplex approach (Aelterman et al.,
2019; Vermote et al., 2020; Mo¢ et al., 2022).

A remarkable finding was the importance of teacher
involvement in the present study. Teacher involvement seemed to
be the second most important teacher behavior in relation to
students’ development of self-regulated learning. This means that
students must feel cared for by their teachers, must feel that their
teachers are interested in them, must experience sincere concern
and responsiveness from their teacher to them in order to develop
and engage in self-regulated learning. Also, Schuitema et al. (2016)
found evidence for the importance of teacher involvement on
students’ self-regulated learning (use of metacognitive strategies,
delay of gratification) in their longitudinal study and this finding
is in line with research studying the influence of caregivers
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(parents, teachers, mentors) on children’s ability to self-regulate
and to engage in academic learning pointing to the importance of
warm and responsive caregivers (Stroet et al., 2013; Murray et al.,
2015, 2016; Housman et al., 2018; Opdenakker, 2020, 2021).
According to the self-determination theory, teachers’ involvement
with their students plays an important role in students’
internalization process by which they ‘attempt to transform
socially sanctioned mores or requests into personally endorsed
values and self-regulations’ (Deci and Ryan, 2000, p. 235-236).
Involved teachers are supportive for students’ need to feel related
and competent (and autonomous) and thereby facilitate the
internalization of values and regulations (Deci and Ryan, 2000).
By satisfying students’ need for belongingness or relatedness,
involved teachers nurture the motivational basis for
internalization, ensuring a more effective transmission of values
and regulations and a more cohesive social (class) organization
(Deci and Ryan, 2000). In addition to the self-determination
theory, also theories (e.g., attachment theory, teaching through
interactions framework, model of interpersonal teacher behavior)
and classroom studies addressing the influence of social (learning)
environments on student learning and student (motivational)
outcomes stress and, in case of research studies, have repeatedly
demonstrated the importance of having warm teacher-students
relationships (Opdenakker et al., 2012; Stroet et al., 2013, 2015;
Sparks et al.,, 2016) and creating a warm and safe climate in classes
for students’ learning (for a discussion of theories and research,
see Opdenakker, 2020, 2022; Opdenakker and Van Damme,
2006a,b, 2007). Teachers who are involved with their students are
able to create such environments (Opdenakker and Van Damme,
2006b; Fraser, 2012; Opdenakker, 2020, 2022).

In sum, the present study was among the first to investigate
the effects of three dimensions of need-supportive teacher
behavior and three dimensions of need-thwarting teacher
behavior in line with SDT-BPNT within the same study and to
explore the effects of these teacher behavior dimensions while
adopting a longitudinal design. The findings revealed that this
approach is a fruitful way to gain insights into students
development of and engagement in self-regulated learning and
highlighted the importance of delivering structure, being involved
as a teacher and providing autonomy support to students to
stimulate their engagement in and development of self-regulated
learning. However, the findings also demonstrated harmful effects
of teachers’ controlling behavior in addition to the positive effects
of teachers’ autonomy supportive behavior (even within the first
months of students’ first year in secondary education).

Limitations and suggestions for further
directions

Although the present study expanded existing research and
revealed important results of teacher behavior effects on early
adolescents’ self-regulated learning in line with self-determination
theory, the study has also a number of limitations.
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The first limitation is that students’ self-regulation was
solely studied in relation to the domain of learning and, within
that domain, limited to the use of meta-cognitive strategies. It
is possible that when other aspects of self-regulated learning
or self-regulation are studied (such as delay of gratification,
emotion regulation or effort regulation), different findings
with regard to the relative importance of the explored need-
supportive and need-thwarting teacher behaviors are found.
However, based on the study of Schuitema et al. (2016), in
which two aspects of self-regulated learning (use of
metacognitive strategies and delay of gratification) are
addressed, the differences in results seem to be rather minor.
It is possible, however, that when self-regulation in different
domains are compared, the differences in findings are larger.
Research of Murray et al. (2022) is interesting in this respect.
The findings of their meta-analysis suggest not only that
emotion regulation may be a critically important self-
regulation mechanism during early adolescence, but also that
intervention approaches focusing predominantly on emotion
regulation seem to significantly improve behavioral as well as
emotional outcomes. More research is needed to explore
whether the hierarchy of effects found in the present study are
also valid when emotion regulation is the subject of research.
Moreover, it will be interesting to pay in particular attention
to aspects of co-regulation between teachers and students,
which is rather understudied in relation to students’ emotion
regulation (Murray et al., 2016).

Secondly, the reliance on student perceptions of teacher
behavior and on self-reports of self-regulated learning could
be seen as another limitation. Although student perceptions of
their teachers’ behavior are seen as very valuable and convenient
in learning environment research (Opdenakker, 2021, 2022)
and within the perspective of the self-determination theory
(Ryan and Deci, 2020), and have high validity (Kulik, 2001),
using student ratings for teacher behavior as well as for students’
self-regulated learning might have inflated the observed
associations between them because of shared method variance.
In addition, it might be that students’ ability to regulate their
own learning at the start of the school year has an effect on the
way they perceive their teachers’ behavior during the school
year. The addition of observational data and interviews with
students about how they perceive their teachers’ behavior could
be of added value to gain more complementary and deeper
insights in future research.

A third limitation of the present study is that, although a
longitudinal approach was used, it was not possible to study
reciprocal effects between teacher behavior and students’ self-
regulated learning because students’ self-regulated learning
was measured only twice and teacher behavior only once.
Since there are some indications in the literature that students’
behavior (and the way in which their behavioral is regulated,
i.e., autonomous or controlled motivated) can influence
(need-supportive) teacher behavior (and vice versa; see studies
of Skinner and Belmont, 1993, Jang et al., 2016, Schuitema
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etal., 2016, Matos et al., 2018, and Garn et al., 2019), and more
in particular, that aspects of students’ self-regulated learning
such as delay of gratification predicts perceived autonomy
support (and vice versa; Schuitema et al., 2016), it is of
importance to pay attention to reciprocal effects of teacher
behavior and students’ self-regulated learning in future
longitudinal studies. This will imply that longitudinal studies
should be designed with enough/more measurement points
and appropriate time intervals between them. Based on their
study, Schuitema et al. (2016) suggest that these intervals
should be smaller than half a school year to get more insight
into how dynamic variables such as teacher behavior and
students’ self-regulated learning influence each other over
time, which is in agreement with the recommendation of
Collins and Graham (2002) to use shorter time intervals in
longitudinal studies investigating influences between dynamic
variables. In addition, it is relevant to focus not only on
teachers’ need-supportive behavior in these studies, but also
to need-thwarting teacher behaviors, since there are
indications in recent research that student behavior can not
only effect teachers’ need-supportive behavior, but also their
undermining behavior (see Jang et al., 2016).

Despite the mentioned limitations, the findings of the
present study contribute to our knowledge and growing
understanding of the influences of learning environments and,
more in particular, of facilitating and undermining factors in
these environments (teacher behavior) in relation to
(adolescent) students’ development and engagement in self-
regulated learning. The findings contribute to highlighting the
importance of both teachers’ need-supportive and need-
thwarting behaviors in daily classrooms and indicate that, in
particular, need-supportive teacher behavior (structure, teacher
involvement, and autonomy support) should be fostered and
controlling teacher behavior should be avoided when the
development of students’ self-regulated learning and students’
engagement in this kind of behavior is focused on. Furthermore,
the results point to the relevance of paying attention to the
delivery of structure when adolescent students’ development
and engagement in self-regulated learning is considered. This
seems, at first side, somewhat counterintuitive since students’
self-regulation and autonomy is highly important in self-
regulated learning. However, it is important to consider that the
study was conducted with students in their first year of
secondary education and started when these students had made
the transition from primary school to secondary school. In
addition, the findings are in line with instructional approaches
such as scaffolding, that has proven to be effective in supporting
students to become self-regulated learners, and are also in
agreement with ideas of co-regulation and findings from
research based on self-determination theory that emphasize the
relevance of combining autonomy-support and delivering
structure to students. The study also shows the relevance of
being involved with students as a teacher. For students’
development and optimal functioning, but also for the
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internalization of values and regulations, it is known from
theory, research, and practice that it is important that students
feel cared for by their teachers, that they feel that their teachers
are interested in them, have sincere concern and are responsive
to them. Although further research is necessary, since this
teacher need-supportive dimension is rather understudied in
comparison to the other need-supportive dimensions within
research based on self-determination theory, and also in
relation to self-regulated learning, the present study indicates
that the quality of the relation teachers have with their students
matters not only for students’ social and emotional development
and well-being (as is clearly demonstrated in much research
from a developmental psychology perspective), but matters also
for their learning behavior, which is important for their
performance and success at school and for their success in
later life.
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