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Most research investigating the relation between perceived teacher support and self-regulated learning (SRL) is
cross-sectional, and little is known about the direction of the effects. This longitudinal study investigated the di-
rection of the effects between students' perceptions of autonomy support and social support from teacher on two
behavioural aspects of SRL: delay of gratification andmetacognitive strategy use. A second aimwas to investigate
the extent to which the effects of perceived teacher support on student achievement were mediated by SRL. Stu-
dents (N = 701, age 12) completed questionnaires five times during their first 2 years in secondary education.
Cross-lagged autoregressive models revealed small reciprocal effects in both directions between delay of gratifi-
cation and perceived autonomy support. Metacognitive strategy use predicted perceived autonomy support and
perceived social support from teachers predicted both aspects of SRL. The study revealed a small mediating ef-
fects from SRL between perceived teacher support and achievement.
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1. Introduction

How can teachers promote student motivation and achievement in
school? Self-determination theory (SDT; Deci & Ryan, 2000) maintains
that learning environments that support students' basic psychological
needs for autonomy, competence and relatedness facilitate students'
self-regulated learning (SRL) and indirectly promote students' academic
achievement. Teachers play an important role in providing a learning
environment that supports students' basic needs to become motivated
and engage in self-regulated learning (SRL). Many studies in the field
of education have demonstrated that students' perceptions of their
teachers' need supportive behaviour is related to students' motivation
(Stroet, Opdenakker, & Minnaert, 2013). Most studies investigating
teachers' support of students' basic needs have focused onperceived au-
tonomy support (e.g. Assor, Kaplan, & Roth, 2002; Van Grinsven &
Tillema, 2006). Teachers support students' need for autonomy when
they create a learning environment in which students feel that they
can act according to their own interests. Other studies have focused
on the effects of students' perceptions of teachers' social support (i.e. ex-
pressing involvement and interest in students' wellbeing in school) on
student motivation and performance in school (e.g., Skinner &
Belmont, 1993; Van Ryzin, Gravely, & Roseth, 2009). Relatively few
studies, however, have specifically focused on SRL and the relation
with perceived teacher support (e.g. Sierens, Vansteenkiste, Goossens,
Soenens, & Dochy, 2009; Van Grinsven & Tillema, 2006). Most of the

studies investigating the effects of perceived teacher support on student
motivation and performance in school are cross-sectional. However, reli-
ance on a single measurement precludes conclusions about the causality
of the relation. In linewith SDT, it is usually assumed that perceived teach-
er support has a causal effect on students' SRL and, consequently, student
achievement. However, there are indications that the relation is reciprocal
and that students' SRL also has an effect on perceived teacher support
(Skinner & Belmont, 1993). Longitudinal studies are necessary to shed
more light on the relation between perceived teacher support, SRL and
achievement. In particular, time-lagged effects in a longitudinal design
can provide information about the direction of the effects. It is regrettable
that there are almost no longitudinal studies on the relation between per-
ceived teacher support and learning outcomes (Stroet et al., 2013). In this
study,we investigated the longitudinal relations among perceived teacher
support, SRL and achievement using cross-lagged autoregressive models
estimated with the use of structural equation modelling (SEM). The first
aim of this study was to provide more information on the direction of
the effects between students' perceptions of their teachers' autonomy sup-
port and social support, on the one hand, and students' SRL, on the other.
In addition, we investigated the extent towhich the longitudinal effects of
perceived teacher support on students' academic achievement in school
were mediated by SRL.

2. Self-regulated learning

Several models of SRL have been proposed in educational research.
Although each model accentuates different aspects of SRL, most models
share certain basic assumptions (Boekaerts & Corno, 2005; Pintrich,
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2004; Puustinen & Pulkkinen, 2001). Generally, SRL refers to the adapta-
tion of thoughts, feelings and behaviour to affect learning andmotivation.
Self-regulated learners control their own learning processes and direct
cognitive, behavioural and motivational processes to achieve self-set
learning goals (Boekaerts & Cascallar, 2006; Pintrich, 2004). SRL has
been found to be an important predictor for academic achievement in
school (Pintrich & de Groot, 1990). Most models distinguish at least
three phases in self-regulated learning (Puustinen & Pulkkinen, 2001).
The first phase, the preparatory or forethought phase, precedes a perfor-
mance phase in which students actually work on the learning task. In
the final phase students evaluate and reflect on the learning process.
Most models describe self-regulated learning as a cyclical process, i.e., at-
tributions formed in the reflection phase may influence subsequent pre-
paratory processes. SRL refers to the controlling of cognitive processes
such as setting goals for learning, motivational processes such as moti-
vational beliefs and the regulation of learning behaviour. In this study
we focused on two aspects of SRL that are present in most models of
SRL (Van der Veen & Peetsma, 2009) but have received less attention
in relation to teacher support (see Stroet et al., 2013): Delay of gratifica-
tion and the use of metacognitive strategies. Delay of gratification
(Bembenutty & Karabenick, 2004) refers to the extent to which stu-
dents are able to set aside distractions in favour of academic learning.
Getting started and remaining engaged in a task require students to
avoid other attractive alternatives. Students who are able to delay grat-
ification are more likely to start and complete academic tasks. This as-
pect of SRL is closely related to concepts of behavioural engagement
(e.g., Skinner, Kindermann, & Furrer, 2009). The second aspect of SRL
on which this study is focused is the use of metacognitive strategies in-
cluding planning, monitoring and evaluation of learning activities
(Pintrich & De Groot, 1990; Zimmerman, 2000). For easy reference, in
this article the term SRL was used to refer to these two aspects of SRL.

3. Autonomy support and social support from teachers

SDT assumes that people are by nature intrinsically motivated (Deci
& Ryan, 2000). Satisfaction of people's basic psychological need for au-
tonomy, competence and relatedness facilitates proactive and intrinsi-
cally motivated behaviour, whereas the frustration of these needs may
lead to passivity and maladaptive behaviour (Vansteenkiste & Ryan,
2013). This means that the satisfaction of these basic needs becomes a
necessary condition for students to become engaged learners and the
support of students' basic needs in school is assumed to contribute to
students' motivation and internally regulated learning behaviour. In
this study we focus on students' perceptions of their teachers' support-
ive behaviour with regard to the their basic need for autonomy and re-
latedness. The need for autonomy refers to people's need to act in
accordance with their sense of self. When people feel autonomous, they
experience their behaviour as self-determined and consistent with their
interests, values and their own personal goals. This experience of volition
and a sense of internal locus of control is necessary for students to become
motivated and engaged learners (Reeve, Nix, & Hamm, 2003). Without
support of autonomy students' learning is assumed to lack personal inter-
est, task involvement and self-initiative that are necessary for SRL (Reeve,
2009). Teachers can support students' autonomy by allowing them to act
in accordance with their personal interests and values (Reeve, 2009). Au-
tonomy support includes providing students with options and choices
and creating space for self-initiative (Reeve& Jang, 2006).Within SDT, au-
tonomy support is understood as more than providing freedom and
choices. From the perspective of SDT, feeling autonomous is not necessar-
ily the same as having self-control (Vansteenkiste et al., 2012). Teachers
can also support students' sense of autonomy by explaining the meaning
and relevance of the material to be learned. When students perceive
learning for school as contributing to the realisation of their own personal
goals and needs, they feel they act according to their own interests and
values (Assor et al., 2002). Therefore, it is important for teachers to em-
phasise the relevance of learning tasks and to provide students with a

rationale when choices are constrained (Assor et al., 2002). Teachers can
also make learning tasks more relevant for students by helping students
to connect what has to be learned with what they already know
(Thoonen, Sleegers, Peetsma, & Oort, 2011).

Another important aspect of teacher support concerns teachers' in-
volvement with students (Skinner & Belmont, 1993; Van Ryzin, 2011).
Teachers' social support is important for students' need for relatedness
(Deci & Ryan, 2000). SDT assumes that students' need to feel connected
to others and tomaintain caring relationswith others. Teachers can sup-
port these needs by expressing their involvement and interest in stu-
dents' wellbeing in school (Roorda, Koomen, Spilt, & Oort, 2011;
Skinner & Belmont, 1993). Teachers' involvement in students can have
substantial effect on students' motivational beliefs, such as feelings of
competence and interest, and on students' emotions in school, such as
enjoyment and anxiety (see Ahmed, Minnaert, Van der Werf &
Kuyper, 2010). Social support from teachers can contribute to students'
emotional security in school, which is considered to be a necessary con-
dition for exploration of the environment (Roorda et al., 2011). There-
fore, it is assumed that teachers' social support can have a positive
effect on student motivation and SRL in school.

A large body of research has confirmed the positive relation between
teachers' autonomy-supportive and social-supportive behaviour and
students' motivation (for an overview of research in secondary educa-
tion see Stroet et al., 2013). As we have mentioned before, most of
these studies are cross-sectional and investigated this relation by exam-
ining students' perceptions of teacher support. A number of studies
have found positive relations between SRL and perceived autonomy
support. Sierens et al. (2009), for example, found that the regulation
of cognition (i.e., the use of metacognitive strategies) was positively re-
lated to students' perceptions of the extent to which their teachers pro-
vided feedback and help in an autonomy-supportive way. In addition,
Vansteenkiste et al. (2012) found that perceived autonomy support
was positively related to students' learning behaviour, including the
use of deep-level learning strategies and persistence during learning.
The relation between perceived social support and SRL has also been
documented in several studies. Research findings have shown that per-
ceived social support was positively related to students' regulation of
cognition (Patrick, Ryan, & Kaplan, 2007; Ryan & Patrick, 2001; Yin,
Lee & Zhang, 2009). Other studies found a positive relation between
perceived social support from teachers and effort regulation or behav-
ioural engagement (e.g., Murdock & Miller, 2003).

In addition, teacher support has been associated with academic
achievement. Autonomy support and social support have been found to
improve students' academic performance. Roorda et al. (2011) found in
a meta-analysis that positive student-teacher relations were related to
achievement in school. This meta-analysis includedmostly cross-section-
al studies investigating student perceptions, but also some longitudinal
studies and studies based on teacher perceptions and observations.
Vansteenkiste, Simons, Soenens, & Lens, 2004 conducted three field
experiments in which college students received instruction in either an
autonomy-supportive or a controlling manner and found significant
effects of autonomy-supportive instruction on academic achievement. It
is assumed that the effect of teachers' autonomy support and social sup-
port on performance is mediated by student motivation and SRL.
Vansteenkiste and colleagues indeed found that the effect of autonomy-
supportive instruction on performance was mediated by the motivations
of students. Likewise, a study by Van Ryzin (2011) in which a combined
measure for emotional and behavioural engagement was used, showed
that engagement mediated the effect of perceived autonomy support
and social support on student achievement in school.

4. Causal direction of effects

As can be concluded from the brief discussion above, the relation be-
tween perceived autonomy support and social support and student learn-
ing behaviour is well documented. SDT maintains that it is need
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