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ABSTRACT
Autonomy-supportive activities are understood to promote stu
dents’ autonomous forms of learning motivation, educational out
comes and well-being. In the current study, two learning labs in one 
Dutch secondary school have been studied. In these learning labs - 
each lasting one entire school year- students’ autonomy during 
their learning process have been supported by organisational, pro
cedural and cognitive autonomy support activities. Effects on stu
dents’ learning motivation and their achievement have been 
examined. In one learning lab, indicated as the one with the most 
autonomy-supportive classroom climate, students show relatively 
high scores on intrinsic motivation for learning and high achieve
ments. In the other learning lab, no effects have been found on 
students’ learning motivation and achievement. The extent to 
which student were allowed to set the task sequence is found to 
be an autonomy-supportive activity that positively affected both 
learning motivational and achievement most. Implications for prac
tice and research are discussed.
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Introduction

The Self-determination theory (SDT) provides a broad framework to understand the 
relationship between students’ learning climate, learning motivation, achievement and 
well-being. Despite a large knowledge base on this relationship, many current educa
tional policies and practices are not based on substantial evidence on the importance of 
students’ autonomy for their learning motivation and achievement (Ryan and Deci 
2020). In the Netherlands, educational policies started to mark the significance of 
autonomy and autonomy support in both primary and secondary education, although 
educational practices lag behind (Onderwijsraad 2014). Teachers are expected to focus 
not only on all kinds of subject-related goals, but also on pedagogical goals. Students 
not only have to acquire maths and language skills and knowledge about other school 
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subjects, they also have to learn to make autonomous choices and to take responsibility 
for their choices. Student autonomy should not only be understood as an important 
learning goal in schools; a sense of autonomy has a positive influence on students’ 
educational outcomes and well-being as well. For example, Vansteenkiste et al. (2005) 
established that students who experience autonomy in the choices they make during 
their learning process are more concentrated and less distracted during learning, can 
better plan their learning process, process the learning content more deeply and take 
more responsibility for their learning process. Yet which autonomy-supportive activities 
have benefits for students’ motivation and learning is still unknown. Reeve and Cheon 
(2021) distinguish seven core autonomy-supportive teaching activities: Take the stu
dents’ perspective, Invite students to pursue their interest, Present learning activities in 
need-satisfying ways, Provide explanatory rationales, Acknowledge negative feelings, 
Rely on invitational language and Display patience. Yet these teaching activities refer to 
teachers’ instructional behaviour. In the current study, two learning labs have been 
implemented and evaluated to contribute to insights how students’ autonomy can be 
supported at a more general teaching level to improve students’ motivation and 
learning in secondary education.

Autonomy support in secondary education

Two main motivational classroom climates can be distinguished that either promote or 
counteract students’ motivation for learning (Reeve and Cheon 2021). Autonomy- 
supportive classroom climate refers to “ways to nurture, support and increase students’ 
inner endorsement of their classroom activity” (Reeve and Jang 2006, 210). By contrast, in 
a controlling motivational climate, teachers pay little attention to their students’ inner 
motivational resources and encourage students to adopt expected behaviour by using 
incentives, more directive language, and controlling modes of communication (Bennett, 
Ng-Knight, and Hayes 2017; Reeve and Jang 2006). Various theoretical perspectives have 
been used to examine student motivation and engagement, such as Expectancy-value 
theory (Eccles and Wigfield 2020), Achievement goal theory (Urdan and Kaplan 2020), and 
Self-determination theory (SDT; Deci and Ryan 2000; Ryan and Deci 2020). In the latter, the 
concepts of autonomy, autonomous forms of motivation and autonomy support are core 
features of views on the motivation of students for learning and school. SDT is 
a motivational theory that states that satisfying basic psychological needs of 1) feelings 
of autonomy 2) feelings of involvement and 3) feelings of competence, helps learners to 
develop optimally and feel satisfied. The more these basic needs are satisfied, the more 
students are intrinsically motivated for their actions. Students are likely to perceive 
teachers and the classroom climate as autonomy-supportive when teachers provide 
choices and opportunities for self-expression, explain why learning activities are impor
tant and minimise pressure and control (Reeve and Cheon 2021). The idea is to help 
students to connect their sense of self to the activity, so that they can do it with a sense of 
ownership and volition, rather than feeling controlled and coerced by their teachers or 
parents.

According to research testing the SDT in various settings, satisfaction of the three basic 
psychological needs predicts educational and well-being outcomes by affecting students’ 
motivation (Early et al. 2016; Guay and Vallerand 1996; Tian, Chen, and Huebner 2014; Yu 
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et al. 2016). Many studies (e.g. Hagger et al. 2003, 2015; Hardre and Reeve 2003; Reeve 
et al. 2004; Su and Reeve 2011) have shown that teachers’ autonomy support is related to 
students’ autonomous regulation, perceived competence and achievement. In their study 
of 15 high-school mathematics classrooms, Ciani et al. (2010) found that teachers’ auton
omy support even counteract potential negative implications of emphasising perfor
mance in the classroom. When autonomy support was high, students reported high 
mastery goals (i.e. the intrinsic motivation to learn and acquire knowledge and skills), 
regardless of the teacher’s emphasis on performance. This finding is confirmed in a study 
of Madjar, Nave, and Hen (2013), who found a positive relationship of teachers’ autonomy 
support with students’ master goal orientation and a negative relationship with 
a performance approach. The authors also report reversed relationships of teachers’ 
compelling behaviour.

Teachers’ autonomy support refers to a group of activities that encourage student 
intrinsic motivation by offering students meaningful choices, attempting to under
stand their perspectives, providing them with personally meaningful rationales for task 
engagement, encouraging their input in decision making processes, and giving them 
opportunities for self-initiated behaviour (Assor, Kaplan, and Roth 2002; Cheon et al. 
2019; Ryan and Deci 2020). Although some studies indicate that the positive effects of 
autonomy support on students’ motivation, engagement and learning fade away after 
some time, Wei et al. (2020) found long-term effects of teachers’ autonomy support, 
especially for young children. Assor, Kaplan, and Roth (2002) found that of three types 
of teachers’ autonomy support providing choice (e.g. allowing students to choose how 
to do their work in class) and fostering understanding and interest (e.g. explaining why 
it is important to study certain topics) were positively related with students’ affective 
and cognitive engagement with learning, whereas allowing criticism (e.g. listening to 
students ideas and opinions) did not show a significant relationship with these student 
outcomes. Benefits of autonomy-supportive teaching have been confirmed in previous 
literature reviews (e.g. Teixeira et al. 2020; Vasconcellos et al. 2020) establishing 
positive correlations between autonomy-supporting teaching and students’ affective 
and cognitive learning outcomes, such as engagement, learning and psychological 
well-being.

Stefanou et al. (2004) focus on ways teachers encourage student decision making and 
ownership and distinguish three ways teachers’ autonomy support manifests in the 
classroom: organisational autonomy support, procedural autonomy support and cogni
tive autonomy support. Organizational autonomy support encourages student ownership 
of environment and includes teacher behaviour that offers students opportunities for 
choice over environmental procedures. Students are given opportunities to choose group 
members, seating arrangements and evaluation procedures, take responsibility of due 
dates for assignments and participate in creating and implementing classroom rules. 
Procedural autonomy support encourages student ownership of form, which means that 
students are given opportunities to choose materials to use in class projects, media to 
present ideas and the way competence will be demonstrated, display work in an indivi
dual manner and discuss their wants. Finally, cognitive autonomy support encourages 
student ownership of learning and includes teacher behaviour such as asking students to 
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justify or argue for their point, asking students to generate their own problem solving 
strategies, asking students to evaluate their own and others’ solutions or ideas and 
stimulate students to debate ideas freely.

In order to inform teaching practice of autonomy support more insight is needed 
about the effects of teachers’ autonomy-supportive activities and how secondary school 
students perceive these autonomy-supportive activities of their teachers. This study 
focuses on teachers’ autonomy support in two learning labs in one secondary school in 
the Netherlands. The following research questions direct the study:

(1) What is the effect of a learning lab’s autonomy support on students’ motivation for 
learning?

(2) What is the effect of a learning lab’s autonomy support on student achievement?
(3) Which autonomy-supportive activities in a learning lab are related to students’ 

motivation for learning?
(4) Which autonomy-supportive activities in a learning lab are related to student 

achievement?

Method

Research design and participants

Data have been collected about an intervention with two learning labs with mobile 
technology in one secondary school in the Netherlands. The research design has been 
set up with an experimental condition (the intervention with learning lab; 3 groups with 
70 Grade-7 students; 27 females) and a control condition (3 groups with 53 Grade-8 
students; 27 females). Students of the control condition were from the same school, but 
from another year group. The learning lab interventions (one for the school subjects 
Dutch language, English language and Maths, called Compulsory, and one for the school 
subjects Calculation, Biology, Social Sciences and Visual Arts, called Electives, see descrip
tion below) lasted one complete school year. The research was carried out following the 
guidelines for research ethics and integrity of <name removed for review>, which was 
principle responsible for the research project.

Data

Students completed an online questionnaire twice: at the beginning of the school year 
and at the end. With this questionnaire their Perceived autonomy support and Motivation 
for learning have been measured. In addition, they completed a school-based ability test 
at the beginning of the school year. Their school report scores for all relevant school 
subjects were gathered from the school monitoring system. These two data sources are 
used to measure Student achievement. Information about the implementation of both 
learning labs has been gathered at the end of the school year in two ways. First, six 
teachers completed a checklist with open items about the implementation of each 
learning lab. Secondly, students completed a second online questionnaire about 
Autonomy-supportive activities.
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Perceived autonomy support
At both pre-test and post-test, Perceived autonomy support has been measured with eight 
items (with Cronbach’s α = 0.693), based on Belmont et al. (1988). Previous study of 
autonomy-supportive interventions in 31 secondary schools (Kester et al. 2018) confirms 
the construct validity of this perceived autonomy scale. Each item was scored on a 5-point 
Likert type scale with 1 = “does not apply at all” to 5 = “applies to a large extent”. 
Example items are “My teacher explains why attending school is important for me” and 
“My teacher gives me a lot of freedom to decide how I do my school work”. The change in 
student scores on Perceived autonomy support between time1 and time 2 was used as 
a fidelity check to check the main aim of the implementation of the learning lab: the 
higher the increase, the more student perceive teachers supported their autonomy. 
Descriptive statistics are presented in Table 1.

Autonomy-supportive activities
At time 2, students from the experimental condition also completed items on their 
evaluation of the learning lab intervention. Students reported on their perception of 
frequency of 14 autonomy-supportive activities, that can be clustered in the three ways 
how teacher autonomy support manifest in class (cf., Stefanou et al. 2004). Organizational 
autonomy support refers to Planning (the extent to which students plan their own work), 
Tasks (the extent to which they are allowed to choose their tasks), Sequence (the extent to 
which they are allowed to set the sequence of completing tasks), Ability level (the extent 
to which they are allowed to decide for the difficulty level of the tasks they work with), 
Pacing (the extent to which they work following their own pace), and Reviewing (the 
extent to which they are allowed to decide when they take an exam). Procedural 
autonomy support includes Work place (the extent to which they are allowed to choose 
the place where they would like to work), Sources (the extent to which they are allowed to 
select sources they used for completing their work), Task completion (the extent to which 
they are allowed to choose the way they completed their work), Using books (the extent 
to which they use books) and Using iPad (the extent to which they to use their iPad). 
Cognitive autonomy support refers to Learning goals (the extent to which students 
discuss their learning goals with their teacher), Learning outcomes (the extent to which 
they discuss the learning outcomes with their teacher), and Teacher support needed (the 
extent to which they discuss with the teacher the support they need for learning). All 
these items were scored on a 5-point Likert type scale referring to frequency, with 
1 = never; 2 = 1–2 times per month; 3 = 1 time per week; 4 = more than 1 time per 
week; 5 = each lesson. The item on Reviewing was scored on a 3-point Likert type scale 
with 1 = no, 2 = sometimes and 3 = yes. In addition, one item was answered about how 
satisfied students were with the particular autonomy-supportive activities (and asking an 
additional short explanation). This item was scored on a 10-point scale, with 10 as highest 
score. The descriptive statistics are summarised in Table 1.

Students’ learning motivation
At both pre-test and post-test, students’ motivation for learning was measured with 
a Dutch translation of the 16-items questionnaire Situational Motivation Scale (SIMS, 
Guay, Vallerand, and Blanchard 2000). In a previous study of 31 secondary schools 
(Kester et al. 2018), the structure of the questionnaire with four motivation scales has 
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been confirmed. Each item has been adapted to focus on the particular combination of 
school subjects relevant for the current study. Each item was scored on a 5-point Likert 
type scale with 1 = does not apply at all to 5 = applies to a large extent. Four types of 
learning motivation with four items each have been distinguished. Intrinsic motivation 
refers the extent to which students are motivated for school because of the pleasure and 
satisfaction this gives them. Example items are “I do my best for these school subjects, 
because I think these are interesting” and “I do my best for these school subjects, because 
it feels good to work on these”. Identified motivation refers to the extent to which students 
“internalized” former external goals and reasons, resulting in the extent to which students 
think their efforts are their choice or are important. Example items are “I do my best for 
these school subjects for my own good” and “I do my best for these school subjects, 
because it is an important activity for me”. External motivation refers to the extent to 
which students work for school to receive benefits or to avoid negative consequences. 
Example items are “I do my best for these school subjects, because it is expected from me 
to do so” and “I do my best for these school subjects, because I think I have to do it”. 
A-motivation refers to the extent to which students are not aware why they work for 
school and how they can influence their own work. Example items are “I do not see what 
these school subjects bring me” and “I do work on these school subjects, but I cannot see 
it is worth the effort”. The reliability and validity of the scales are established in the original 
study of Guay, Vallerand, and Blanchard (2000). The satisfying reliability is confirmed at 
the post-test in the current study with Cronbach’s α of 0.86 (Intrinsic motivation), 0.85 
(Identified motivation), 0.62 (External motivation) and 0.77 (A-motivation). The descriptive 
statistics are summarised in Table 2.

Table 1. Means of teachers’ autonomy support and time 2 evaluations with 
standard deviations (SD) within brackets.

Compulsory 
M (SD)

Electives 
M (SD)

Perceived autonomy support
Time 1 3.54 (0.55) 3.59 (0.47)
Time 2 3.75 (0.41) 3.52 (0.41)
Autonomy supportive activities (Time 2)
Planning 2.88 (1.20) 1.71 (0.90)
Tasks 4.10 (1.24) 3.05 (1.43)
Sequence 3.90 (1.48) 3.19 (1.40)
Ability level 3.82 (1.32) 2.76 (1.34)
Pacing 4.42 (1.08) 3.62 (1.43)
Reviewing1 2.03 (0.80) 1.95 (0.69)
Work place 4.18 (1.08) 3.52 (1.44)
Sources 4.00 (1.22) 2.95 (1.40)
Task completion 3.58 (1.24) 2.38 (1.28)
Using books 4.35 (0.74) 3.90 (1.17)
Using iPad 4.80 (0.41) 4.30 (0.92)
Learning goals 2.88 (1.24) 2.14 (0.96)
Learning outcomes 2.77 (1.42) 2.33 (1.28)
Teacher support needed 3.20 (1.31) 2.38 (1.20)
Satisfaction
Autonomy supportive activities 7.95 (1.01) 6.70 (1.17)

Note. 1 measured on a 3-point Likert type scale. For Perceived autonomy support at least 
90 (Compulsory, time 1), 71 (Electives, time 1), 65 (Compulsory, time 2) or 46 (Electives, 
time 2) valid scores. For Autonomy supportive activities and satisfaction with autonomy 
supportive activities at least 40 (Compulsory) or 20 (Electives) valid scores, respectively.
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Student achievement
Student achievement has been measured in two ways. Pre-test scores are based on 
a school-based ability test (with scoring range 1–100) that was administered at the begin
ning of the school year. Post-test scores are based on the school reports of a combination of 
school subjects of period 4, which is the final period of the school year. This combination is 
based on the school subjects that are part of the two interventions with learning labs. For 
Compulsory learning lab, the grades for the school subjects Dutch language, English 
language and Maths have been averaged; for Electives learning lab, the grades for the 
school subjects Calculation, Biology, Social Sciences and Visual Arts have been averaged. 
The descriptive statistics are summarised in Table 3.

Learning lab interventions

All three groups of Grade-7 students attended a learning lab with an individual learning 
approach in seven school subjects (Dutch language, English language, Calculation, Maths, 
Biology, Social Sciences and Visual Arts). Each school subject is taught by one teacher for 
each of the three groups (Compulsory, Electives and control condition). In each session of 
each of the three groups one teacher was involved at the time, but all seven teachers 
taught in both conditions: three teachers taught the Compulsory learning lab, four 
teachers taught in the Electives learning lab and all seven teachers taught in the control 
condition. Both learning labs have been setup by two teachers who instructed their 
colleagues about the aim of the learning labs. In-between teachers meetings were 
organised to share evaluations and plans for the learning labs.

In the learning labs, students were taught with a combination of plenary instruction 
and independent work. During independent work, students had the autonomy to choose 
which tasks they would work on. The teachers divided students into three ability levels for 
each school subject. For each ability group, the teacher organised a week planning of 
what students can work on. All students worked with iPads and teachers prepared the 
materials for each week and made these available by an app iTunes U. In addition to time 
spent on learning a particular school subject, students collaborated in multidisciplinary 
projects at their own ability level.

Table 2. Means and standard deviation (SD) of pre-test and post-test scores on 
students’ learning motivation.

Compulsory Electives Control

M (SD) 
N = 39

M (SD) 
N = 20

M (SD) 
N = 26

Pre-test
Intrinsic motivation 
Identified motivation 
External motivation 
A-motivation

3.35 (0.83) 
3.63 (0.70) 
3.15 (0.75) 
2.47 (0.57)

3.23 (0.56) 
3.21 (0.70) 
2.73 (0.74) 
2.63 (0.58)

2.96 (0.48) 
3.30 (0.71) 
3.33 (0.63) 
2.60 (0.64)

Post-test
Intrinsic motivation 
Identified motivation 
External motivation 
A-motivation

3.58 (0.67) 
3.66 (0.72) 
3.32 (0.55) 
2.47 (0.62)

2.62 (0.60) 
2.70 (0.75) 
3.38 (0.70) 
3.25 (0.80)

2.70 (0.88) 
3.33 (0.88) 
3.70 (0.80) 
2.54 (0.86)
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For the school subject Dutch language, English language and Maths – which are 
compulsory school subjects in the Dutch school system- students could choose each lesson 
on which school subject they would work. They could also choose the testing time for each 
school subject, within a period determined by the teacher. The other four school subjects – 
which are electives dependent on the school profile- were scheduled by the teacher. Data 
about the first learning lab intervention (labelled Compulsory) has been collected in two 
Grade 7 groups (N = 45; 16 females); data about the second learning lab intervention 
(labelled Electives) was collected in one Grade 7 group (N = 25; 11 females). Three Grade-8 
student groups formed the control condition, which also used iPads. The main difference 
with the experimental student groups in the learning labs contained relatively more plenary 
instruction and less differentiating in ability in the control condition. In Table 1 data on the 
teachers’ autonomy support for the experimental and control condition is summarised.

The change in perceived Autonomy support from time 1 to time 2 differs per learning 
lab. For Compulsory, a significant difference in change in perceived autonomy support 
has been found between students from the learning lab condition and control condition 
(F(1,59) = 13.62; p = 0.001; η2 = 0.193), with an increase for students from the learning lab 
and a decrease for the students from the control condition. For Electives, no significant 
difference in change in Autonomy support between the experimental and control condi
tion has been found (F(1,42) = 3.62; p = 0.064).

With respect to the Autonomy-supportive activities the mean scores of Table 1 suggest 
that both learning lab interventions have focused on Procedural autonomy support, such as 
the extent to which students are allowed to choose the place where they would like to work 
(Workplace), the extent to which students are allowed to select sources they used for 
completing their work (Sources), and the extent to which they use books and iPads (Using 
books and Using iPad). Students perceive the other two types of autonomy support to a lesser 
extent. Independent t-tests between both the scores of both learning lab interventions show 
10 significant differences with respect of the evaluation of Autonomy-supportive activities 
between both learning lab interventions, with higher scores for Compulsory. Students of the 
learning lab of Compulsory generally show higher frequency scores for making their own 
planning (t(59) = 3.88; p < 0.001), choosing their own tasks (t(59) = 2.99; p = 0.004), choosing 
the difficulty level of tasks ((t(59) = 2.98; p = 0.004), working at their own pace (t(59) = 2.47; 
p = 0 .017), choosing their own work place (t(59) = 1.99; p = 0.05), choosing the information 
sources for task completion (t(59) = 3.03; p = 0.004), choosing the way tasks were completed (t 
(59) = 3.53; p = 0.001), discussing learning goals with teachers (t(59) = 2.35; p = 0.022), 

Table 3. Pre-test and post-test scores (means and standard deviations (SD)) on student 
achievement.

Compulsory Electives Control

M (SD) 
N = 40

M (SD) 
N = 23

M (SD) 
N = 50

Pre-test
School ability test 92.85 (6.12) 97.57 (6.66) 87.34 (10.55)
Post-test
Compulsory subjects scores 
Electives subjects scores

7.01 (0.69) 
n.a.

n.a. 
6.75 (0.40)

6.60 (0.83) 
6.71 (0.63)

Note. n.a. = not applicable. Post-test scores were based on relevant school reports with grades 1–10; 
pre-test scores were based on a school-based ability test (with scores 1–100).
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discussing learning needs with the teacher (t(59) = 2.39; p = 0.020), and using their Ipad (t 
(22.73) = 2.31; p = 0.030), compared to the frequency scores for students from the learning lab 
Electives.

In terms of student satisfaction with the learning lab interventions, students indicate 
that they are significantly more satisfied with the learning lab Compulsory than with 
Electives (t(58) = 4.28; p < 0.001). In their explanations of the satisfaction question for both 
learning lab interventions, students report that they particularly liked the freedom of 
making choices and working independently. The negative points mentioned relate to 
several issues: some activities that were not allowed during working independently 
(ranging from listening to music to asking questions), the large amount of work, and 
a limited number of work places outside the classroom.

Analyses

Independent samples t-tests show no differences between both learning lab groups and 
the control condition with respect to the pre-test scores on the four scales of learning 
motivation, except for extrinsic motivation (t(71) = 3.088; p = 0.003), with higher scores of 
the students in the control condition than in the Electives learning lab group. Both 
learning lab groups did differ significantly from students in the control condition on pre- 
test achievement scores, with lower scores for the control condition (t(80.913) = 3.098; 
p = 0.003 for the Compulsory group and (t(71) = 4.165; p < 0.001 for the Electives group). 
Pre-test scores on learning motivation and achievement have been included in the 
analyses as co-variates.

To answer research question 1, multivariate analyses of covariance have been per
formed, per learning lab intervention, with both conditions as factor and the four scales of 
students’ learning motivation as dependent variables. Pre-test motivation scores are used 
a covariates.

To answer research question 2, univariate analyses of covariance have been performed, 
per learning lab intervention, with both conditions as factor and student achievement as 
dependent variable. Pre-test ability scores are used as covariates.

To answer research questions 3 and 4, regression analyses have been performed on the 
data from students from the experimental condition only, for each learning lab interven
tion separately. Each type of motivation for learning (research question 3) or achievement 
(research question 4) have been inserted as dependent variable, either the relevant 
motivation variable or the ability-test scores as covariate, and the 14 autonomy- 
supportive activities as predictors.

Findings

Effects on students’ learning motivation

In Table 2, the pre- and post-test scores for the four motivation variables are summarised. 
The results of the multivariate analysis of covariance for the learning labs Compulsory and 
Electives show a significant difference between the Compulsory learning lab condition 
and the control condition (Wilk’s λ (4,56) = 4.32; p = 0.004; η2 = 0.24) and between the 
Electives learning lab condition and the control condition (Wilk’s λ (4,37) = 4.22; p = 0.006; 
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η2 = 0.31), after controlling for all motivation pre-test scores. Yet the between-subject 
effects are different for each learning lab. For the learning lab Compulsory, students from 
the learning lab show significant higher scores on Intrinsic motivation compared to 
students from the control condition ((F(1,64) = 17.703; p < 0.001; η2 = 0.21); no signifi
cance differences are observed for the other three motivation variables. For the learning 
lab Electives, students from the learning lab show significant higher scores on External 
motivation ((F(1,45) = 4.658; p < 0.037; η2 = 0.10) as well as A-motivation ((F(1,45) = 6.863; 
p < 0.012; η2 = 0.15), compared to students from the control condition; no significant 
differences are observed for the other two motivation variables.

Effects on student achievement

In Table 3, the pre- and post-test scores for student achievement are summarised. The 
results of the analyses of covariance for the learning labs are mixed, with a positive effect 
for Compulsory and a zero-effect for Electives. For the learning lab Compulsory, students 
from the learning lab outperform the students from the control condition, after control
ling for the pre-test scores (F(2,112) = 6.791; p = 0.010; η2 = 0.06). For the learning lab 
Electives, no significant difference in performance has been observed between students 
of both conditions, after controlling for the pre-test scores (F(2,112) = 2.100; p = 0.150).

Relationship between teachers’ autonomy support and learning motivation

In Table 4, the results of the regression analyses with the four types of learning motivation 
as dependent variables have been summarised for both learning labs. As none of the 14 
autonomy-supportive activities show a significant relationship with Identified motivation 
for the Compulsory condition and with External motivation for the Electives condition, the 
results with respect to these learning motivation variables are not included in the table.

From Table 4, it is clear that Sequence (the extent to which students can determine 
the sequence of their work) shows a positive relationship with intrinsic motivation and 
a significant negative relationship with A-motivation for both learning labs. In addi
tion, Tasks (the extent to which students are allowed to choose their tasks) shows 
a positive relationship with the autonomous forms of motivation (Intrinsic and 
Identified) and a negative relationship with A-motivation for the learning lab 
Electives; no significant relationships for this autonomy-supportive activity have 
been found for the Compulsory learning lab. Sequence and Task can be understood 
as organisational autonomy support. In both learning labs, the use of books (Using 
books) shows a positive relationship with A-motivation, which means the more stu
dents used books in addition to their iPads, the less motivated they were for learning. 
For the learning lab Electives, a number of autonomy-supportive activities show either 
a positive or a negative relationship with A-motivation. This means some activities 
students perceive as demotivating (i.e. the extent to which they are allowed to choose 
the place where they would like to work the extent to which they work following their 
own pace (Pacing), (Work place) the extent to which they are allowed to choose the 
way they completed their work (Task completion), and the extent to which they 
discuss with the teacher the support they need for learning (Teacher support needed).

10 W. ADMIRAAL ET AL.
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Relationship between teachers’ autonomy support and student achievement

In Table 5, we have summarised the results of the regression analyses for both learning 
labs, with student achievement as dependent variable, the ability-test score as co-variate 
and the 14 autonomy-supportive activities as predictors.

From Table 5, it is clear that only three activities to support students’ autonomy are 
significantly (and positively) related to student achievement, after controlling for pre-test 
scores. For the learning lab Compulsory, the extent to which students were allowed to set 
the sequence of completing tasks (Sequencing) is positively related to student achieve
ment, which means that the more students indicate they had the freedom to choose the 
sequence of tasks, the higher their school report scores (B = 0.18, SE = 0.09; sr2 = 0.08). For 
the learning lab Electives, Sequencing and Learning outcomes are positively related to 
student achievement, which means that the more students indicate they had the freedom 
to choose the sequence of the task (B = 0.12, SE = 0.06 sr2 = 0.07) and the more they 
discussed learning outcomes with their teacher (B = 0.19, SE = 0.06; sr2 = 0.14), the higher 
their school report scores.

Discussion and Conclusion

Autonomy support in secondary schools can be a way to empower students to take 
control of their learning. Our expectation was that the more learners can direct their own 
learning experiences -including path, pace and instructional approach-, the more they 
learn what they need to learn and what they want to learn. In a quasi-experimental 
design, questionnaire data and exam records have been gathered about the implementa
tion and evaluation of two learning lab interventions in one secondary school in the 

Table 5. Results of the regression analysis with student achievement.
Compulsory Electives

B (SE) sr2 B (SE) sr2

Covariate
Pre-test ability score −0.01 (0.02) 0.00 (0.01)

Autonomy supportive activities
Planning −0.03 (0.09) −0.06 (0.06)
Tasks 0.12 (0.12) 0.13 (0.08)
Sequence 0.18 (0.09) 0.08 0.12 (0.06) 0.07
Ability level −0.03 (0.09) 0.05 (0.06)
Pacing −0.10 (0.11) −0.08 (0.08)
Reviewing1 0.07 (0.14) 0.07 (0.10)
Work place −0.00 (0.13) −0.03 (0.08)
Sources 0.02 (0.10) 0.03 (0.07)
Task completion −0.10 (0.11) −0.04 (0.07)
Using books −0.02 (0.13) −0.04 (0.09)
Using iPad 0.14 (0.16) −0.03 (0.10)
Learning goals −0.05 (0.09) 0.04 (0.06)
Learning outcomes 0.16 (0.09) 0.19 (0.06) 0.14
Teacher support needed −0.02 (0.09) −0.03 (0.06)
Model summary
R2 0.26 0.43
F (df) 0.93 (15, 39); p = 0.54 1.94 (15, 39); p = 0.049

Note. SE = standard error; sr2 = squared semi-partial correlation. Significant effects are printed bold.
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Netherlands. The aim of the learning labs was to provide students with opportunities to 
regulate their own learning and support their autonomy in order to personalise their 
learning and make it more worthwhile.

In one of the two learning labs (Compulsory), students report that they were supported 
in their autonomy to make their own choices in their learning process. Students had the 
freedom to choose each lesson on which school subject they would work on, how they 
work on it and when they would like to take a test. This means students had autonomy 
over all components of instruction (pacing, time, sequence, practice and review), which 
mainly refers to organisational and procedural autonomy support as distinguished by 
Stefanou et al. (2004). This learning lab also shows positive effects on students’ intrinsic 
motivation for learning and on their achievement. The second learning lab (Electives) had 
a similar set up as the first one, with other teachers and school subjects. The main 
difference with the first learning lab was a lower level of autonomy support provided 
by the teachers: teachers scheduled the tasks students could work on, the pace of this 
work and when students were tested. In addition, teachers provided more instruction at 
the expense of individual student work. In this second learning lab, autonomy support 
included lower levels of organisational, procedural and cognitive autonomy support (see 
Stefanou et al. 2004, for these three types of autonomy support), compared to the first 
learning lab intervention. For the second learning lab no effects have been found on 
student achievement and even small negative effects have been found with respect to 
learning motivation: students show higher scores on External motivation and 
A-motivation, compared to the control condition.

For both learning labs, various relationships have been found between the perceived 
autonomy-supportive activities, on the one hand, and learning motivation and achieve
ment, on the other hand. Sequencing -the extent to which students are allowed to set the 
sequence of completing tasks- is positively related to both autonomous forms of motiva
tion for learning and student achievement in both learning labs. In the second lab, most 
other autonomy-supportive activities show different relationships with learning motiva
tion, either positive or negative. This means that some of the autonomy-supportive 
activities were perceived as demotivating and others as motivating. A reason for these 
differential outcomes might be that some of the autonomy-supportive activities were not 
perceived as autonomy support by the students, with lower scores in the Electives 
learning lab, in particular. Relatively low scores on autonomy-supportive activities in the 
Electives learning lab refer to the extent to which students discussed with the teacher the 
support they need for learning (Teacher support needed), the extent to which students 
were allowed to choose the way they completed their work (Task completion) and the 
extent to which students plan their work (Planning). In addition, a significant difference 
has been found in increase in perceived autonomy support between Compulsory learning 
lab and the control condition, but not between Electives learning lab and control condi
tion. Combined with the a possibly more controlling role of the teachers in the second 
learning lab, some of the autonomy-supportive activities might have been evaluated as 
teacher pressure instead of autonomy support. Therefore, learning lab Compulsory could 
probably best be identified as an autonomy-supportive learning climate, and learning lab 
Electives as a combination of an autonomy-supportive and controlling classroom climate 
(Reeve and Cheon 2021).
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Autonomy-supportive activities

Although previous literature reviews of autonomy-supportive teaching (e.g. Teixeira 
et al. 2020; Vasconcellos et al. 2020) established beneficial effects, the mixed findings 
of the current study confirm the conclusions of Sorgenfrei and Smolnik (2016) in their 
review of empirical research on learner motivation and achievement. In their conceptual 
model of the relationship between learner control interventions and learner achieve
ment, they emphasise the – mediating- role of perceived learner control as well as the 
differential influences on this relationship of both learner characteristics and teaching 
approach. In the current study, the first learning lab, which shows significant positive 
effects on student motivation and achievement, also shows a relatively large increase in 
autonomy support as perceived by the students. In this learning lab, students could 
choose each lesson the school subject they would work on. In the other learning lab, no 
increase in perceived autonomy support can be reported. This second learning lab 
offered lower levels of learner control. The mixed findings with respect to learning 
motivation and achievement suggest that not all teaching approaches that are directed 
to supporting student autonomy might be equally effective. These findings are also in 
line with the review studies of Karich, Burn, and Maki (2014) and Niemiec, Sikorski, and 
Walberg (1996), who reported many near zero-effects of autonomy-supportive inter
ventions on student achievement. Although Reeve and Cheon (2021) distinguish seven 
core autonomy-supportive teaching behaviours based on previous studies on the 
beneficial effects of the separate teaching activities, they do not provide empirical 
evidence of their model.

Learner characteristics as well as teaching approach with various selections or combi
nations of autonomy-supportive activities might have a differential effect on student 
achievement. The differential effects of learning characteristics is also shown by Graça, 
Calheiros, and Barata (2013), who found an interaction effect of students’ autonomy and 
the level of autonomy support provided: students with high feelings of autonomy 
recognised the legitimacy of teachers less in a context with low autonomy support, 
compared to other students. The possible differential effect of the teacher and of teaching 
approaches in supporting student autonomy is in line with the findings from Bennett, Ng- 
Knight, and Hayes (2017), who found differences in autonomy support between teachers 
and teaching assistants, with more positive outcomes for teachers. Yet Chatzisarantis et al. 
(2019) found more positive effects of equal autonomy support (a balance of personal and 
classmates’ autonomy support) on educational outcomes and students’ well-being, com
pared to favourable (personal over classmates) or unfavourable (classmates over perso
nal) autonomy support. These findings could mean differentiating autonomy support 
based on, for example, the expected need of students, might be less effective than 
providing autonomy support equally for all students.

Limitations and directions for future research

Differences between autonomy-supportive activities, students, and teaching 
approaches might explain the mixed findings of the current study. A first limitation 
we should address is the small sample size, which led to low power of our statistical 
tests and therefore does not allow robust interpretations. A second limitation of the 
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current study is the composition of the control condition, which functioned as the 
reference group in this study. These students were from the same school, but 
another year group. Although we use pre-test scores on learning motivation and 
achievement in our analyses, Grade-7 and Grade-8 students might differ in other 
aspects than learning motivation and achievement, such as learning preferences and 
attitudes towards schooling and teachers.

A third limitation refers to the limited variety of data that have been collected with student 
questionnaires and school administration. No data have been collected during the 
school year, such as class observations, completed tasks of the students or logs from the 
learning environments. This kind of data could have provided a deeper insight in the 
implementation and evaluation of the learning lab interventions and autonomy-supportive 
activities. In addition, with more data on student characteristics and teaching approaches, 
more advanced analyses might also be possible to, for example, examine the moderating role 
of student characteristics (cf., Graça, Calheiros, and Barata 2013) and teacher characteristics 
(cf., Bennett, Ng-Knight, and Hayes 2017) on the effects of autonomy-supportive activities on 
students’ learning motivation and learning outcomes. Also, larger sample sizes will make it 
possible to examine the mediating role of learning motivation between autonomy support 
and student achievement, following other studies on autonomy support (cf., Zhou, 
Ntoumanis, and Thogersen-Ntoumani 2019). Although we realise that more elaborated 
data collection and more advanced statistical analyses require large research efforts, in this 
way future research on autonomy support, learning motivation and achievement can further 
contribute to understanding of effectiveness of teachers’ autonomy support.

Implications for teaching

This study on effects of perceived autonomy support on students’ learning motivation 
and achievement in two learning labs has contributed to our understanding how to 
support student autonomy in secondary education. Although the findings are mixed, it 
seems that a comprehensive approach of autonomy support, with organisational, proce
dural and cognitive autonomy-supportive activities, result in an increase in students’ 
perceived autonomy support as well as their autonomous forms of learning motivation 
and achievement. Organizational autonomy-supportive teaching, in particular, seems to 
be beneficial for students’ motivation for learning. Teachers who allow their students to 
plan their work, to choose their own tasks, to set the sequence of completing these tasks, 
and to follow their own pace support not only the autonomy of their students, but also 
their motivation for learning and -consequently- positive learning outcomes. Future 
research can further this understanding by examining other ways and levels of autonomy 
support, beyond the freedom to do tasks at your own pace and ability level.

Data availability statement

The data that support the findings of this study are available on request from the corresponding 
author [WA]. The data are not publicly available due to their containing information that could 
compromise the privacy of research participants.

EDUCATIONAL STUDIES 15



Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by the Dutch Foundation for Scientific Research (NWO), department of 
Educational Research (NRO), grant number 405-15-823.

Notes on contributors

Wilfried Admiraal is full professor Education and Technology at the Centre for the Study of 
Professions of Oslo Metropolitan University and works in Norway.

Lysanne Post works as post-doc researcher at the Leiden University Graduate School of Teaching 
and work in the Netherlands.

Liesbeth Kester works as full professor Educational Sciences at Utrecht University and work in the 
Netherlands.

Monika Louws works as associate professor at the Utrecht University and work in the Netherlands.

Ditte Lockhorst is senior consultant at Oberon Research and Consultancy in Utrecht and work in the 
Netherlands.

ORCID

Wilfried Admiraal http://orcid.org/0000-0002-1627-3420
Lysanne Post http://orcid.org/0000-0001-7350-2122
Liesbeth Kester http://orcid.org/0000-0003-0482-0391
Monika Louws http://orcid.org/0000-0003-2032-3280
Ditte Lockhorst http://orcid.org/0000-0002-6942-6005

References

Assor, A., H. Kaplan, and G. Roth. 2002. “Choice Is Good, but Relevance Is Excellent: Autonomy- 
enhancing and Suppressing Teacher Behaviours Predicting Students’ Engagement in 
Schoolwork.” British Journal of Educational Psychology 72 (2): 261–278. doi:10.1348/ 
000709902158883.

Belmont, M., E. Skinner, J. Wellborn, and J. Connell. 1988. Teacher as Social Context: A Measure of 
Student Perceptions of TeacherPprovision of Involvement, Structure, and Autonomy Support. (Tech. 
Rep. No. 102. Rochester, NY: University of Rochester.

Bennett, M., T. Ng-Knight, and B. Hayes. 2017. “Autonomy-supportive Teaching and Its Antecedents: 
Differences between Teachers and Teaching Assistants and the Predictive Role of Perceived 
Competence.” European Journal of Psychology of Education 32 (4): 643–667. doi:10.1007/ 
s10212-016-0321-x.

Chatzisarantis, N. L. D., E. N. Ada, M. Ahmadi, N. Caltabiano, D. Wang, C. Thogersen-Ntoumania, and 
M. S. Haggera. 2019. “Differential Effects of Perceptions of Equal, Favourable and Unfavourable 
Autonomy Support on Educational and Well-being Outcomes.” Contemporary Educational 
Psychology 58: 33–43. doi:10.1016/j.cedpsych.2019.02.002.

16 W. ADMIRAAL ET AL.

https://doi.org/10.1348/000709902158883
https://doi.org/10.1348/000709902158883
https://doi.org/10.1007/s10212-016-0321-x
https://doi.org/10.1007/s10212-016-0321-x
https://doi.org/10.1016/j.cedpsych.2019.02.002


Cheon, S. H., J. Reeves, Y. Lee, N. Ntoumanis, N. Gillet, B. R. Kim, and Y. G. Song. 2019. “Expanding 
Autonomy Psychological Need States from Two (Satisfaction, Frustration) to Three 
(Dissatisfaction): A Classroom-based Intervention Study.” Journal of Educational Psychology 
111 (4): 685–702. doi:10.1037/edu0000306.

Ciani, K. D., M. J. Middleton, J. J. Summers, and K. M. Sheldon. 2010. “Buffering against Performance 
Classroom Goal Structures: The Importance of Autonomy Support and Classroom Community.” 
Contemporary Educational Psychology 35 (1): 88–99. doi:10.1016/j.cedpsych.2009.11.001.

Deci, E. L., and R. M. Ryan. 2000. “The “What” and “Why” of Goal Pursuits: Human Needs and the Self- 
determination of Behavior.” Psychological Inquiry 11 (4): 227–268. doi:10.1207/ 
S15327965PLI1104_01.

Early, D. M., J. K. Berg, S. Alicea, Y. Si, J. L. Aber, R. M. Ryan, and E. L. Deci. 2016. “The Impact of Every 
Classroom, Every Day on High School Student Achievement: Results from a School-randomized 
Trial.” Journal of Research on Educational Effectiveness 9 (1): 3–29. doi:10.1080/ 
19345747.2015.1055638.

Eccles, J. S., and A. Wigfield. 2020. “From Expectancy-value Theory to Situated Expectancy-value 
Theory: A Developmental, Social Cognitive, and Sociocultural Perspective on Motivation.” 
Contemporary Educational Psychology 61: 101859. doi:10.1016/j.cedpsych.2020.101859.

Graça, J., M. M. Calheiros, and M. C. Barata. 2013. “Authority in the Classroom: Adolescent Autonomy, 
Autonomy Support, and Teachers’ Legitimacy.” European Journal of Psychology of Education 
28 (3): 1065–1076. doi:10.1007/s10212-012-0154-1.

Guay, F., and R. J. Vallerand. 1996. “Social Context, Student’s Motivation, and Academic 
Achievement: Toward a Process Model.” Social Psychology of Education 1 (3): 211–233. 
doi:10.1007/BF02339891.

Guay, F., R. J. Vallerand, and C. Blanchard. 2000. “On the Assessment of Situational Intrinsic and 
Extrinsic Motivation: The Situational Motivation Scale (SIMS).” Motivation and Emotion 24 (3): 
175–213. doi:10.1023/A:1005614228250.

Hagger, M. S., N. L. D. Chatzisarantis, T. Culverhouse, and S. J. H. Biddle. 2003. “The Processes by 
Which Perceived Autonomy Support in Physical Education Promotes Leisure-time Physical 
Activity Intentions and Behavior: A Transcontextual Model.” Journal of Educational Psychology 
95 (4): 784–795. doi:10.1037/0022-0663.95.4.784.

Hagger, M. S., S. Sultan, S. J. Hardcastle, and N. L. D. Chatzisarantis. 2015. “Perceived Autonomy 
Support and Autonomous Motivation toward Mathematics Activities in Educational and Out-of- 
school Contexts Is Related to Mathematics Homework Behavior and Attainment.” Contemporary 
Educational Psychology 41: 111–123. doi:10.1016/j.cedpsych.2014.12.002.

Hardre, P. L., and J. Reeve. 2003. “A Motivational Model of Rural Students’ Intentions to Persist In, 
versus Drop Out Of, High School.” Journal of Educational Psychology 95 (2): 347–356. doi:10.1037/ 
0022-0663.95.2.347.

Karich, A. C., M. K. Burn, and K. E. Maki. 2014. “Updated Meta-analysis of Learner Control within 
Educational Technology.” Review of Educational Research 84 (3): 392–410. doi:10.3102/ 
0034654314526064.

Kester, L., Cviko, A., Janssen, C., de Jonge, M., Louws, M., Nouwens, S., Paas, T., van der Ven, F., 
Admiraal, W., Post, L., Lockhorst, D., Buynsters, M., Damstra, G. (2018). Docent En Leerling Aan Het 
Stuur. Onderzoek Naar Leren Op Maat Met Ict. [Teacher and student steering. Study on persona
lized learning with ICT]. Utrecht, the Netherlands: Utrecht University, Leiden University & Oberon.

Madjar, N., A. Nave, and S. Hen. 2013. “Are Teachers’ Psychological Control, Autonomy Support and 
Autonomy Suppression Associated with Students’ Goals?” Educational Studies 39 (1): 43–55. 
doi:10.1080/03055698.2012.667871.

Niemiec, R. P., C. Sikorski, and H. J. Walberg. 1996. “Learner-control Effects: A Review of Reviews and 
A Meta-analysis.” Journal of Educational Computing Research 15 (2): 157–174. doi:10.2190/JV1U- 
EQ5P-X2PB-PDBA.

Onderwijsraad. 2014. Een Eigentijds Curriculum, A Contemporary Curriculum. The Hague,the 
Netherlands: Onderwijsraad.

EDUCATIONAL STUDIES 17

https://doi.org/10.1037/edu0000306
https://doi.org/10.1016/j.cedpsych.2009.11.001
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1080/19345747.2015.1055638
https://doi.org/10.1080/19345747.2015.1055638
https://doi.org/10.1016/j.cedpsych.2020.101859
https://doi.org/10.1007/s10212-012-0154-1
https://doi.org/10.1007/BF02339891
https://doi.org/10.1023/A:1005614228250
https://doi.org/10.1037/0022-0663.95.4.784
https://doi.org/10.1016/j.cedpsych.2014.12.002
https://doi.org/10.1037/0022-0663.95.2.347
https://doi.org/10.1037/0022-0663.95.2.347
https://doi.org/10.3102/0034654314526064
https://doi.org/10.3102/0034654314526064
https://doi.org/10.1080/03055698.2012.667871
https://doi.org/10.2190/JV1U-EQ5P-X2PB-PDBA
https://doi.org/10.2190/JV1U-EQ5P-X2PB-PDBA


Reeve, J., and H. Jang. 2006. “What Teachers Say and Do to Support Students’ Autonomy during 
a Learning Activity.” Journal of Educational Psychology 98 (1): 209–218. doi:10.1037/0022- 
0663.98.1.209.

Reeve, J., H. Jang, D. Carrell, S. Jeon, and J. Barch. 2004. “Enhancing Students’ Engagement by 
Increasing Teachers’ Autonomy Support.” Motivation and Emotion 28 (2): 147–169. doi:10.1023/B: 
MOEM.0000032312.95499.6f.

Reeve, J., and S.-H. Cheon. 2021. ““Autonomy-supportive Teaching: Its Malleability, Benefits, and 
Potential to Improve Educational Practice”. Educational Psychologist 56 (1): 54–77. doi:10.1080/ 
00461520.2020.1862657.

Ryan, R. M., and E. L. Deci. 2020. “Intrinsic and Extrinsic Motivation from a Self-determination Theory 
Perspective: Definitions, Theory, Practices, and Future Directions.” Contemporary Educational 
Psychology 61: 101860. doi:10.1016/j.cedpsych.2020.101860.

Sorgenfrei, C., and S. Smolnik. 2016. “The Effectiveness of E-learning Systems: A Review of the 
Empirical Literature on Learner Control.” Decision Sciences Journal of Innovative Education 14 (2): 
154–184. doi:10.1111/dsji.12095.

Stefanou, C. R., K. C. Perencevich, M. DiDintio, and J. C. Turner. 2004. “Supporting Autonomy in the 
Classroom: Ways Teachers Encourage Student Decision Making and Ownership.” Educational 
Psychologist 19 (2): 97–110. doi:10.1207/s15326985ep3902_2.

Su, Y., and J. Reeve. 2011. “A Meta-analysis of the Effectiveness of Intervention Programs Designed 
to Support Autonomy.” Educational Psychology Review 23 (1): 159–188. doi:10.1007/s10648-010- 
9142-7.

Teixeira, P. J., M. M. Marques, M. N. Silva, J. Brunet, J. L. Duda, L. Haerens, J. La Guardia, et al. 2020. 
“Classification of Techniques Used in Self-determination Theory-based Interventions in Health 
Contexts: An Expert Consensus Study.” Motivation Science 6 (4): 438–455. doi:10.1037/ 
mot0000172.

Tian, L., H. Chen, and S. E. Huebner. 2014. “The Longitudinal Relationships between Basic 
Psychological Needs Satisfaction at School and School- Related Subjective Well-being in 
Adolescents.” Social Indicators Research 119 (1): 353–372. doi:10.1007/s11205-013-0495-4.

Urdan, T., and A. Kaplan. 2020. “The Origins, Evolution, and Future Directions of Achievement Goal 
Theory.” Contemporary Educational Psychology 61: 101862. doi:10.1016/j.cedpsych.2020.101862.

Vansteenkiste, M., M. Zhou, W. Lens, and B. Soenens. 2005. “Experiences of Autonomy and Control 
among Chinese Learners: Vitalizing or Immobilizing?” Journal of Educational Psychology 97 (3): 
468–483. doi:10.1037/0022-0663.97.3.468.

Vasconcellos, D., P. D. Parker, T. Hilland, R. Cinelli, K. B. Owen, N. Kapsal, J. Lee, et al. 2020. “Self- 
determination Theory Applied in Physical Education: A Systematic Review and Meta-analysis.” 
Journal of Educational Psychology 112 (7): 1444–1469. doi:10.1037/edu0000420.

Wei, D., D. Zhang, J. He, and J. Bobis. 2020. “The Impact of Perceived Teachers’ Autonomy Support 
on Students’ Mathematics Achievement: Evidences Based on Latent Growth Curve Modelling.” 
European Journal of Psychology of Education 35 (3): 703–725. doi:10.1007/s10212-019-00437-5.

Yu, C., X. Li, S. Wang, and W. Zhang. 2016. “Teacher Autonomy Support Reduces Adolescent Anxiety 
and Depression: An 18-month Longitudinal Study.” Journal of Adolescence 49: 115–123. 
doi:10.1016/j.adolescence.2016.03.001.

Zhou, L.-H., N. Ntoumanis, and C. Thogersen-Ntoumani. 2019. “Effects of Perceived Autonomy 
Support from Social Agents on Motivation and Engagement of Chinese Primary School 
Students: Psychological Need Satisfaction as Mediator.” Contemporary Educational Psychology 
58: 323–330. doi:10.1016/j.cedpsych.2019.05.001.

18 W. ADMIRAAL ET AL.

https://doi.org/10.1037/0022-0663.98.1.209
https://doi.org/10.1037/0022-0663.98.1.209
https://doi.org/10.1023/B:MOEM.0000032312.95499.6f
https://doi.org/10.1023/B:MOEM.0000032312.95499.6f
https://doi.org/10.1080/00461520.2020.1862657
https://doi.org/10.1080/00461520.2020.1862657
https://doi.org/10.1016/j.cedpsych.2020.101860
https://doi.org/10.1111/dsji.12095
https://doi.org/10.1207/s15326985ep3902_2
https://doi.org/10.1007/s10648-010-9142-7
https://doi.org/10.1007/s10648-010-9142-7
https://doi.org/10.1037/mot0000172
https://doi.org/10.1037/mot0000172
https://doi.org/10.1007/s11205-013-0495-4
https://doi.org/10.1016/j.cedpsych.2020.101862
https://doi.org/10.1037/0022-0663.97.3.468
https://doi.org/10.1037/edu0000420
https://doi.org/10.1007/s10212-019-00437-5
https://doi.org/10.1016/j.adolescence.2016.03.001
https://doi.org/10.1016/j.cedpsych.2019.05.001

	Abstract
	Introduction
	Autonomy support in secondary education
	Method
	Research design and participants
	Data
	Perceived autonomy support
	Autonomy-supportive activities
	Students’ learning motivation
	Student achievement

	Learning lab interventions
	Analyses

	Findings
	Effects on students’ learning motivation
	Effects on student achievement
	Relationship between teachers’ autonomy support and learning motivation
	Relationship between teachers’ autonomy support and student achievement

	Discussion and Conclusion
	Autonomy-supportive activities
	Limitations and directions for future research
	Implications for teaching

	Data availability statement
	Disclosure statement
	Funding
	Notes on contributors
	ORCID
	References

