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Abstract

In Eastern cultures, teaching is challenging due to students’ increasing needs for
autonomy and refusal to be controlled in traditional ways. Understanding the rela-
tionship between autonomy-supportive practices and students’ learning outcome is
essential for assisting teachers to create supportive learning environment to satisfy
the needs for autonomy and intrinsic motivation. Using self-determination theory,
we investigated how an autonomy-supportive environment related to students’ need
of autonomy, motivation, and achievement in science and mathematics. We con-
sidered the association between the autonomy support from school, teacher, and
family and the students’ achievement in both science and mathematics. A sample
of 810 8th grade students, 15 science teachers and 15 mathematics teachers from
15 schools in Myanmar were included. Multilevel structure equation modelling
was used to examine the relationships among variables from both individual and
school level. Overall findings indicated that students’ perceived teacher and par-
ent autonomy support were significantly associated with the students’ engagement,
anxiety, and academic achievement in both science and mathematics. Teachers’
perceived autonomy from school significantly related to students’ perceived au-
tonomy support from their teachers. In addition, teachers’ perceived autonomy from
school indirectly related to students’ achievement in science and directly related to
students’ achievement in mathematics. The finding also showed no synergistic ef-
fect between teacher autonomy support and parent autonomy support on students’
outcome variables.
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1 Introduction

In the rapidly evolving social landscape of East Asia, motivating middle school ado-
lescents has become an increasingly complex challenge. Traditional methods of dis-
cipline and control, once staples of Eastern educational culture, are diminishing in
effectiveness as students exhibit a greater desire for independence and autonomy.
This shift necessitates innovative approaches to foster sustainable motivation among
students, with a particular focus on enhancing student engagement and motivation
in basic education. Science and mathematics education, as integral components of
the STEM curriculum, are especially impacted by these changes. Understanding
these subjects promotes students’ critical and logical thinking and facilitates their
performance and academic achievement in other areas (Singh et al., 2002). The
advancement of science and mathematics is crucial for Myanmar to transition from a
developing to a developed nation. Despite abundant natural resources, limited human
resources capable of applying advanced technology hinder economic growth. Thus,
scientific and mathematical knowledge is essential for implementing modern technol-
ogy in education and socio-economic sectors. This need is reflected in the Ministry of
Education’s new policies (Ministry of Education, 2020), which aim to upgrade edu-
cational standards to international levels and provide knowledge for socio-economic
application. Thus, the role of development of science and mathematics education has
become truly important in Myanmar.

Therefore, the onus is on educators to discover strategies that not only engage
students but also enhance their intrinsic motivation in these two critical subjects.
Self-Determination Theory (SDT) serves as a vital framework in this endeavor, advo-
cating for the provision of autonomy support to fulfill students’ psychological needs,
thereby bolstering intrinsic motivation, a key driver of learning behaviors and aca-
demic success in science and mathematics (Ahn et al., 2021; Grolnick et al., 1997).
Previous studies have delineated the effects of autonomy support across three pri-
mary environments: the classroom, where teacher-provided autonomy support cor-
relates with increased student motivation and achievement (Froiland et al., 2012;
Jang et al., 2010); the home, where parental autonomy support predicts positive child
development outcomes (Chirkov & Ryan, 2001; Mageau et al., 2015); and the school,
where institutional support for teachers can lead to more autonomy-supportive teach-
ing practices (Robertson, 2010). Despite these insights, research has often exam-
ined these settings in isolation, overlooking the synergistic potential of an integrated,
autonomy-supportive learning environment.

Our extensive literature review has identified two critical gaps: first, the need for
a holistic examination of the interconnected roles of family, classroom, and school
autonomy-supportive environments in shaping students’ autonomous learning
(Goldberg & Loth, 2020), second, the scarcity of research considering the effects
of autonomy support on negative learning outcomes, such as learning anxiety, and
the mediating role of learning anxiety in the relationship between autonomy support
and academic achievement (Sowislo & Orth, 2013).This study aims to bridge these
gaps by adopting an integrative perspective to analyze the collective association of
autonomy support provided by parents, teachers, and schools. We will investigate
how this integrated autonomy-supportive environment can fulfill students’ needs
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for autonomy, subsequently enhancing intrinsic motivation, reducing anxiety, and
improving engagement and achievement in science and mathematics.

2 Background
2.1 Satisfaction of autonomy needs

Self-determination theory (SDT) is a theory of motivation and self-determined voli-
tion. It claims that human beings have three basic psychological needs: autonomy,
competence, and relatedness; thus, the fulfillment of these needs is indispensable for
healthy human functioning (Ryan, 2009). The significance of these needs is consid-
ered within the domains of education and classroom practices (Guay, 2022; Ryan &
Deci, 2000), given that their satisfaction is a basic requirement for improving intrin-
sic motivation in educational contexts (Haw & King, 2022; Ryan & Deci, 2000).

SDT describes three types of motivation: intrinsic motivation, extrinsic motiva-
tion, and amotivation. Intrinsic motivation drives students to act for action’s sake,
and when under the influence of intrinsic motivation, students are prone to experi-
ence delight and fulfillment (Bureau et al., 2022; Reeve & Cheon, 2021; Ryan &
Deci, 2020). Extrinsic motivation involves performing an activity as a necessary
chore to fulfill a demand, avoid punishment, or receive a reward. Amotivation is
a state in which an individual lacks the intention to act at all (Cheung & Zerouali,
2024; Turner et al., 2009). Based on the self- determination continuum, the motiva-
tional needs range from the intrinsic motivation, extrinsic motivation, to amotivation
(Abah et al., 2022; Deci & Ryan, 1985; Ryan & Deci, 2020). On the one side of this
continuum, intrinsic motivation is a kind of motivation to take part in behavior and
conduct accordingly. It is to encounter enjoyment and happiness, no reward, and no
punishment. On the other end is amotivation. Amotivated people are not motivated to
do any task (Cheung & Zerouali, 2024; Ryan & Deci, 2020).

Intrinsic motivation refers to “doing something because it is inherently interesting
and enjoyable” (Ryan & Deci, 2000). Intrinsic motivation can be facilitated by the
social contexts such as teachers, parent, and school climates (Deci & Ryan, 2000;
Niemiec & Ryan, 2009). As indicated by self-determination theory (SDT), intrinsic
motivation is the principal subject to promote and advance high quality of learning.
Numerous experimental studies based on self-determination theory assumption pro-
pose that intrinsic motivation and autonomous type motivation are helpful for inter-
nationalization, optimal learning and engagement and ideal learning in classroom
(Abah et al., 2022; Savage-Speegle, 2017).Numerous educators and researchers have
examined the influences of intrinsic motivation in classroom contexts (Chirkov &
Ryan, 2001). Cultivating intrinsic motivation for learning can improve engagement
and academic achievement and reduce anxiety and depression (Howard et al., 2021;
Ryan & Deci, 2000).

According to the self-determination theory, autonomy is defined as “feeling free
and volition in one’s actions and is a basic human need” (Deci, 1995). It is nour-
ished by and in turn nourishes our intrinsic motivation and our proactive interest in
the world around us (Deci, 1995). Since autonomy is a critical psychological need
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involving the experience of volition and self-direction in thought, feeling, and action,
it serves as the foundation for other needs such as competence and relatedness (Haw
& King, 2022; Legault, 2016; Niemiec & Ryan, 2013). One of the notable meta-
analysis in work context shows that the need for autonomy is the driving factor in
explaining motivation in workforce (Van den Broeck et al., 2016). In addition, the
recent meta-analysis shows that the need for autonomy is the most effective in pre-
dicting in intrinsic motivation, but less in predicting in other types of motivation
(Bureau et al., 2022). As explained in SDT, autonomy support is also an interpersonal
style in which a teacher or parent considers the opinions and views of the students
or children, explains the rationale behind and provides options and opportunities for
self-initiation (Chirkov & Ryan, 2001; Ryan & Deci, 2000).

2.2 Autonomy supportin the classroom

Autonomy support means that “an individual in a position of authority (e.g., an
instructor in the classroom and parent in the home) takes the other’s (e.g., a student’s
in the classroom and the children’s in the home) perspective, acknowledges the oth-
er’s feelings, and provides the other with pertinent information and opportunities for
choice, while minimizing the use of pressures and demands” (Black & Deci, 2000;
Deci & Ryan, 1985).

According to SDT, when students receive the autonomy support from their teach-
ers, their intrinsic motivation will increases, leading to improved performance
(Painter, 2011). In the classroom, teachers who apply autonomy-supportive teaching
strategies enhance engagement and autonomous motivation by considering the stu-
dents’ thoughts and perceptions, sparking an interest in learning, providing choices
and options, identifying effective learning objectives, and using interesting activities
and resources (Reeve, 2009). Many experimental-designed studies confirmed that
autonomy support from teachers significantly influences engagement (Niemiec &
Ryan, 2009), academic achievement, and autonomous motivation in the classroom
(Datu et al., 2018; Froiland et al., 2016; Grolnick et al., 1997). In addition, several
studies have showed that students with teachers who provide autonomy support have
more positive learning outcomes and higher engagement in the classroom than those
with controlling teachers (Jang et al., 2012; Reeve, 2009). Moreover, students’ need
for autonomy was found to be a significant mediating variable in such relationships
(Jang et al., 2012). Teacher autonomy support is also associated with other factors
of non-academic performance such as self-regulated learning behaviours confidence
(Alivernini & Lucidi, 2011; Mammadov & Schroeder, 2023) and psychological well-
being (Mongiovi, 2018). Autonomy support can also be used to give students initia-
tive during lessons to increase their interest and curiosity.

Extensive literature review have pointed out that, most of the studies showing
the positive relations between autonomy support and positive learning outcomes are
based on the North America sample (Deci et al., 1981; Ginsburg & Bronstein, 1993;
Grolnick et al., 1997; Jian et al., 2018; Ryan & Grolnick, 1986; Vallerand, 1997) and
European sample (Bieg et al., 2011; Gromann et al., 2023; Hofferber et al., 2016).
Similar studies have been done on all levels of schooling including elementary (Ryan
& Grolnick, 1986), high school (Vallerand, 1997), college (Black & Deci, 2000)
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and postgraduate education (Williams & Deci, 1996). Only a few are conducted in
Eastern contexts, such as Russia (Chirkov & Ryan, 2001), China (Chen et al., 1997)
and Korea (Jang et al., 2012). In addition, some of the cross-cultural studies have
found that the provision of autonomy support is associated with achievement across
both Western and Eastern cultures (Cal, 2019). Some cross-cultural researchers have
highlighted the application of SDT in non-Western cultures. In Myanmar, education
policymakers and teachers are shifting from a traditional teacher-centered approach
to a more constructivist method, emphasizing students’ choice and engagement. This
shift underscores the importance of enhancing teachers’ pedagogical skills to support
student autonomy and intrinsic motivation in learning (Kyaw, 2023; Marie, 2021;
Ministry of Education, 2016; Soe et al., 2017). Therefore, exploring the application
of SDT, particularly regarding autonomy support and student learning outcomes, is
crucial in Myanmar.

Teacher autonomy support can reduce negative learning outcomes such as anxi-
ety, depression, and boredom (Yu et al., 2016), and studies have found that teacher
autonomy support is related to attitude and anxiety towards mathematics. Hall and
Webb (2014) find that instructor support is positively related to interest and enjoy-
ment and negatively related to anxiety. Piechurska-kuciel (2011) performs a correla-
tional study with 621 Polish students in secondary school and finds that a higher level
of teacher support is related to a lower level of language anxiety. Moreover, teacher
autonomy support can reduce school drop-out rate (Alivernini & Lucidi, 2011). The
influence of teacher autonomy support on anxiety is also noted in sports. In the cor-
relational study conducted by Quested and Duda (2011), perceived autonomy support
is negatively related to social anxiety and body dissatisfaction. However, research
examining the influences of teacher autonomy support on negative learning outcomes
remains limited.

2.3 Autonomy support in the family

There are two main types of parenting behaviours: supportive behaviours and con-
trolling behaviours (Joussemet et al., 2008). Supportive parents provide choices and
options for their children (Grolnick et al., 1997), while parents who apply controlling
behaviours nurture their children with psychological control (Joussemet et al., 2008).
These psychological controls can cause antisocial behaviour (Vansteenkiste et al.,
2005). In contrast, if the children receive parent autonomy support, they will feel
more autonomous and can better adjust to the environment (Joussemet et al., 2008).
Autonomy-supportive parenting is “a parenting style which is based on self-determi-
nation theory in which parents are supportive, display warmth towards their children,
and encourage them to act from an internally regulated belief system” (Daniels et al.,
2018, p.10). Many studies have showed that parent autonomy support both directly
and indirectly influences their children’s learning outcomes. Autonomy support from
a parent is positively correlated to intrinsic motivation, competence, and academic
performance (Adie et al., 2012; Grolnick et al., 1997).

Parental support plays an important role in developing children’s psychologi-
cal constructs, and it benefits non-academic outcomes, including self-esteem, self-
efficacy, and social and psychological well-being (Fan & Williams, 2010; Gofen,
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2009; Vasquez et al., 2016). For example, Fousiani et al. (2014) have found that
parent autonomy support is significantly correlated to self-endorsement in Belgium
and Greece. Other studies have showed that a lack of parental autonomy support
can cause negative outcomes, such as social, behavioural and emotional problems
(Cohen et al., 2008).

Studies on parent autonomy support is very scarce in Myanmar. Culture contex-
tualization of Myanmar is different from the Western context (Win, 2023). Culture
varies based on the goals of collectivism and individualism. These two aspects affect
education policies, family structure, and organization management. People in West-
ern countries are high in the mechanism of individualism (Hofstra et al., 2002; Rob-
ertson, 2010), which emphasizes the role of personal freedom of options and choice
and independence (Robertson, 2010). Myanmar is one of the Asian countries that
mainly relied on collectivism. Students in Myanmar prefer to work with together and
are more productive collaborating in learning than learning solo. In addition, they are
dependant on adults to make a decision or to do something new (Oo, 2015; Rudkin &
Erba, 2018; Speckien & Ku, 2022; Win, 2023).

Many studies on autonomy support have been done in the Western context (Afia
et al., 2019; Bean et al., 2003; Deci & Ryan, 1985, 2000; Grolnick et al., 1997; Mar-
bell-Pierre et al., 2019; Soenens et al., 2009, 2017). A few researches in the Eastern
context (e.g., Indonesia, Korea, China, Singapore) have found that the positive effect
of autonomy support (Feng et al., 2019; Feril et al., 2016; Jang et al., 2012; Lan &
Mastrotheodoros, 2022; Wang et al., 2017). However, as our generation in the East-
ern context moves in the direction of less collectivism and more individualism, we
are more likely to increase warmth and support and decrease control in educational
styles as well as parenting styles. More research is needed to understand the impor-
tance of parent autonomy support on students’ development, as Myanmar will be
more oriented towards individualism in coming decade (Rarick & Nickerson, 2006).

2.4 Autonomy supportin school

Autonomy support for employees in the workplace is an important way to empower
workers and thereby improves engagement and motivation and reduces anxiety (Deci
& Ryan, 1985, 2000). Moreover, the degree of autonomy support that an employee
receives in their environment will increase the positive organizational outcomes
(Deci & Ryan, 2000), such as job satisfaction (Pearson & Moomaw, 2005). In the
education and school setting, teachers are the employees who most influence stu-
dents, as they play a major role in the education and instruction (Sehrawat, 2014).
Therefore, providing teachers with autonomy support can serve as a way to empower
teachers in their position of authority and responsibility in the school (Akbarpour-
Tehrania et al., 2012).

Teacher autonomy refers to a teacher’s freedom to create strategies and to pro-
mote an interactive structure and innovation in the classroom (Lee, 2014). In the
school management setting, teacher autonomy is defined as the teacher’s “self-rule
and independence in conducting their tasks in terms of process, decision making, and
time management” (Song et al., 2012, p.65). Teacher autonomy positively affects
teachers’ attitude and motivation towards autonomy in the classroom (Iachini, 2008).
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If the teachers have autonomy in planning a curriculum and teaching, then they can
provide autonomy to their students; on the contrary, if teaching is controlled by the
school and factors related to the school, then teachers will be less likely to provide
autonomy support to their students (Pelletier, 2002). In addition, autonomy support
from the school allows the teachers to make decisions regarding classroom practices
and encourages teacher-student interactions in the classroom (Gurganious, 2017). If
the teacher has a high degree of teacher autonomy in the classroom, then students-
teacher interactions will be more active and more different types of activities can
be performed (Sehrawat, 2014). Teacher autonomy is also essential for professional
development. If teachers have autonomy, then they will have many opportunities to
develop and improve, and they will be autonomous teachers who can teach more
effectively (Robertson, 2010; Sehrawat, 2014). It has been found that teacher auton-
omy is one of the main characteristics of the 21st century learner-center constructivist
classroom (Gurganious, 2017).

Therefore, the autonomy of teachers by the school and the autonomy support of
students by teachers are directly related (Akbarpour-Tehrania et al., 2012). In a con-
structivist classroom, instructors are responsible for providing autonomy to students
(Ryan & Deci, 2000). Teacher autonomy is a tool for creating learner autonomy and
positive learning outcomes (Bhushan, 2018). As a result, to provide autonomy sup-
port for students, the teachers should have the autonomy to decide their approaches
and curricula. To examine the reason why some teachers are still employing control-
based strategies in the classroom, it is necessary to explore whether the school has
established an autonomy-supportive environment for the teachers (MacBeath, 2012).

2.5 Present study

Based on the review of the previous findings, we have known that the autonomy sup-
port from both teacher and parent might relate with students’ academic and non aca-
demic outcomes through mediating the basic needs and motivation (Adie et al., 2012;
Cal, 2019; Chirkov & Ryan, 2001; Deci & Ryan, 2000). We have also found that the
importance of teacher autonomy for providing autonomy support for the classroom in
the school setting. A few studies have also showed that if the teachers are supported
by school and administrative function, they could provide autonomy support for stu-
dents in the classroom (Pelletier et al., 2002). In addition, the positive association
of teacher autonomy and students achievement has been revealed in many studies
(Ayral et al., 2014). In conclusion, the previous findings have highlighted the impor-
tance of autonomy support to students from different perspective.

Despite the growing literature highlighting the importance of autonomy support in
fostering intrinsic motivation and learning engagement, several research gaps remain.
First, few studies have investigated the combined role of teachers, parents, and the
school environment, particularly the interaction of autonomy support from these dif-
ferent sources. Second, the dual impact of motivation and anxiety, as mediators in the
relationship between autonomy support from teachers or parents and students’ aca-
demic performance, has been under-explored. Third, while most research has focused
on Western samples (Afia et al., 2019; Bean et al., 2003), there is a scarcity of studies
on samples from Myanmar, which presents a distinct cultural context.
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Grounded in self-determination theory, this study aims to address the identified
research gaps by examining the impact of autonomy support from teachers, parents,
and the school environment on the academic performance of Myanmar students. The
study also investigates how autonomy need satisfaction, intrinsic motivation, engage-
ment, and anxiety mediate this relationship. Two-level structural equation model will
be used to answer the questions. At the student level, our research will explore the
predictive association of perceived autonomy support from parents and teachers on
students’ engagement, anxiety, and academic achievement, mediated by the satisfac-
tion of autonomy needs and intrinsic motivation. At the school level, we will examine
the association of institutional autonomy support and teachers’ autonomy-supportive
practices. The hypothesized model is shown in Fig. 1. Based on the above theoretical
and empirical studies, it was hypothesized that:

H1 Students’ perceived teacher autonomy support predicts students’ academic
achievement through the mediating of autonomy need satisfaction, intrinsic motiva-
tion, engagement and anxiety in science and mathematics.

H2 Students’ perceived parent autonomy support predicts students’ academic
achievement through the mediating of autonomy need satisfaction, intrinsic motiva-
tion, engagement and anxiety in science and mathematics.

H3 Teachers’ perceived autonomy from school predicts students’ academic achieve-
ment through the mediating of teacher autonomy support in science and mathematics.

H4 The relationship of students’ perceived teacher autonomy support and their aca-
demic outcomes will depend on the extent to which they perceive autonomy support
from their parents in science and mathematics.

Teacher
autonomy
from school

(Between school level)

(Within students level)

Teacher

autonomy Engagement
support \

Autonomy i Academic
Intrinsic z
need L achievement
motivation

satisfaction

Parent r— /
autonomy

support

Fig. 1 Hypothesized Autonomy-supportive Environment Model
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3 Method
3.1 Participants and procedure

Participants were selected from Yesagyo Township (Magway Region) and Sagaing
Township (Sagaing Region) in Myanmar. The target participants were 810 8th stu-
dents from 15 science and mathematics classes from 15 schools and their science
(2 male and 13 females) and mathematics (6 male and 9 female) teachers. Detailed
information on schools and classes were presented in Appendix I. These schools were
selected based on their willingness to take the same monthly science and mathemat-
ics tests. In Myanmar, the basic education school was characterized as level A, B, or
C. These levels were based on four criteria: school compound, communication and
transportation, student-teacher ratio, and university entrance ratio range. A type A
school was located in an urban area with well-equipped multimedia classrooms, con-
venient transportation, and sufficient areas for playgrounds and gardens; the student-
teacher ratio was 27.25 to 1. For a type B School, although most of the above criteria
were satisfied, the transportation and communication was not convenient. Most type
C schools were located in rural areas. For this type of school, the student-teacher ratio
was typically very large (around 65 students per class). In these schools, one teacher
has to teach multiple subjects in multiple grades. In our study, we included all type of
schools (A, B, C). Data collection was conducted before Covid 19 pandemic.

3.2 Measures

Students were asked to take both science and mathematics tests, and to answer a
survey on their perception of teacher autonomy support, parent autonomy support,
autonomy need satisfaction, intrinsic motivation, engagement and anxiety. Both
science and mathematics teachers were also asked to answer a survey on teacher
autonomy support from the school. For all measurement scales, previously validated
questionnaires were used, and those measures were translated for Myanmar. The ini-
tial translation of the materials from English to Myanmar was completed by a teacher
educator who was an expert in both English and Myanmar. The initial translated ver-
sion was then translated back to English by a second teacher educator who was also
an expert in both English and Myanmar and didn’t have the access to the original
English version. Then, the consistency between the second English version and the
original English version was checked and discussed with the researcher. As the influ-
ences of autonomy support on learning were studied for science and mathematics, all
questionnaires, except the questionnaire for parent autonomy support, were modi-
fied for both science and mathematics. All items adapted a five-point Likert scale
(strongly disagree, disagree, neutral, agree, and strongly agree). To ensure that these
standardized questionnaires were suitable for Myanmar, the reliability of the instru-
ments (Cronbach’s alpha) was calculated, and confirmatory factor analysis (CFA)
was performed. The model results and lowest and highest score for each measure
were presented in Table 1.
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Table 1 Confirmatory factor analysis results for measurement models

Model (CFA) x2/df CFI TLI RMSEA Factor Factor
Loading Loading
Lowest Highest

Perceived Teacher autonomy support (S) 4.19 098 096 0.06 0.56 0.73
Perceived Teacher autonomy support (M)  5.74 098 0.96 0.08 0.61 0.73
Autonomy need satisfaction S 3.94 0.99 098 0.06 0.66 0.74
Autonomy need satisfaction M 4.99 099 096 0.11 0.71 0.74
Intrinsic motivation S 3.1 099 098 0.051 0.59 0.80
Intrinsic motivation M 3.16 0.99 0.98 0.052 0.57 0.87
Engagement S 4.06 093 092 0.06 0.46 0.75
Engagement M 5.42 092 092 0.07 0.54 0.82
Anxiety S 4.18 0.99 0.98 0.06 0.66 0.74
Anxiety M 7.81 0.99 0.97 0.09 0.72 0.82
Parent autonomy support 3.89 0.96 096 0.06 0.52 0.76

Note: “S” indicates Science, “M” indicates Mathematics

3.2.1 Perceived teacher autonomy support

To assess perceived teacher-provided autonomy support, participants were asked to
complete the short six-item version of the Learning Climate Questionnaire (LCQ;
Williams & Deci, 1996). The example item was “I feel that my teacher provides me
choices and options”. The reliability coefficients of the questionnaires for teacher
autonomy support in science and mathematics (STAS and MTAS) were 0.80 and
0.84, respectively. CFA was also conducted to test the structural validity of this
instrument. The results showed that the structure of teacher autonomy support in
both science and mathematics fitted the data adequately.

3.2.2 Parent autonomy support

To assess perceived parental autonomy support, participants were asked to complete
the Perceived Parental Autonomy Support Scale (P-PASS) questionnaire. This ques-
tionnaire was the final version developed by Mageau et al. (2015), and it included
two dimensions: autonomy and psychological controls. In this study, autonomy sup-
port dimension was only evaluated using seven items. The example item was “My
parents gave me many opportunities to make my own decisions about what I was
doing”. The participants were asked to complete a survey for each parent. The reli-
ability coefficients of mother and father autonomy support were 0.85 and 0 0.89,
respectively. In the model test, the average score of each item of mother and father
autonomy support was used to measure parent autonomy support (PAS). The struc-
ture of PAS fitted the data adequately.

3.2.3 Autonomy need satisfaction
To assess the extent to which students experienced autonomy psychological need

satisfaction, the Perceived Autonomy subscale from the Activity—Feelings States
Scale (AFS) was used (Reeve & Sickenius, 1994). In this sub scale, three items were
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included to assess autonomy need satisfaction. The example was “During the class,
I feel I am doing what I want to be doing”. The reliability coefficients of autonomy
need satisfaction in science and mathematics (SANS and MANS) were 0.71 and
0.76, respectively. The structures of autonomy need satisfaction in science and math
fitted the data adequately.

3.2.4 Intrinsic motivation

To assess intrinsic motivation, the students were asked to complete an academic
self-regulation questionnaire (Ryan & Connel, 1989). This questionnaire covered
four topics, i.e., external regulation, introjected regulation, identified regulation, and
intrinsic motivation, and there were 32 items for four sub-topics (nine for external
regulation, nine for introjected regulation, seven for identified regulation and seven
for intrinsic motivation). However, in this study, we only used the sub-dimension
of intrinsic motivation. The reliability coefficients of intrinsic motivation for sci-
ence and mathematics (SIM and MIM) were 0.87 and 0.91, respectively. All fac-
tor loadings are greater than 0.4. However, the model fit indices for the dimension
of intrinsic motivation with original 7 items were not acceptable (y2/df=24.1>5,
RMSEA=0.169>0.08, CFI=0.875<0.9, TLI=0.812<0.9, and y2/df=31.31>5,
RMSEA=0.193>0.08, CFI=0.886<0.9, TLI=0.829<0.9, respectively in science
and mathematics). According to model modification indices, we added two correla-
tion parameters between the items. The first one was between the items “I do my
science/mathematics homework because it’s fun” and “I do my science/mathematics
homework because I enjoy doing my homework”, and the second one was between
the items “I try to answer hard science/mathematics question in class because I enjoy
answering hard questions” and “I try to answer hard science/mathematics ques-
tions in class because it’s fun to answer hard questions”. The final overall model
fits for science and mathematics improved (y2/df=3.1, RMSEA=0.051, CF1=0.990,
TLI=0.983, and y2/df=3.16, RMSEA=0.052, CFI=0.993, TLI=0.988, respectively
in science and mathematics) and all factor loadings were greater than 0.4.

3.2.5 Classroom engagement

Classroom engagement refers to the extent of students’ active involvement in learn-
ing activities (Jang et al., 2012). To assess classroom engagements, the students were
asked to complete rate four aspects of engagement: agentic engagement (e.g., “Dur-
ing class, I express my preferences and opinions”), behavioural engagement (e.g., “I
listen carefully in class”), emotional engagement (eg., “I enjoy learning new things in
class”) and cognitive engagement (eg., “When doing schoolwork, I try to relate what
I’m learning to what I already know”). The adapted version including four parts of
engagement was used (Reeve & Tseng, 2011), and 21 items were included. Students’
engagement were traditionally measured from three dimensions, including behav-
ioural, emotional, and cognitive engagement (Fredricks et al., 2004; Jimerson et al.,
2003). However, these three types of involvement were emerged from the directional
process initiated by the teacher and they represent only incomplete understanding
of engagement (Reeve, 2012). Therefore, the agentic engagement was incorporated
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to contribute to understanding of how students really engaged themselves and it
was initiated by the learner (Reeve, 2012). Therefore, four-dimensional measure of
engagement involved two directional processes. It was also indicated that the four-
dimensional structure of students’ engagement (behavioural, emotional, cognitive,
and agentic) showed stronger psychometric qualities with high internal consistency
and good external validity (Reeve & Tseng, 2011; Reeve & Lee, 2013; Veiga, 2016).
Thus, four-dimensional measure of students’ engagement was used in this study.
The reliability coefficients of engagement for science and mathematics (SENG and
MENG) were 0.93 and 0.95, respectively. The structures of classroom engagement
for both science and mathematics fitted the data adequately.

3.2.6 Learning anxiety

Anxiety is the feeling of worry, nervousness, or unease about something. Learning
anxiety is a kind of anxiety which relates to feeling of worried come from the author-
ity, such as teachers, or specific subjects like English, mathematics etc. (Aparnath,
2014). To test anxiety, the class-related anxiety scale of the achievement emotion
questionnaire was used because this questionnaire has been validated for pre-ado-
lescents (Peixoto et al., 2015). This questionnaire included four items. The example
items is “I feel nervous in Science and Math class”. The reliability coefficients of
classroom anxiety for science and mathematics were 0.78 and 0.85, respectively. The
structures of learning anxiety for science and mathematics fitted the data adequately.

3.2.7 Achievement score

There were three types of assessment in Basic Education in Myanmar, monthly test,
two short-term tests, and final test (Tanaka & Khine, 2020). For academic achieve-
ment, the score from the test conducted in December was used in this study. We orga-
nized a panel of 5 teachers to develop this achievement, all of them were experienced
teachers. A professor in the filed of Science & Mathematics education from local
university examined each item to make sure the content validity of the test was good.
It took 1.5 h to finish each test. The test for science included true/false items, multiple
choice items, completion items and open-ended questions. The test for mathemat-
ics included true/false items, multiple choice items, and short and long open-ended
questions. The test for mathematics covered ratios, proportions, variation, and social
mathematics, while the test for science covered environmental conservation, space
and meteorology, and information and communication technology.

3.2.8 Teacher autonomy scale

To assess teacher autonomy, the teacher autonomy scale was used. This scale was
developed by Pearson and Hall (1993). In 2005, Pearson and Moomaw modified
the teacher autonomy scale, which included 18 items. The reliability coefficients of
science and mathematics teacher autonomy were 0.95 and 0.92, respectively. Due to
the small sample size for teacher group (n=15), CFA was not conducted. However,
this instrument has been found to have high validity in another study (Yazici, 2016),

@ Springer



How an autonomy-supportive learning environment influences... Page 130f35 53

in which 497 teachers in Turkey were included. The goodness of fit indices obtained
through CFA were as follows: y2/df=2.23, GFI=0.90, RMSEA=0.06, SRMR =0.06,
CFI=0.97, IF1=0.97, NFI=0.94, NNFI=0.96. This instrument was also used in the
Eastern context (Malaysia) in a study of 471 schoolteachers (Varatharaj et al., 2015).
Given that Malaysia and Myanmar are both in Asia and have similar cultural back-
grounds, this instrument of teacher autonomy was used to collect data from teachers
in this study. For the teachers’ level (between), teachers’ gender and class-level per-
formance were also considered as the controlling variables.

3.3 Data analysis

To test our hypothesized model, structure equation modeling was employed. Accord-
ing to Hoyle (1995, p.1), SEM was a “comprehensive statistical approach to testing
hypotheses about relationships among observed and latent variables”. The structural
model indicated the relationships between the one latent variable to other latent or
unobserved variable. It specified the pattern by which “particular latent variables
directly or indirectly influence changes in the values of certain other latent variables
in the model” (Byrne, 2010, p.13). Harman’s single-factor test was the most widely
used techniques to identify the issue of common method variance. In present study,
the result of this value for science was 34.59% and for mathematics was 40.58%,
both of them were below the critical value of 50% (Podsakoff & Organ, 1986), which
meant that there was no common method bias. According to the theoretical frame-
work we proposed, two level (student-level and school-level) structure equation
model was established.

All the analysis were conducted with Mplus version 7.4. We interpreted the model
fit based on the following cut-of values following the recommendations by Byrne
(2006), Hooper et al. (2008), and Hu and Bentler (1999): the ratio of chi-square to the
number of degree of freedom below 3 is considered good and below 5 is acceptable,
the comparative fit index (CFI) above 0.90, tucker lewis index (TLI) above 0.90, and
root-mean-square error of approximation (RMSEA) smaller than 0.08 are considered
as acceptable.

4 Results
4.1 Preliminary analysis

Preliminary analysis was conducted with Pearson’s correlation coefficient. Accord-
ing to the correlation and descriptive results, teacher autonomy from school was posi-
tively correlated to perceived teacher autonomy support, and perceived autonomy
support from teachers and parents was positively related to engagement and aca-
demic achievement and negatively related to anxiety in both science and mathemat-
ics. Tables 2 and 3 showed the correlation results among variables in science and
mathematics.
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Table 2 Correlations, means, and standard deviations of variables (science)
Variable 1 2 3 4 5 6 7 8
1. STA -
2. STAS 0.06™ -
3. PAS 0.06™ 0.15™ -
4. SANS 0.05™ 0.74" 0.26" -
5. SIM 0.04™ 0.51" 0.18" 0.68" -
6. SENG 0.06™ 0.77" 0.41™ 0.76" 0.78" -
7. SAX -0.04™ 051" 023" 0477 0457 0537 -
8. SA 0.17" 0.55" 0.33" 0.52" 0.50" 0.65" 053" -
Mean 3.88 3.83 4.02 3.81 3.92 3.82 2.62 81.32
SD 0.43 0.56 0.59 0.66 0.67 0.58 0.86 13.84

Note: STA: Science teacher autonomy from school; STAS: Science Teacher Autonomy Support; PAS:
Parent Autonomy Support; SANS: Science Autonomy Need Satisfaction; SIM: Science Intrinsic
Motivation; SENG: Science Engagement; SAX: Science Anxiety; SA: Science Achievement; **p <.0/

Table 3 Correlations, means, and standard deviations of variables (mathematics)

Variable 1 2 3 4 5 6 7 8
1. MTA -

2. MTAS 0.05" -

3.PAS 0.05™ 0.15™ -

4. MANS 0.05™ 0.76" 0.32" -

5. MIM 0.04™ 0.59™ 0.25™ 0.78™ -

6. MENG 0.05" 0.80™ 0.42" 0.80™ 0.80" -

7. MAX -0.04™  -0.52"™ 031" 054" 055" 057 -

8. MA 0.16" 0.57" 0.36" 0.57" 0.55™ 0.68™ -0.59" -
Mean 3.48 3.12 3.97 3.70 3.79 3.81 2.75 78.59
SD 0.39 0.613 0.54 0.828 0.81 0.70 1.03 17.87

Note: MTA: Mathematics teacher autonomy from school; MTAS: Mathematics Teacher Autonomy
Support; PAS: Parent Autonomy Support; MANS: Mathematics Autonomy Need Satisfaction; MIM:
Mathematics Intrinsic Motivation; MENG: Mathematics Engagement; MAX: Mathematics Anxiety;
MA: Mathematics Achievement; **p <.0]

4.2 Two-level structure equation modelling (SEM) results for science

To examine if multilevel modelling was appropriate, intraclass correlation coeffi-
cient (ICC) were calculated for the amount of the between level variance in students’
achievement. The ICC of science achievement was 0.268. Therefore, it was suitable
to do multilevel model (Preacher et al., 2011).

We tested the hypothesized model (Fig. 1) for science as the initial model. The
result showed that the initial model received acceptable model fit. However, accord-
ing to the model modification report from Mplus software, we modified the model by
adding the direct association from teacher and parent autonomy support to the stu-
dents’ engagement and anxiety. Then, adjustments were made according to the modi-
fication indices to develop the final model. As shown in Table 4, compared with the
initial model, the final model (Fig. 2) showed better model fit. Therefore, the results
were explained according to the final model. Parametric residual bootstrap method is
an effective method for calculating mediation effects of data with multi-level struc-
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Table 4 Model fit indices for two-level structure equations for science

Model 12 df w2ldf RMSEA CFI TLI
Initial Model 1502.556 331 4.54 0.066 0.91 0.90
Finalized Model 1134.090 327 347 0.055 0.94 0.93

l Class level performance

=

‘-159“". —— _— 565%**

Between level (School)

6717%%

Within level (Students)
SENG
S4Teee
312
509+
680%** SIM Scien achiev
! *.110‘“
200%*s L2061 %% 051 | Hl
[ =]
=236%**
PAS SAX

- 172%*

Fig. 2 Final Two-Level Structure Equation Model for Science Note: x p<.05; #x p<.01; %% p<.001.
ICC=0.268 STA: Science Teacher Autonomy; STAS: Science Teacher Autonomy Support; PAS: Par-
ent Autonomy Support; SANS: Science Autonomy Need Satisfaction; SIM: Science Intrinsic Motiva-
tion; SENG: Science Engagement; SAX: Science Anxiety; Scien achiev: Science achievement

ture (Fang et al., 2019), therefore, it was adopted in current study. Table 5 showed
the direct and indirect associations of predictors and outcome variables for science.
According to the model results, at the student level (within), science teacher
autonomy support and parent autonomy support were positively related to science
autonomy need satisfaction (§=0.619, p<.001 and p=0. 290, p<.001, respectively),
which was in turn positively correlated to science intrinsic motivation (p=0.680,
p<.001). Science intrinsic motivation positively related to science engagement
(B=0.509, p<.001) and negatively related to science anxiety (f = -0.261, p<.001).
In addition, science teacher autonomy support directly correlated with engagement
(B=0.443, p<.001) and science anxiety ( = -0.344, p<.001). Parent autonomy sup-
port also directly correlated with science engagement (=0.312, p<.001) and science
anxiety (B = -0.172, p<.001). Science academic achievement was positively pre-
dicted by engagement (3=0.547, p<.001) and negatively predicted by anxiety in the
science classroom ( = -0.236, p<.001). Chained mediating effects were discovered
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Table 5 Significance test of direct and indirect effects on engagement, anxiety and achievement in science
(final model)

From Path Mediator To Effect size p-value Total  Percentage
Between STA Direct Sci-achiev 0.285 0.076 0.285 47.7%
Indirect STAS 0.162 <0.05 0312 52.3%
SENG
STAS 0.079 0.056
SANS SIM
SENG
STAS 0.054 0.123
SAX
STAS 0.017 0.080
SANS SIM
SAX
Within ~ STAS  Direct Engagement  0.443 <0.001  0.443 67.4%
Indirect SANS 0.214 <0.001 0.214 32.6%
SIM
PAS Direct 0.312 <0.001 0312 75.7%
Indirect SANS SIM 0.100 <0.01 0.100 24.3%
STAS  Direct Anxiety -0.344 <0.001 -0.344 75.8%
Indirect SANS SIM -0.110 <0.001 -0.110 24.2%
PAS Direct -0.172 <0.01  -0.172 77.1%
Indirect SANS SIM -0.051 <0.01 -0.051 22.9%
STAS Indirect SENG Sci-achiev 0.242 <0.001  0.466 --
SANS SIM 0.117 <0.001
SENG
SAX 0.081 <0.01
SANS SIM 0.026 <0.001
SAX
PAS Indirect SENG Sci-achiev 0.171 <0.001 0279 --
SANS SIM 0.055 <0.01
SENG
SAX 0.041 <0.05
SANS SIM 0.012 <0.01
SAX

Note: MTA: Math Teacher Autonomy; MTAS: Math Teacher Autonomy Support; PAS: Parent Autonomy
Support; MANS: Math Autonomy Need Satisfaction; MIM: Math Intrinsic Motivation; MENG: Math
Engagement; MAX: Math Anxiety; Math achiev: Math achievement

connecting science teacher autonomy, science teacher autonomy support and parent
autonomy support with science academic achievement. Socioeconomic status was
associated with students’ academic achievement (3=0.110, p<.01).

At the school level (between), science teacher autonomy positively related to sci-
ence teacher autonomy support (f=0.671, p<.001) but was not directly related to
students’ achievement. However, the indirect path from science teacher autonomy to
students’ achievement through the mediating of science teacher autonomy support
and engagement was significant (see Table 5). For the between level, teacher’s gen-
der and class-level performance were used as the controlling variables. According to
the results, teachers’ gender does not associate with teachers’ perceived autonomy.
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Table 6 Model fit indices for two-level structure equations for mathematics

Model X2 df x2/df RMSEA CFI TLI

Initial Model 1499.109 331 4.53 0.066 0.93 0.92

Finalized Model 1234.400 327 3.77 0.059 0.95 0.94
| Gender | | Class level performance

104 629%***

Between level (School)

Within level (Students)

MTAS 365%** ( MENG
365%%* 10 b
591 %%% “485%*¥
.776*11 .
MANS . MIM Math achiev
.065 L1 21 %%%
A39%+* - koK
i Gender
-.199%*
__297***
PAS MAX
- 263%**

Fig. 3 Final Two-Level Structure Equation Model for Mathematics Note.x p<.05; sx p<.0l; sx*
p<.001. ICC=0.344 MTA: Math Teacher Autonomy; MTAS: Math Teacher Autonomy Support; PAS:
Parent Autonomy Support; MANS: Math Autonomy Need Satisfaction; MIM: Math Intrinsic Motiva-
tion; MENG: Math Engagement; MAX: Math Anxiety; Math achiev: Math achievement

Among 15 science teachers, only two teachers were males. Class level performance
significantly related to teachers autonomy (B=0.565, p<.001).

4.3 Two-level structure equation modelling results for mathematics

ICC was also calculated to examine whether multilevel modelling was suitable
for math (ICC=0.344). Therefore, it was also suitable to do multilevel modelling
(Mutheen & Mutheen, 2007; Preacher et al., 2011). Similar to the science data, we
also modified final model for mathematics by adding the direct association from
teacher and parent autonomy support to the students’ engagement and anxiety. As
shown in Table 6, compared with the initial model, the final model (Fig. 3) fitted
better. Therefore, the results were explained according to the final model. Table 7
showed the direct and indirect relationships of the predictors and the outcome’s vari-
ables for mathematics. The only difference between the model for mathematics and
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Table 7 Significance test of direct and indirect effects on engagement, anxiety and achievement in math-
ematics (final model)

From  Path Mediator To Effect size p-value Total Percentage
Between MTA  Direct Math achiev  0.424 <0.01 0.424 73.1%
Indirect MTAS 0.071 0.079 0.156  26.9%
MENG
MTAS 0.043 0.125
MANS MIM
MENG
MTAS 0.023 0.142
MAX
MTAS 0.019 0.119
MANS MIM
MAX
Within  MTAS Direct Engagement  0.365 <0.001 0365 62.2%
Indirect MANS 0.222 <0.001 0.222 37.8%
MIM
PAS Direct 0.365 <0.001 0.365 68.9%
Indirect MANS MIM 0.165 <0.001 0.165 31.1%
MTAS Direct Anxiety -0.199 <0.01  -0.199 54.7%
Indirect MANS MIM -0.165 <0.001 -0.165 45.3%
PAS Direct -0.263 <0.001 -0.263 68.1%
Indirect MANS MIM -0.123 <0.001 -0.123 31.9%
MTAS Indirect MENG Math achiev  0.183 <0.001 0.402 --
MANS MIM 0.111 <0.001
MENG
MAX 0.059 <0.05
MANS MIM 0.049 <0.001
MAX
PAS Indirect MENG Math achiev  0.183 <0.001 0.381 --
MANS MIM 0.083 <0.001
MENG
MAX 0.078 <0.01
MANS MIM 0.037 <0.001
MAX

Note: MTA: Math Teacher Autonomy; MTAS: Math Teacher Autonomy Support; PAS: Parent Autonomy
Support; MANS: Math Autonomy Need Satisfaction; MIM: Math Intrinsic Motivation; MENG: Math
Engagement; MAX: Math Anxiety; Math achiev: Math achievement

the one for science was that we found a direct association of mathematics teacher
autonomy and students’ achievement which was not identified for science. Therefore,
we could conclude that both models showed similar trends in terms of mechanism of
relationship.

4.4 The synergistic effects of autonomy support from different sources
To test hypothesis 4, we investigated the synergistic effect of teacher autonomy
support and parent autonomy support on academic achievement. As illustrated in

Fig. 4, latent interaction variables derived from teacher autonomy support and parent
autonomy support, referred to as STPAS and MTPAS respectively, were incorpo-
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Gender | Class Level Performance
Teacher autonomy
from school

eacher autonomy’
support

Between level (School)

Within level (Students)

eacher autonom:
support*Parent
utonomy support

Intrinsic
motivation

Academic
achievement

Autonomy need
satisfaction

arent autonomy’
support

Fig. 4 Two-Level Structure Equation Model for Synergistic Effects

rated into both the science and mathematics models. The interaction effects between
teacher and parent autonomy support on Engagement, Anxiety, and Autonomy Need
Satisfaction were analyzed separately, with results presented in Tables 8 and 9. The
findings indicated that none of the interactions were significant in either mathematics
or science, suggesting that the synergistic effects of autonomy support from different
sources were not significantly related with students’ learning engagement, anxiety,
and autonomy need satisfaction. As shown in Table 8, the interaction variable synthe-
sized from teacher autonomy support and parent autonomy support was negatively
related to science autonomy need satisfaction (f =-0.068, p =.050). Figure 5(A) illus-
trated that when students perceived different levels of autonomy support from their
parents, the relationships between science teachers’ autonomy support and students’
autonomy need satisfaction in science learning were nearly identical.

According to the model results, at the student level (within), mathematics teacher
autonomy support and parent autonomy support were positively related to mathematics
autonomy need satisfaction (B=0.591, p<.001 and $=0.439, p<.001, respectively),
which was positively correlated with mathematics intrinsic motivation (f=0.776,
p<.001). Mathematics intrinsic motivation positively related to mathematics engage-
ment (f=0.485, p<.001) and negatively related to mathematics anxiety (f = -0.360,
p<.001). In addition, mathematics teacher autonomy support positively correlated
with engagement (8=0.365, p<.001) and negatively correlated with mathematics
anxiety (p = -0.199, p<.001). Parent autonomy support directly and positively cor-
related with mathematics engagement (3=0.365, p<.001) and directly and negatively
related with anxiety (B = -0.263, p<.001). Mathematics academic achievement was
positively predicted by engagement (f=0.501, p<.001) and negatively predicted
by anxiety in the mathematics classroom (B = -0.297, p<.001). Chained mediating
effects were discovered to connect mathematics teacher autonomy support and parent
autonomy support with mathematics academic achievement. In the students’ level,
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students’ gender and socioeconomic status showed significant relation with students’
achievement (3=0.065, p<.05 and p=0.121, p<.001, respectively).

Mathematics teacher autonomy from the school was positively related to students’
perceived teacher autonomy support (=0.389, p=.096). In addition, the mathe-
matics teacher autonomy was directly related to students’ achievement (f=0.424,
p<.01). For the model of mathematics, teachers’ gender and class level performance
were also used as the controlling variables at the between level. Only class level per-
formance showed significant association with teacher autonomy (p=0.629, p<.001).

As illustrated in Table 9, the interaction between teacher and parent autonomy
support was negatively related to the satisfaction of students’ autonomy needs in
mathematics (f =-0.073, p=.058). Figure 5(B) depicts the synergistic effect of auton-
omy support from both teachers and parents on students’ anxiety regarding math
learning. This suggests that when students perceive varying levels of autonomy sup-
port from their parents, the relationship between the autonomy support provided by
their mathematics teachers and the students’ anxiety about learning math remains
consistently negative.

5 Discussion

Despite the growing acknowledgment of autonomy support, there remained a lack
of comprehensive understanding of its psychological underpinnings and integrated
effects. This study contributed to the literature by addressing several key research
gaps. First, it examined the association of an integrated autonomy-supportive envi-
ronment including combined role of teachers, parents, and the school environment
on students’ learning outcomes. Second, we examined the interaction of autonomy
support from these sources, offering a nuanced understanding of its interactive rela-
tionship. Third, we explored the dual impact of motivation and anxiety as mediators
in the relationship between autonomy support and students’ academic performance.
Forth, we focused on a sample from Myanmar, providing insights into a distinct
cultural context.

Grounded in self-determination theory (SDT), this study aimed to explore how
autonomy support from various sources relates to Myanmar students’ academic per-
formance, mediated by autonomy need satisfaction, intrinsic motivation, engagement,
and anxiety. The hypothesized relationships among these variables were confirmed
through our analysis. Specifically, we found that when students perceived autonomy
support from both teachers and parents, they experienced higher intrinsic motiva-
tion, lower anxiety, and consequently, improved academic outcomes. These findings
align with the internalization mechanism of autonomy support, as explained in SDT.
However, it is important to note that additional significant relationships beyond the
initial theoretical framework were uncovered through structural equation modeling
(SEM). In particular, we discovered that students’ motivation, anxiety, and academic
achievement were directly related to teacher autonomy from school, teacher auton-
omy support, as well as parental autonomy support. This data-driven exploratory
approach provided further insights into these direct relationships. Moreover, our fur-
ther exploratory analysis did not find a significant synergistic effect of autonomy
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support from different sources on the outcome variables. This finding helps refine
our understanding of how autonomy support operates in isolation and interaction. As
such, the investigation of these pathways, contextualized within the Myanmar educa-
tion setting, was informed by a combination of both confirmatory and exploratory
approaches. The overall fit of the Structural Equation Model (SEM) demonstrates
a strong alignment with the data collected from Myanmar, indicating that the final
model provides a good representation of the observed relationships among the vari-
ables. This suggests that the theoretical framework and proposed pathways are well-
supported by the empirical evidence, confirming the robustness and validity of our
model in this specific educational context. In conclusion, the findings of this study
will offer valuable insights for educators, policymakers, and parents, underscoring
the critical role of a supportive environment in enhancing students’ academic perfor-
mance. Additionally, understanding the interplay between different sources of auton-
omy support and psychological mediators can inform targeted interventions aimed at
improving educational outcomes.

5.1 Understanding the relationship between autonomy support in a learning
environment from three perspectives and student learning outcome

In this autonomy-supportive system, we considered autonomy support in home,
classroom, and school. In the home setting, parents is the major provider of autonomy
support. In the classroom, teachers have two important roles: implementer of auton-
omy support for students and recipient of autonomy support from the school. In term
of autonomy support from school, the research findings emphasized the importance
of assessing the extent to which teachers could be granted a certain level of autonomy
from the school if we want to understand why some teachers didn’t provide auton-
omy support for students in the classroom. In line with the work of Lee (2014), teach-
ers may be discouraged from providing autonomy support to students if they do not
receive sufficient autonomy support from the school. This finding implied that there
was a positive cycle associated with the delivery of autonomy support. If the teachers
have more autonomy in school (e.g., they can implement their own ideas, determine
the plan and pace of their lessons, or develop diverse teaching approaches and learn-
ing activities), they tend to show higher autonomous motivation in teaching and more
self-determination. As a result, autonomy support satisfied the psychological needs
of autonomy of teachers and increased empathy towards and willingness to provide
autonomy support to students in the classroom. In contrast, the long-term exposure
to an autonomy-thwarting school environment can cause teachers to become motiva-
tional disengaged from teaching and to simply consider teaching as a job. In this way,
maladaptive outcomes, such as low work motivation, stress, and decreased interest
in work are more likely, and it is not surprising that similar patterns of control will
occur in the classroom.

Students have strong interpersonal connections with both their teachers and their
parents, who are their main authority figures. In this regard, the motivating styles
adopted by teachers and parents (home) are fundamental. The present findings further
confirmed the significance of the autonomy support provided by parents and teach-
ers and was in line with the recent result of meta-analysis showing the importance
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Fig.5 Interactions between Teacher Autonomy Support and Parent Autonomy Support

of providing teacher and parent autonomy support for promoting positive learning
outcomes (Mammadov & Schroeder, 2023). First, the present findings indicated
that parent autonomy support directly and indirectly related to academic and non-
academic outcomes, which was consistent with previous findings (Chirkov & Ryan,
2001; Vallerand, 1997) and was also consistent with local research findings which
showed the positive relationship between the authoritative parenting styles (psycho-
logical autonomy granting) and students’ academic performance (Thida, 2017). In
particular, it was revealed that exposure to a home environment that was perceived
to support autonomy was associated with psychological need fulfillment, which was
related to autonomous motivation and positive learning outcomes. Such findings also
reinforced the importance of a motivating parenting style, which was closely related
to the parent-adolescent relationship. Due to the increasing need for autonomy in
puberty, students from a controlling family environment are more likely to have low
self-determination and strong feelings of being controlled, which are associated with
decreased autonomous motivation and increased maladaptive behaviours, including
low learning engagement (Soenens et al., 2017; Vasquez et al., 2016). In such situ-
ations, parents tend to use hostile control methods and harsh punishments to force
compliance. Unfortunately, such authoritarian parenting tends to lead to a negative
cycle of controlling behaviours, undesired outcomes, more controlling behaviours,
and more undesired outcomes (Daniels, 2018).

A similar positive association pattern was observed for the classroom, which was
largely in line with previous work (Alivernini et al., 2011; Black & Deci, 2000). If
students received autonomy support from their teachers, they were more likely to
experience autonomy needs and intrinsic motivation, which could increase engage-
ment. Thus, perceived autonomy support was positively related to psychological
well-being, adjustment in class, and academic performance but negatively related to
learning anxiety and stress (Feril et al., 2016). In addition, autonomy support might
evoke a positive dynamic in the classroom, as students will be willing to put effort
into learning and thus teachers could offer more choices and opportunities for stu-
dents to explore; in turn, students will have an increased interest in learning and
higher motivation (Tang et al., 2013).
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An interesting finding worth further exploration was that, compared to parents,
teachers showed a stronger association with students. A possible reason for this phe-
nomenon was that teachers took a more critical role in learning. Teenagers tend to
respect and believe in the legitimacy of teacher authority in learning; therefore, they
recognized and accepted suggestions and instructions from teachers. In contrast, par-
ents usually provide only daily care and financial support. This interpretation was
corroborated by Bureau and colleagues’ (2022) meta-analysis result showing teacher
autonomy support predicts students’ need satisfaction and self-determined motivation
more strongly than parental autonomy support. The previous research from Asia con-
text (India) also supported that teacher autonomy support more strongly influenced
on academic motivation and achievement than parent autonomy support (Banerjee &
Halder, 2021). However, one of the previous meta-analytic research pointed out that
parent autonomy support had a stronger influence on non-academic motivational out-
comes than academic outcomes (Vasquez et al., 2016). Therefore, parent autonomy
support seemed to be continually important for children.

Additionally, this investigation revealed that there were no significant synergistic
effects from teacher autonomy support and parent autonomy support on students’
learning. Both parents and teachers play crucial roles as socialization agents in the
development of children’s learning (Banerjee & Halder, 2021). Previous research has
indicated that receiving autonomy support from various sources, including teachers,
mothers, fathers, and peers, leads to improved outcomes in both academic and non-
academic domains (Banerjee & Halder, 2021; Guay et al., 2013; Laursen & Mooney,
2008). The current research findings suggest that, regardless of the level of parental
autonomy support perceived by students, the positive relationships between teacher
autonomy support and students’ perceptions of learning and academic engagement
were robust in both science and mathematics. This implies that even if children do
not receive high levels of autonomy support from their parents, sufficient autonomy
support from their teachers can motivate them to exert greater effort and achieve bet-
ter learning outcomes. Therefore, this study underscores the critical importance of
teacher autonomy support.

5.2 Understanding the psychological mechanism of relationships in an
autonomy-supportive environment

As expected, a chained mediating role of autonomy needs satisfaction and intrinsic
motivation were also supported for both science and mathematics. Taken together,
these two variables fully mediated the linking covariation between autonomy sup-
port and learning outcomes. Such a finding was not only in line with other studies
that explained the relationship between autonomy support and learning outcomes
(Chew & Wang, 2014; Jang et al., 2012), but also confirmed the critical role of auton-
omy needs and motivation in learning as explained by SDT (Alivernini & Lucidi,
2011; Chirkov & Ryan, 2001). According to SDT, the satisfaction of basic needs was
fundamental for increasing intrinsic motivation (Chirkov & Ryan, 2001; Reeve &
Cheon, 2021). Intrinsic motivation was fostered by satisfying the basic psychological
need for autonomy (Bureau et al., 2022; Niemiec & Ryan, 2009; Van den Broeck et
al., 2016), through autonomy support from social contexts. Previous research also
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confirmed that the need for autonomy was a driving factor for intrinsic motivation
(Bureau et al., 2022; Van den Broeck et al., 2016). Interestingly, this mediating mech-
anism was revealed in autonomy-supportive environments both at home and in the
classroom (Chew & Wang, 2014; Chirkov & Ryan, 2001; Marzuki et al., 2023). It
was also important to noted that intrinsic motivation associated with engagement,
learning anxiety, and academic achievement in both science and mathematics. Culti-
vating intrinsic motivation can improve engagement and academic achievement and
reduce anxiety. The results showed that parent autonomy support can directly and
indirectly reduce learning anxiety in both science and mathematics. A similar finding
was discussed in previous research showing the relationship between parent auton-
omy support and children mathematics homework (Feng et al., 2019).

5.3 Limitations and future directions

Despite of the important implications of the present study, this study relies on cross-
sectional survey which can only explore the relationships or associations among
variables. Therefore, further studies must apply alternative approach, such as lon-
gitudinal or experimental methods, to examine the effect and influence of auton-
omy support on the performance of teachers and students. It is also necessary to
investigate other mediating variables through which autonomy support influences
students and teachers. Although well-established scales were chosen as instruments
for this study to ensure the validity of the variables, the CFA results primarily rep-
resent construct validity, which was found to vary across different cultural contexts.
Therefore, future research might investigate such influences by measuring autonomy
supportive behaviours more objectively, such as through observation. In addition, the
needs for competence and relatedness should be considered in further studies since
we included only autonomy need satisfaction in our analysis. It would be interesting
to examine how the autonomy support provided by parents and teachers influences
other outcomes, such as the psychological well-being or maladaptive behaviours of
students because these behaviours can result in classroom inattentiveness, refusing
to get homework and increasing school drop-out rate (Oostdam et al., 2018), and
to explore whether parent autonomy support influences more on academic outcome
than on non-academic outcomes. Finally it is suggested to conduct the related study
in other subjects such as English and Social Science in both high school sector and
higher education sector in Myanmar.

5.4 Implications for establishing autonomy-supportive environments in
Myanmar

In the evolving educational landscape of East Asia, traditional methods of motivating
individuals through directive commands, rooted in obedience to authority within both
school and family, are facing challenges. Today’s youth, driven by a desire for self-
expression, initiative, and autonomy, are increasingly resistant to such authoritarian
methods. This shift requires educators and parents to reassess motivational strate-
gies. Our research finding shows the importance of providing autonomy-supportive
environment in nurturing students’ learning outcomes. Our findings also delineate
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significant indirect associations, illustrating the chained mediating roles of need sat-
isfaction, intrinsic motivation, engagement, and anxiety on learning outcomes. These
trends, consistent across both science and mathematics, underscore the importance
of integrated autonomy support and signal a pressing need for further research. The
study’s insights into the psychological mechanisms of autonomy support provide
valuable implications for educational practices in East Asia and beyond.

Myanmar is an Asian country with a traditional Eastern culture. The parenting
styles of this culture were quite different from those of Western cultures, which focus
on individualism (Oo, 2015; Rudkin & Erba, 2018). However, the current findings
show that autonomy-supportive parenting benefit adolescents. As cultural adaption
occurs, individuals in the younger generation tend to prefer choices and to take initia-
tive for their actions. As such, it is worth noting that traditional control strategies that
attempt to compel children to follow rules would very likely damage their self-deter-
mination. In contrast, autonomy-supportive parenting can be employed to nurture the
next generation in Myanmar.

In recent years, Myanmar teachers started to realize that they should change their
pedagogical practices from teacher-centred to learner-centred (Soe et al., 2017). The
Ministry of Education has introduced new basic education curriculum since 2016
(Ministry of Education, 2016, 2020). Some of the recent studies have showed that
students and student teachers (prospective teachers) are more constructive oriented
which mean they prefer constructive approach to traditional ways because it can
allow students to be active and autonomous learner (Kyaw, 2023). Therefore, these
teacher autonomy support strategies should be incorporated in the curriculum and
planning and teaching learning processes in Myanmar education reforms.

In summary, this study highlights the importance of establishing an autonomy-
supportive environment that can produce a beneficial dynamic cycle for both teach-
ers and students. First, it is critical to create a school administrative system in which
teachers feel respected and encouraged. Furthermore, a positive classroom envi-
ronment motivates students and encourages confidence and self-determination. In
addition, a harmonious family environment is essential for building a good parent-
children relationship and thereby improves motivation and engagement in learning.
These findings have practical implications for school administrators, policy makers,
teachers, and parents.

Appendix

The total number of schools, teachers and students.

No School School Region  No. of Sci- No. of No of No. of
Number level ence Teacher ~ MathTeacher Students Response
Students
1 School A A Sagaing 1 1 53 51
2 School B A Sagaing 1 1 56 54
3 School C A Sagaing 1 1 55 53
4 School D B Sagaing 1 1 59 51
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No School School Region  No. of Sci- No. of No of No. of
Number level ence Teacher ~ MathTeacher Students Response
Students
5 School E B Sagaing 1 1 57 52
6 School F C Sagaing 1 1 62 49
7 School G A Yesagyo 1 1 60 59
8 School H A Yesagyo 1 1 62 61
9 School I A Yesagyo 1 1 64 61
10 School J B Yesagyo 1 1 68 63
11 School K B Yesagyo 1 1 60 55
12 School L B Yesagyo 1 1 60 54
13 School M C Yesagyo 1 1 63 47
14 School N B Yesagyo 1 1 60 53
15 School O C Yesagyo 1 1 62 47
Total 15 15 15 901 810
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