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Abstract

Teachers are primary instructors in teaching activities, and their teaching behaviors exert a 
significant impact on student academic achievement. According to the self-determination 
theory, autonomy-supportive teachers are able to satisfy the basic psychological needs 
of students, facilitate their learning motivation and academic engagement, and greatly 
enhance their academic achievement. The meta-analysis of this study encompassed 
37 empirical studies investigating teacher autonomy support and student academic 
achievement, involving 53 independent samples and 18,278 participants. The results 
revealed three key aspects. Firstly, teacher autonomy support was positively related 
to need satisfaction, academic motivation, academic engagement, and academic 
achievement. The effect size for autonomy support was more pronounced in relation 
to need satisfaction, academic motivation, and academic engagement compared to its 
impact on academic achievement. Secondly, need satisfaction and academic motivation 
played significant mediating roles in the relationship between teacher autonomy support 
and student academic achievement, while no significant mediating effect was observed 
for academic engagement. Thirdly, the age, economic, and cultural backgrounds of 
students did not moderate the relationship between autonomy support and academic 
achievement. Therefore, it is advised that future educational endeavors prioritize providing 
students with increased autonomy support. This may contribute to the fulfillment of 
their basic psychological needs, igniting learning motivation and enhancing academic 
engagement and achievement.

Keywords　teacher autonomy support; psychological need satisfaction; academic 
motivation; academic engagement; academic achievement

1　Introduction
Academic achievement is a key indicator for evaluating learning outcomes, education quality, 
and equity across countries (OECD, 2016). Satisfactory academic achievement facilitates 
a positive cycle in individual development (Ye et al., 2014; Zhang et al., 2020) and serves 
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as an important factor in disrupting the intergenerational transmission of poverty (Altschul, 
2012). Therefore, it is important to analyze the factors influencing academic achievement. 
Teachers play a vital role in students’ developmental environment, as their personality 
dispositions, self-efficacy, and instructional behaviors exert an impact on student academic 
achievement (Huang & Xin, 2007; Reeve, 2009; Ryan & Deci, 2017). Numerous empirical 
studies based on self-determination theory (SDT) in recent years have highlighted that an 
autonomy-supportive style positively predicts student academic achievement (Black & Deci, 
2000; Patall et al., 2018). However, there are still lingering questions regarding the extent to 
which teacher autonomy support impacts student academic achievement and the underlying 
factors that influence the significance level of their relationship. Additionally, it is imperative 
to analyze the mechanisms through which teacher autonomy support influences academic 
achievement. This study employed a meta-analysis to explore the significance level of the 
relationship between teacher autonomy support and student academic achievement, as well as 
the effects of mediating factors and moderating factors.

1.1　Teacher Autonomy Support and Student Academic Achievement
Teacher autonomy support refers to a teaching method that encourages students to 
consider and solve the problem independently (Deci et al., 1981). It emphasizes providing 
students with necessary information and opportunities for choice (Deci & Ryan, 2004) and 
understanding their feelings while refraining from imposing stressful demands (Mageau 
& Vallerand, 2003). In educational practice, autonomy support is primarily demonstrated 
through three types of instructional behavior. First, identifying and developing the inner 
motivational resources of students, such as psychological needs, interests, preferences, goals, 
and values; second, relying on noncontrolling informational language; third, acknowledging 
and understanding students’ perspectives and feelings (Jang et al., 2010; Reeve & Jang, 
2006). Previous research has indicated a significant positive relationship between teacher 
autonomy support and student academic achievement (McDavid et al., 2012; Zhang et al., 
2011). However, some studies have stressed that no significant correlation between teacher 
autonomy support and academic achievement is observed (Schuitema et al., 2016), thereby 
introducing uncertainty into this relationship. Therefore, conducting a meta-analysis is 
imperative to determine the significance level of the relationship between teacher autonomy 
support and student academic achievement. This study hypothesized a significant positive 
correlation between teacher autonomy support and student academic achievement.

1.2　The Mediating Effect of Need Satisfaction, Academic Motivation, and Academic 
Engagement

In addition to its direct impact on academic achievement, teacher autonomy support has 
the potential to influence academic achievement indirectly. According to SDT, the three 
basic needs of individuals include autonomy, competence, and relatedness. Social contexts 
that satisfy these needs facilitate the internalization of motivation, enhance well-being, and 
improve achievement (Jang et al., 2012; Kiefer & Pennington, 2016). Teacher autonomy 



405A Meta-Analysis on Teacher Autonomy Support and Student Academic Achievement

support fulfills students’ need for autonomy while partially satisfying their needs for 
competence and relatedness (Chicote-López et al., 2017; Y. Luo et al., 2014). Fulfillment 
of psychological needs continuously promotes the internalization of motivation, which 
demonstrates that psychological need satisfaction plays a mediating role between teacher 
autonomy support and student academic motivation (Garn et al., 2019; Quested & Duda, 
2011). There exists a sequential pathway, namely “teacher autonomy support → needs 
satisfaction → academic motivation.” In addition, existing studies have revealed that teacher 
autonomy support positively predicts student academic achievement through psychological 
need satisfaction (Chatzisarantis et al., 2019; Jang et al., 2012). This establishes a sequential 
pathway, namely “teacher autonomy support → need satisfaction → academic achievement.”

Teacher autonomy support directly affects academic motivation while indirectly facilitating 
the internalization of motivation and academic achievement improvement through 
psychological need satisfaction (Froiland et al., 2016; Núñez & León, 2016; Thomas &  
Mueller, 2017). A study by Hofferber et al. (2016) revealed that autonomy-supportive 
teaching behavior led to more intrinsic motivation compared to controlling teaching behavior. 
Moreover, teacher autonomy support further enhances student academic achievement through 
the mediating role of academic motivation (Ahmed et al., 2010; Mouratidis et al., 2018; 
Núñez & León, 2016). This indicates a sequential pathway, namely, “teacher autonomy 
support → academic motivation → academic achievement.”

Moreover, the level of individual academic engagement has a direct impact on student 
academic achievement, and active engagement is critical to educational success (Skinner et al., 
2008; Wang & Eccles, 2013). Academic engagement refers to the level of effort students invest 
in learning activities in the context of schooling (Hospel & Galand, 2016). It has been found 
that teacher autonomy support enhances student’s academic engagement (Sofie et al., 2015). 
Teacher autonomy support has an impact on academic engagement through the mediating 
role of academic motivation, indicating a sequential pathway, namely, “teacher autonomy 
support→academic motivation→academic engagement” (Mih & Mih, 2013). Additionally, 
teacher autonomy support directly affects students academic engagement (Chen et al., 
2015), thereby improving student academic achievement (Dincer et al., 2019; Gutiérrez &  
Tomás, 2018). A sequential pathway can be observed, namely, “teacher autonomy 
support→academic engagement→academic achievement.”

In summary, there is a mediating effect chain involving need satisfaction, academic 
motivation, and academic engagement in the relationship between teacher autonomy support 
and student academic achievement. Teacher autonomy support facilitates psychological 
need satisfaction, which leads to enhanced intrinsic motivation, strengthened academic 
engagement, and improved academic achievement (see Figure 1). Although existing studies 
have explored the relationships between these factors separately (Garn et al., 2019; Jang et 
al., 2016; Patall et al., 2018), few studies have analyzed these factors collectively. Therefore, 
this study employed a meta-analysis of structural equation modeling (SEM) to explore the 
relationships among the aforementioned factors. This provides a systematic insight into 
the operational mechanism through which teacher autonomy support impacts academic 
achievement.
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Figure 1　The Relationship between Teacher Autonomy Support and Academic Achievement

1.3　Related Moderating Factors
Potential moderator variables in a meta-analysis are commonly derived from coding 
empirical studies and typically fall into two categories. The first covers measurement factors, 
including measurement methods and dimensional classification. The second encompasses 
contextual factors, such as participant characteristics and publication time (Liu & Qin, 2018). 
By examining 37 studies, this study found that the measurement methods and dimensional 
classification of them were relatively uniform. Therefore, it is challenging to conduct a 
detailed classification of moderating factors. As for the contextual factors considered, the 
age group of participants, along with their national cultural backgrounds and economic 
levels, may moderate the significance level of the relationship between teacher autonomy 
support and student academic achievement. Firstly, adolescent autonomy and the demand 
for autonomy gradually develop with age (Steinberg & Silverberg, 1986; Wu & Fang, 2006). 
Therefore, age potentially moderates the relationship between teacher autonomy support and 
student academic achievement. Secondly, individual experience of autonomy varies across 
different cultures (Iyengar & Lepper, 1999). Cross-cultural research has identified cultural 
differences in the significance level of the relationship between teacher autonomy support and 
student academic engagement in the classroom, as well as academic achievement (Hagger et 
al., 2009; Liu et al., 2013). In conclusion, investigating the moderating effect of age, cultural 
background, and economic level facilitates further insight into the operational mechanism 
through which teacher autonomy support impacts student academic achievement.

2　Methods
2.1　Data Sources and Study Selection
The initial phase involved an extensive search for studies in Chinese databases, such as 
China National Knowledge Infrastructure (CNKI), Wanfang Data, Baidu Scholar, and 
Google Scholar. Keywords incorporated 教师自主支持与学生学业成就 (teacher autonomy  
support and student academic achievement), 学业成绩 (academic achievement), and 学业 

表现 (academic performance), among others. Only one empirical study on the relationship  
between teacher autonomy support and student academic achievement was identified in the 
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searched studies, thereby being excluded from the meta-analysis. Then, keywords of teacher, 
autonomy support*, achievement, and performance were searched through international 
databases, including Scopus, Web of Science, EBSCO Information Services, APA PsycInfo, 
APA PsycArticles, and Google Scholar. The studies were selected according to the following 
criteria: (1) Studies written in English were incorporated. (2) The studies investigated the 
relationship between teacher autonomy support or specific autonomy-supportive behavior 
and student academic achievement. Three of them focused on the relationship between 
specific autonomy-supportive behavior and academic achievement. (3) Empirical studies 
were included, while theoretical studies and literature reviews were excluded. (4) The studies 
reported a clear sample size and effect size regarding the relationship between teacher 
autonomy support and student academic achievement. This study incorporated 37 studies into 
the meta-analysis throughout the screening process (see Figure 2).

Studies identified through database searching N = 585

Excluded duplicate studies N = l44; remaining studies N = 441 

Studies included in the meta-analysis N = 37

Experimental research, data reports, and studies with an unclear sample
size excluded through full-text analysis N = 72; remaining studies N = 37

Studies in languages other than English, research reports, books,
literature reviews, and intervention studies excluded at initial

screening N = 332; remaining studies N = 109

Figure 2　Study Selection Flowchart

2.2　Coding
Effect sizes were calculated based on independent samples in the study. In cases where a 
single study included multiple data samples, multiple coding was conducted accordingly. 
Coding elements encompassed publication information (i.e., the author’s name and publication 
date), sample size, participant characteristics (i.e., age, national economic level, and cultural 
background), and correlation coefficients (see Table 1). The participant characteristics were 
classified and coded as follows. Participant age was categorized according to established 
educational stages, namely elementary school, junior secondary school, high school, and 
university. Economic levels determined the classification of countries as developed or 
developing based on the World Bank’s standard. For instance, developed countries include the 
United States, France, and Sweden, while developing countries encompass China, Vietnam, 
and Chile (World Bank, 2010). In addition, national cultural backgrounds were classified 
into Eastern and Western cultures (Gupta et al., 2002; Hofstede, 1984). Western countries 
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comprised the United States, the Netherlands, and Spain, while Eastern countries included 
China, Republic of Korea, and Pakistan.

Table 1　Basic Information of the Primary Studies Included in the Meta-Analysis
Study Sample 

size
Participant age Cultural/economic background 

(country)
Effect 
size

Amoura et al., 
2015

127 University Western culture/developed country 
(France)

0.00

Chatzisarantis et 
al., 2019

359 High school Western culture/developed country 
(Australia, United Kingdom, Italy, 
Finland)

0.45

Cheung & Wu, 
2012

205 University Eastern culture/developing country 
(China)

0.14

D’Ailly, 2003 806 Elementary 
school

Eastern culture/developing country 
(China)

0.07

Diseth & Samdal, 
2014 (1)

1,239 Junior secondary 
school

Western culture/developed country 
(Norway)

0.31

Diseth & Samdal, 
2014 (2)

1,355 High school Western culture/developed country 
(Norway)

0.28

Froiland et al., 
2016 (1)

110 Junior secondary 
school

Western culture/developed country 
(United States)

0.10

Froiland et al., 
2016 (2)

110 Junior secondary 
school

Western culture/developed country 
(United States)

0.08

Froiland et al., 
2016 (3)

110 Junior secondary 
school

Western culture/developed country 
(United States)

0.14

González & 
Paoloni, 2015

503 University Western culture/developed country 
(Spain)

0.28

González-Cutre 
et al., 2014

400 High school Western culture/developed country 
(Spain)

-0.00

Gutiérrez & 
Tomás, 2018

117 Junior secondary 
school

Western culture/developed country 
(Australia)

0.06

Gutiérrez & 
Tomás, 2019

870 University Western culture/developing country 
(Dominican Republic)

0.02

Hagger et al., 
2009 (1)

404 High school Western culture/developed country 
(United Kingdom)

0.31

Hagger et al., 
2009 (2)

61 High school Western culture/developed country 
(Estonia)

0.29

Hagger et al., 
2009 (3)

158 High school Western culture/developed country 
(Finland)

0.13

Hagger et al., 
2009 (4)

286 High school Western culture/developed country 
(Hungary)

-0.01

Hagger et al., 
2015

216 Junior secondary 
school

Eastern culture/developing country 
(Pakistan)

0.49

Hagger et al., 
2016

265 Elementary 
school

Western culture/developed country 
(Australia)

0.08

(To be continued)
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Study Sample 
size

Participant age Cultural/economic background 
(country)

Effect 
size

Hagger & 
Hamilton, 2018

758 University Western culture/developing country 
(Dominican Republic)

0.10

Halvari et al., 
2009

190 University Western culture/developed country 
(Norway)

0.24

Hardre & Reeve, 
2003 (1)

483 High school Western culture/developed country 
(United States)

0.02

Hardre & Reeve, 
2003 (2)

483 High school Western culture/developed country 
(United States)

0.14

Hardre & Reeve, 
2003 (3)

483 High school Western culture/developed country 
(United States)

0.05

Hardre & Reeve, 
2003 (4)

483 High school Western culture/developed country 
(United States)

0.06

Hardre & Reeve, 
2003 (5)

483 High school Western culture/developed country 
(United States)

0.14

Hardre & Reeve, 
2003 (6)

483 High school Western culture/developed country 
(United States)

0.02

Hardre & Reeve, 
2003 (7)

483 High school Western culture/developed country 
(United States)

0.16

Hardre & Reeve, 
2003 (8)

483 High school Western culture/developed country 
(United States)

0.25

Hyungshim et 
al., 2009

256 High school Eastern culture/developed country 
(Republic of Korea)

0.17

Jang et al., 2012 500 Junior secondary 
school

Eastern culture/developed country 
(Republic of Korea)

0.15

Jia et al., 2009 
(1)

706 Junior secondary 
school

Eastern culture/developing country 
(China)

0.06

Jia et al., 2009 
(2)

709 Junior secondary 
school

Western culture/developed country 
(United States)

0.11

Jungert & 
Koestner, 2015

288 High school Western culture/developed country 
(Sweden, Canada)

0.19

Kiefer & 
Pennington, 
2016 (1)

209 Junior secondary 
school

Western culture/developed country 
(United States)

0.15

Kiefer & 
Pennington, 
2016 (2)

209 Junior secondary 
school

Western culture/developed country 
(United States)

0.18

Kiefer & 
Pennington, 
2016 (3)

209 Junior secondary 
school

Western culture/developed country 
(United States)

0.19

Leenknecht et 
al., 2017

606 University Western culture/developed country 
(Netherlands)

0.14

Legrain et al., 
2015

96 Junior secondary 
school

Western culture/developed country 
(France)

-0.01

(To be continued)

(Continued)
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Study Sample 
size

Participant age Cultural/economic background 
(country)

Effect 
size

Li et al., 2018 616 Junior secondary 
school

Eastern culture/developing country 
(China)

0.09

McDavid et al., 
2012

162 Junior secondary 
school

Western culture/developed country 
(United States)

0.23

Mih & Mih, 2013 174 High school Western culture/developed country 
(Romania)

0.08

Moreno-Murcia &  
Hernández, 2013

698 High school Western culture/developed country 
(Spain)

0.26

Ommundsen & 
Kvalø, 2007

194 High school Western culture/developed country 
(Norway)

0.28

Oriol-Granado et 
al., 2017

428 University Western culture/developing country 
(Chile)

0.31

Pitzer & Skinner, 
2017

1,020 Elementary 
school

Western culture/developed country 
(United States)

0.20

Schuitema et al., 
2016

441 Junior secondary 
school

Western culture/developed country 
(Netherlands)

0.06

Shen et al., 2009 253 Junior secondary 
school

Western culture/developed country 
(United States)

0.19

Hang et al., 2017 277 University Eastern culture/developing country 
(Vietnam)

0.51

van Ryzin, 2011 423 Junior secondary 
school

Western culture/developed country 
(United States)

0.05

Wang, 2017 255 Junior secondary 
school

Eastern culture/developing country 
(China)

0.19

Yarahmadi et al., 
2010

365 High school Eastern culture/developing country 
(Iran)

0.23

Zhang et al., 
2011

286 Junior secondary 
school

Western culture/developed country 
(United States)

0.36

2.3　Publication Bias Test
To examine the heterogeneity of effect sizes, this study employed Q and I 2 tests, while 
publication bias was assessed through funnel plots, Rosenthal’s fail-safe N, Egger’s regression 
test, and the trim-and-fill method. In addition, Comprehensive Meta-Analysis 2.0 (CMA 2.0) 
served as the main instrument for a meta-analysis.

The funnel plot showed that the studies were scattered equally to either side of the overall 
effect size (see Figure 3). Moreover, Rosenthal’s fail-safe N (7,509) exceeded the threshold of 
275 (5k + 10). Additionally, Egger’s regression test indicated an intercept of -0.02 (p > 0.05). 
After applying the trim-and-fill method, the overall effect size was found to remain significant 
under the random effects model. Therefore, it was identified that there was no substantial 
publication bias in the studies selected for the meta-analysis, ensuring robust results.

(Continued)
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Figure 3　Funnel Plot Analysis of the Effect Sizes of Teacher Autonomy Support on Student Academic 
Achievement

3　Results
3.1　Main Effect Test
This study analyzed data from 53 pieces of independent research across 37 studies included in 
the meta-analysis, involving 18,278 participants (see Table 2). The analysis revealed significant 
heterogeneity among the studies, with Qw = 340.14 (p < 0.001) and I2 = 84.71% for the relationship 
between teacher autonomy support and student academic achievement. Therefore, a random 
effects model was employed, along with a moderating effect analysis. The results demonstrated 
that teacher autonomy support had a significant positive impact on student academic achievement 
with an overall effect size of r = 0.17. Additionally, the overall effect sizes of teacher autonomy 
support on student need satisfaction, academic motivation, and academic engagement were r = 0.39, 
r = 0.31, and r = 0.30, respectively. These results highlighted the significant positive impact 
of teacher autonomy support on student need satisfaction, academic motivation, and academic 
engagement. However, the overall effect size of teacher autonomy support on student 
academic achievement was lower than that observed for the other three variables.

Table 2　Meta-Analysis Results: The Impact of Autonomy Support on Need Satisfaction, 
Academic Motivation, Academic Engagement, and Academic Achievement

Variable k N r 95% CI I 2 Heterogeneity

LL UL Qw df p

Autonomy support →  
need satisfaction 29 7,607 0.39 0.32 0.45 94.74 532.58 28 < 0.001

Autonomy support → 
academic motivation 48 15,461 0.31 0.26 0.35 91.22 546.63 47 < 0.001

Autonomy support → 
academic engagement 13 4,381 0.30 0.18 0.41 94.51 218.48 12 < 0.001

Autonomy support → 
academic achievement 53 18,134 0.17 0.13 0.20 84.71 340.14 52 < 0.001

Note. k indicates the number of effect sizes. N represents the sample size. CI refers to the confidence interval, with 
LL indicating a lower limit and UL indicating an upper limit. QW is the statistic to assess heterogeneity within groups.
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3.2　Moderation Analysis
The study conducted a moderation analysis for participant age and region (including 
economic level and cultural background), which were classified based on the coding 
standards. Among the selected studies, 3 focused on elementary school participants, 17 on 
junior secondary school participants, 11 on high school participants, and 9 on university 
students. There were 29 studies revolving around developed countries and 9 around 
developing countries. Moreover, 27 studies included participants from Western countries and 
11 from Eastern countries.

The results of the moderation analysis (see Table 3) revealed that teacher autonomy support 
had a significant positive impact on student academic achievement in elementary schools (r =  
0.11, p < 0.01), junior secondary schools (r = 0.16, p < 0.001), high schools (r = 0.18, p < 
0.001), and universities (r = 0.20, p < 0.001). No significant difference in effect sizes between 
the four stages was observed (QB = 2.09, p = 0.55). In developed countries (r = 0.16, p < 
0.001), developing countries (r = 0.20, p < 0.001), Eastern cultural backgrounds (r = 0.21, p <  
0.001), and Western cultural backgrounds (r = 0.16, p < 0.001), teacher autonomy support 
also showed a significant positive impact on student academic achievement. There was no 
significant difference in effect sizes among different economic levels (QB = 0.71, p = 0.40) or 
cultural backgrounds (QB =1.07, p = 0.30). These findings suggested that teacher autonomy 
support exerted a positive influence on academic achievement, exhibiting robustness across 
diverse age groups and cultural backgrounds.

Table 3　Results of the Moderating Effect Meta-Analysis
Moderator variable k N r 95% CI I 2 Heterogeneity

LL UL Qw df QB

Educational stage 2.09

Elementary school 3 2,091 0.11** 0.03 0.20 56.80 4.63* 2

Junior secondary school 21 7,078 0.16*** 0.10 0.21 82.88 116.85*** 20

High school 20 5,299 0.18*** 0.12 0.23 84.72 124.35*** 19

University 9 3,666 0.20*** 0.10 0.30 90.71 86.11*** 8

Economic level 0.71

Developed country 42 11,923 0.16*** 0.12 0.20 80.85 214.06** 41

Developing country 11 6,211 0.20*** 0.11 0.29 91.87 122.95** 10

Cultural background 1.07

Eastern country 10 4,911 0.21*** 0.12 0.31 90.30 92.80** 9

Western country 43 13,223 0.16*** 0.12 0.20 83.02 200.59** 42

Note. The correlation coefficients presented in the table represent population correlation coefficients after 
measurement error correction. k indicates the number of effect sizes. N represents the sample size. CI refers to the 
confidence interval, with LL indicating a lower limit and UL indicating an upper limit. QB serves as the statistic to 
assess heterogeneity between groups. 
* p < 0.05, ** p < 0.01, *** p < 0.001.
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3.3　Moderation Analysis
This study employed SEM to examine the mediating roles of need satisfaction, academic 
motivation, and academic engagement, incorporating 20, 34, and 11 studies covering these 
aspects, respectively. Firstly, the correlation matrix of relevant variables was obtained (see 
Table 4), and the harmonic mean of the sample size was utilized as the sample size for SEM. 
Specifically, the harmonic mean across studies was 260.

Table 4　Correlation Matrix of Autonomy Support, Need Satisfaction, Academic Motivation, 
Academic Engagement, and Academic Achievement

Variable 1 2 3 4

1. Autonomy support —

2. Need satisfaction 0.39*** —

3. Academic motivation 0.30*** 0.30*** —

4. Academic engagement 0.29*** 0.50 0.40** —

5. Academic achievement 0.17*** 0.25*** 0.28*** 0.21***

** p < 0.01, *** p < 0.001.

Secondly, the correlation matrix derived from the meta-analysis was inputted into Linear 
Structural Relations (LISREL) 8.0, yielding the following mediation model (see Figure 4). The 
results revealed that teacher autonomy support and student academic engagement exerted no 
significant direct impact on academic achievement, while all other paths demonstrated significant 
positive relationships. Moreover, it was indicated that students’ need satisfaction and academic 
motivation played a significant mediating role between teacher autonomy support and student 
academic achievement. However, the mediating role of academic engagement was not significant. 
It suggested that teacher autonomy support indirectly impacted academic achievement, especially 
through the mediating roles of psychological need satisfaction and academic motivation. 
Additionally, the findings highlighted the smaller effect size of autonomy support on academic 
achievement compared to that on other variables, as presented in the main effect test. This was 
attributed to existing mediating variables, such as need satisfaction, academic motivation, and 
academic engagement, between autonomy support and academic achievement.

Academic
engagement

Need satisfaction

Academic
motivation

Academic
achievementAutonomy support 0.04

0.04
0.18*

0.20** 0.21**0.34**

0.25**

0.19*0.40***

Figure 4　Mediation Analysis of Need Satisfaction, Academic Motivation, and Academic Engagement
Note. The dotted lines indicate no statistically significant difference between the two variables.
* p < 0.05, ** p < 0.01, *** p < 0.001.
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4　Discussions
4.1　The Relationship between Teacher Autonomy Support and Student Academic 

Achievement
This study involved a meta-analysis of 37 studies, encompassing a sample size of 18,278 
participants, revealing a significant positive relationship between teacher autonomy support 
and student academic achievement. The observed effect sizes varied from small to medium. 
Although extant studies have demonstrated the positive impact of teacher autonomy support 
on student academic achievement (McDavid et al., 2012; Patall et al., 2018), this study is the 
first to reveal a significant positive relationship between teacher autonomy support and student 
academic achievement through a meta-analysis. The finding underscored the importance of 
teacher autonomy support in fostering student academic achievement. Furthermore, this study 
found that the impact of teacher autonomy support on academic achievement was smaller 
compared to that on need satisfaction, academic motivation, and academic engagement (by 
effect size ranging from moderate to large). These findings align with SDT (Ryan & Deci, 
2017) and existing meta-analyses (Lochbaum & Jean-Noël, 2016; Vasquez et al., 2016). It 
is attributed to the fact that academic achievement serves as a distal outcome variable for 
teacher or parental autonomy support. Their relationship is mediated by the process variables 
of psychological need satisfaction, academic motivation, and academic engagement (McDavid 
et al., 2012; Moreno-Murcia & Hernández, 2013; Y. Luo et al., 2014).

4.2　The Effects of Psychological Need Satisfaction, Academic Motivation, and Academic 
Engagement

This study employed a meta-analysis to investigate the operational mechanism through which 
teacher autonomy support impacts student academic achievement. The findings demonstrated 
a mediating effect chain involving psychological need satisfaction and academic motivation, 
thereby further validating the efficacy of SDT in an educational context. Notably, contrary to 
previous empirical research results (Gutiérrez & Tomás, 2019; Lei et al., 2018b; Q. Luo et 
al., 2014; Wang, 2018), no evidence supporting the mediating effect of academic engagement 
was observed in the mediating effect test of the meta-analysis. This discrepancy may be 
attributed to two factors. Firstly, academic engagement might occupy a terminal position 
in the entire mediating effect chain within this meta-analysis framework. It implies that 
autonomy support primarily improves student academic achievement through psychological 
need satisfaction and continuously enhanced internalization of academic motivation. 
Secondly, academic engagement is commonly categorized into three distinct dimensions, 
namely emotional, cognitive, and behavioral engagement. According to the self-system 
processes theory (Connell & Wellborn, 1991), significant others may impact the emotional 
experience of learners. Teachers are significant others to students, and those providing 
autonomy support contribute to an increase in positive emotions and a decrease in negative 
ones among students (Lei et al., 2018a), motivating students to enthusiastically engage 
in learning. Therefore, teacher autonomy support may exert a more substantial impact 
on emotional engagement compared to cognitive and behavioral engagement. However, 
given the limited reference studies incorporated in the present study, the mediating role 
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of academic engagement across different dimensions was not examined, which is a topic 
remaining to be explored in future studies.

4.3　The Moderating Effect of Participant Characteristics
This study analyzed the moderating effect of participant age as well as national economic 
levels and cultural backgrounds. The results indicated that teacher autonomy support had 
a significant positive impact on student academic achievement across different age groups, 
without any significant differences observed. This finding contradicts previous studies on 
autonomy support and adolescent development. For instance, a meta-analysis of teacher 
autonomy support and the achievement emotions of students reported a stronger association 
in junior secondary schools (Lei et al., 2018a). Similarly, a meta-analysis on parental 
autonomy support revealed that the relationship between autonomy support and psychological 
functioning, including autonomous motivation and psychological health, exhibited greater 
strength when the grade level was from junior secondary school to university. However, no 
moderating effect of age was identified regarding the relationship between parental autonomy 
support and the academic achievement of children (Vasquez et al., 2016). Although this 
study demonstrated a stable relationship between teacher autonomy support and student 
academic achievement across different age groups, it revealed variations in effect sizes in 
different educational stages. The effect sizes were relatively low during elementary school 
and increased during junior secondary school, high school, and university levels. This may be 
attributed to the onset of puberty during junior secondary school, which leads to an increased 
desire for autonomy among adolescents (Ruzek et al., 2016). Furthermore, as autonomy tends 
to escalate with age (Wu & Fang, 2006), teacher or parental autonomy support becomes 
increasingly crucial. Therefore, during educational practice, it is imperative for teachers to 
increase autonomy support according to the age of students, therefore fulfilling the basic 
psychological needs of students and enhancing their internalization of motivation, academic 
engagement, and academic achievement (Jang et al., 2012). Additionally, irrespective of the 
participants’ national economic levels and cultural backgrounds, teacher autonomy support 
was found to have a significant positive impact on student academic achievement, while no 
significant differences were observed. In contrast to previous meta-analysis results (Lei et 
al., 2018a), this study did not identify any moderating effects based on national economic 
levels and cultural backgrounds. The discrepancy may be attributed primarily to an imbalance 
in the studies included in the present meta-analysis. Empirical studies investigating the 
relationship between teacher autonomy support and student academic achievement rarely 
focused on students from Eastern cultural backgrounds or developing countries. These 
participants constituted only about a quarter of those from Western cultural backgrounds or 
developed countries. Moreover, studies considering different national cultural backgrounds or 
economic levels simultaneously were fewer (Hagger et al., 2009; Jia et al., 2009). Although 
no moderating effects related to national economic levels and cultural backgrounds were 
identified in this study, it revealed that teacher autonomy support had a significant positive 
impact on student academic achievement across diverse national economic levels and cultural 
backgrounds. The finding indicates cross-cultural consistency regarding the importance of 
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autonomy support for student academic achievement under SDT while providing robust 
evidence supporting SDT’s universal applicability across cultures (Liu et al., 2013;  Ryan & 
Deci, 2017).

4.4　Limitations and Prospects
This study provided a meta-analysis demonstrating the positive impact of teacher autonomy 
support on the psychological need satisfaction, academic motivation, academic engagement, 
and academic achievement of students. It offered theoretical support for educational practice 
and intervention studies. However, there are several limitations and deficiencies.

Firstly, during the literature collection process, some studies were excluded due to 
variations in research methods, resulting in the loss of some samples that may have reduced 
the accuracy of effect size estimation and meta-analysis results. This limitation is particularly 
evident in the mediating effect test, where a limited number of studies may have contributed 
to an insignificant mediating effect of academic engagement. Therefore, future studies 
are encouraged to explore the relationship between academic engagement and academic 
achievement. Additionally, as this study only incorporated studies in English, it is suggested 
to adopt studies in different languages and cultures for future research to enrich research 
results. Secondly, the number of studies varies across different levels of moderator variables 
in the moderation analysis, which might introduce bias in the inference of moderating 
effects. Given the relatively consistent measurement methods and dimensions employed 
in existing empirical studies, this study conducted a moderation analysis exclusively 
focusing on contextual characteristics relevant to the participants. Therefore, it would be 
valuable for future investigations to explore how measurement-related factors moderate 
the significant level of the relationship between teacher autonomy support and student 
academic achievement. Thirdly, the majority of studies included in this meta-analysis were 
cross-sectional studies, which posed challenges to establishing precise causal relationships. 
In contrast, longitudinal studies have revealed a reciprocal relationship between the 
developmental status of adolescents (i.e., academic achievement and problem behavior) and 
teacher autonomy support behavior (Tang et al., 2013). Therefore, future studies are advised 
to incorporate more methodologies, such as longitudinal studies, laboratory experiments, or 
intervention studies, to investigate the causal relationship between teacher autonomy support 
and various variables of student academic development.

5　Conclusions
This study demonstrates that autonomy-supportive teachers can satisfy the basic psychological 
needs of students, enhance their autonomous motivation and academic engagement, and 
improve academic achievement. Evidently, psychological need satisfaction and autonomous 
motivation mediate the relationship between teacher autonomy support and student academic 
achievement. Furthermore, there are no significant differences in the impact of autonomy 
support on academic achievement across different age groups and cultural backgrounds. 
These findings provide further validation for the universal applicability and stability of SDT 
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in educational practice.
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