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Chapter 12 
Can Being Autonomy-Supportive in Teaching 
Improve Students' Self-Regulation 
and Performance? 

John Chee Keng Wang, Betsy L.L. Ng, Woon Chia Liu, and Richard M. Ryan 

Introduction 

Within set [-deterrnination theory (SDT; Deci & Ryan, 1985), learners' intrinsic 
motivation is said to be facilitated and enhanced by nurturing their innate psycho 
logical needs for autonomy. competence and relatedness. These three basic needs 
relate to choice, feeling of effectiveness and connectedness. Satisfaction of the 
needs within a context will promote intrinsic motivation for doing a task or activity. 
Through experiencing a sense of choice in learning. a sense of competence as well 
as a sense of connectedness. learners feel self-determined (autonomous) and 
motivated. 

Studies in the SDT literature have provided the benefits associated with learners' 
need satisfaction and teacher's autonomy support (Gagne. 2003; Jang, Kim, & 
Reeve. 2012). Satisfaction or needs provides the condition for optimal learning by 
yielding an energizing effect in which learners can get more fully immersed in the 
learning process and predicts positive learning outcomes (Reeve. Deci, & Ryan, 
2004). Despite the documented existence of SDT-basecl intervention research. little 
is known about the inclusion of motivational-cognitive variables. The aim of this 
study was to test the effects or the autonomy-supportive classroom intervention on 
student learning outcomes in terms of needs satisfaction, motivational-cognitive 
factors and academic achievement in the Singapore context. 
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SDT-Based Educational Research 

SDT is a macro-theory on human motivation, in particularly autonomous motiva 
tion, controlled motivation and arnotivation which are used as predictors of aca 
demic performance (Deci & Ryan, 2008). Recent empirical studies support the 
associations or autonomous motivation with achievement and engagement (De 
Nacghcl et al., 2012; Reeve, 2013), the positive impact of teacher need support on 
motivation and learning (Diseth, Danielsen, & Sarndai, 2012; Jang ct al., 2012) as 
well as the relationship between student need satisfaction and intrinsic motivation 
(Brooks & Young, 2011; Otoshi & Heffernan, 2011 ). 

From the SDT perspective, autonomy-supportive teachers permit students to act 
upon their personal interests and values, to provide students with the desired amount 
of choice and to give a meaningful rationale when choice is constrained (Socncns 
ct ai., 2007). Such teachers are effective in supporting students' need for autonomy 
as they can empathetically adopt learners' internal frame of reference (i.e. auron 
orny support). Autonomy-supportive teachers also satisfy students' needs for com 
petence; thereby students might be more engaged in self-regulated learning (Sierens 
et al., 2009). Autonomy support is likely to allow a more student-attuned learning 
environment as it acts in accordance with students' goals. 

According to Dcci and his colleagues (Dcci, Eghari, Patrick, & Leone. 1994 ). an 
autonomy-supportive environment is when the leader provides rationale, acknowl 
edgement of conflict and choice. Autonomy-supportive environment facilitates 
more self-determined forms of motivation in students as opposed to controlling 
behaviours. Controlling behaviours arise in a controlled environment whereby two 
of the three critical abovernenrioned factors are absent. Therefore, the utility of 
applying SOT to educational settings is evident whereby students thrive in both 
academic and developmental domains. 

Determinants of Motivation and Self-Regulated Learning 

Perceived autonomy support can facilitate autonomous learning, which will lead to 
self-determined behaviours and greater well-being (Levesque, Zuehlke, Stanek, & 
Ryan, 2004). To measure the extent to which individuals arc relatively autonomous 
versus controlled in performing a task or activity, the Academic Self-Regulation 
Questionnaire (SRQ-A) was developed by Ryan and Connell ( 1989). This self 
report questionnaire provides statements asking the rationale in engaging specific 
behaviours that vary along the autonomy-control continuum. By combining the rat 
ings based on the degree or each regulatory style, a summary score called the rela 
tive autonomy index (RAI) can then he computed. High RAI scores in educational 
settings related to more autonomous learning but also predicted positive educational 
outcomes including competence and enjoyment of school (Miscrandino, 1996; 
Williams & Dcci, 19%). 
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Two other tenets that contribute to autonomous learning are motivational beliefs 
and self-regulatory strategics. More specifically, positive motivational beliefs such 
as high self-efficacy and task value and low level or test anxiety can aid in engage 
ment or deep processing and metacognitive regulation (Pintrich, Smith, Garcia, & 
Mclvcachic, 1993). Conversely, self-regulatory strategies help students focus on 
planning, monitoring and controlling their cognition (Pintrich, 2000). ln accordance 
with the active learner's beliefs and cognition, the Motivated Strategics for Learning 
Questionnaire (MSLQ) was developed (Pintrich et al., 1993) to evaluate self 
regulatory skills and to predict academic performance. In relation to this. MSLQ 
can be used to measure students' motivational beliefs and self-regulated learning in 
academic context. 

A recent local research study (Wang. Liu. Koh. Tan & Ee, 2011) demonstrated 
students' perceived basic psychological needs, motivational factors and achieve 
ment in project work across a three-point period. The context of project work had 
facilitated the psychological needs of students as well as enhanced students' moti 
vation. learning strategies and achievement in project work. Their findings high 
lighted the nature of a learning context (i.e. project work) could foster optimal 
learning in students. However, other social factors such as autonomy-supportive 
interpersonal behaviours arc also important. 

Several studies used the MSLQ and Intrinsic Motivation Inventory (McAuley. 
Duncan. & Tammen, 1989) to measure students' perceived self-regulatory skills and 
their enjoyment, respectively (Ee, Wang, Koh, Tan, & Liu, 2009; Van Nuland, 
Dusseldorp, Martens, & Boekacrts, 2010). Their findings revealed that self 
regulatory skills (i.c. metacognition) and enjoyment had positive influence on aca 
demic performance. Besides the importance of self-regulatory skills, the learning 
cl imatc may support or thwart students' learning. As proposed by Vallerand. Pelletier 
and Koestner (2008). there is a need to study the effect of social factors on individu 
als' needs and motivational orientations in education. Such research is necessary as 
previous studies reported high self-determined forms or motivation (i.e. intrinsic 
motivation) versus low levels of extrinsic motivation from undergraduates. 

In this study, some or the motivational and self-regulated learning constructs of 
lVISLQ were selected to examine students' beliefs and use of learning strategies in 
their academic subjects. By understanding their motivational beliefs and learning 
strategics. the lVISLQ can be used to predict students' grades in academic subjects 
such as mathematics and science. 

Autonomy-Supportive Interventions 

Su and Reeve's (2011) recent meta-analysis supported the effectiveness or 
autonomy-supportive intervention in terms or helping people to support the auton 
omy or others. In these 19 studies. the unit or analysis in most autonomy-supportive 
trainings is the individual teacher, parent, manager. coach or clinician. In contrast to 
practice, interventions arc often carried out at a macro-level such as at the level of 
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the school, corporation or hospital. Results from these intervention studies indicated 
that laboratory settings were more effective and relatively consistent than authentic 
settings such as schools had more diverse results. In this vein, it is necessary to test 
the effectiveness of teacher's autonomy-supportive instructional behaviours on stu 
dent motivation and learning. 

Based on existing knowledge, limited empirical studies have examined the 
effects or autonomy-supportive teaching style on student motivation and self 
regulated learning in academic contexts. Most school-based intervention studies 
focused on leisure-time physical activities and physical education. For instance, 
Chatzisarantis and Hagger (2009) evaluated the utility of school-based intervention 
to increase student physical activity participation over a 5-week interval or time. 
Their study employed two conditions: (I) teachers in the treatment condition were 
trained to adopt an autonomy-supportive teaching style during physical education 
classes, and (2) teachers in the control condition were instructed to adopt a less 
autonomy-supportive teaching style. Results indicated that students in the treatment 
condition exhibited stronger intentions and higher frequency to exercise during lei 
sure time than those in the control condition. According to a recent intervention 
study in a physical education setting (Tessier, Sarrazin, & Ntoumanis, 20 I 0), teacher 
interpersonal involvement (i.e. interactions with students) was salient in autonomy 
supportive behaviours, thus promoting students' psychological need satisfaction in 
relatedness, but not in autonomy and competence. This calls for the potential 
research to examine how students perceived autonomy-supportive teaching behav 
iours that may influence their needs satisfaction. 

In regard to autonomy-supportive intervention in classroom settings, Reeve and 
colleagues (2004) observed how trained teachers in autonomy-supportive behav 
iours engage their students' learning in an experimental group versus the untrained 
teachers in a control group. Their findings demonstrated enhanced engagement in 
students through classroom observations. Likewise, Furtak and Kunter (2012) con 
ducted an autonomy-supportive intervention through a reform-based science lesson 
on motion. It was a small-scale research evaluating the effect of procedural and 
cognitive autonomy-supportive teaching on student motivation and learning. 
Enhanced motivation and improved achievement test score demonstrated the effect 
of cognitive autonomy-supportive teaching. 

The Present Study 

The abovemcntioned evidence indicated that teachers being autonomy-supportive 
can better facilitate students' psychological needs and autonomous learning behav 
iours. However, further research is needed to address the research gaps in previous 
studies. The purpose of this study is to test the effectiveness or an autonomy 
supportive intervention that provide rationale, feedback, choice and acknowledge 
ment or personal conflicts versus a control group whereby the teachers will conduct 
their lessons per se. The following hypotheses were formulated: 
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HI Autonomy-supportive intervention would have a positive effect on perceived 
autonomy support. basic psychological needs and relative autonomy. 

H2 Autonomy-supportive teaching style would have a positive effect on the 
students' motivational beliefs and learning strategies. 

H3 Students with perceived autonomy support would have enhanced effort 
exertion, intrinsic interest and grades in the academic context. 

Method 

Participants 

Eight local schools trom Singapore with 393 secondary school students (M = 15.3, 
SD== 1.25, age range from 13 to 17 years) participated in the present study. or these, 
213 were males whereas 175 were females. With a total of 16 classes, each school 
had two intact classes, namely, one control group and one intervention group. 
Permission was granted to the researchers to conduct the research in the classroom 
setting or each school and confidentiality of the participants' responses was assured. 
The pre- and post-intervention questionnaires were administered in a quiet class 
room condition. Note that English was the medium of instruction for all participat 
ing schools. 

Procedure 

This study adopted a 5-wcek intervention design from Chatzisarantis and Hagger 
(2009). At pre-intervention, eight teachers in the treatment condition (i.e. interven 
tion) were trained to adopt an autonomy-supportive interpersonal style according to 
Reeve's (2009) live acts of instructional behaviour: (I) offering choices and options, 
(2) providing explanatory rationales, (3) giving feedback through informational, 
non-controlling language, (4) allowing time for self-paced learning to occur as well 
as (5) acknowledging students' expressions or negative affect. 

The training was conducted on lour sessions with 3 h per session, over a month 
by an expert in SOT The trained teachers implemented their autonomy-supportive 
teaching style during the 5 weeks or intervention. The control group comprised of 
the remaining eight teachers whose classes had no implementation of the treatment 
condition. These teachers were not randomly assigned to experimental conditions to 
avoid any class disruption in schools. At pre- and post-intervention, data collection 
was based on the students' responses from the self-report measures in terms of 
mathematics, science as well as design and technology (D&T) contexts. 
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Measures 

The pre- and post-intervention questionnaires contained all the following self-report 
measures (except for grades). A 7-point scale format, ranging from I (not true at all) 
to 7 (very true or me), was used for all measures (except grades). 

Learning Climate Questionnaire (LCQ) 

Perceived teacher's autonomy support was measured using the l S-itern LCQ 
(Williams & Dcci, 1996). An example of the items was ''I feel that my teacher pro 
vides me choices and options". Students responded the questionnaire in accordance 
with the degree to which they perceived their teacher's autonomy-supportive inter 
personal style. The mean scores of students' responses were then computed. 

Academic Self-Regulation Questionnaire (SRQ-A) 

The Academic Self-Regulation Questionnaire (SRQ-A; Ryan & Connell, 1989) was 
used to measure the motivational orientations in the context of academic subjects. 
The adapted fourteen items represented an autonomous motivational style (identi 
fied regulation, intrinsic motivation) and a controlling motivational style (external 
regulation, introjection). An example or the items that measured identified regula 
tion was "because I want to improve in project work", intrinsic motivation was 
"because project work is run", for external regulation included "because I'll get into 
trouble if I don't" and, lastly, introjection was "because I'll Iccl bad about myself if' 
I didn't". The relative autonomy index (RAI) was computed to evaluate students' 
autonomous motivation in the academic contents. RAI was calculated by external 
regulation x (-2) + introject ion x (-1) + identification + intrinsic motivation x (2). 
Higher RAJ score indicates a more autonomous motivational orientation of' the 
individual. 

Basic Psychological Needs Scale 

To measure students' autonomy, competence and relatedness need satisfaction, the 
Basic Psychological Needs Scale (Liu et al., 2009) was used. It comprised of 12 
items, namely, 6 items for autonomy (e.g. "1 feel that my teacher provides me with 
choices and options in school"), 3 items for competence (e.g. "In school, I reel 
pretty competent") as well as 3 items for relatedness (e.g. "I Ieel close to my school 
mates"). 



12 Can Being Autonomy-Supportive in Teaching Improve Students' Self-Regulation 233 

Motivated Strategies for Learning Questionnaire 

Jn this study, 28 items were selected from the 44-itern MSLQ (Pintrich & De Groot, 
1990) to measure junior high students' motivational beliefs and their learning strate 
gics. As the intention of the study was to test if autonomy-supportive teaching style 
would have a positive effect on the students' motivational beliefs and learning strat 
egies, the selected items included the following six scales: self-efficacy (e.g. 
"Compared with other students in this class l expect to do well"; five items). task 
value (e.g. ··1 prefer class work that is challenging so I can learn new things"; six 
items), test anxiety (e.g. "l am so nervous during a test that l cannot remember tacts 
l have learned"; four items), rehearsal (e.g. "When I study for a test l practice saying 
the important facts over and over to myself'; [our items), elaboration (e.g. "When 
reading l try to connect the things I am reading about with what 1 already know"; 
five items) and mctacognitive self-regulation (e.g. "When I am studying a topic, l 
try to make everything fit together"; four items). 

Intrinsic Motivation Inventory (IMI) 

The measurement of the students' learning outcome in terms of enjoyment and 
effort was represented by "intrinsic value" and "effort exertion". To measure stu 
dents' intrinsic value (i.e. enjoyment) and effort exertion, two relevant subscales 
from the JM! (McAuley et al., 1989) were used. Intrinsic value was assessed by the 
four items from the TM! interest/enjoyment subscale (e.g.''] would describe school 
as very interesting") and effort was measured by three items (e.g. "I put a lot of 
effort into my school work"). 

Grades 

At pre- and post-intervention, students' term test grades for mathematics. science as 
well as D&T were collected. 

Data Analysis 

Data analyses were performed using IBM SPSS Statistics 20. In the main analysis, 
three repeated-measures MANOVA and follow-up ANOVAs were conducted. fol 
lowed by post hoc tests using Bonfcrroni. A separate ANOVA was conducted for 
academic grades between groups. As the sample sizes for classes and teachers were 
considered small, the student participants were used as the unit of analysis and mul 
tilevel analysis was not conducted. 
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Results 

Perceived Autonomy Support, Basic Needs and RAJ 

Repeated-measures MANOVA with perceived autonomy support basic needs and 
RAJ as dependable variables, time or measurement as the within-subjects factor 
(within group) and group as the between-subjects factor was performed on the two 
groups (i.e. control versus intervention). The results revealed significant between 
group effect, Wilk's A=0.959, F(5, 365) = 3.10, p <0.01 and q2=0.04; within-group 
effect, Wilk's J\=0.942, F(5, 365)=4.46, p<O.OJ and q2=0.06; as well as time x 
group interaction effect, Wilk's J\=0.946, F(5, 365)=4.20,p<().()I and q2=0.05. 

Subsequent univariate tests showed significant within-group effects for perceived 
autonomy support, F( I, 359) = 5.93, p <0.05 and relatedness, F( 1, 359) = 2. 92, 
p <(l.05; signi Ii cant interaction effects for perceived autonomy support, F( l , 
359) = 14.9, p <0.01 and RAl, F( 1, 359) = 8.49, p <{).() 1; as well as between-group 
effect for competence, F( I, 359) =7.41, p <(l.O 1. The ANOVA results demonstrated 
that students' perceived autonomy support, autonomy, competence and RA! 
increased from the pre- to post-intervention, as compared to those in the control 
group. However, the change for autonomy was not significant. Table 12. l shows the 
means, standard deviations and effects for the outcome measures in the two groups. 

MSLQ Variables 

Repeated-measures MANOVA with MSLQ variables (i.e. intrinsic value. self 
efficacy, learning strategics, lack of self-regulation and anxiety) as dependable vari 
ables, time of measurement as the within-subjects factor (within group) and group 
as the between-subject factor was performed on the two groups (i.c, control versus 
intervention). The multivariate results for MSLQ variables showed significant 
effects of group, Wilk 's A=0.968, F(5, 373)=2.43, p<0.05 and q2=0.032. and 

Table 12.1 Repeated-measure, MANO VA for perceived autonomy support. basic needs and RAI 

Control Intervention 
Pre Post Pre Post Effect 

Variables Mean SD Mean SD Mean SD Mean SD 
Autonomy 4.55 1.14 4.45 1.05 4.38 1.05 4.75 1.19 .;.Tr' 

4.45 0.93 4.52 () 89 4.69 1.01 
4.36 1.0() 4.60 1.04 4.73 1.13 *G 

Relatedness 4.90 1.05 4.68 0.94 4.87 1 01 4.84 1.04 *T 
RAJ 1.58 4.53 0.06 3.77 2.17 4.(>2 2.40 4.29 *I 
*T. time effect; ';'I. interaction effect: ';'G. group cllecr.>. no effect 
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Table 12.2 Repeated-measures MANOVA for MSLQ subscale measures 

Intervention 
Pre Post 

SD Mean SD Mean 

1.11 4.94 1.07 5.15 

1.14 4.11 1.09 4.47 

Learning 4.62 4.64 1.02 4.65 1.07 4.83 

Lack or 4.28 4.09 1.12 4.55 1.26 4.23 
self- 

4 08 1.33 4.05 1.23 3.92 1.20 
';'T. time effect: ';'L interaction effect;-. no effect 

Effect 

1.20 ;T/"I 

1.04 

1.29 -r 

within-group effects. Wilk's J\=0.940. F(5. 373) =4.81, p<0.05 and 112=0.06 l, but 
no significant effect on time x group interaction. 

It was hypothesized that the autonomy-supportive intervention would have a 
positive effect on the MSLQ variables. Subsequent univariate tests revealed signifi 
cant within-group effects for self-efficacy, F(l, 357)=15.18, p<0.01 and lack or 
scl I-regulation, F( I. 357) = 8.18. p <0.0 I, as well as interaction effect for sci f 
efficacy, F( I. 357) = 7 .81. p <0.0 I. The main effect of teacher's autonomy support 
on sci l-cfficacy was signi ti cant such that students scored higher level of self-efficacy 
for the intervention, compared to those in control condition. The ANOVA results 
demonstrated that students' intrinsic value. learning strategies and anxiety increased 
from the pre- to post-intervention, as compared to those in the control group. 
However. the change for these variables was not signi Ii cant. Table 12.2 shows the 
means. standard deviations and effects for the outcome measures in the two groups. 

IM[ Variables and Grade 

Repeated-measures MANOVA with two dependent variables on IM! was con 
ducted. There was a significant multivariate effect of group for effort and interest. 
Wilk's !\ = 0.%0, F(2, 370) = 7 .70, P <0.0 I and q2 =(l.04. However, the within-group 
differences and time x group interaction had no signilicant effect. Subsequent uni 
variate A NOVA also yielded no significant effects. 

It was hypothesized that the autonomy-supportive intervention would have a 
positive effect on perceived effort, interest and grades. A mixed-method ANOVA 
results conducted for grades showed that students in the intervention group scored 
higher (F(I, 280)= 13.08, p<0.01, 112=().()5) than those in control group. In addi 
tion. there was a significant interaction effect. F( I, 280) = 4.76, p <0.05 and 112 =0.02. 
However. there was no significant effect for within-group grades. Table 12.3 shows 
the descriptive statistics ancl effects for the outcome measures in the two groups. 
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Table 12.3 Repeated-measures MANOVA for !Ml subscale rneasures/mixed-rnethod A NOVA for 
grades 

···••············•··········••·•·•········································································•••·•········· , . 

Control 
Pre Post Pre Post Effect 

Variables Mean SD Mean SD Mean SD Mean SD 

Erfort 4.81 (J 98 0.91 4.93 l.09 4.92 1.08 
exertion 
Intrinsic 4.61 1.28 4.55 1.15 5.01 l.21 4.99 1.23 
interest 
Gr;1de 61.05 16.99 57.98 20.72 65.46 13.81 6Ci.62 16.69 *G/*l 

'"I. interaction effect; '1'G. group effect;-. no effect 

Discussion 

The purpose of the present study was to assess the effectiveness of the autonomy 
support intervention in enhancing perceived autonomy support. students' motiva 
tional orientations and learning strategies. This study also evaluates the perceptions 
of students' needs of satisfaction, effort and interest in studying mathematics. sci 
ence and D&T. ln line with the research studies that emphasized the centrality of 
autonomy support Ior students' higher levels of psychological needs (Reinboth & 
Duda'x, 2006; Yansteenkiste ct al., 2009), the 5-week intervention had significant 
positive effects on students' perceived autonomy support. competence and related 
ness. In addition. there were significant interaction effects on students' perceived 
autonomy support, RAL self-efficacy and achievement. Results are discussed in 
I ight of the three al'orcrncntionecl hypotheses. 

Changes in Students' Perceived Autonomy Support, Needs 
and Relative Autonomy 

The autonomy-supportive intervention was successfully implemented. as indicated 
by the significant increase in perceived autonomy support. Despite the positive 
change in perceived autonomy support, this may not be sufficient to propel students' 
autonomy emanating from being in a classroom setting, as indicated by the insig 
nificant change in perceived autonomy. When students feel that doing schoolwork 
is due to some external coercion, they do not experience the need for autonomy 
(Urdan & Schoenfelder, 2006), suggesting that an internal perceived locus or cau 
sality is more relevant to the need of autonomy towards academic learning. 

On the other hand, when students perceive the need for competence, they will 
experience efficacy upon completion of a learning task (Sicrcns et al., 2009). This 
corresponds with the increased level of students' reported competence in this inter 
vention study. Autonomy-supportive teachers provide structure that will provide 
competence-relevant feedback and express confidence in students' abi I itics towards 

- 
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completion of tasks (Reeve et al., 2004). Research on SDT applied in educational 
settings supported that autonomy-supportive teachers tacil irate students' need for 
competence and nurture students' need for relatedness, which are beneficial in both 
academic and development domains. The significant increased level of students' 
relatedness suggests that students could relate to teacher's effortful engagement. 
When teachers support students' autonomy in classroom learning, such engagement 
provided students with in formation about teachers' commitment to students' 
well-being (Mc Hugh, Horner, Colditz, & Wallace, 2013). These perceptions may 
relate to students' fulfilment of need for relatedness. 

Previous studies (Dcci ct al., 1994; Williams & Deci, 1996) advocated that 
autonomy demonstrated increased autonomous learning and greater relative auton 
omy. Within the SOT framework, the positive impact of autonomy support is when 
children self-regulated in an integrated manner such that they acted in accord to 
their feelings and thoughts of the task (Joussernet, Koestner, Lckes, & Houlfort, 
2004 ). This cxplai ns the overall sign i ti cant effect of the autonorny-supporti vc teach 
ing approach on students' relative autonomy. This might be explained by the stu 
dents' perceived autonomy support from their teachers, resulting in students being 
more autonomous and self-regulated in their learning. 

Changes in Student Motivational-Cognitive Measures 

Regarding the MSLQ variables, the results partially confirmed the second hypoth 
esis. as shown hy the significant positive and interaction effects of self-efficacy. On 
the contrary, there was no significant effect on students' intrinsic value, use of learn 
ing strategies and anxiety between the autonomy-supportive teaching approach and 
control condition. One possible explanation could be due to the routine school tasks. 
The perception of task value is similar to that of intrinsic value which assesses stu 
dents' perceptions that the content of their classes is interesting, relevant and impor 
tant to them (Anderman. 2003). Likewise, when the task is perceived as being 
closely connected to individuals' values and interests, they portray stronger feelings 
or autonomy (Katz & Assor, 2007). However, only one significant interaction effect 
between the teaching approach and students' self-efficacy was found. This suggests 
that autonomy-supportive teachers could affect changes in students' self-efficacy 
beliefs in terms or enhancing their self-efficacy with regard to classroom activities 
and subjects (Wigfield. Guthrie, Tonks, & Perencevich. 2004). Previous research by 
Williams ct al. (2004) proposed that autonomy may have an indirect effect on out 
comes through sell-efficacy beliefs. However, further research is needed to test this 
relationship. 

Research studies (Sierens et al., 2009; Vansteenkiste et al., 2009) have shown 
that autonomy-supportive teaching style was associated with students' management 
or their classroom learning and self-regulated learning strategies. In contrast to this 
study, the insignificant effect on the learning strategies variable suggests that stu 
dents in both control and intervention groups could control and apply effective 
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learning strategies. Such strategies can be constructed from experience or facilitate 
by teachers and peers (Paris & Newman, 1990). Consequently, the significanr 
decrease for lack of self-regulation between groups demonstrated an improvement 
in self-regulation of students from the intervention group. Recent empirical findings 
(Jang, Reeve, & Deci, 20 l O; Soenens et al., 2012) con finned that students became 
more self-regulated learners when the learning climate was autonomy-supportive. 
Nonetheless, students still experienced anxiety in both control and intervention 
groups. As stated by Pajares (2005), students can feel a fairly good sense of their 
confidence as they contemplate an action. Although negative feelings provide cues 
that something is amiss, one may not be aware of such case. Hence, negative feel 
ings such as anxiety still exist in students and teachers can help to decrease anxiety 
by increasing a student's attention to the task at hand (Brimer & Pajares, 2006). 
When a mind is well-focused on the dynamics of the task, the shi ft of focus to 
apprehension can be avoided, hence reducing the level of anxiety. 

Changes in Student Effort, Interest and Achievement 

An important finding arose in this study is that the autonomy-supportive teaching 
style did not affect students' effort regulation and intrinsic interest in their school 
work. This phenomenon confirms the view advocated by Legault ct al. (2006) in 
which students are amotivated in schools based on their effort beliefs, value placed 
on academic tasks and characteristics of the academic tasks. Alternatively, by fos 
tering relevance of school tasks to students, autonomy-supportive teachers can help 
students to become autonomous and discover how extrinsically motivated academic 
tasks can become relevant to their interests (Assor, Kaplan, & Roth, 2002). In addi 
tion, students' enjoyment and valuing of their academic subject may be related to 
their perceived needs satisfaction (Liu ct al., 2009). Findings reported in this study 
suggest that the lack of enjoyment (i.c, intrinsic interest) and effort in the school 
work could relate to students' perceived autonomy. Next, the significant interaction 
effect between the teaching approach and grades might be explained by students 
who endorsed autonomy support at the beginning or the 5-wcek benefit most from 
the intervention. This is consistent with previous research findings (Blackwell, 
Trzesnicwski, & Dweck, 2007). 

Overall, there was a significant time x group interaction effect for each variable - 
perceived autonomy support, RAI, self-efficacy and grades. Findings of this study 
indicated that the intervention was successful in terms of significant changes in the 
desired learning outcomes. Specifically, individuals in the intervention group were 
more autonomous and self-efficacious as well as more autonomy support than indi 
viduals in the control group. Subsequently, the intervention group had significantly 
improved students' grades of academic subjects. Evidently, the findings of this 
study suggest that feeling of sel I-efficacy is facilitated by autonomy-supportive con 
texts. Nevertheless, there are still implications and limitations to be considered 
when implementing future intervention studies. 
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Practical Implications 

This present study examined the effects within groups and between groups. The 
rationale of within-group effects is that students' perceptions of the classroom cli 
mate arc key factors in predicting the students' motivation and learning outcomes 
(Jang ct al., 20 I 0). Hence, the students' perceptions of their teachers' interpersonal 
behaviours and their own learning behaviours arc important variables. By exarnin 
ing the between-group effects. the emphasis is on classroom climate and teacher's 
interpersonal behaviour. The findings of between-group effects can be considered as 
an important socio-contextual contribution which adds on to the current literature or 
autonorny support. 

As the control groups comprised of students from eight schools, the interpreta 
tion of the learning context may be divergent. Previous studies have shown that 
students in the same grade will often interpret classroom goal structures or teacher's 
expectations in divergent way (Urdan & Midgley, 2003). It should be noted that 
students may interpret the challenges or requirements of specific contexts to be 
more important than actual learning context. This implies that students' learning in 
the classroom environment may be more influenced by a variety of factors (interper 
sonal. emotional and cultural) than the cognitive factors associated with classroom 
learning. This conjecture seems to be in line with an earlier finding by effectiveness 
or teacher's behaviour (Den Brok. Brckelmans, & Wubbcls, 2004), suggesting that 
certain teacher's behaviour might have different effects in one subject sample or one 
outcome measure as compared to another. In addition, there was a strong associa 
tion between proximity and students' subject-specific motivation but no association 
with students' cognitive test scores was found. 

Based on current findings. autonomy-supportive training programme is likely to 
influence teachers' teaching style. However, it is important to consider teachers' 
beliefs before the training, as teachers' beliefs may affect their autonomy-supportive 
teaching styles. Understanding teachers' beliefs about the utility or autonomy 
supportive teaching may predict how effective and how easy-to-implement 
autonomy-supportive teaching styles. 

Limitations and Conclusion 

There arc several I imitations in the present study. First, the absence or the effects for 
students' reported autonomy, intrinsic values and effort may reflect the constraints 
or the nature and choice of school tasks. The task and learning context might lack or 
motivational components such that students did not endorse interest and enjoyment. 
Furthermore. sense or autonomy may be enhanced through choice or tasks and use 
or neutral language during teacher-student communication, For future study. ade 
quate measures of the learning context may be included to overcome this 
limitation. 
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Another limitation is the lack of random assignment of teachers to experimental 
conditions. It is difficult to employ random assignment clue to period of implemen 
tation and school contextual issues that could not controlled for in this study. Future 
intervention research should consider random assignment as the results arc likely to 
be much more interpretable. 

Finally, the present study did not include any classroom observation to look out 
for treatment fidelity during the intervention period. It is noted, however, that the 
absence of classroom observation is to minimize any elemental intrusion into class 
rooms. Still, future studies may utilize the classroom observations to examine the 
consistency of autonomy-supportive teaching style. 

In conclusion, results of this study herein suggest the important role of autonomy 
supportive teachers in establishing the positive interpersonal climate to increase 
self-determination in schools. Despite the extensive SOT-based research, the pres 
ent study expands upon previous classroom-based interventions and sheds light on 
the inclusion of MSLQ-based variables. The current findings also contribute to the 
understanding of autonomy-supportive teaching style and its effects on student 
motivational-cognitive learning. Besides the importance of teaching style, further 
research may look at other social factors such as classroom structure and culture in 
similar acadern ic contexts. 
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