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ABSTRACT
In line with assumptions made by the control-value theory of academic
emotions, it was hypothesized that the association between the classroom
social environment, in terms of students’ perceptions of their teachers’
interpersonal behaviour, and students’ academic emotions was partially
mediated by students’ achievement goals. The present study applied multi-
level structural equation modelling on questionnaire data from a sample of
2000 Chinese secondary school students. As assumed, achievement goals
partially mediated the association between the classroom social environ-
ment and student emotions. Further, results indicated that the classroom
social environment was more closely associated with student emotions
than student goals were. The findings of this study add to the understand-
ing of the antecedents of students’ emotions in class.
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Introduction

Academic emotions are a key factor in students’ learning and well-being (Martin & Dowson, 2009;
Pekrun, 2006). Control-value theory of emotions (CVT; Pekrun, 2006) views social aspects of the
classroom environment, such as the interpersonal behaviors of teachers (Mainhard, Oudman,
Hornstra, Bosker, & Goetz, 2018), as important antecedents of academic emotions. Numerous emo-
tions have a strong social component and emerge directly from affirming or damaging interper-
sonal relationships (Baumeister & Leary, 1995; Van Kleef, 2009). Next to the classroom social
environment, students’ achievement goals have been shown to be an antecedent of academic emo-
tions, by regulating the academic-related thoughts and actions which shape student emotions
(Goetz, Sticca, Pekrun, Murayama, & Elliot, 2016; Pekrun, Elliot, & Maier, 2006). According to
CVT, the effect of social aspects of the classroom environment, including teacher interpersonal
behavior, may in part affect student emotions via their goal orientations (Pekrun, 2006). Indeed,
some studies have hypothesized and shown that interpersonal teacher behavior affects students’
goals (Ames, 1992; Mainhard, 2015). The current study aimed to explore the associations among
these three factors in an integrated way. More specifically, we examined whether and to what degree
the association between the social environment of the classroom in terms of teacher interpersonal
behavior and individual students’ academic emotions is mediated by students’ achievement goals.
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Interpersonal teacher behaviour as an antecedent of students’ academic emotions

Academic emotions are emotions that tie directly to students’ academic activities and outcomes
(Pekrun, 2006). Pekrun (2006) grouped academic emotions into four prototypical categories:
pleasant-activating (e.g., enjoyment), pleasant-deactivating (e.g., relief), unpleasant-activating (e.g.,
anxiety), and unpleasant-deactivating emotions (e.g., boredom). Emotions are also viewed as hav-
ing a strong social aspect (Van Kleef, 2009). According to Baumeister and Leary (1995), pleasant
emotions emerge from building and affirming social bonds and threatened, refused or broken
social bonds go together with unpleasant emotions. In line with this, CVT views the social envir-
onment of the classroom as a basic antecedent of student emotions (Pekrun, 2006).

The present study applied interpersonal theory (Horowitz & Strack, 2010) to describe the
social environment of the classroom in terms of students’ interpersonal perceptions of their
teachers. Interpersonal theory and its adoption to the educational context (Wubbels, Brekelmans,
Den Brok, & Van Tartwijk, 2006) describes interpersonal perceptions in terms of two underlying
orthogonal dimensions, agency (dominance or power) and communion (warmth or friendliness).
These two dimensions are theoretically and empirically uncorrelated. A premise of interpersonal
theory is that all behavior that is exhibited in the vicinity of others conveys a certain degree of
both agency and communion.

Indeed, students’ pleasant emotions (enjoyment) are strongly associated with perceived teacher
support and enthusiasm (i.e., high communion) (Goetz, L€udtke, Nett, Keller, & Lipnevich, 2013).
In contrast, research clearly indicated that students experience unpleasant emotions (anxiety and
boredom) when a teacher is perceived as cold or excessively demanding (i.e., low communion)
(Goetz et al., 2013). Teacher agency is associated with student emotion in a more ambiguous
way. For example, high levels of structure and control (i.e., high agency) have been found to go
together with student enjoyment and to reduce unpleasant emotions (anxiety and boredom)
(Goetz et al., 2013), but high agency has also been found to go together with anxiety (Mainhard
et al., 2018) as high teacher control may result in feelings of reduced control in students
(Pekrun, 2006).

Achievement goals as antecedents of emotions

In CVT, achievement goals are considered as antecedents of academic emotions. Achievement
goals reflect students’ reasons for engaging in learning tasks (Anderman & Patrick, 2012). In
Elliot and McGregor’s (2001) 2� 2 achievement goal framework, goals are identified by two fun-
damental dimensions: mastery/performance and approach/avoidance. Mastery-approach goals
refer to the intention of understanding and mastering tasks, whereas mastery-avoidance goals rep-
resent the desire of avoiding failure in development of mastery; performance-approach goals refer
to the aim of outperforming others, whereas performance-avoidance goals represent the desire of
avoiding poorer performance than others.

CVT views achievement goals as antecedents of emotions by affecting the control and value
appraisals underlying emotions. Approach goals focus on the positive value of learning activities
and outcomes, controllability of such activities and outcomes and available competency, which
are thus expected and also have been found to foster pleasant emotions, e.g., enjoyment (Goetz
et al., 2016) and reduce unpleasant emotions, e.g., boredom and anger (Daniels et al., 2009).
Avoidance goals concentrate on the negative value of learning, loss of controllability and possibil-
ity of failure, which therefore are assumed and have been found to foster unpleasant emotions,
e.g., anxiety (Elliot & McGregor, 2001). However, as the associations between goals and emotions
are not substantial (the smallest effects are typically found for performance-avoidance goals on
anxiety) (Pekrun et al., 2006), emotions are likely to be affected by a number of other factors
besides achievement goals.
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Interpersonal teacher behaviour and students’ achievement goals

Social contexts influence students’ achievement goals (Martin & Dowson, 2009) and teacher care
and support have a direct effect on students’ pursuit of their goals (Urdan & Schoenfelder, 2006).
Students care about their relationship with their teacher and thus, they tend to respond with
greater effort and engagement in learning when relationships are positive. Students of a support-
ive teacher, for example, being encouraging, humorous and enthusiastic (i.e., high communion),
report relatively strong mastery goals (Mainhard, 2015; Turner, Gray, Anderman, Dawson, &
Anderman, 2013). Conversely, when a teacher is perceived as unsupportive, sarcastic or impatient
(i.e., low communion), students may lack confidence and become overly concerned with failure
and thus are likely to adopt avoidance goals (Turner et al., 2002).

Ames (1992) suggested that autonomy and choice are key elements for students to focus on
mastery goals. Teachers sharing authority with students (i.e., relative low agency), such as giving
them autonomy in tasks, or involve them in rules and decision making, provide students a sense
of ownership over their learning process (Urdan & Schoenfelder, 2006) and thus promote posi-
tive student motivation like high mastery goals (Ames, 1992; Patrick, Kaplan, & Ryan, 2011;
Urdan & Schoenfelder, 2006). When teachers are more controlling by emphasizing rules, grades
and ability differences among students, students tend to emphasize performance and avoidance
goals (Mainhard, 2015; Patrick et al., 2011; Turner et al., 2002) and may also become overly
concerned about failing, which may undermine student mastery orientation (Patrick
et al., 2011).

In line with these findings, CVT views the classroom social environment, including teacher
interpersonal behavior, as an antecedent of student goals, which may mediate at least in part the
effect of teacher behavior on students’ academic emotions (Pekrun, 2006).

The present study

In line with CVT, the present study investigated to what degree teacher interpersonal behavior
has a direct versus an indirect association with academic emotions via achievement goals. Based
on Pekrun’s (2006) taxonomy, we selected three prototypical in-class academic emotions: enjoy-
ment (pleasant/activating), anxiety (unpleasant/activating) and boredom (unpleasant/deactivating).
These emotions are most frequently experienced by students and are of primary importance in
academic settings (Pekrun, Goetz, Titz, & Perry, 2002). We did not integrate positive-deactivating
emotions (e.g., relief, relaxation) because these emotions tend to occur after as opposed to during
academic situations (see Pekrun et al., 2002).

We expected teacher communion to have positive associations with student’s approach goals
and enjoyment, and negative associations with avoidance goals, anxiety, and boredom. We also
expected teacher agency to have positive associations with performance-approach goals, the two
avoidance goals and enjoyment, and negative associations with mastery-approach goals and bore-
dom. We did not have specific expectation for the association between agency and anxiety due to
mixed previous findings.

Further, we expected approach goals to be positively connected with enjoyment and negatively
with boredom and anxiety, whereas avoidance goals would be connected with these three emo-
tions in a reverse way. Finally, we expected that indirect associations would exist between teacher
agency and communion and student emotions via goals. However, considering the strong social
nature of emotions (Baumeister & Leary, 1995; Van Kleef, 2009), we deemed it likely that teacher
interpersonal behavior would also have a direct association with student emotions. We had no
specific expectations regarding the degree to which the association between teacher agency and
communion with emotions would be direct or indirect via goals.
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Method

Sample and procedure

The study included 2000 students in grades 7 to 9 from 40 classrooms in four public junior
secondary schools in Weihai city, Shandong Province, China. Classes are typically large in China
with approximately 50 students per class. In each class half of the students rated a different
teacher, resulting in 80 teachers being rated (41 female). A total of 1997 questionnaires were
returned. Students were on average 13.49 years old (range: 11–17), 51% were females. Twelve
questionnaires (0.6%) were excluded because it was unclear to which teacher they referred.

Chinese was the first language of all participants. The schools were selected for convenience.
Students were clearly notified about the voluntariness of their participation and data confidentiality.
Each school received a summary of the results on a general level without identifying specific
participants. The ethical guidelines of the Association of Universities in the Netherlands and the
Netherlands Educational Research Association were followed.

Instruments

Academic emotions
We used four items from a Chinese version of the Academic Emotions Questionnaire (AEQ;
Frenzel, Thrash, Pekrun, & Goetz, 2007) to assess each emotion, and these were answered on
a 5-point Likert-type scale ranging from totally disagree (1) to totally agree (5). A confirmatory
factor analysis (CFA) revealed satisfactory fit, v2(114) ¼590.28, p< 0.001; RMSEA¼ 0.05;
SRMR¼ 0.05; CFI¼ 0.94; TLI¼ 0.93. Reliability (Cronbach’s alpha) was satisfactory for both
enjoyment (.87) and boredom (.84), but not for anxiety (.58) (cf. Goetz et al., 2013, 2016). We
suggest some caution when interpreting the results for anxiety. Intraclass correlations (ICC1;
based on unconditional multilevel models) indicated a considerable amount of variation at the
teacher level (enjoyment: 0.19, anxiety: 0.10, boredom: 0.18). ICC2s were calculated to examine
the reliability of classroom-level aggregates (values greater than 0.70 indicate sufficient reliability
(L€udtke, Robitzsch, Trautwein, & Kunter, 2009)). ICC2s showed sufficient reliability for a typical
Chinese classroom of 50 students (enjoyment: 0.92, anxiety: 0.84, boredom: 0.92).

Achievement goals
A Chinese version of the Achievement Goal Questionnaire (AGQ; Xiao, Bai, Wang, & Cui, 2013)
was used, consisting of 12 items that evaluated four types of goals. Items were answered on
a 5-point Likert-type scale, ranging from totally disagree (1) to totally agree (5). The measure was
focused on a particular subject and teacher, v2(105)¼ 339.87, p< 0.001; RMSEA¼ 0.03;
SRMR¼ 0.03; CFI¼ 0.96; TLI¼ 0.95. Cronbach’s alphas at the student level ranged between 0.73
and 0.88. ICC1s for the goals were: mastery-approach: 0.11, mastery-avoidance: 0.06, perform-
ance-approach: 0.12, performance-avoidance: 0.05, indicating that only 5 to 12% of the variance
in goals could be attributed to the teacher-level. For a typical classroom of 50 students ICC2s
were: mastery-approach: 0.86, mastery-avoidance: 0.76, performance-approach: 0.87, performance-
avoidance: 0.71.

Teacher interpersonal agency and communion
Student perceptions of teacher agency and communion were measured using a Chinese version of
the Questionnaire on Teacher Interaction (QTI; Sun, Mainhard, & Wubbels, 2018), which follows
a circumplex structure and consists of 40 items. Example items are “This teacher threatens
students with punishment” (i.e., low communion and high agency) or “This teacher is compliant”
(i.e., high communion and low agency). Responses were based on a 5-point Likert-type scale
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bounded from never (1) to always (5). As is customary for circumplex measures, perceived
teacher agency and communion levels were calculated based on the scores of all items (see
Wubbels & Brekelmans, 2005). The reliability was 0.91 for communion and 0.70 for agency. The
model fit was supported in a CFA for circumplex measures (Grassi, Luccio, & Di Blas, 2010),
RMSEA¼ 0.05, SRMR¼ 0.08, CFI¼ 0.89, TLI¼ 0.90. ICC1 was 0.31 for agency and 0.31 for com-
munion and ICC2 was 0.96.

Analyses

We applied multilevel structural equation modeling (Kaplan, 2008) to examine the associations
among students’ achievement goals and academic emotions and their perceptions of teacher inter-
personal behavior (Mplus Editor 7.3.1; Muth�en & Muth�en, 2010). Multilevel structural equation
modeling combines SEM (modeling complex structures such as mediation) with a multilevel
approach, accounting for between-class and within-class variability. Standardized coefficients were
computed for both direct and indirect effects. Indirect effects were estimated with Sobel tests in
Mplus (Hayes & Scharkow, 2013) and Delta method standard errors were computed (Muth�en &
Muth�en, 2010). A two-level model was fitted with students’ individual perception at the lower
level and classroom shared perception at the second level. However, only 1–5% of the total vari-
ance in the student achievement goals was explained by the second-level variables. As the vari-
ance in achievement goal variables resided for the largest part at the student level and because
our main interest was in student-level associations, we focus especially on this level (see
Appendix for the complete model results).

Due to the complexity of the model and to avoid over-fitting it, each emotion was tested sep-
arately. The analyses included a CFA of the latent structure and a test of the two-level structural
equation model based on manifest variables. Students’ individual perceptions were entered class-
mean centered. We tested whether student gender or school subjects moderated the associations
in the proposed model. In line with earlier findings (Goetz et al., 2013), we found that the struc-
tural associations did not substantially differ over student gender or school subjects (see
Appendix). Therefore, we did not include gender or subject in the analyses.

In line with assumptions of interpersonal theory (Horowitz & Strack, 2010), the observed cor-
relation between agency and communion was statistically non-significant in the sample (r ¼ 0.03;
p> 0.05) and was therefore set to zero. Correlations among the four goals were freely estimated
in accordance with previous studies. All direct effects, as well as the indirect effects through goals,

Table 1. Standardized path coefficients of direct effects, and variance components.

Predictor variable Enjoyment Anxiety Boredom

Mastery-
approach
goals

Mastery-
avoidance
goals

Performance-
approach
goals

Performance-
avoidance
goals

Communion 0.51��� �0.27��� �0.50��� 0.34��� �0.13��� 0.22��� �0.11���
Agency �0.001 0.01 �0.06� 0.13��� 0.04 0.05� 0.06��
Mastery-

approach goals
0.17��� �0.11��� �0.20���

Mastery-
avoidance goals

�0.10��� 0.35��� 0.14���

Performance-
approach goals

0.16��� 0.04 �0.08���

Performance-
avoidance goals

0.03 0.10��� 0.08���

Explained variance 0.44 0.28 0.46 0.13 0.02 0.05 0.02

Note. �p< 0.05. ��p< 0.01. ���p< 0.001. In this table, we reported the standardized path coefficients between the predictors
(communion, agency and four goals) in the enjoyment model, as the values of these path coefficients are very comparable
in the three emotion models and only small differences were found at the second decimal place.
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were tested. The model demonstrated an excellent fit for all three emotions: v2(2)¼ 0.29,
p> 0.05, RMSEA < 0.001, SRMR¼ 0.002, CFI¼ 1.000, TLI¼ 1.000.

Results

Direct effects and explained variance

Table 1 displays the path coefficients of direct effects and the explained variance.
Overall, 44% of the total variance in enjoyment, 46% of the total variance in boredom and

28% of the total variance in anxiety was explained in the models, whereas goal variances were
explained to a lesser extent. Except for mastery-approach goals (13%), little if any variance was
explained (2% to 5%) in student achievement goals. Most direct effects were in line with our
expectations: teacher communion was positively predicting approach goals and enjoyment, and
a negative direct effect on avoidance goals, anxiety and boredom was found. As expected, teacher
agency had a positive effect on performance goals and a negative direct effect on student
boredom. All links between student achievement goals and academic emotions were in line with
our expectations.

The results indicated a few paths that were nonsignificant or opposed our expectations.
Teacher agency was not associated with students’ enjoyment and anxiety. Also, links between
students’ performance-approach goals and anxiety, and between performance-avoidance goals
and enjoyment were statistically nonsignificant. Agency was positively associated with mastery-
approach goals and had no statistically significant direct association with mastery-avoidance goals,
which was inconsistent with our expectations.

As compared to communion, the direct effect of agency and performance goals on emotions
were rather small. A large proportion of the association between teacher communion and student
emotion was direct, with 84% of the variance for enjoyment, 77% for anxiety and 82%
for boredom. The direct effect between teacher agency and student boredom also took a large
part of 75% in the total effect.

Goals as mediators

Table 2 presents the path coefficients of indirect effects of agency and communion on the three
emotions via the four goals. The results are reported for communion and for agency separately.
As expected, an indirect effect of teacher interpersonal behavior via student achievement goals
on emotions was found.

Table 2. Standardized path coefficients of indirect effects.

Enjoyment Anxiety Boredom

Communion
Total indirect 0.10��� –0.08��� –0.11���
Via mastery-approach goals 0.06��� –0.04��� –0.07���
Via mastery-avoidance goals 0.01�� –0.05��� –0.02���
Via performance-approach goals 0.04��� 0.01 –0.02��
Via performance-avoidance goals <–0.01 –0.01� –0.01��

Agency
Total indirect 0.03�� 0.01 –0.02��
Via mastery-approach goals 0.02��� –0.01�� –0.03���
Via mastery-avoidance goals <–0.01 0.02 0.01
Via performance-approach goals 0.01� <0.01 <–0.01
Via performance-avoidance goals < 0.01 0.01� 0.01��

Note. �p< 0.05. ��p< 0.01. ���p< 0.001.
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Communion
In the enjoyment model, a small positive total indirect effect of communion via goals was found
(b¼ 0.10, p< 0.00; 16% of the total effect). Except for performance-avoidance goals, all goals
positively mediated associations between teacher communion and enjoyment.

In the anxiety model, communion was indirectly connected with anxiety via all goals except
for performance-approach goals, and all exhibited negative coefficients. Furthermore, a significant
total indirect effect via goals was found (b¼�.08, p< 0.001; 23% of the total effect).

With respect to boredom, a significant indirect effect was found via each of the four goals, and
all exhibited negative coefficients (b¼�.11, p< 0.001; 18% of the total effect).

Agency
Overall, agency seemed to be a less important statistical predictor for goals and emotions than
communion. In the enjoyment model, the total indirect effect of agency via goals was positive and
statistically significant, though the coefficient was rather small (b¼ 0.03, p< 0.001).

In the anxiety model, the total indirect effect of teacher agency on student anxiety was
nonsignificant. Nevertheless, a small but statistically significant independent indirect effect was
observed via mastery-approach goals (b¼�0.03, p< 0.001) and performance-avoidance goals
with a positive coefficient (b¼ 0.01, p< 0.05).

Regarding boredom, a total indirect effect was found (b¼�0.02, p< 0.01) via mastery-
approach goals and performance-avoidance goals (25% of the total, however small, effect
of agency). Mastery-approach goals had a negative coefficient (b¼�0.03, p< 0.001), whereas
performance-avoidance goals showed a positive coefficient (b¼ 0.01, p< 0.01).

Discussion

As academic emotions play an essential role in the academic lives of students (Martin & Dowson,
2009; Pekrun, 2006), it is important to understand the antecedents of these emotions. In the
current study, teacher communion (i.e., warmth) appeared to be an important predictor of
student emotions. The direct associations of teacher interpersonal behavior and emotions were
stronger than the indirect effects via student goals. Still, achievement goals mediated a portion
of the association between teacher behavior and student emotions. Hence, student goals, at least
in part, seem to play a role in the association between the two.

Direct associations

Teacher interpersonal behaviour and student emotions
Communion. A large part of the associations between students’ perceptions of teacher interper-
sonal behavior and student academic emotions was direct. In line with our expectation, we found
that students who perceived a teacher as relatively friendly reported relatively high pleasant and
low unpleasant feelings (c.f. Goetz et al., 2013; Mainhard et al., 2018; Pekrun et al., 2006). This is
also in accordance with Pekrun’s (2006) assumption that teacher warmth and support strengthen
the social bond between teacher and students, from which pleasant feelings emerge.

Agency. In line with previous findings (Goetz et al., 2013), results indicated that teacher structure
(i.e., agency) was associated with reduced student unpleasant emotions (boredom), although
this association was rather weak in the current sample. In addition, inconsistent with previous
findings, teacher agency was not related to student enjoyment and anxiety. This may be due to
a range restriction in agency in the current Chinese sample (compare Mainhard et al., 2018),
which in turn may be rooted in a large power distance in Chinese classrooms (Hofstede,
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Hofstede, & Minkov, 2010): Chinese students tend to expect teacher strictness (Wei, Zhou,
Barber, & Den Brok, 2015), which may result in relatively homogeneous high levels of perceived
agency in Chinese teachers. Nevertheless, when taking communion out of the model, teacher
agency still explained 15–20% of the variability in student emotions. Therefore, agency should
not just be discarded as a relevant antecedent of student emotions.

Student goals and emotions
This study confirmed the predictive role of students’ achievement goals for academic emotions
(e.g., Daniels et al., 2009; Goetz et al., 2016): students who reported stronger approach goals
(which focus on positive value and controllability of learning) were more likely to report pleasant
feelings and less likely to feel unpleasant. Students with stronger avoidance goals (which focus on
negative value of learning and loss of control) were more likely to feel anxious and bored. Of the
four goals, mastery-approach goals showed the strongest association with students’ emotions.
Two nonsignificant paths (i.e., performance-approach goals and anxiety, performance-avoidance
goals and enjoyment) were inconsistent with previous findings (Goetz et al., 2016). A possible
explanation might be that participants had difficulties in distinguishing between performance-
approach and avoidance goals (Urdan & Mestas, 2006) in real-life situations through
a survey instrument.

Overall, the associations between teacher interpersonal behavior and emotions were consider-
ably stronger than those between student goals and emotions. This is consistent with general
emotion theories that specifically highlight the intertwinement between emotions and social
processes (Baumeister & Leary, 1995; Van Kleef, 2009).

Teacher interpersonal behaviour and student goals
Although the direction of associations in the current findings were consistent with previous
research (e.g., Mainhard, 2015; Turner et al., 2013), the interpretation of the findings should
consider the low explained variance in goals. The more friendly and supportive a teacher was
perceived, the more likely a student was to report approach goals and the less likely to report
avoiding failure in learning, as students tend to respond to a caring teacher with greater effort
and motivation in learning (Urdan & Schoenfelder, 2006). Inconsistent with Patrick et al. (2011),
who found that teacher control hampers students’ feelings of control and confidence and mastery
motivation, but consistent with Mainhard’s (2015) finding, we found that the more dominant a
teacher was perceived, the more likely students were to report stronger mastery-approach goals.
One possible explanation could be that a certain type of teacher dominance, such as providing
structure in class by setting clear rules and conveying high expectations rather than strictly con-
trolling behavior, is beneficial for student learning (Roorda, 2011). It also needs to be considered
that in the Chinese context teacher strictness is valued in class (Sun et al., 2018; Wei et al., 2015).

The mediating role of goals

Communion
Students’ goals mediated 16% to 23% of the association between teacher communion and student
emotion. The more friendly and caring students perceived their teacher, the more likely they
were to report to enjoy class and, similarly, the less likely they were to report anxiousness and
boredom. This association was partially mediated by students’ goal orientations: students were
more likely to report stronger approach goals and weaker avoidance goals with higher levels
of teacher communion. Thus, in part emotions were connected with teacher support via students’
learning motivation.
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Agency
Agency was only weakly associated with goals and emotions. Still, 25 to 100% of its weak
association with emotions was through goals, mainly via mastery-approach goals. For example,
although agency showed no direct association with student enjoyment, a very small indirect
connection via student approach goals was observed. A possible explanation might be that despite
Chinese students’ rare direct reaction to teacher dominance in their pleasant emotions due to
their high acceptance of teacher strictness (Wei et al., 2015), they may still experience a corre-
sponding change in their personal approach goals which may slightly increase enjoyable feelings.
This finding is consistent with previous findings that teacher agency enhances students’ approach
goals (Mainhard, 2015) and that approach goals foster pleasant emotions (Goetz et al., 2016).

Limitation and future directions

This study was based on cross-sectional data and a non-experimental design from which we could
not gauge sequential associations. Also, since mediation is usually considered as an exploration of
causal mechanisms (Hayes & Scharkow, 2013), one should be cautious about the interpretations
of findings regarding the mediation effect in this study. Future research should include a design
that meets the necessary requirements of causal inferences to finally confirm the mediating role
of student achievement goals.

Further, future research might consider goal structures of the classroom instead of individual
student goal orientation (Meece, Anderman, & Anderman, 2006). Including classroom goals may
allow to study students’ shared perceptions more closely.

Practical implications

To create a positive classroom social environment for students, teachers should be warm and
caring (Wubbels et al., 2006). Our study indicates that teacher warmth or communion goes
together with healthy learning goals and ultimately more pleasant student emotions and less
unpleasant feelings toward class. In this regard, connecting with students may be effective in part
because students adopt approach goals rather than less productive avoidance goals.
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Appendix

Interaction and covariate test

In this Appendix, we provide specific information of interaction and covariate tests which were not included in
the final model, as well as the results of the teacher level which were not reported in the main text.

In the three emotion models, we first tested the interaction effect between agency and communion. Analyses
showed that the interaction effect was insignificant for all three emotions at both levels. Also, taking the interaction
effect into account largely reduced the model fit (enjoyment: RMSEA¼ 0.10, SRMR¼ 0.17, CFI¼ 0.92, TLI¼ 0.23;
anxiety: RMSEA¼ 0.10, SRMR¼ 0.16, CFI¼ 0.91, TLI¼ 0.15; boredom: RMSEA¼ 0.17, SRMR¼ 0.23, CFI¼ 0.92,
TLI¼ 0.26). Therefore, the effect of agency was apparently not moderated by communion, and vice versa. We thus
did not include the interaction effect in the model.

Then, we added student gender as a covariate and tested interactions of gender with all variables, yet
encountered estimation problems especially on the teacher level (type¼ two level). As a next step, we used the
type¼ complex function in Mplus. The model fit greatly reduced (enjoyment: RMSEA¼ 0.48, SRMR¼ 0.19,
CFI¼ 0.01, TIL¼�0.75; anxiety: RMSEA¼ 0.48, SRMR¼ 0.18, CFI¼ 0.04, TIL¼�0.70; boredom: RMSEA¼ 0.48,
SRMR¼ 0.19, CFI¼ 0.09, TIL¼�0.62) with mostly non-significant interaction terms. Therefore, it was not
deemed necessary to add student gender as a covariate.

Finally, we examined whether the model was similar across school subjects. We tested for model invariance
using the three major subjects (Chinese, Math and English). For model identification reasons, model
invariance was tested per goal and for communion and agency separately. Results showed only a small number of
dissimilarities in the models for the three subjects. For example, a few effects seemed to be somewhat less strong
(or non-existent) for Chinese in comparison to the effects for English and mathematics. Earlier findings also
indicated that school subjects could make a difference in the absolute values of students’ goals and emotions, but
that structural associations rarely change over subjects. Therefore, we did not include school subject in the analyses.

Table A1. Standardized path coefficients of direct effects, and variance components at the teacher level.

Predictor variable Enjoyment Anxiety Boredom

Mastery-
approach
goals

Mastery-
avoidance
goals

Performance-
approach
goals

Performance-
avoidance
goals

Communion 0.56��� –0.33� –0.51��� 0.56��� –0.60��� 0.36�� –0.46���
Agency –0.05 0.39� 0.03 0.25� 0.22 0.31� –0.28
Mastery-

approach goals
–0.05 –0.68 –0.85

Mastery-
avoidance goals

–0.20 0.10 –0.26

Performance-
approach goals

0.37 0.77 0.62

Performance-
avoidance goals

–0.18 0.47� 0.43�

Explained variance
Level 2 0.89 0.90 0.92 0.42 0.38 0.24 0.30
Total 0.53 0.54 0.34 0.16 0.04 0.07 0.03
ICC1 0.19 0.10 0.18 0.11 0.06 0.12 0.05
ICC2 0.92 0.84 0.92 0.86 0.76 0.87 0.71

Note. �p< 0.05, ��p< 0.01, ���p< 0.001. This table presents the standardized path coefficients between the predictors
(agency, communion and four goals) in the enjoyment model, as the values of these path coefficients are comparable in the
three emotion models and only small differences exist at the second decimal place.
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The results of the second level

In this study, a two-level model was constructed to account for the nested data structure with students clustered
in classes. At the student (or individual) level, a student’s individual perception of a teacher was calculated as an
individual student’s score deviation from the class mean when leaving out class variance, which represents the
unique perception of one individual student of the teacher (i.e., group mean centring). At the teacher (or shared)
level, the shared perception was calculated as the average score of all students in a class. The ICC1 and ICC2 for
a typical classroom with 50 students indicated sufficient variance at the teacher level of agency (ICC1¼ 0.31,
ICC2¼ 0.96) and communion (ICC1¼ 0.31, ICC2¼ 0.96).

The results at the teacher level are presented in the Tables A1 and A2. Table A1 presents the path coefficients
of direct effects, the variance components and the ICCs. Table A2 displays the path coefficients of indirect effects
of agency and communion on the three emotions via the four goals.

Regarding the direct effect, in line with our expectations, teacher communion was positively connected to
enjoyment and approach goals and negatively associated with anxiety, boredom and avoidance goals. However,
agency only showed positive association with anxiety and approach goals, whereas it had no significant connection
with other emotions or goals. Amongst all four goals, only performance-avoidant goals indicated significant
associations with emotions: these goals were positively related to anxiety and boredom. Similar to the results
at the student level, much less variance in goals than in emotions was explained in the models.

Regarding the indirect effect, we found a combined total indirect effect of the four goals combined on teacher
communion and the three emotions, but none of the four goals independent of the other three had any indirect
effects. No significant indirect effects via goals were observed between the association of agency and any of
the three emotions.

Table A2. Standardized path coefficients of indirect effects at the teacher level.

Enjoyment Anxiety Boredom

Communion
Total 0.30��� –0.39�� –0.31�
Via mastery-approach goals –0.03 –0.38 –0.48
Via mastery-avoidance goals 0.12 –0.06 0.15
Via performance-approach goals 0.13 0.27 0.22
Via performance-avoidance goals 0.08 –0.21 –0.20
Agency
Total 0.11 –0.04 –0.20
Via mastery-approach goals –0.01 –0.17 –0.22
Via mastery-avoidance goals –0.04 0.02 –0.06
Via performance-approach goals 0.12 0.24 0.19
Via performance-avoidance goals 0.05 –0.13 –0.12

Note. �p< 0.05, ��p< 0.01, ���p< 0.001.
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