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Purpose: Substantial literature has documented the influence of classroom environment on academic enjoyment. However, little is
known about the mediating and moderating mechanisms underlying this relationship. Based on the control-value theory and the
individual-context interaction model, a moderated mediation model was constructed in this study to further examine whether academic
self-concept mediated the relation between classroom environment and enjoyment in mathematics and whether this mediating effect
was moderated by academic achievement.

Methods: We recruited 750 Chinese middle school students and they completed the classroom environment, academic self-concept,
and academic enjoyment questionnaires.

Results: After controlling for gender and grade, the results of structural equation modeling showed that academic self-concept
partially mediated the association between classroom environment and enjoyment in mathematics. The mediating path from classroom
environment to academic self-concept was moderated by academic achievement. Classroom environment positively predicted
academic self-concept for the higher achieving students. However, the effect of classroom environment on academic self-concept
was not significant for the lower achieving students.

Conclusion: These findings highlight that classroom environment has a more salient impact on academic self-concept and enjoyment
for higher achieving students than for lower achieving students. The study results provide guidelines for educators regarding effective
interventions for fostering positive academic emotions.
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Introduction

Academic emotions are defined as a wide range of emotions tied directly to achievement-related activities or achieve-
ment outcomes.'? To date, research on academic emotions has typically focused on emotions relating to achievement
outcomes such as test anxiety.” > Other emotions relating to achievement activities have received much less attention.
Academic enjoyment is one of activity-related and pleasure emotions most frequently reported by middle school
students.® ' The experienced enjoyment regarding different academic situations can differ as well.'' The present

study focus on the class-related enjoyment, which is operationally defined as the activity-related pleasant emotion that
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students experience during class attendance.'> The experience of enjoyment plays a pivotal role in middle school
students’ cognitive processes and performance in the academic domain as well as their psychological health.'>™!3
Given the clear relevance of enjoyment for education, clarifying the antecedents of enjoyment may be of specific
importance for fostering students’ achievement-related emotional life and learning.

The present study aimed to explore how middle school students’ perceptions of the classroom environment were
related to their academic enjoyment in math class. The perceived classroom environment can be conceptualized as
students’ subjective perceptions of the entire learning setting.'®!” In line with the causal relationship outlined in Pekrun’s
social-cognitive model,'® numerous studies have clearly demonstrated that the following aspects of a student’s learning
environment are significantly related to the development of enjoyment: (a) quality of instruction (including teacher
enthusiasm, elaborative instruction, and order and organization in class), (b) induction of values (eg, peer regard of the
subject), (c) feedback and consequences of achievement (indicating perceived teacher punishment or positive reinforce-
ment of achievement), and (d) expectations and goal structures. Specifically, some research found a positive correlation
between students’ perceptions of order and organization in class and their enjoyment.'*?° Participating in an orderly,
quiet, and polite instructional environment may be enjoyable for students. Such enjoyment may be generalized to related
activities of learning and achieving. Additionally, numerous studies examined students’ perceptions of other aspects of
the learning environment and enjoyment experienced in class. The findings suggest that individually perceived positive

reinforcement of achievement,' teacher enthusiasm,?' 2>

and elaborative instruction were positively related to individual
reports of enjoyment.* Moreover, the previous studies also revealed that individual levels of enjoyment in mathematics
were positively related to individually perceived peer esteem of mathematics as well as to individual perceptions of
cooperation among classmates.?>~

However, there are some limitations to the existing research. First, although the direct link between classroom
environment and enjoyment has received empirical support, research examining the underlying mechanism remains
limited. In addition, the social-cognitive model further states that the social relatedness aspect of the learning environ-
ment may be particularly relevant to the development of academic emotions.?”-*® Interacting with teachers and classmates
in the classroom are daily routines in a middle school student’s life. These teacher—student and student—student
relationships may induce positive activity-related emotions during the learning process.'*** ' Nevertheless, empirical
evidence for the relationship between the social relatedness aspect of the classroom environment and academic
enjoyment is still lacking.

In sum, the present study aimed to examine the following four facets of classroom environment to further explore the
underlying influence mechanisms between the classroom environment and academic enjoyment of mathematics among
Chinese middle school students: (1) teacher—student relationships, operationally defined as the student perceived positive
affect and emotional support between teacher and the classmates in the classroom;**>* (2) student—student relationships,
operationally defined as the student perceived care, support, and union among classmates in classroom;>*>*>¢ (3)
cooperative goal structure, operationally defined as student’ perception of mutual assistance and sharing of resources

32,37

among classmates in academic subjects in classroom; and (4) order and organization, operationally defined as the

student’ perception of the degree to which students subscribe to class rules, and the consistency and effectiveness of

classroom disciplines.***®

Academic Self-Concept as a Mediator

The control-value theory of academic emotions offers a comprehensive theoretical framework involving analyzing the
environmental and individual antecedents of academic emotions experienced in achievement and academic contexts.®
Specifically, this theory distinguishes distal and proximal individual antecedents from environmental antecedents.® Based
on this theory, any type of academic emotions initially induced by control- or value-related cognitions.'' Control-related
cognitions and value-related cognitions are proposed as proximal individual antecedents that mediate the relations
between the learning environment and academic emotions.''*® It implies that environment perceptions do not trigger
an emotion directly, but have to be appraised cognitively before being able to do so."*!'! Specific to academic enjoyment,
it may be assumed to depend on a higher level of perceived competence to meet task challenges.'*~***° Various positive
aspects of classroom environment that convey strong messages concerning students’ inherent competence beliefs are
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likely related to their enjoyment experience. One important type of competence-related control appraisal is academic
self-concept. The academic self-concept has been defined in a variety of ways since its inception, but most researchers
have defined the academic self-concept as the self-perception of a student’s competencies in an academic subject such as
math.*"** Tt implies that a student’s perceived classroom environment influences his or her academic self-concept
initially, which in turn is assumed to be an antecedent of enjoyment.

Empirically, many studies have consistently demonstrated that academic self-concept has positive effects on
enjoyment.*>*’ The findings of existing research have suggested that a student is expected to experience enjoyment
during learning if he or she feels competent to meet the academic demands. If a student feels incompetent, studying is not
enjoyable. Additionally, some scattered findings have further suggested that several aspects of classroom environment are
significantly relevant to academic self-concept. Specifically, the type of relationship that teachers foster with the students
in their classroom affects the development of students’ academic self-concept such that a supportive teacher—student
relationship can predict significant increases in students’ reported academic self-concept.** °! In addition, other research
found that student’s academic self-concept was related to interactive experiences with peers during classroom activities.'
A feeling of support and acceptance from classmates can lead adolescents to evaluate themselves positively, resulting in
a higher academic self-concept.'® Moreover, cooperative goal structure in the classroom implies positive contingencies;
that is to say, individual success is dependent on others’ success or the success of a group.'® Therefore, a classroom
environment that supports mutual assistance might lead to relatively more opportunities for experiencing success and
a sense of control in an achievement activity. Thus, cooperatively organized learning may result in more positive
academic self-concept.’” Finally, Lazarides et al implied that student’s academic self-concept was related to perceived
order and organization in the classroom.*® Students possessed higher academic self-concept when they considered the
instructional process to be orderly, quiet, and polite, with expectations of obtaining assistance during learning.

As emphasized above, although the direct examination of the mediational assumption implied by control-value theory
remains limited, these scattered empirical findings provide consistent support for a mediating role of academic self-
concept between classroom environment and academic enjoyment.

Academic Achievement as a Moderator

Another important issue is whether the effect of classroom environment on academic self-concept is applicable to all
students in the same way. In other words, are higher achieving and lower achieving students’ academic self-concept
within the same classroom equally affected by learning environment characteristics?

Numerous academic self-concept studies have highlighted its relations with learning environment and academic
achievement.”>> For example, it has been reported that the supportive classroom environment and better achievement
outcomes lead to a better academic self-concept, respectively.''>*° However, the previous studies have mainly focused
on the unique roles of the classroom environment factors and academic achievement to academic self-concept but their
joint role remains unclear. Relying on the core prediction of the individual-context interaction model, it is not possible to
understand how environment factors function without knowledge of individual factors functioning.’’-*® In fact, actual
psychological characteristics are a function of a continuous process of interaction between the student and the learning
environment.”’”® Thus, the combined impact of classroom environment and academic achievement on students’
academic self-concept is more than the additive effect but is an interaction effect. Hence, it is reasonable to speculate
that higher achieving and lower achieving students’ perceptions of their classroom environment would affect their
academic self-concepts differently.

Furthermore, the existing empirical results indicate that the positive link between classroom environment and
academic self-concept is stronger for lower achieving than for higher achieving students. Specifically, some research
has shown that the positive evaluation and support of students’ task performance and effort by teachers is more effective
in improving lower achieving students’ academic self-concept.>**° Compared with higher achieving students, lower
achieving students tend to have more negative cognitions and evaluations of their own academic competences, thus
demanding more positive external reinforcers. Hence, supportive teacher—student relationships give lower achieving
students, who may perceive themselves as less competent than others, stronger feelings of competency. Moreover,
positive student—student relationships enable peers of varying academic abilities to assist each other in learning activities.
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In particular, lower achieving students will benefit more from these kinds of social interactions during learning because
they are more likely to receive the academic support they need from more competent peers.®!% Therefore, more
supportive student—student interactions would predict more significant increases in lower achieving students’ reports
of academic self-concept. In addition, considering that higher achieving students are generally more competent to
perform tasks on their own, a cooperative goal structure in the classroom provides more chance of being successful
for lower achieving students.®” It is plausible that a cooperative goal structure in the classroom may have a more positive
impact on lower achieving students’ academic self-concept. Finally, higher achieving students prefer math classes that
are more open, autonomous, and even unbounded.®>®> Allowing higher achieving students to make choices in their
learning results in a greater sense of control and personal involvement in the educational process. However, for lower
achieving students, participating in a structured and orderly classroom allows them to stay focused so as to better
comprehend the learning materials and provide a stronger sense of control.

The evidence presented above, paired with the scattered empirical findings, suggests that the relationship between
classroom environment and academic self-concept is likely to be stronger for lower achieving students.

The Current Study

Based on the above, the present study extended research in this field by examining the influence mechanism between
classroom environment and enjoyment in mathematics through a hypothesized moderated mediation model (see
Figure 1). We anticipated that (a) classroom environment would positively predict students’ enjoyment in mathematics
via the mediation effect of academic self-concept (H1), and (b) academic achievement would moderate the impact of
classroom environment on students’ academic self-concept (H2). Specifically, the positive link between classroom
environment and academic self-concept would be stronger for lower achieving students than for higher achieving
students.

Methods

Participants

A total of 750 Chinese middle school students (females = 48.90%; M,q. = 12.68 years, SD = 0.67) attending Grade 7 (n = 327)
or Grade 8 (n = 423) were randomly recruited from two ordinary middle schools in Beijing city to participate in the survey.
Participants were recruited from a total of 29 regular and heterogeneous classes. Data were collected during the second part of
the academic year.

Measures

Classroom Environment

Four dimensions of the Chinese version of the classroom environment questionnaire were selected to assess students’
perceptions of the classroom environment.>? The teacher-student relationship subscale assessed the degree of the participants
perceived the relationship between classmates and their teacher (8 items, ie, “Students like the math teacher”). The student-
student relationship subscale measured the degree of the participants perceived the relationship among classmates (8 items, ie,
“In math class, Students support and encourage each other”). The competitive goal structure subscale assessed the perceived

Academic
Achievement

Academic
Self-
Concept

Classroom
Environment

Figure | The proposed moderated mediation model.
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competition atmosphere among classmates in class (7 items, ie, “Competition between students is intense in math class”). The
order and discipline subscale measured student’ perception of the degree to which students subscribe to classroom rules, the
consistency and effectiveness of classroom disciplines (8 items, ie, “Students abide by discipline in math class”). The My
Class Questionnaire has been widely applied to the Chinese adolescents and it has shown good reliability and validity.**-*36-6¢
To confirm the domain-specific context, each item was confirmed for the mathematics situation. A 5-point Likert scale was
provided, ranging from 1 (not at all true) to 5 (very true). Scoring of items in the competitive goal structure subscale was
reversed. The scores for the four subscales were summed to create a total score, with higher scores indicating higher levels of
classroom environment. In this study, the Cronbach’s a coefficients for the teacher—student relationship subscale, the student—
student relationship subscale, the competitive goal structure subscale, and the order and discipline subscale were 0.889, 0.779,
0.701, and 0.858, respectively, and the CR (composite reliability) were 0.890, 0.785, 0.662, and 0.865, respectively, indicating
good reliability. Correspondingly, the average variance extracted (teacher-student relationship scale: AVE = 0.503; student-
student scale: AVE = 0.493; competitive goal structure scale: AVE = 0.471; discipline and order scale: AVE = 0.562) indicated
that the questionnaires had good validity. The lowest AVE value was 0.471 for competitive goal structure subscale, which
exceeded the largest squared correlation between any pair of constructs (0.349, between “teacher-student relationship” and
“student-student relationship”). Thus, shared variance between factors was lower than the AVE’s of the individual factors,
which confirmed discriminant validity. The results of CFA indicated that construct validity of model was acceptable (y*/df =
3.723, p < 0.05, CFI = 0.903, TLI = 0.890, RMSEA = 0.060).

Academic Self-Concept
Items from the Chinese version of the Self-Description Questionnaire—II (SDQ-II),*” was used to evaluate students’

academic self-concept in the domain of mathematics. In line with the previous studies,’®

three items focused on cognitive
as opposed to affective components of students’ academic self-concept were drawn in order to avoid redundancy between
academic self-concept scale and academic enjoyment scale (the discussion of the distinction between cognitive-
evaluative and affective components of academic self-concepts could be found in Leung’s research).®” It included
items such as, “Mathematics is one of my favorite subjects”. Each item was answered using a 5-point Likert scale
ranging from 1 (strongly disagree) to 5 (strongly agree). The questionnaire presented satisfactory reliability and validity
(Cronbach’s a = 0.942, CR = 0.947, AVE = 0.665). The results of CFA indicated that construct validity of model was

acceptable (y7/df = 4.395, p < 0.05, CFI = 0.987, TLI = 0.979, RMSEA = 0.067).

Academic Achievement

Students’ academic achievement data were collected using their average math examination performance on multiple
standardized tests within each academic year. This enhanced the reliability of multi-point testing scores in comparison to
testing scores on a single exam.”® Examination scores were converted to z scores (M = 0, SD = 1 for all 29 classes) such
that higher numeric values indicated relatively higher achievement in class, which is consistent with a previous study.”'
Combined with the teacher-based evaluation, this average math examination performance represented the students’
performances in mathematics within each academic year. The last standardized tests had been administered to the
students about three weeks prior to the assessment of academic self-concept and enjoyment, implying that there was
a clear temporal ordering of the assessment of prior achievement, on the one hand, and academic self-concept and
enjoyment, on the other. This meant that students knew their test scores before they participated in questionnaires about
their academic self-concept and enjoyment.

Academic Enjoyment

The academic enjoyment scale was drawn from the Chinese versions of the Achievement Emotions Questionnaire—
Mathematics (AEQ-M) to assess the academic enjoyment participants experienced when studying mathematics.”” It
consisted of 9 items, which are appropriate for students of grades 5 to 10, pertaining to emotional experiences related to
attending mathematics classes, studying and doing homework assignments in mathematics, and taking math tests and
exams. We only selected 4 items pertaining to attending mathematics classes (class-related situation) in this study (ie, “I
enjoy my math class”). Participants responded on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). Higher numeric scores indicated higher levels of enjoyment. The results of the reliability and validity of this scale
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in the present study were satisfactory (Cronbach’s a = 0.882, CR = 0.883, AVE = 0.566). The results of CFA indicated
that construct validity of model was acceptable (;(2/df =3.482, p < 0.05, CFI = 0.990, TLI = 0.984, RMSEA = 0.058).

Procedure and Data Analysis

Our study was conducted in accordance with the declaration of Helsinki. We obtained approval from the Academic
Ethics Committee of the Faculty of Psychology at Beijing Normal University and the principals of the participating
schools. Written informed consents were obtained from school principals, teachers, and parents of all students. All
participants were informed of their rights to withdraw from the study at any time. Participation was voluntary, and the
questionnaires were administered shortly after the scores were published by external, trained testing staff. The investiga-
tion was conducted in the students’ classrooms during regular math class time. The research assistants distributed and
collected the questionnaires according to the seating order. Participants were asked to complete the measures assessing
the perception of classroom environment, academic self-concept, and enjoyment. Additionally, some demographic data
were collected, including age, gender, and grade. It took approximately 30 minutes for the students to complete all the
instruments. To match math grades to each student and link math grades to their responses on the questionnaires, research
assistants asked math teachers to provide students’ test scores according to the seating order registration form. After the
packages were completed, the participants were told that school psychologists or teachers were available to provide any
psychological/counseling services that they might need.

First, we conducted a confirmatory factor analysis (CFA) to ensure that reliability and validity of the model was
acceptable. Then, descriptive analyses and partial correlations were calculated for the main measures by IBM SPSS
software (version 21.0). The pattern of missing data was first evaluated. The results showed that the missing rates of all
variables were less than 10%. Therefore, we used the listwise method to handle the missing data in the following

structural equation model.”

Furthermore, a structural equation modeling analysis was conducted in order to explore the
hypothesized model by AMOS 20.0. According to Hoyle’s suggestion,”* a model fit was considered acceptable when y°/
df was smaller than 5; IFI, CFI, and TLI were larger than 0.90; and RMSEA was smaller than 0.08. Meanwhile,

a bootstrap estimation procedure with 5000 bootstrap samples was performed to test the significance of the paths.

Results

Preliminary Analyses

The descriptive statistics and partial correlation coefficients are presented in Table 1. We controlled for gender and grade,
which have been shown to be related to academic self-concept as well as to enjoyment.”” Results of partial correlations
indicated that students’ perceptions of teacher—student relationships, student—student relationships, perceived cooperative
goal structure among peers (reversed score of items in the competitive goal structure subscale), and order and
organization were positively correlated with academic self-concept and enjoyment, respectively. Academic self-
concept was positively correlated with academic achievement and enjoyment. In addition, academic achievement was
positively correlated with enjoyment.

Table | Descriptive Statistics and Partial Correlations for All Variables

Variables | 2 3 4 5 6 7

| Teacher-student relationship -

2 Student-student relationship 0.59 | *¥* -

3 Cooperative goal structure 0.246%%F | 0.328%** -

4 Order and organization 0.348%FF | 0.352%** —0.016 -

5 Standard score of math achievement | 0.098%* | 0.]|7%¥* 0.028 0.059 -

6 Academic self-concept 0.232%%F | 02027 | 0.146%* | 0.116%F | 0.459%** -

7 Enjoyment 0.51 1k | 0.4]8%k | 02] % | 0256 | 0.258% | 0,604k -
M 4.256 4.112 3.477 4.040 0 2.949 3611
SD 0.714 0.693 0.803 0.884 0.985 1.022 0.863

Notes: ** p < 0.01. *** p < 0.00I.
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The Mediating Effect of Academic Self-Concept

The mediation model represented in Figure 2 was found to be an acceptable fit to the data: y/df = 3.525, p < 0.001;
CFI = 0.952, TLI = 0.944, TFI = 0.952, and RMSEA = 0.058. The gender and grade variables were controlled. The
results showed that gender and grade had positive effects on academic self-concept but no effects on enjoyment. As we
hypothesized, classroom environment positively predicted academic self-concept (5 = 0.281, ¢t = 5.760, p < 0.001, 95%
confidence interval CI [0.221, 0.350]), and academic self-concept positively predicted enjoyment (f = 0.537, ¢t = 9.969,
p < 0.001, 95% CI [0.487, 0.590]). Moreover, the direct effect of classroom environment on enjoyment was also
significant (f = 0.468, t = 7.136, p < 0.001, 95% CI [0.406, 0.523]). Bootstrap analysis indicated that the indirect
effect of classroom environment on enjoyment via academic self-concept was significantly different from zero (95% CI
[0.120, 0.191]). In addition, from the data in Figure 2 suggest that classroom environment and control variables
(including gender and grade) together explained 16.6% variance on academic self-concept. Furthermore, the total
variance of enjoyment accounted for by the mediation model was 63.8%.

The Moderating Mediation Effect of Academic Achievement

The moderated mediation model presented in Figure 3 was found to be an acceptable fit for the data: y”/df = 3.362, p <
0.001; IFI = 0.946, TLI = 0.938, CFI = 0.946, and RMSEA = 0.056. The gender and grade variables were controlled. The
results showed that gender and grade had positive effects on academic self-concept but no effects on enjoyment.
Bootstrapping analyses indicated that the indirect effect of classroom environment on enjoyment through academic self-
concept was moderated by academic achievement. As we hypothesized, the main effects of classroom environment (f =
0.224, t=5.531, p < 0.001, 95% CI[0.180, 0.305]) and academic achievement (f = 0.439, r = 12.270, p < 0.001, 95% CI
[0.362, 0.464]) on academic self-concept were significant. Moreover, the interaction effect between classroom environ-
ment and academic achievement on academic self-concept was significant (5 = 0.061, t = 1.934, p = 0.05, 90% CI [0.004,
0.139]). The following simple slope analysis (Figure 4) showed that classroom environment positively predicted
academic self-concept for the higher achieving students (§ = 0.252, ¢t = 1.916, p = 0.061, 90% CI [0.141, 0.692]).
However, the effect of classroom environment on academic self-concept was not significant for the lower achieving
students (f = 0.091, ¢ = 0.930, p > 0.05). In addition, from the data in Figure 3 suggest that classroom environment,
academic achievement, interaction effect between classroom environment and academic achievement, and control
variables (including gender and grade) combined to explain 33.4% variance on academic self-concept. The 33.4%
variance on academic self-concept was not only explained by classroom environment and control variables but also by
the incremental variance added by the achievement-related measures. Furthermore, the total variance of enjoyment
accounted for by the moderated mediation model was 65.2%. The proportion of variance explained of enjoyment

R?=0.166

0.286™ 0.075"

Gender Grade

0.537™

R?=0.638

Figure 2 The results of the mediation model. * p < 0.05, *** p < 0.001.
Abbreviations: CE, classroom environment; ASC, academic self-concept; En, enjoyment.
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R?=0.334

0.224™
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CE xAA 0.543
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0.071" S

R?=0.652

Grade

Figure 3 The results of the moderated mediation model. * p < 0.05, *** p < 0.001. The dashed line indicates that the coefficient is not significant.
Abbreviations: CE, classroom environment; AA, academic achievement; ASC, academic self-concept; En, enjoyment.
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Figure 4 The interactive effect of classroom environment and academic achievement on academic self-concept.

increased by 1.4% (R? increased from 0.638 to 0.652) after adding the moderating variable to the first half path of the
mediation effect.

Discussion

Based on the control-value theory and individual-context interaction model, the current study constructed a moderated
mediation model to examine the mediation effect of academic self-concept in the relationship between classroom
environment and enjoyment, and the moderating role of academic achievement in the association between classroom
environment and academic self-concept. In line with our hypothesis, academic self-concept was proved to partially
mediate the association between classroom environment and enjoyment. It is consistent with the expectation based on the
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control-value theory.":”® Thus, H1 was supported. Moreover, academic achievement moderated the mediation path from
classroom environment to academic self-concept. Specifically, contrary to our assumptions, classroom environment
positively predicted academic self-concept for the higher achieving students. However, the effect of classroom environ-
ment on academic self-concept was not significant for the lower achieving students. Thus, H2 was partially supported.
As expected, after controlling for gender and grade differences in academic self-concept, girls reported levels of
enjoyment in mathematics similar to their male counterparts. As such, the findings suggest that gender and grade
differences in enjoyment found in existing studies are possibly due to differences in perceived competence.”” Meanwhile,
by controlling for relevant background variables that were related to the key study variables, we made sure that
associations in the model were not due to the confounding effects of third variables, such as gender and grade.

The Mediating Effect of Academic Self-Concept

In line with assumptions derived from Pekrun’s control-value theory and social cognitive theory,>'® our findings showed
that classroom environment positively predicted academic self-concept in math class among Chinese middle school
students. Then, academic self-concept positively predicted enjoyment. The mediation model accounted for 63.8% of the
enjoyment variance explained. The results indicated that students who perceive their classroom environment as a place
that supports their learning may have a greater sense of control of their learning and perceive more learning-related
enjoyment.

In addition, our results showed that classroom environment positively and directly predicted enjoyment in math class.
All of the studies explained the relationship between classroom environment and enjoyment through the mediation
effects of appraisals of control or value.'”?” This implies that classroom environmental perceptions do not trigger
enjoyment directly but have to be cognitively value-appraised or control-appraised to trigger a sense of enjoyment.
Notably, the control-value theory further states that the relationship between learning environment and academic
emotions is not always mediated by conscious appraisals.'® Conversely, it emphasizes that recurring cognitive appraisals
induce academic emotions automatically.' In comparison to Western countries’ class settings and composition, the class
section composition is constant across subjects and ages in China. Specifically, the class setting and composition in China
is fixed based upon initial registration or distribution and remains unchanged for several years (ie, the same group of
peers moves together from Grades 7 to 9 in middle school). All students learn with the same classmates and teachers and
interact with each other for a long time. The fixed class composition provides a particularly stable psychological and
social environment in the middle school classroom. In a fixed class setting, recurring experienced routinized classroom
atmosphere perceptions produce routinized cognitive appraisals, which induce academic emotions automatically and
directly. Moreover, the habitualized unconscious cognition appraisals might not need to be present and measured, but
may have produced these emotions in the first place when the process of habitualization started.

The Moderation Effect of Academic Achievement

Findings of the present study showed that academic achievement moderated the mediation path from classroom
environment to academic self-concept. Specifically, contrary to our assumptions, classroom environment positively
predicted academic self-concept for the higher achieving students in mathematics. However, the effect of classroom
environment on academic self-concept was not significant for the lower achieving students.

Although the finding has not been documented in other studies, it is not incomprehensible. Specifically, higher
achieving students might have experienced more stress than lower achieving students because of the added pressure of
high expectations from teachers and parents to succeed academically.78 An overemphasis on academic achievement has
made it challenging for higher achieving students to cope with their successes and failures, especially in the context of
academic settings with frequent examinations such as in China. After experiencing failure in an academic area, high-
achieving students may be more likely than low-achieving students to question their academic competency.
Consequently, higher achieving students may have to depend more on continuous encouragement and positive evalua-
tions from teachers to maintain their inherent self-worth than their lower achieving counterparts. However, the lack of
significant association between teacher—student relationships and lower achieving students’ academic self-concept may
reflect the differential needs of lower achieving students. Lower achieving students cannot change their academic status
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by relying only on positive external evaluation due to cumulative failing performance. They may need extra academic
guidance and help from teachers in order to promote their academic self-concept. Furthermore, self-concept is defined as
a multidimensional construct. Generally, lower achieving students may have more opportunities to exhibit their nonaca-
demic abilities in the process of social interactions with classmates.”® Involvement in close and supportive relationships
with peers may be strongly linked with self-perceptions of social competencies for lower achieving students.*® For these
students, future study could further verify the mediating role of social self-concept between classroom environment and
enjoyment. Additionally, the motivations of lower achieving students in cooperative classrooms could be reduced by the
free-rider effect,®’ which means that lower achieving learners tend to receive help passively whereas highly able learners
tend to do most of the work. This gives higher achieving students more opportunities to exhibit their academic ability.
Such an effect could support the stronger relationship between cooperative goal structure and higher achieving students’
academic self-concept.

The moderated mediation model accounted for 65.2% of the enjoyment variance explained. Notably, the added
moderating variable (academic achievement) in the mediation model explained 1.4% of the variance, but this number
does not mean that the moderating effect was meaningless. In fact, it is indisputable that the overall, observed moderating
effects usually are smaller than what is conventionally defined as a small effect.®? Smaller effect size may therefore be of
theoretical importance if it supports the theoretical views being tested. Moreover, the interaction effect between class-
room environment variables and academic achievement on academic self-concept has been reported in other studies. For
example, recent research found that the protective effect of social relationship in class is more salient in high-achieving
students’ self-concept, in comparison to low-achieving individuals.*® In the future, more empirical studies might be
needed to further investigate more diversified classroom environment variables to verify the generalizability and stability
of the results.

In addition, our study results showed that academic achievement and related experiences of success and failure might
be a major source of students’ academic self-concept and enjoyment development. Presumably, in environments
involving frequent assessments such as Chinese classroom settings, students’ academic performance is likely of primary
importance for the arousal of academic self-concept, which then further affects academic emotions. It is coherent with
what is assumed by the control-value theory, which assigns higher relevance to individual antecedents than to environ-

mental antecedents."”®

Implications for Practice

The present study extends our understanding by providing a comprehensive picture of the mediation path between
classroom environment and enjoyment through academic self-concept for higher and lower achieving students. First,
teachers often underestimate their influence on students’ emotional experiences. In contrast, our findings provide
empirical support for informing the impact of significant others (including teachers and classmates) not only on higher
achieving students’ knowledge acquisition but also on their emotional experiences. Second, while a supportive, positive
classroom environment can promote the academic self-concept of higher achievers, it may have little effect on lower
achievers. Future studies need to explore factors affecting the academic self-concept of lower achievers that are
conducive to promoting their positive academic emotions. Third, the results showed that academic achievement is
a salient factor influencing academic self-concept and enjoyment. Educators need to consider changing assessment
systems from a singular-assessment approach to a multi-assessment approach.

Limitations and Future Directions

There are several limitations that need to be addressed and directions for future research that need to be pointed out. First,
we considered academic enjoyment as the main positive academic emotion in the school context. Future study may shed
more light on the contribution of other positive academic emotions, such as pride. Second, we did not collect data on the
sense of value. We measured only academic self-concept as a control-related cognition antecedent of enjoyment. Most
students believe that mathematics is of high value, especially in China.** But the difference of sense of control varies
from person to person, so our research focused on the mediating role of the sense of control. A more complete
investigation that includes not only control-related cognition but also value-related cognition will allow a more
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comprehensive understanding of these antecedents. Third, we considered sample sizes for our mediation and moderation
models followed some popular rules-of-thumb, such as 5 or 10 observations per estimated parameter.>> However, such
rules are problematic because they are not model-specific and may lead to underestimation of sample size. In fact,
a sample size was required for the complexity models condition with the small indirect effect size.*® The actual sample
sizes used in the current study may be insufficient to estimate our complexity models of interest, which might result in
unstable estimation of the model parameters. Future study could use data simulation techniques (ie, Monte Carlo method)
to evaluate sample size requirements for commonly applied SEMs. Besides, the sample size of the present study did not
allow the cluster structure of the data to be taken into account (students were grouped in their classrooms). Thus, we
could not implement an optimal test of data that comprised a multilevel structure by applying hierarchical linear
modeling methodology. Additionally, the sample was drawn from a heterogeneous fixed class setting in grade 7 and 8
students in China, so the findings cannot be generalized to classes with distinctly different composition, such as tracking
class. As such, it would be necessary to replicate this study in different types of classes, preferably over a wider age
range. Finally, academic achievement, academic self-concept, and enjoyment have been found to be reciprocal and
mutually reinforcing from a developmental perspective.''*”:*® Furthermore, a recent study supported the potential
reciprocal relationship between classroom environment and academic self-concept.®® In addition to the known influence
of classroom environment on academic self-concept, their research further demonstrated the predictive effect of academic
self-concept on perceived classroom environment. Students who evaluate themselves as having a higher academic ability
are more likely to report perceived positive in-class and out-of-class learning experiences and thus engage more in
learning. However, our study only explored the relationship among classroom environment, academic achievement,
academic self-concept, and enjoyment from the traditional unidirectional perspectives. We suggest that future research
could explore their causal orderings and mechanism by a longitudinal design.

Conclusion

Based on the control-value theory and the individual-context interaction model, this research explained the impacting
mechanism of classroom environment on middle school students’ enjoyment in math class. The results underpin a more
salient impact of classroom environment on enjoyment via academic self-concept for higher achieving students.
However, the above mediational path was not significant for the lower achieving students. As such, the initial findings
of this study highlight that the differentiated instruction and intervention support in classroom is necessary for fostering
all students’ positive achievement-related emotion. It is particularly suggested that educators should consider not only
impact of supportive classroom environment on academic self-concept and emotions for higher achieving students, but
also the extra demands of the classroom environment for lower achieving students.

Acknowledgment
Ying Liu and Yu Wang contributed equally to this manuscript and share the first authorship.

Compliance with Ethical Standards
This study closely followed all ethical standards established by Institutional Review Board at the authors’ universities
and the participating schools.

Funding

This study was supported by the Hebei Normal University 2017 Humanities and Social Sciences Research Fund
(S2017B17) and the Project of Basic Education Development Research Center of Hebei Normal University
(JJ2X2020Y10).

Disclosure
The authors declare no conflicts of interest in this work.

Psychology Research and Behavior Management 2022:15 https: 2045

Dove:


https://www.dovepress.com
https://www.dovepress.com

Liu et al Dove

References

1.

2.

o0

10.

11
12

18.
19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.
33.

Pekrun R. The control-value theory of achievement emotions: assumptions, corollaries, and implications for educational research and practice. Educ
Psychol Rev. 2006;18(4):315-341. doi:10.1007/s10648-006-9029-9

Pekrun R, Goetz T, Titz W, Perry RP. Academic emotions in students’ self-regulated learning and achievement: a program of qualitative and
quantitative research. Educ Psychol. 2002;37(2):91-105. doi:10.1207/S15326985EP3702 4

. Zaccoletti S, Altoé G, Mason L. Enjoyment, anxiety and boredom, and their control - value antecedents as predictors of reading comprehension.

Learn Individ Differ. 2020;79:101869. doi:10.1016/j.1indif.2020.101869

. Caviola S, Toffalini E, Giofré D. Math Performance and Academic Anxiety Forms, from Sociodemographic to Cognitive Aspects: a Meta-analysis

on 906,311 Participants. Educ Psychol Rev. 2021;34:1-37. doi:10.1007/s10648-021-09626-5

. Pizzie RG, Kraemer DJM. The Academic Anxiety Inventory: evidence for Dissociable Patterns of Anxiety Related to Math and Other Sources of

Academic Stress. Front Psychol. 2018;9:2684. doi:10.3389/fpsyg.2018.02684

. Raccanello D, Hall R, Burro R. Salience of primary and secondary school students’ achievement emotions and perceived antecedents: interviews on

literacy and mathematics domains. Learn Individ Differ. 2018;65:65-79. doi:10.1016/j.1indif.2018.05.015

. Raccanello D, Brondino M, Moe¢ A, Stupnisky R, Lichtenfeld S. Enjoyment, boredom, anxiety in elementary schools in two domains: relations with

achievement. J Exp Educ. 2019;87(3):449-469. doi:10.1080/00220973.2018.1448747

. Frenzel AC, Kurz BB, Pekrun R, Goetz T, Liidtke O. Emotion transmission in the classroom revisited: a reciprocal effects model of teacher and

student enjoyment. J Educ Psychol. 2018;110(5):628-639. doi:10.1037/edu0000228

. Camacho-Morles J, Slemp GR, Oades LG, Morrish L, Scoular C. The role of achievement emotions in the collaborative problem-solving

performance of adolescents. Learn Individ Differ. 2019;70:169—-181. doi:10.1016/].1indif.2019.02.005
Putwain DW, Becker S, Symes W, Pekrun R. Reciprocal relations between students’ academic enjoyment, boredom, and achievement over time.
Learning Instruction. 2018;54:73-81. doi:10.1016/j.learninstruc.2017.08.004

. Pekrun R. Emotion and achievement during adolescence. Child Dev Perspect. 2017;11(3):215-221. doi:10.1111/cdep.12237
.Han Y, Hyland F. Academic emotions in written corrective feedback situations. J English Acad Purposes. 2019;38:1-13. doi:10.1016/j.

jeap.2018.12.003

. Lazarides R, Raufelder D. Control-value theory in the context of teaching: does teaching quality moderate relations between academic self-concept

and achievement emotions? Br J Educ Psychol. 2021;91(1):127-147. doi:10.1111/bjep.12352

. Westphal A, Kretschmann J, Gronostaj A, Vock M. More enjoyment, less anxiety and boredom: how achievement emotions relate to academic self-

concept and teachers’ diagnostic skills. Learn Individ Differ. 2018;62:108—117. doi:10.1016/j.1indif.2018.01.016

. Liu RD, Zhen R, Ding Y, et al. Teacher support and math engagement: roles of academic self-efficacy and positive emotions. Educ Psychol.

2017;38(1):3-16. doi:10.1080/01443410.2017.1359238

. Fraser BJ. Research on classroom and school climate. In: Gabel DL, editor. Handbook of Research on Science Teaching and Learning. New York,

NY: Macmillan; 1994:493-541.

. Frenzel AC, Pekrun R, Goetz T. Perceived learning environment and students’ emotional experiences: a multilevel analysis of mathematics

classrooms. Learning Instruction. 2007;17(5):478—493. doi:10.1016/j.learninstruc.2007.09.001

Pekrun R. A social-cognitive, control-value theory of achievement emotions. Motivational Psychol Human Dev. 2000;131:143-163.

Andersen RJ, Evans IM, Harvey ST. Insider views of the emotional climate of the classroom: what New Zealand children tell us about their
teachers’ feelings. J Res Childhood Educ. 2012;26(2):199-220. doi:10.1080/02568543.2012.657748

Lazarides R, Buchholz J. Student-perceived teaching quality: how is it related to different achievement emotions in mathematics classrooms?
Learning Instruction. 2019;61:45-59. doi:10.1016/j.learninstruc.2019.01.001

Bieg S, Dresel M, Goetz T, Nett U. Teachers’ enthusiasm and humor and its’ lagged relationships with students’ enjoyment and boredom-A latent
trait-state-approach. Learning Instruction. 2022;101579. doi:10.1016/j.learninstruc.2021.101579

Bieg S, Grassinger R, Dresel M. Humor as a magic bullet? Associations of different teacher humor types with student emotions. Learn Individ
Differ. 2017;56:24-33. doi:10.1016/j.1indif.2017.04.008

Bieg S, Grassinger R, Dresel M. Teacher humor: longitudinal effects on students’ emotions. Eur J Psychol Educ. 2019;34:517-534. doi:10.1007/
$10212-018-0402-0

Constantin AA, Cuadrado I. Perceived intergroup competition and adolescents’ behavioural intentions toward minorities: the role of threat,
stereotypes and emotions. Curr Psychol. 2021;40(7):3488-3498. doi:10.1007/s12144-019-00297-8

Baudoin N, Galand B. Effects of classroom goal structures on student emotions at school. Int J Educ Res. 2017;86:13-22. doi:10.1016/j.
1jer.2017.08.010

Mainhard T, Oudman S, Hornstra L, Bosker RJ, Goetz T. Student emotions in class: the relative importance of teachers and their interpersonal
relations with students. Learning Instruction. 2018;53:109—119. doi:10.1016/j.learninstruc.2017.07.011

Goetz T, Pekrun R, Hall NC, Haag L. Academic emotions from a social-cognitive perspective: antecedents and domain specificity of students’
affect in the context of Latin instruction. Br J Educ Psychol. 2006;76(2):289-308. doi:10.1348/000709905X42860

Pekrun R. Control-value theory: a social-cognitive approach to achievement emotions. In: Liem GAD, McInerney DM, editors. Big Theories
Revisited 2: A Volume of Research on Sociocultural Influences on Motivation and Learning. Charlotte, NJ: Information Age Publishing;
2018:162-190.

Peixoto F, Sanches C, Mata L, Monteiro V. “How do you feel about math?”: relationships between competence and value appraisals, achievement
emotions and academic achievement. Eur J Psychol Educ. 2017;32(3):385-405. doi:10.1007/s10212-016-0299-4

Lei H, Cui Y, Chiu M. The relationship between teacher support and students’ academic emotions: a meta-analysis. Front Psychol. 2018;8:2288.
doi:10.3389/fpsyg.2017.02288

Forsblom L, Peixoto F, Mata L. Perceived classroom support: longitudinal effects on students” achievement emotions. Learn Individ Differ. 2021;85
(3):101959. doi:10.1016/j.1indif.2020.101959

Jiang GR. Research on Classroom Social Ecology Environment. Wuhan, China: Central China Normal University Press; 2002.

Sabol TJ, Pianta RC. Recent trends in research on teacher—child relationships. Attach Hum Dev. 2012;14(3):213-231. doi:10.1080/
14616734.2012.672262

2046 hetps: Psychology Research and Behavior Management 2022:15

Dove!


https://doi.org/10.1007/s10648-006-9029-9
https://doi.org/10.1207/S15326985EP3702_4
https://doi.org/10.1016/j.lindif.2020.101869
https://doi.org/10.1007/s10648-021-09626-5
https://doi.org/10.3389/fpsyg.2018.02684
https://doi.org/10.1016/j.lindif.2018.05.015
https://doi.org/10.1080/00220973.2018.1448747
https://doi.org/10.1037/edu0000228
https://doi.org/10.1016/j.lindif.2019.02.005
https://doi.org/10.1016/j.learninstruc.2017.08.004
https://doi.org/10.1111/cdep.12237
https://doi.org/10.1016/j.jeap.2018.12.003
https://doi.org/10.1016/j.jeap.2018.12.003
https://doi.org/10.1111/bjep.12352
https://doi.org/10.1016/j.lindif.2018.01.016
https://doi.org/10.1080/01443410.2017.1359238
https://doi.org/10.1016/j.learninstruc.2007.09.001
https://doi.org/10.1080/02568543.2012.657748
https://doi.org/10.1016/j.learninstruc.2019.01.001
https://doi.org/10.1016/j.learninstruc.2021.101579
https://doi.org/10.1016/j.lindif.2017.04.008
https://doi.org/10.1007/s10212-018-0402-0
https://doi.org/10.1007/s10212-018-0402-0
https://doi.org/10.1007/s12144-019-00297-8
https://doi.org/10.1016/j.ijer.2017.08.010
https://doi.org/10.1016/j.ijer.2017.08.010
https://doi.org/10.1016/j.learninstruc.2017.07.011
https://doi.org/10.1348/000709905X42860
https://doi.org/10.1007/s10212-016-0299-4
https://doi.org/10.3389/fpsyg.2017.02288
https://doi.org/10.1016/j.lindif.2020.101959
https://doi.org/10.1080/14616734.2012.672262
https://doi.org/10.1080/14616734.2012.672262
https://www.dovepress.com
https://www.dovepress.com

Dove Liu et al

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44

45.

46.

47.

48.

49.

50.

Ouyang M, Cai X, Yin Y, et al. Student-student relationship and adolescent problematic smartphone use: the mediating role of materialism and the
moderating role of narcissism. Child Youth Serv Rev. 2020;110:104766. doi:10.1016/j.childyouth.2020.104766

Wang P, Wang X, Lei L. Gender differences between student—student relationship and cyberbullying perpetration: an evolutionary perspective.
J Interpers Violence. 2021;36(19-20):9187-9207. doi:10.1177/0886260519865970

Wang P, Wang X, Nie J, et al. Envy and problematic smartphone use: the mediating role of FOMO and the moderating role of student-student
relationship. Pers Individ Dif. 2019;146:136-142. doi:10.1016/j.paid.2019.04.013

Van Ryzin MJ, Roseth CJ. Cooperative learning in middle school: a means to improve peer relations and reduce victimization, bullying, and related
outcomes. J Educ Psychol. 2018;110(8):1192. doi:10.1037/edu0000265

Wang MT, Degol JL. School climate: a review of the construct, measurement, and impact on student outcomes. Educ Psychol Rev. 2016;28
(2):315-352. doi:10.1007/s10648-015-9319-1

Camacho-Morles J, Slemp GR, Oades LG, Pekrun R, Morrish L. Relative incidence and origins of achievement emotions in computer-based
collaborative problem-solving: a control-value approach. Comput Human Behav. 2019;98:41-49. doi:10.1016/j.chb.2019.03.035

Buff A. Enjoyment of learning and its personal antecedents: testing the change—change assumption of the control-value theory of achievement
emotions. Learn Individ Differ. 2014;31:21-29. doi:10.1016/j.1indif.2013.12.007

Fleischmann M, Hiibner N, Marsh HW, Guo J, Trautwein U, Nagengast B. Which class matters? Juxtaposing multiple class environments as
frames-of-reference for academic self-concept formation. J Educ Psychol. 2022;114(1):127-143. doi:10.1037/edu0000491

Sewasew D, Schroeders U. The developmental interplay of academic self-concept and achievement within and across domains among primary
school students. Contemp Educ Psychol. 2019;58:204-212. doi:10.1016/j.cedpsych.2019.03.009

Shavelson RJ, Hubner JJ, Stanton GC. Self-concept: validation of construct interpretations. Rev Educ Res. 1976;46(3):407—441. doi:10.3102/
00346543046003407

. Wolff F, Helm F, Moller J. Integrating the 2I/E model into dimensional comparison theory: towards a comprehensive comparison theory of

academic self-concept formation. Learning Instruction. 2019;62:64—75. doi:10.1016/j.learninstruc.2019.05.007

Van der Beek JP, Van der Ven SH, Kroesbergen EH, Leseman PP. Self-concept mediates the relation between achievement and emotions in
mathematics. Br J Educ Psychol. 2017;87:478-495. doi:10.1111/bjep.12160

Pekrun R, Murayama K, Marsh HW, Goetz T, Frenzel AC. Happy fish in little ponds: testing a reference group model of achievement and emotion.
J Personality Soc Psychol Educ. 2019;117(1):166—185. doi:10.1037/pspp0000230

Majorano M, Brondino M, Morelli M, Maes M. Quality of relationship with parents and emotional autonomy as predictors of self-concept and
loneliness in adolescents with learning disabilities: the moderating role of the relationship with teachers. J Child Fam Stud. 2017;26(3):690-700.
doi:10.1007/s10826-016-0591-6

Liu WC, Wang CKJ. Home environment and classroom climate: an investigation of their relation to students’ academic self-concept in a streamed
setting. Curr Psychol. 2008;27(4):242-256. doi:10.1007/s12144-008-9037-7

Trautwein U, Moller J. Self-Concept: determinants and Consequences of Academic Self-Concept in School Contexts. In: Lipnevich A, Preckel F,
Roberts R, editors. Psychosocial Skills and School Systems in the 21st Century. The Springer Series on Human Exceptionality. Cham: Springer;
2016;1:845.

Mir Mohammad Sadeghi M, Azad Manjir F, Fahimifar MJ. Effects of friendship and relationship dimensions of classroom environment on general
and academic self-concept. Learning Environ Res. 2020;23(1):117-128. doi:10.1007/s10984-019-09294-x

51. Niu W, Cheng L, Duan D, Zhang Q. Impact of Perceived Supportive Learning Environment on Mathematical Achievement: the Mediating Roles of
Autonomous Self-Regulation and Creative Thinking. Front Psychol. 2021;12:781594. doi:10.3389/fpsyg.2021.781594

52. Lazarides R, Dietrich J, Taskinen PH. Stability and change in students’ motivational profiles in mathematics classrooms: the role of perceived
teaching. Teaching Teacher Educ. 2019;79:164—175. doi:10.1016/j.tate.2018.12.016

53. Lohbeck A, Nitkowski D, Petermann F. A control-value theory approach: relationships between academic self-concept, interest, and test anxiety in
elementary school children. Child Youth Care Forum. 2016;45(6):887-904. doi:10.1007/s10566-016-9362-1

54. Sandilos LE, Rimm-Kaufman SE, Cohen JJ. Warmth and demand: the relation between students’ perceptions of the classroom environment and
achievement growth. Child Dev. 2017;88(4):1321-1337. doi:10.1111/cdev.12685

55. Skaalvik EM, Skaalvik S. School goal structure: associations with students’ perceptions of their teachers as emotionally supportive, academic self-
concept, intrinsic motivation, effort, and help seeking behavior. Int J Educ Res. 2013;61:5-14. doi:10.1016/].ijer.2013.03.007

56. Marsh HW, Pekrun R, Murayama K, et al. An integrated model of academic self-concept development: academic self-concept, grades, test scores,
and tracking over 6 years. Dev Psychol. 2013;54(2):263-280. doi:10.1037/dev0000393

57. Lerner RM, Lerner JV, Almerigi J, Theokas C. Dynamics of individual«——context relations in human development: a developmental systems
perspective. In: Thomas JC, Segal DL, Hersen M, Thomas JC, Segal DL, Hersen M, editors. Comprehensive Handbook of Personality and
Psychopathology, Vol. 1: Personality and Everyday Functioning. Hoboken, NJ: John Wiley & Sons Inc; 2006:23-43.

58. Magnusson D, Stattin H. Person-context interaction theories. In: Damon W, Lerner RM, editors. Handbook of Child Psychology: Theoretical
Models of Human Development. John Wiley & Sons; 1998:685-759.

59. Heyder A, Weidinger AF, Cimpian A, Steinmayr R. Teachers’ belief that math requires innate ability predicts lower intrinsic motivation among
low-achieving students. Learning Instruction. 2020;65:101220. doi:10.1016/j.learninstruc.2019.101220

60. Yeager DS, Hanselman P, Walton GM, et al. A national experiment reveals where a growth mindset improves achievement. Nature. 2019;573
(7774):364-369. doi:10.1038/s41586-019-1466-y

61. Healy M, Doran J, McCutcheon M. Cooperative learning outcomes from cumulative experiences of group work: differences in student perceptions.
Accounting Educ. 2018;27(3):286-308. doi:10.1080/09639284.2018.1476893

62. DeLay D, Laursen B, Kiuru N, Poikkeus AM, Aunola K, Nurmi JE. Stable same-sex friendships with higher achieving partners promote
mathematical reasoning in lower achieving primary school children. Br J Dev Psychol. 2015;33(4):519-532. doi:10.1111/bjdp.12117

63. Diezmann CM, Watters JJ. Catering for mathematically gifted elementary students: learning from challenging tasks. Gifted Child Today. 2000;23
(4):14-19. doi:10.4219/gct-2000-737

64. Freeman CM. Designing math curriculum to encourage inductive thinking by elementary and middle school students: basic principles to follow. In:
Smutny JF, editor. Designing and Developing Programs for Gifted Students. Corwin Press; 2003:69-85.

Psychology Research and Behavior Management 2022:15 https: 2047

Dove:


https://doi.org/10.1016/j.childyouth.2020.104766
https://doi.org/10.1177/0886260519865970
https://doi.org/10.1016/j.paid.2019.04.013
https://doi.org/10.1037/edu0000265
https://doi.org/10.1007/s10648-015-9319-1
https://doi.org/10.1016/j.chb.2019.03.035
https://doi.org/10.1016/j.lindif.2013.12.007
https://doi.org/10.1037/edu0000491
https://doi.org/10.1016/j.cedpsych.2019.03.009
https://doi.org/10.3102/00346543046003407
https://doi.org/10.3102/00346543046003407
https://doi.org/10.1016/j.learninstruc.2019.05.007
https://doi.org/10.1111/bjep.12160
https://doi.org/10.1037/pspp0000230
https://doi.org/10.1007/s10826-016-0591-6
https://doi.org/10.1007/s12144-008-9037-7
https://doi.org/10.1007/s10984-019-09294-x
https://doi.org/10.3389/fpsyg.2021.781594
https://doi.org/10.1016/j.tate.2018.12.016
https://doi.org/10.1007/s10566-016-9362-1
https://doi.org/10.1111/cdev.12685
https://doi.org/10.1016/j.ijer.2013.03.007
https://doi.org/10.1037/dev0000393
https://doi.org/10.1016/j.learninstruc.2019.101220
https://doi.org/10.1038/s41586-019-1466-y
https://doi.org/10.1080/09639284.2018.1476893
https://doi.org/10.1111/bjdp.12117
https://doi.org/10.4219/gct-2000-737
https://www.dovepress.com
https://www.dovepress.com

Liu

et al Dove

65.

66.

67.

68.

69.

70.

71.

72.

73.

74,

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.
86.

87.

88.

Gentry M, Springer PM. Secondary student perceptions of their class activities regarding meaningfulness, challenge, choice, and appeal.
J Secondary Gifted Educ. 2002;13(4):192-204. doi:10.4219/jsge-2002-381

Xie X, Zhao F, Xie J, Lei L. Symbolization of mobile phone and life satisfaction among adolescents in rural areas of China: mediating of
school-related relationships. Comput Human Behav. 2016;64:694—-702. doi:10.1016/j.chb.2016.07.053

Marsh HW. Self Description Questionnaire I1I: SDQ II. Macarthur, NSW, Australia: University of Western Sydney, Self-concept Enhancement and
Learning Facilitation Research Centre; 1999.

Pinxten M, Marsh HW, De Fraine B, Van Den Noortgate W, Van Damme J. Enjoying mathematics or feeling competent in mathematics? Reciprocal
effects on mathematics achievement and perceived math effort expenditure. Br J Educ Psychol. 2014;84(1):152—174. doi:10.1111/bjep.12028
Leung KC. Competence-Affect Separation on the Math and Verbal Scales of the Self-Description Questionnaire II in Chinese Sample.
J Psychoeduc Assess. 2019;37(1):119-124. doi:10.1177/0734282917723481

Pekrun R, Lichtenfeld S, Marsh HW, Murayama K, Goetz T. Achievement emotions and academic performance: longitudinal models of reciprocal
effects. Child Dev. 2017;88(5):1653—-1670. doi:10.1111/cdev.12704

Chang L, Liu H, Wen Z, Fung KY, Wang Y, Xu Y. Mediating teacher liking and moderating authoritative teachering on Chinese adolescents’
perceptions of antisocial and prosocial behaviors. J Educ Psychol. 2004;96(2):369-380. doi:10.1037/0022-0663.96.2.369

Pekrun R, Goetz T, Frenzel AC. Academic Emotions Questionnaire—Mathematics (AEQ-M): User’s Manual. Munich, Germany: University of
Munich, Department of Psychology; 2005.

Little R, Rubin DB. Statistical Analysis with Missing Data. 3rd ed. John Wiley & Sons; 2002.

Hoyle RH. Handbook of structural equation modeling. Structural Equation Modeling. 2012;20(2):354-360.

Raccanello D, Brondino M, Bernardi BD. Achievement emotions in elementary, middle, and high school: how do students feel about specific
contexts in terms of settings and subject-domains? Scand J Psychol. 2013;54(6):477-484. doi:10.1111/sjop.12079

Pekrun R, Perry RP. Control-value theory of achievement emotions. In: Pekrun R, Linnenbrink-Garcia L, editors. International Handbook of
Emotions in Education. Routledge/Taylor & Francis Group; 2014:120-141.

Esnaola I, Elosua P, Freeman J. Internal structure of academic self-concept through the self-description questionnaire ii-short (sdqii-s). Learn
Individ Differ. 2018;62:174-179. doi:10.1016/;.1indif.2018.02.006

Liu WC, Wang C, Parkins EJ. A longitudinal study of students’ academic self-concept in a streamed setting: the Singapore context. Br J Educ
Psychol. 2011;75(Pt 4):567-586. doi:10.1348/000709905X42239

Verschueren K, Doumen S, Buyse E. Relationships with mother, teacher, and peers: unique and joint effects on young children’s self-concept.
Attach Hum Dev. 2012;14(3):233-248. doi:10.1080/14616734.2012.672263

Zimmer-Gembeck MJ, Hunter TA, Pronk R. A model of behaviors, peer relations and depression: perceived social acceptance as a mediator and the
divergence of perceptions. J Soc Clin Psychol. 2007;26(3):273-283. doi:10.1521/jscp.2007.26.3.273

Neber H, Finsterwald M, Urban N. Cooperative learning with gifted and high-achieving students: a review and meta-analyses of 12 studies. High
Ability Studies. 2001;12(2):199-214. doi:10.1080/13598130120084339

Aguinis H, Beaty JC, Boik RJ, Pierce CA. Effect Size and Power in Assessing Moderating Effects of Categorical Variables Using Multiple
Regression: a 30-Year Review. J Applied Psychol. 2005;90(1):94—107. doi:10.1037/0021-9010.90.1.94

Hoth J, Kaiser G, Busse A, Doehrmann M, Koenig J, Blomeke S. Professional competences of teachers for fostering creativity and supporting
high-achieving students. ZDM Mathematics Educ. 2017;49:107-120. doi:10.1007/s11858-016-0817-5

Ni Y, Li Q, Li X, Zhang ZH. Influence of curriculum reform: an analysis of student mathematics achievement in mainland China. /nt J Educ Res.
2011;50(2):100-116. doi:10.1016/j.ijer.2011.06.005

Bentler PM, Chou CP. Practical issues in structural modeling. Sociol Methods Res. 1987;16(1):78-117. doi:10.1177/0049124187016001004

Sim M, Kim SY, Suh Y. Sample size requirements for simple and complex mediation models. Educ Psychol Meas. 2022;82(1):76-106.
doi:10.1177/00131644211003261

Guo JP, Yang LY, Zhang J, Gan YJ. Academic self-concept, perceptions of the learning environment, engagement, and learning outcomes of
university students: relationships and causal ordering. Higher Educ. 2022;83(4):809—-828. doi:10.1007/s10734-021-00705-8

Wu H, Guo Y, Yang Y, Zhao L, Guo CA. Meta-analysis of the Longitudinal Relationship Between Academic Self-Concept and Academic
Achievement. Educ Psychol Rev. 2021;33(4):1749-1778. doi:10.1007/s10648-021-09600-1S#

Psychology Research and Behavior Management Dove

Publish your work in this journal

Psychology Research and Behavior Management is an international, peer-reviewed, open access journal focusing on the science of psychology and
its application in behavior management to develop improved outcomes in the clinical, educational, sports and business arenas. Specific topics
covered in the journal include: Neuroscience, memory and decision making; Behavior modification and management; Clinical applications; Business
and sports performance management; Social and developmental studies; Animal studies. The manuscript management system is completely online
and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes
from published authors.

Submit your manuscript here: https://www.dovepress.com/psychology-research-and-behavior-management-journal

2048 n . in u Dove Psychology Research and Behavior Management 2022:15


https://doi.org/10.4219/jsge-2002-381
https://doi.org/10.1016/j.chb.2016.07.053
https://doi.org/10.1111/bjep.12028
https://doi.org/10.1177/0734282917723481
https://doi.org/10.1111/cdev.12704
https://doi.org/10.1037/0022-0663.96.2.369
https://doi.org/10.1111/sjop.12079
https://doi.org/10.1016/j.lindif.2018.02.006
https://doi.org/10.1348/000709905X42239
https://doi.org/10.1080/14616734.2012.672263
https://doi.org/10.1521/jscp.2007.26.3.273
https://doi.org/10.1080/13598130120084339
https://doi.org/10.1037/0021-9010.90.1.94
https://doi.org/10.1007/s11858-016-0817-5
https://doi.org/10.1016/j.ijer.2011.06.005
https://doi.org/10.1177/0049124187016001004
https://doi.org/10.1177/00131644211003261
https://doi.org/10.1007/s10734-021-00705-8
https://doi.org/10.1007/s10648-021-09600-1
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Academic Self-Concept as aMediator
	Academic Achievement as aModerator
	The Current Study

	Methods
	Participants
	Measures
	Classroom Environment
	Academic Self-Concept
	Academic Achievement
	Academic Enjoyment

	Procedure and Data Analysis

	Results
	Preliminary Analyses
	The Mediating Effect of Academic Self-Concept
	The Moderating Mediation Effect of Academic Achievement

	Discussion
	The Mediating Effect of Academic Self-Concept
	The Moderation Effect of Academic Achievement
	Implications for Practice

	Limitations and Future Directions
	Conclusion
	Acknowledgment
	Compliance with Ethical Standards
	Funding
	Disclosure
	References

