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Abstract

Social-emotional competencies have been increasingly recognized as crucial for
child development. Extensive evidence in Western countries suggests that social-emotional
competencies have positive impacts on students' outcomes. The evidence has influenced
the research and educational practices in Eastern countries such as China. However, few
studies have examined the universals and particulars of social-emotional development in
different cultures. Responding to the need, this study takes a cross-cultural perspective to
examine the structure and function of social-emotional competencies during the transition to
early adolescence in Western China.

More specially, the study tries to answer: (1) Does the structure of social-emotional
competencies as defined by a widely used framework in Western countries replicate in a
collectivistic culture? More specifically, is responsible decision-making, as defined in the
framework, a valid factor in the construct of social-emotional competencies before
adolescence? (2) Is the structure of social-emotional competencies stable during the
transition to early adolescence? (3) Did participation in a SEL programme improve students’
academic performance on standardised tests in reading, math, and science? (4) Does
teacher-student relationship mediate the association between social-emotional
competencies and academic performance?

It was found that responsible decision marking did not stand as a separate domain as
described in the Western framework. Instead, social harmony that represents the effort and
willingness to achieve collective benefits emerged as a separate factor. The structure of
social-emotional competencies was stable during the transition to early adolescence.
Participation in the investigated SEL programme improved students’ academic performance
on standardised tests in reading and math, but not in science. Teacher-student relationship
mediated the association between social-emotional competencies and reading performance
but not math performance. The findings were interpreted based on the existing literature.

The implications to future research and educational practices were discussed.



Acknowledgements

First, | would like to express my sincere thanks to my dissertation supervisor, Prof.
Sonali Nag. She inspired me with a valuable cross-cultural perspective to look at my
research topic, which provided a solid theoretical ground for this study. She also provided
detailed comments on my drafts word by word. | am grateful for having had her support and
guidance throughout my research. | also would like to thank Prof. Lars-Erik Malmberg for the
Advanced Quantitative Methods Summer School. Without it, | would have never learned
structural equation modelling within a week. | appreciated his sensitivity to my hesitations
and doubts in class and his encouragement that helped me bring them out.

Second, | would like to thank my colleagues in UNICEF China, especially Douglas
James Noble, the Deputy Representative of UNICEF China, and Sanaullah Panezai, Chief
of Education, for supporting my study leave and allowing me to use UNICEF’s data for my
dissertation. | am also grateful for Chevening scholarship. Without its support, | would not
have been able to go back to university at this point of my life and career. Finally, | would like
to thank my parents, friends, and cohort members for being supportive and caring
throughout the year. Going back to school after working for a long time was challenging but

rewarding experience for me. | am sure | will treasure the memories of Oxford for a lifetime.



Vi

Table of Contents

LISt Of TADIES ...ttt [
[ R0 T U €= PP PP PPPPPPPPPPP ii
(O gF=T o] (= g T a1 oo [FTox 1T} o R 1
Chapter 2 LItErature REVIEW.........cciiiieiiiiie e e e e et e e e e e e e e aa e e e e 3
2.1 Understanding Child Development in Social CONtEXTS .............cc.coocovovvieeeeeeeeeeeeeeeeeeees 4
2.1.1 Attachment-Related PEISPECLIVES. ...t 4
2.1.2 Motivation-Related PerspeCHIVES ... 6
2.1.3 Perspectives on Sociocultural Learning.........cc.coccoooveeoeoeooeoeeeeeeeeeeeeeeeeeeeeeeeeee e 7

2.2 Cultural Differences in Social-Emotional Development ..., 9
2.2.1 Cultural Differences in Constructing the Self and Others...............cccoooooeoeiceceee, 9
2.2.2 Defining Social-emotional COMPELENCIES .............oocoveoeoeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 11
2.2.3 Cultural Differences in Social-Emotional COmpetencies.............c..ococvceoeeececeeecesnon. 13
2.2.4 Cross-Cultural Adaptability of the CASEL Framework ..., 15

2.3 Social-Emotional Competencies and Academic Performance..............cccocoocovoceoercenn.. 19
2.4 TNE CUITENT STUAY ... 24
Chapter 3 MethOdOIOgY .......coceeeeiee e 26
BLL DALADASE........cooveoieriii s 26
3.2 The Social-Emotional Learning Programime ... 27
3.3 Secondary Data ANGAIYSIS ... 28
34 SAMPIING ..o 29
3.4.1 Propensity SCOIre MatCRING ..ottt 29
3.4.2 Selection of Intervention SCROOIS ............c..cco.coovoiocoeeeeeeeeeeeeeeeeee e 29
3.4.3 Matching with CompariSON SCROOIS ..o 30
3.4.4 Selection of Participants and Data Collection ... 32

S5 PAITICIDANTS ... 33
3.5.1 The BASEliNG SAMPIE ...........oo oottt 33
3.5.2 The Longitudinal SAMPIE ... 34

S.0 MBASUIES ..o 35
3.6.1 Social and Emotional COMPELENCY ..o 36
3.6.2 Teacher-Student REIAtONSNID ...........c.oooeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 38
3.6.3 AcademiC PerIfOrMANCE ............ccc.coooiviiierececeeee e 39

.7 DAA ANAIYSIS ... 39



3.7.1 The Structure of Social-Emotional COMPEeteNnCIes............cocoooeoeoeeiceeeeeecoeeeeeeeeeeen, 40
3.7.2 The Function of Social-Emotional COMPEeteNCIES...........ccoovoeoeeeeeeeeeeeeeeeeeeeeeess 43
Chapter 4 RESUILS .......oc e e e e e e e e e e e e e ettt e e e e e e e e eaaraaans 44
4.1 The Structure of Social-Emotional COMPEtENCIES ..., 45
4.1.1 EXPlOratory FaCtOr ANGIYSIS ..ottt 45
4.1.2 Confirmatory FAaCtOr ANAIYSIS ..o 49
4.1.3 Measurement INVarianCe ANAIYSIS ... 52
4.2 The Function of Social-emotional COMPELENCIES.............coovooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeon, 57
4.2.1 The Causal Link Between Social-Emotional Competencies and Academic
PEITOMMANCE ..o 57
4.2.2 Teacher-Student Relationship as A Mediator ..., 60
CRAPLET 5 DISCUSSION ... e e e e e e e e e e e e e e e e e e e e e e e e e e e aaeeas 65
5.1 The Structure of Social-Emotional COMPELENCIES ............cc.oooeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 66
5.2 The Function of Social-Emotional COMPELENCIES ..o, 67
5.3 Strengthens and LIMITAtIONS ............c..coooovioeoceeeeeeeeeeeeeeeeeee e 68
5.4 Implications for Future Research and PractiCes..............cocoocoooiooeoeoeceeceeeeeeeeeeeeeeeeen 69
RETEIEINCES ...ttt ettt et et e e e e e e e e e 71
APPENIX A ettt 86

F Y o] o 1=] o [0t = PSPPSRI 92



List of Tables

Table 1The Domains of Social-Emotional Competencies with Sample Items....................... 18
Table 2 The Results of Matching Selected CFS Schools With Comparison Schools........... 31
Table 3 Demographic Characteristics of the Baseline Sample ..........cccccceeeiiiiiiiiicieeneee, 33
Table 4 Demographic Characteristics of the Longitudinal Sample..............cccoooei. 35
Table 5 The Delaware Social and Emotional Competency Scale Student Version.............. 37
Table 6 The Teacher-Student Relationship Scale .............cvviiiiiieiiiicc e, 38
Table 7 Descriptive Statistics of the Imputed Data for the Baseline Sample....................... 46
Table 8 Pattern Coefficients and Communality of Each Item for the EFA...........cccccceeee. 48
Table 9 Goodness of Fit Indexes of the CASEL Model and the EFA Model ........................ 50
Table 10 Parameter Estimates of the Model Derived from the EFA............ccooevieiiiiiiiiinnee, 50
Table 11 Goodness of Fit Indexes of Measurement Invariance Analysis...........cccccceeeeeen... 55
Table 12 Parameter Estimates of Metric Measurement Invariance..............ccccceeeeeeeeeeeeeee. 56
Table 13 Descriptive Statistics of Students’ Academic Performance.............cccovvvvvveeenenn.. 58
Table 14 Students’ Academic Performance Across Time and Groups .........cccvvvvvvvvvinneeennn. 59

Table 15 Goodness of Fit Indexes of Measurement Invariance Analysis for Teacher-Student
REIATIONSNIP ... e et e e e e e e e e e e ettt e e e e e e e e e et it aaaaaaaaanes 61
Table 16 Correlations Among Social-emotional competencies, Academic Performance, and

Teacher-Student Relationship...........ouuiiii i e 62
Table 17 The Mediation of Teacher-Student Relationship in the Association Between Social-

Emotional Competencies and Academic PerformancCe...........ccoovvvviiiieiiieeeiiieiiiicee e, 64



List of Figures

Figure 1 The Conceptual Representations of the Self ..., 11
Figure 2 The Hypothesized Half-Longitudinal Mediation Model .............cccccvvviiiiiiiiiiiiininnnn. 44
Figure 3 The Factor Loadings with Standardised Parameter Estimates in the EFA............. 49
Figure 4 The Factor Loadings with Standardised Parameter Estimates in the CFA............. 51
Figure 5 The Half-Longitudinal Mediation Model for Reading...........ccoovvvvviiiiiiiiiiiiiiiiiiinnnn. 63

Figure 6 The Half-Longitudinal Mediation Model for Math ..............ccccooiiiiiiiiiiiiii e, 64



Chapter 1 Introduction

Social-emotional competencies have been increasingly recognized as crucial for
child development. Social-emotional competencies are consistent patterns of thoughts,
feelings, and behaviours that impact one’s wellbeing and socio-economic outcomes
throughout life (De Fruyt et al., 2015). Extensive research, especially in the United States,
has shown that developing robust social-emotional competencies in childhood can lead to
positive social, academic, and mental health outcomes (e.g., Durlak et al., 2011). The
converging evidence has led to a wide variety of social-emotional learning (SEL)
programmes in North America with the subsequent global adoption of these programmes
(e.g., CASEL, 2013).

Although social-emotional interventions are still rare in China, researchers have
started to apply the conceptual framework of social-emotional learning, developed by the
Collaborative for Academic, Social, and Emotional Learning (CASEL), to understand the
function of social-emotional competencies in Chinese students (e.g., Wang, 2019; Chen et
al., 2021). However, cross-cultural researchers have been calling for caution to the practice
of unquestioningly incorporating social and emotional concepts that have emerged in a
different culture into local contexts without adequate consideration of its value system and
the economic structure of the society (e.g., Schneider, 1998; Chen & Frech, 2008; Chung et
al, 2020). The assumptions of universals in social-emotional development have inevitably led
to none or surface-level adaptation (such as translation and replacing photographs or
names) of a SEL programme developed in one culture to another (e.g., Wong et al., 2014;
Wu et al., 2016; Kam et al., 2011). These programmes appear to show mixed results in
student outcomes.

As Western evidence dominates the field, few studies have examined the universals
and particulars of social-emotional development in individualistic and collectivistic cultures,
which tend to have distinct value systems (e.g., Wang et al., 2017; Kwong et al., 2018).

Responding to the concern, this study takes a cross-cultural perspective to examine the



structure and function of social-emotional competencies. To our knowledge, it is the first
study that compares Chinese students’ perceptions of their social-emotional competencies
with their North American peers as reported in the literature. This study is also the first to
evaluate the impact of a large-scale school based SEL programme on students’ academic
performance in China.

The data used in this study was obtained from Beijing Normal University with written
approval from UNICEF China. In 2011, the Ministry of Education, China, together with
UNICEF initiated arguably the country’s first SEL programme covering 250 schools in five
counties in Western China. The universal school-based programme was adopted from the
Social Emotional Aspects of Learning (SEAL) in England (Humphrey et al., 2008). Targeting
typically developing children in primary school, the programme aimed to improve students’
social and emotional competencies. This study utilizes the cross-sequential data from one of
the programme counties collected by Beijing Normal University to investigate the structure
and function of social-emotional competencies.

Specifically, the study aims to answer four research questions: (1) Does the structure
of social-emotional competencies as defined by the CASEL framework replicate in a
collectivistic culture? More specifically, is responsible decision-making, as defined in the
CASEL framework, a valid factor in the construct of social-emotional competencies in the
transition years before adolescence in Western China? (2) Is the structure of social-
emotional competencies stable during the transition to early adolescence in Western China?
(3) What is the association between social-emotional competencies and academic
performance? More specifically, did participation in a SEL programme improve students’
academic performance on standardised tests in reading, math, and science? (4) Does
teacher-student relationship mediate the association between social-emotional
competencies and academic performance?

The following chapters present the entire study step by step. The literature review
sets out the theoretical and empirical basis for understanding and examining the cultural

differences in social-emotional competencies from the perspectives of attachment, self-



determination, and social-cultural learning. The chapter also unpacks the association
between social-emotional competencies and academic performance and the potential
internal functioning mechanisms. The methodology chapter outlines the study design. The
database and the adapted SEL programme investigated in the study are described first,
followed by the nature of the secondary data analysis, sample design, participant
characteristics, and measures. The analysis plan is presented at the end of this chapter.
Specifically, exploratory and confirmatory analyses are used to investigate the structure of
social-emotional competencies (Research question 1). The stability of the structure during
the transition to adolescence is confirmed through measurement invariance analyses
(Research question 2). A mixed measure ANOVA is employed to examine the impact of the
adapted SEL programme on students’ academic performance (Research question 3). A half-
longitudinal mediation model is hypothesized to explore the indirect path from social-
emotional competencies to academic performance through teacher-student relationship
(Research question 4). Findings are reported in the results chapter. Finally, the discussion
chapter interprets the statistical findings with a cross-culture lens. The strengths and
limitations of this study are summarized at the end along with implications for future research

and educational practices.

Chapter 2 Literature Review

This chapter reviews existing literature related to children’s cognitive and social-
emotional development. It starts with the three theoretical perspectives based on attachment
theory, self-determination theory, and the ecological model, to set the basis for
understanding the structure and function of social-emotional competencies in cultural
contexts. The role of culture in forming social-emotional competencies is discussed next by
comparing individualistic cultures with collectivistic cultures, followed by empirical evidence
on the cross-cultural adaptability of the widely used CASEL framework in Chinese culture.
The review ends with the function of social-emotional competencies in promoting academic

performance and the potential contribution of the study to the existing literature.



2.1 Understanding Child Development in Social Contexts

Extensive research suggests that social interaction plays a critical role in children’s
social-emotional and cognitive development. Formal schooling broadens children's worlds to
encompass peers, teachers, and activities outside the family, providing enriched social
contexts for children to develop. Researchers applied different theoretical perspectives to
understand children’s social-emotional and cognitive development in school settings,
including perspectives related to attachment, motivation, and sociocultural learning. Although
these perspectives have led to somewhat different conceptual and developmental models,
they all stress the critical role of social interactions in child development, indicating that
cultures with different social values and norms may shape developmental outcomes
differently.
2.1.1 Attachment-Related Perspectives

Research on attachment has a strong focus on children’s social-emotional
development and social relationships. It is based on the attachment theory that first emerged
to explain mother-child relationships and was later extended to relationships with significant
others such as teachers and peers. The central idea of the attachment theory is that the
attachment figure or the primary caregiver acts as a “secure base” that frees the child to
explore the surrounding environment and provides a “safe haven” that they can return to for
comfort and safety (Ainsworth, 1989). Through early attachment relationships with
caregivers, children form an internal working model of the self and others. The internal
working model then shapes how children interpret and respond to social experiences in later
life and impacts their social and emotional functioning throughout life. Extensive literature
has demonstrated the influence of early attachment relationships on children’s
developmental outcomes (Berlin et al., 2008; Sabol and Pianta, 2012; Pallini et al. 2014;
Fearon et al. 2010; Groh et al., 2014; Madigan et al., 2013). Children who had sensitive and
responsive primary caregivers and therefore formed secure maternal attachments tend to
have better relationships with teachers and peers, less externalizing and internalizing

behaviours, and better adapting to schools.



Researchers who extended the attachment theory to teacher-student relationships
suggested that children may need to rely on teachers to fulfil their attachment needs when
they are physically separated from the primary attachment figure during school days.
However, there are some debates on whether the teacher-student relationship can be
considered an attachment relationship. Verschueren and Koomen (2012) argued that the
teacher-student relationship may have an attachment component, but for most children, the
relationship with teachers is probably not an attachment bond because it is not as exclusive
and durable as a parent-child relationship. In addition, teachers’ primary role is to instruct
and even though they do engage in caregiving behaviours, and as children grow, the
teachers’ role as caregivers decreases gradually. Thus, the authors assumed that the
centrality of attachment-related behavioural processes in the teacher-child relationship
depends on child age. For younger children, the teacher-student relationship tends to
function more like an attachment relationship. Aligned with Verschueren and Koomen'’s view,
a synthesis of the literature by Sabol and Pianta (2012) found moderate associations
between mother-child and teacher-student relationships in early childhood along with
decreased association in middle childhood and adolescence. These authors attributed the
decreasing trend to the reducing time spent with an individual teacher and the increasing
importance of peer relations.

Echoing Sabol and Pianta (2012)’s view on the increasing importance of peers,
research on multiple attachment models suggests that besides general maternal attachment,
children may develop domain-specific attachment models when interacting with other
significant others, including peers. These multiple models can be activated independently.
Verschueren et al. (2012) tested the ideas by examining the unique and joint effects of
children’s relationships with mothers, teachers, and peers, on three dimensions of self-
concept (general, academic, and social) in a sample of 113 first graders. Domain-specific
links between social relationships and self-concept dimensions were found. Specifically,
teacher-student relationships predicted academic self-concept, peer acceptance predicted

social self-concept, and mother-child relationships predicted general self-concept. The



evidence supported the idea of multiple attachment models. However, some researchers
argued that in addition to the attachment behavioural system, the school context is also likely
to elicit the sociability behavioural system as children develop and accumulate relational
experiences (Schuengel, 2012; Davis, 2003; Whipple et al, 2009; Hughes, 2012).
2.1.2 Motivation-Related Perspectives

Embedding in the educational context of schooling, research on motivation has a
strong focus on students’ academic achievement and teachers’ role in motivating students to
learn. This field of research is based on the self-determination theory. The central idea of the
self-determination theory is that human beings strive to fulfil three basic psychological
needs: autonomy, competence, and relatedness (Ryan & Deci, 2000). Satisfying these
needs yields enhanced self-motivation and mental health while thwarting the needs leads to
diminished motivation and well-being. Autonomy is central to the self-determination theory.
Feelings of competence or relatedness do not necessarily enhance intrinsic motivation
unless accompanied by a sense of autonomy. People who feel autonomy perceive their own
actions as a result of internal reasons instead of external reasons (Turban et al., 2007).

Motivation is conceptualised to be experienced on a continuum from intrinsic to
extrinsic, reflecting the degrees to which the value and regulation of the requested behaviour
have been internalized and integrated. Integrated regulation refers to integrating a value or
regulation into the sense of self (e.g., “l work hard because | value.”). Identified regulation
refers to acknowledging a value or regulation for personal benefits (e.g., “l work hard
because it pays off.”). Introjected regulation refers to adopting a value or regulation of others
to maintain feelings of worth (e.g., “l work hard because | want to please my mom.”). Finally,
external regulation refers to acting to a value or regulating behaviours for some separate
outcome (e.g., “l work hard because | want a reward or to avoid punishment.”).

According to the self-determination theory, people are not intrinsically motivated by
activities that do not hold intrinsic interests to them. Linking back to attachment theory,
intrinsic motivation is observed early in child development, manifesting for example as

exploratory behaviours among infants. However, as children grow up, their freedom to be



intrinsically motivated is seen to be increasingly curtailed by social pressures and
responsibilities. Children are required to regulate their behaviours according to social norms
and values. As children internalize and assimilate values or regulations, they tend to
experience greater autonomy in action, show more interest, and put more effort toward
achievement. Extensive evidence shows that more autonomous extrinsic motivation is
associated with more school engagement, higher quality learning, and better performance
and wellbeing (Grolnick & Ryan, 1987; Vallerand & Bissonnette, 1992; Miserandino, 1996;
Ryan & Deci, 2009; Niemiec & Ryan, 2009; Areepattamannil et. al, 2011; Saeed & Zyngier,
2012; Ryan & Deci, 2020). Therefore, teachers’ role in promoting students’ autonomous
extrinsic motivation was emphasized by research in motivational perspectives (e.g., Furrer &
Skinner, 2003; Reeve et al., 2004; Finn et al., 2009; Wang et al., 2019).
2.1.3 Perspectives on Sociocultural Learning

The construct of sociocultural learning contributes to the existing literature on
children’s social-emotional and cognitive development by providing new angles for
researchers to contextualize their research, especially within different cultures. Researchers
with a sociocultural perspective are often guided by Bronfenbrenner’s ecological model,
which provides an overarching framework to understand the influence of external
environments on children’s development. The ecological model defines five interactive
systems, namely microsystem, mesosystem, exosystem, macrosystem, and chronosystem
(Bronfenbrenner,1986). First, the microsystem refers to the principal or proximal
development settings in which a child actively participates, such as family and school, while
the mesosystem represents the interrelations among two or more principal settings. Studies
in attachment perspectives and motivation perspectives lie mainly in these two systems.
Second, the exosystem represents the distal settings that do not involve a child directly as
an active participant but affect him or her indirectly through his or her parents (parents’ social
networks would be a good example of the exosystem). Third, the macrosystem reflects the
social norms, values, and ideologies of a culture, and it is this system that is widely used to

guide cross-cultural studies. Lastly, the chronosystem refers to the interaction of



developmental changes within a child alongside environmental changes over time, a process
that is usually examined in cohort studies.

An example of cross-cultural studies using the ecological model is the study of school
climate. Students in China, for example, were found to perceive higher levels of teacher-
student support, peer support, school liking, fairness of school rules, and opportunities for
autonomy in the classroom than their peers in the US (Jia et al.., 2009; Yang et al.., 2013;
Bear et al., 2014). Guided by the ecological model, researchers attributed the differences to
cultural differences in social values. First, education and academic achievement are highly
valued by Chinese students and their parents, which arguably leads to strong educational
commitments for students as well as high social status and respect for teachers. From
students’ perspective, the strong commitment to education along with respect for teachers’
authority may make Chinese students less critical of teachers and schools. From teachers’
perspective, teachers are expected to be fully dedicated to supporting students’ learning due
to the high social value placed on education and therefore may be more supportive of their
students. In addition, social harmony is highly valued in Chinese culture. Positive
relationships with teachers and peers are emphasized not only in school but also by parents
at home. The cross-cultural findings align closely with the self-determination theory: although
the three psychological needs are innate and universal, the fact that needs satisfaction is
facilitated by internalizing socially or culturally endorsed values and behaviours suggests
that individuals are likely to perceive competence, autonomy, and relatedness differently
within cultures that hold different values.

One study on chronosystem is informative to the current study. Chen et al.., (2005)
examined Chinese students’ social functioning and adjustment in primary school during
different phases of the social-economic transition in China after the “open-up policy” in the
early 1980s. It was found that with three cohorts in the city of Shanghai, the function of shy-
sensitive behaviours in social, emotional, and school adjustment changed over the decade.
Shyness was positively associated with social and academic achievement in the 1990

cohort. The association became weaker or nonsignificant in the 1998 cohort while shyness



was associated with peer rejection, school problems, and depression in the 2002 cohort. The
authors suggested that the transition towards a market economy since the “open-up” policy
led to dramatic changes in economic and social structures in the following decade. In the
new competitive environment, behavioural characteristics that facilitated the achievement of
personal goals such as social assertiveness and initiative were valued and encouraged
highly. These new beliefs, attitudes, or values were likely integrated into the education and
childrearing goals and therefore modified educational and parenting practices in China over
the decade. However, acknowledging regional differences in the pace and magnitude of the
social and economic reforms within China, Chen et al., (2005) called for caution in
generalizing the results in Shanghai, the economic centre in China, to other parts of China.
2.2 Cultural Differences in Social-Emotional Development

According to the theoretical perspectives discussed above, cultural values have
significant influences on children’s social-emotional development through the ways of
perceiving the self and others. The CASEL framework that is arguably based on childrearing
within individualistic cultures has been widely used in the literature and practices in Western
countries. The framework has also been adapted to Eastern countries such as China, Korea,
Japan, and Singapore (Hayashi et.al, 2022; Kim et al., 2022; Frydenberg et al., 2017; Zhou
& Ee, 2012). Most of these studies have applied the CASEL framework directly to local
students, assuming a universal structure for social-emotional competencies However, cross-
cultural studies have also indicated differences in the nature of the distinct self in
individualistic and collectivistic cultures—the independent self vs. the interdependent self
(explained further in the next section). The available evidence suggests that the CASEL
framework may broadly (but not fully) apply to Chinese contexts, since the definition of each
domain tends to be different (Zhu, 2016; Wang, 2019; Wang et al., 2017; Shi et al., 2022;
Chen et al., 2021). However, there is clearly a need for further research on the structure of
social-emotional competencies using a cultural lens.
2.2.1 Cultural Differences in Constructing the Self and Others

Although human beings are likely to develop a universal understanding of
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themselves as physically distinct and separable from others, people in different cultures tend
to have different perceptions of the self and others. Cross-cultural studies focusing on
collectivistic and individualistic societies were often guided by Markus and Kitayama's (1991)
theory about two distinct types of self, namely the independent self and the interdependent
self. Markus and Kitayama defined the two types of self by the degree to which people see
themselves as separate from others or as connected with others. The goal of the
independent self is to separate oneself from social context. In contrast, the interdependent
self seeks to be connected with the social context. Others serve as a tool or resource for
self-evaluation and in forming the independent self while relationships with others in specific
contexts actively and continuously define the interdependent self.

More specially, the independent self, as an autonomous, independent person, seeks
independence from others and strives to realize one’s uniqueness. People with greater
development of an independent self, organize and justify their behaviours primarily by
reference to their own internal repertoire of thoughts, feelings, and actions instead of the
thoughts, feelings, and actions of others. In contrast, the interdependent self sees one's
status as a participant in a larger social unit and pursues similarity and connectedness with
others. People with greater development of an interdependent self, are arguably motivated
to find a way to fit in with relevant others, to fulfil and create obligations, and in general to
become part of various interpersonal relationships. However, it is worth noting that people’s
perceptions about self are not dichotomous but fall along a continuum from the independent
self to the interdependent self. So does culture. Some cultures are more individualistic
creating a conductive environment for forming the independent self (e.g., the United States),
while others are more collectivistic and nurture the interdependent self (e.g., China).

Distinct perceptions of self also lead to distinct perceptions of others as well as
distinct patterns in the self-others relationship and social interactions. Figure 1 presents the
conceptual representations of the self that explains these differences further. The circles are
representations of the various aspects of the self or the others. People with the independent

self view others as independent units as well. In contrast, people with the interdependent self
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see others in particular social relations which results in the context-specific self, represented
by the intersections between the circle of self and the circle of others. While others are
critical for social comparison and self-validation in the independent self, these others
become an integral part of the context to which the interdependent self strives to be
connected and fitted. Others thus participate actively and continuously in defining the
interdependent self. The interdependent self also possesses and expresses a set of internal
attributes, such as abilities, opinions, judgments, and personality characteristics. However,
these internal attributes are constantly controlled and regulated. Such voluntary control of

the inner attributes constitutes the core of the cultural ideal of becoming mature.

Figure 1

The Conceptual Representations of the Self

The Independent Self The Interdependent Self

Note. The figure is an adaptation of Markus and Kitayama's conceptual representations

2.2.2 Defining Social-emotional Competencies
De Fruyt et al. (2015) defined social-emotional competencies as:
individual characteristics that (a) originate in the reciprocal interaction between

biological predispositions and environmental factors; (b) are manifested in consistent
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patterns of thoughts, feelings, and behaviours; (c) continue to develop through formal

and informal learning experiences; and (d) influence important socio-economic

outcomes throughout the individual’s life. (p. 279)

Although researchers agree on these key characteristics of social-emotional competencies,
there are differences in how to measure social-emotional competencies. Existing
measurements could be grouped into two approaches: the curative approach and the
preventive approach. The curative approach is clinically derived with emphasis on screening
for vulnerabilities such as the Child Behaviour Check List (CBCL) and the Strengths and
Difficulties Questionnaire (SDQ). The preventive approach is educationally oriented with a
focus on promoting positive attitudes, behaviours, and skills (Abrahams et al., 2019).

Even within the preventive approach, there is huge variability in different social-
emotional competencies frameworks and no consensus has been reached on the number
and nature of the constructs needed to represent social-emotional characteristics. Some
frameworks or measurements have a strong focus on social skills (e.g., the CASEL
framework) while others have a greater emphasis on emotional (e.g., the Big Five
framework) or cognitive skills (e.g., the OECD framework) (Jones et al, 2016). The CASEL
framework is based on Goleman’s Emotional Intelligence model, which distinguishes
between awareness and management as they are applied to the self and others. The
CASEL framework includes the four Goleman domains, namely self-awareness, self-
management, social skills (or relationship skills), and social awareness, and also the fifth
domain of responsible decision-making (Mantz et al., 2018).

More specifically, self-awareness refers to skills to identify one’s own emotions and
thoughts and understand how thoughts and emotions impact one’s behaviour while self-
management reflects the consequent attempt to effectively regulate one’s thoughts,
emotions, and behaviours. Similarly, social awareness is directed at one’s perception of
others’ emotions and thoughts, including the ability to understand others’ behaviours, take
others’ perspectives, and demonstrate empathy. Relationship skills refer to the pro-social

behaviours such as listening to others, working cooperatively, handling conflict
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constructively, and assisting others. Responsible decision making emphasizes responsible
consideration of the needs of others, as opposed to only oneself, including the ability to
make safe, respectful, and moral decisions about one’s behaviour and interactions with
others.

2.2.3 Cultural Differences in Social-Emotional Competencies

The different ways to perceive oneself and others indicate differences in the structure
of social-emotional competencies. Following the CASEL framework, the cultural differences
in each of the five domains are discussed in detail. Given the adaptability of the CASEL
framework in a collectivistic culture like China is central to this study, the discussion focuses
primarily on American and Chinese students although studies in other individualistic and
collectivistic societies were referred to as well.

First, more individualistic cultures consider self-awareness to be focused on a
person’s emotions, thoughts, and influences. However, self-awareness in more collectivist
cultures involves a broader perspective that includes significant others and the social context
(Hecht & Shin, 2015). Evidence suggests that Asian students tend to be less consistent in
their self-descriptions across contexts than do their American peers (Crystal et al., 1998,
English & Chen, 2007). However, Asian students’ self-descriptions tend to remain consistent
over time within contexts. Moreover, individualistic cultures tend to value and promote
personal strengths in self-awareness for independent selves to “stand out” while personal
weakness is highlighted more in collectivistic cultures for interdependent selves to “fit in”.
Wang et al. (2017) found a unique component in self-awareness among Chinese students,
called “zi zhi zhi ming” in Chinese. It refers to the awareness of one’s own limitations. This
aligns with the findings that humbleness toward others was more likely to be socially
desirable and acceptable in collectivistic cultures than in individualistic cultures that value
self-confidence and assertiveness in relationships (Kim, 2003).

Second, people in more collectivistic cultures tend to take a high degree of agency to
effectively regulate their thoughts, emotions, and behaviours in various interpersonal

situations (Weisz et al., 1984). Self-management in more individualistic cultures primarily
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implies an assertion of one’s inner attributes and a consequent attempt to change one's
outer behaviours (e.g., know my negative emotions well and then control them). In contrast,
self-management in collectivistic cultures implies changing or adjusting one’s inner attributes
that can disturb social harmony (e.g., | am not supposed to have negative emotions). Wang
et al. (2017) identified “shen du” as a component of self-management for Chinese students,
which seems unique in Confucian cultures. It refers to how someone behaves well even
when alone, reflecting the agentic control of one’s behaviours for the interdependent self.
The finding aligns closely with the evidence that Chinese children tend to have higher self-
regulation skills than their peers in the United Kingdom (Ellefson et al., 2017).

Third, social awareness and relationship skills tend to be more sophisticated in
collectivistic cultures. Given the goal of the interdependent self is to be connected with
others, it requires the skills to identify and focus on others’ needs, desires, and goals
(Markus & Kitayama,1991). By doing so, people may internalize the goals of others as their
own in some cases. Even though one’s own goals are quite different from those of others,
meeting another's goals can facilitate the satisfaction of one's own goals by assuming
reciprocal contributions from the other for one's own goal fulfilment. The reciprocal
interdependence with others stresses an important relationship skill: perspective-taking. In
collective cultures, it involves not only the willingness and ability to feel and think what others
are feeling and thinking, but also to absorb this information without being told, and then to
help others realize their goals. Wang et al. (2017) defined the ability as “cha yan gan se” in
Chinese, which loads to the domain of social awareness in their study in Western China.
However, in individualistic cultures, it is the individual's responsibility to "say what's on one's
mind" if one expects to be understood (Hecht & Shin, 2015).

In addition, Wang et al. (2017) found the ability to provide “hints” that help others to
‘read” one’s minds is also important in collectivistic cultures. It calls “han xu” in Chinese,
representing expressing ideas and emotions implicitly. Wang et al. (2017) also found two
unique concepts that related to relationship skills, namely “mian zi” and “guan xi”. “Mian zi” is

defined as the recognition by others of an individual’s social standing and position (Lockett
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1988), which is given high priority in Chinese social interactions. “Guan xi” refers to personal
connections, which is related to what Markus & Kitayama (1991) called “in-group”. People
with the same social group tend to form a stronger bond in Chinese culture, which serves as
exclusive social resources for the individuals.

Forth, responsible decision making appears to be more meaningful in individualistic
cultures as a channel for independent selves to communicate personal interests with social
benefits. Evidence suggests that collectivists tend to socialize towards responsibility taking
(Triandis, 2018, p.61-68). Collectivist cultures are more likely to see decision making as a
shared activity to achieve group interests instead of an individual decision to realize personal
interests (Mann et al., 1998). Keller et al. (1998) compared the socio-moral reasoning of
children in Iceland and China in a longitudinal sample by presenting a friendship dilemma. In
the dilemma, a protagonist has to choose between keeping a promise to the best friend and
accepting an interesting invitation from another child who is new in class. Participants were
asked to make a practical choice reflecting how a child will behave in this situation and a
moral choice indicating the participant's moral evaluation of this psychological attribution.
Keller and colleagues found that the Icelandic participants interpreted the situation as a
conflict between self-interest and friendship, whereas the Chinese participants interpreted it
as a conflict between altruism and friendship. Moreover, Icelandic participants demonstrated
moral inconsistency at younger ages, opting for the new child despite a moral conviction that
countered this choice. In contrast, Chinese participants established consistency between
practical and moral judgment at all ages.

2.2.4 Cross-Cultural Adaptability of the CASEL Framework

Although the discussion of cultural differences follows the CASEL framework, it is
worth noting that it does not mean the five-dimension structure applies to all cultures (Hecht
& Shin, 2015). Social-emotional competencies have been widely researched in more
individualistic cultures, however, less is known in more collectivistic cultures. Only a few
studies were found to investigate the structure or function of social-emotional competencies

in China (Zhu, 2016; Wang, 2019; Zhao, 2022; Wang et al., 2017; Shi et al., 2022; Chen et
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al., 2021). However, most studies are based on the CASEL framework, assuming its cross-
cultural adaptability. Although available evidence appears to suggest that the CASEL
framework broadly applies to Chinese contexts, more studies are needed to factor in the
developmental changes in adolescence and the wide geographic distribution accompanied
by economic disparities.

Wang (2019) and Zhao (2022) investigated the function of social-emotional
competencies in academic performance using Western social-emotional competencies
scales. The confirmatory factor analyses supported the structure of the CASEL framework in
both studies, however, the analyses were conducted without consideration of cultural
variations. Zhao (2022) investigated the concurrent relationship between social-emotional
competencies and students’ self-reported academic performance in two primary schools in
Chengdu. Students in grades four to six were assessed through the Social Skills
Improvement System-Social Emotional Learning (SSIS-SEL), a tool guided by the CASEL
framework (Gresham et al., 2020). The measurement model fit was not ideal in the
confirmatory analysis (X2/df = 2.236, CFl = 0.807, TLI=0.796, RMSEA = 0.057). It may
indicate that the CASEL framework does not fit well in Chinese culture. However, the
findings on the association between social-emotional competencies and academic
performance showed another possibility, that is the potential role of developmental changes
on social-emotional competencies in early adolescence. Zhao (2022) found that social-
emotional competencies predicted self-reported math and reading performance in grade four
and five but not in grade six. It is possible that students’ perceptions of their social-emotional
competencies changed in early adolescence and the scale might not measure the same
things as it does in childhood. Since Zhao (2022) did not examine the factor structure by
grades, this is a hypothesis that needs to be tested.

Wang et al. (2019)’s study on the effect of social-emotional competencies on
academic performance provided some evidence on the adaptability of the CASEL
framework. With the Chinese version of the Delaware Social and Emotional Competency

Scale student version (DSECS-S) (Zhu, 2016), the confirmatory analysis demonstrated a
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good model fit (y?/df = 10.30, CFI = 0.97, TLI = 0.96, RMSEA = 0.04) among 7,106 fourth
and fifth graders from 97 primary schools in Western China. Zhu (2016) examined the
reliability and validity of the DSECS-S (Mantz et al., 2018), however, among 1,864
secondary school students in Hunan, Henan Gansu, and Shanghai. The scale demonstrated

good internal consistency and test-retest reliability (Cronbach’s o > 0.70). Through the

exploratory analysis with half of the sample, four factors were extracted. It was found that the
items loaded to each factor aligned with the original scale. The confirmatory analysis with the
other half of the sample demonstrated good model fit (CFI=0.94; TLI=0.92; RFI=0.90;
IFI=0.94; NFI=0.93; y?/df=3.48; RESEA=0.05). However, mixing samples from different
geographic locations that have distinct economic status tends to mask the cultural
differences.

Further, Chen et al. (2021) used a sample of 1,141 senior secondary school students
from three schools in Western China to conduct a confirmatory factor analysis. The updated
version of the same scale (Bear et al., 2019) was used to measure students’ social-
emotional competencies. The model fit (y?/df = 4.20, CFI = 0.94, RMSEA = 0.05) was good.
Although Zhu (2016) and Wang et al. (2019) demonstrated the converging evidence on the
adaptability of the CASEL framework in Western China, future research is needed to warrant
the stability of social-emotional competencies, especially during the transition from childhood
to adolescence.

Shi et al. (2022) developed and validated a social-emotional skills scale in China
based on the CASEL framework through two rounds of exploratory factor analysis in general
upper grades students (Grade 4-6) and rural students separately. The confirmatory factor
analysis was followed to confirm the findings with a mixed sample (including both urban and
rural students mainly in Grade 5 and 6). Shi et al. (2022) found a five-factor structure with 70
items that aligns closely with the CASEL framework. However, the samples were in several
schools (less than 10) located in Eastern China, which are relatively developed areas.

Moreover, the items used by Shi and colleagues were mainly selected from Western scales
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including the Social Skills Rating System (SSRS), School Social Behaviour Scales (SSBS),
Behavioural and Emotional Rating Scale (BERS), Social Emotional Assets and Resilience
Scale (SEARS), and Devereux Student Strengths Assessment (DESSA). No culturally
specific items were added.

Wang et al. (2017) was the only study found so far that did not assume the cross-
cultural adaptability of the CASEL framework. Wang et al. (2017) identified 12 skills through
student and expert interviews, open-ended questionnaire investigations, and literature
review. While half of the skills were captured by the definition of the CASEL framework, the

”

other half were found to be unique in the Chinese culture, namely “zi zhi zhi ming”, “shen
du”, “cha yan guan se”, “han xu”, “mian zi”, and “guan xi”. Wang et al. (2017) extracted five
factors that were similar to the CASEL framework through the exploratory factor analysis and
confirmatory factor analysis in a sample of 6,638 students in 74 rural primary and secondary

schools from 11 provinces in Western China. The five domains are presented in Table 1 with

a sample item for each unique skill if applies.

Table 1

The Domains of Social-Emotional Competencies with Sample Items

Domain Unique skill Sample item

Self-cognition Zi zhi zhi ming | clearly understand my limitations in

my academic work.

Being cognizant of cha yan guan se Although my friends sometimes said

others nothing, | can still understand what they
want.

Self-management shen du I never do anything bad, even if others
don’t know.

Self-management Han xu | usually implicitly express my feelings

facing others’ mistakes.
Social skills guanxi | can establish close relationships with

my teachers who will give me help.
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Social skills mian zi | won’t expose
others to lying when they are boastful
about their experience.

Responsible decision- Family is usually
making my first consideration when | make a
decision.

Note. Information in the table was extracted from Wang et al. (2017).

Self-cognition is similar to self-awareness in the CASEL framework though the focus
is quite different (e.g., strengths vs. weakness). Being cognizant of others is close to social
awareness in the CASEL framework, however, with a new layer of “cha yan guan se”.
Similarly, self-management includes two unique skills (“shen du” and “han xu”) in Chinese
culture. “Guan xi” in the social skills domain is equivalent to relationship skills in the CASEL
framework though with an emphasis on instrumental assistance. “Mian zi” is a unique skill in
the domain. Responsible decision making seems to align with the definition in the CASEL
framework, however, from the perspective of others instead of the self. It is worth noting that
Wang et al. (2017) analysed students in primary school and secondary schools together.
Moving from primary school to secondary school duplicates with the transition from
childhood to adolescence. The transition is accompanied by significant developmental
changes due to puberty and increasing cognitive maturity, as well as shifts in social roles
and expectations, characterized by the growing sense of oneself as an autonomous
individual (Eccles, 1999). Therefore, mixing the samples from these two different
development stages may mask these developmental changes in students’ perception of
social-emotional competencies.

2.3 Social-Emotional Competencies and Academic Performance

Extensive evidence suggests the positive impact of social-emotional competencies
on academic performance. However, research falls short on the functioning mechanism.
Some studies suggest a direct path, indicating overlaps of abilities that affect general

learning performance, such as intellectual ability or emotion regulation, between social-
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emotional competencies and academic performance. Some argue that learning content also
has a role to play, but mainly on specific subjects that require emotional knowledge, such as
humanities subjects. Others support the indirect path through building social relationships.
Future research is needed to test these hypotheses.

Both correlation and intervention evidence suggest that social-emotional
competencies have a small to moderate positive effect on academic performance, although
the internal mechanism is still unclear. MacCann et al. (2020) reviewed 90 studies on the
association between social-emotional competencies (referred to as mixed emotional
intelligence in the study) and academic performance before November 2016 from primary
schools to tertiary education. A small to moderate effect size (ES = 0.19, 95% C.I. =[0.17,
0.22]) was found in MacCann et al (2020). Somaa et al. (2021) replicated these findings by
including more recently published studies between January 2011 and July 2020. The effect
size was from small to moderate (ES = 0.20, 95% C.l. =[0.16, 0.23]). It should be aware that
most of the studies included in MacCann et al. (2020) and Somaa et al. (2021) were cross-
sectional studies from Western countries.

MacCann et al. (2020) also investigated the unique contribution of social-emotional
competencies on academic performance. After controlling for intellectual intelligence and big
five personalities, social-emotional competencies explained an additional 2.30% of the
variance. Through moderator analyses, MacCann et al. (2020) proposed three mechanisms
that might explain the unique contribution. First, social-emotional competencies contribute to
academic performance by regulating negative academic emotions. Emotionally competent
students may deal with negative emotions, such as test anxiety, disappointment, and
boredom, elicited in academic settings effectively, and therefore may perform well in all
subjects. Second, social-emotional competencies overlap with academic content. Most
humanities subjects require a good understanding of people’s interactions, emotions,
attitudes, and motivations. Therefore, students who have better social-emotional
competencies may perform better in humanities subjects but may not in math or science.

Third, socially competent students may manage the social world around them well and form
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good relationships with peers, teachers, and parents. This can directly influence students’
performance by obtaining better marks from teachers or indirectly through more social
support.

Two cross-sectional studies in China provided some evidence for MacCann et al.
(2020)’s hypotheses, however, with mixed findings on the indirect path through teacher-
student relationship. Wang et al. (2019) found that academic emotions (learning anxiety and
interest) and positive social relationships (peer relationships and teacher-student
relationships) partially mediated the relations from social-emotional competencies, measured
by the CASEL framework, to academic performance on standardized tests (reading, math,
and science). The findings align with MacCann et al. (2020)’s hypotheses about the paths
through academic emotions and social relationships. However, the significant effects on all
subjects suggest that there are more overlaps between social-emotional competencies and
academic ability than emotional contents, which could be some domain-general ability as
controlled by MacCann et al. (2020). In contrast to Wang et al. (2019)’s findings, Zhao
(2022) found that positive teacher-student relationship did not mediate the association
between social-emotional competencies and students’ self-reported reading and math
performance, while negative teacher-student relationship did.

Some longitudinal studies in Western countries found that teacher-reported social-
emotional competencies appear to be a stronger predictor of students’ academic
performance, which may indicate the indirect path through social relationships. For example,
Malecki and Elliot (2002), studying third graders from two schools in a large urban
community in Western Massachusetts, found that teacher-rated social-emotional
competencies (cooperation, assertion, and self-control) at the beginning of the school year
positively predicted students’ academic performance in the standardized test (reading, math,
and language) at the end of the school year. However, student-reported social-emotional
competencies with the same measure were only predictive of later performance in
languages. This aligns with MacCann et al. (2020)’s assumption about overlaps between

social-emotional competencies and humanities subjects.
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Elias and Haynes (2008) got similar findings with teacher-reported social-emotional
competencies in a disadvantaged third-grader sample located in a
Northeastern urban community in the United States. It was found that besides social-
emotional competencies at the beginning of the school year, improvement in social-
emotional competencies throughout the year was predictive of end-year school grades for
reading and math after controlling for prior academic performance. The significant effects on
both standardized tests and school grades add to MacCann et al. (2020) assumptions that
social relationships do not simply influence academic performance by obtaining better marks
from teachers.

Oberle et al. (2014) investigated both teacher-reported and student-reported
measures of social-emotional competencies in relation to students’ standardized test
performance in reading, writing, and mathematics with a sample of students located in urban
and suburban areas in Western Canada. It was found that teacher-reported social-emotional
competencies in Grade 6 significantly predicted higher scores in math and reading on the
standardized test in Grade 7 after controlling for students’ performance in Grade 4. Aligning
with Malecki and Elliot (2002), Oberle et al. (2014) also found that self-reported social-
emotional competencies were only significantly related to reading performance. However, it
is worth noting that the teacher-reported measure in Oberle et al. (2014) captured broader
aspects of social-emotional competencies (assertive social skills, frustration tolerance, peer
interactions, and task orientation) than the student-reported measure which only reflected
the domain of social responsibility.

Social-emotional intervention studies, again mainly in Western countries, further
established the causal link between social-emotional competencies and academic
performance based on theoretical frameworks. Durlak et al. (2011) reviewed 213 universal
school based SEL programmes from 1955 to the end of 2007, through a meta-analysis. It
was found that, compared to the controls, students in the intervention groups demonstrated
enhanced social and emotional competencies and academic performance in reading and

math. The finding remained the same after ruling out the effect of research methods. The
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average effect size on social-emotional competencies was from moderate to strong (ES =
0.57, 95% C.l. = [0.48, 0.65]). Although the overage effect size on academic performance
was weaker (ES=0.27, 95% C.l. = 0.15, 0.39), Durlak et al. (2011) argued that social-
emotional interventions would lead to an 11-percentile gain in achievement, which is
valuable for educational interventions.

Taylor et al. (2017) examined the follow-up effects of SEL programmes by reviewing
82 studies published between 1970 and 2014 through a meta-analysis, following similar
procedures to Durlak et al. (2011). The significant effect on academic performance remained
at the same level in follow-up after 56 to 195 weeks (EF = 0.33, 95% C.I. = [0.17, 0.49]),
although with the deceased effect in social-emotional competence (EF = 0.23, 95% C.I. =
[0.15, 0.31]). Corcoran et al. (2018) did a more specific review on the impact of children’s
academic performance by subjects. The review focused on 40 studies between 1970 and
2016 that met the criteria for high methodological standards. Corcoran et al. (2018) found
that social-emotional interventions had a positive effect on reading (ES = 0.25), mathematics
(ES = 0.26), and science (ES = 0.19). The effect sizes tend to be smaller for more rigorous
randomized studies with large sample sizes. However, it is worth noting that the studies on
science (n=5) were much less than those on math (n=33) and reading (n=35).

The social-emotional interventions assumed a route from social-emotional
competencies to academic performance through school engagement, however, it was rarely
tested in the literature. Panayiotou et al. (2019) was the only study that investigated the
internal mechanism with a 3-wave longitudinal sample of 1626 upper elementary students
(M=9.17, SD=0.31 at baseline) in 45 schools in England. It was found that students with
greater social-emotional competence (measured by the CASEL framework) at Time 1 were
reported by teachers to experience fewer mental health difficulties (conduct problems,
hyperactivity, emotional symptoms, and peer problems) at Time 2 which in turn predicted
higher academic attainment (math, reading, and writing) at Time 3. However, school
engagement did not mediate the relationship between social-emotional competencies at

Time 1 and academic performance at Time 3, although social-emotional competencies at
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Time 1 did increase school engagement at Time 2.
2.4 The Current Study

Guided by the attachment theory, the self-determination theory, and the ecological
model, the study argues that social or cultural values may shape children’s perceptions of
the self and others. Although all significant others likely have a role to play, their importance
tends to vary at different developmental stages even within a particular culture. For example,
and of specific relevance to this study, is the developmental changes to children’s internal
working model. In early childhood, children form an internal working model of the self and
others through interactions with the primary caregiver. When children leave the primary
attachment figure and start schooling, teachers’ role becomes salient, especially in middle
childhood. Through interactions with teachers, children appear to modify their internal
working models. When they step into adolescence, peers tend to be more and more
important, as seeking independence from adults. Therefore, the developmental stage is
critical for understanding children’s social-emotional competencies. However, existing
literature has not paid enough attention to the “sensitive” period of transition to early
adolescence. Earlier studies have either grouped children in upper primary school (normally
Grade 4-6) together or focused on the secondary years. This study examines sixth graders
separately to detect developmental changes, if any.

No matter which significant others come into play, cultural values influence children’s
perceptions of themselves and others throughout. According to Markus and Kitayama's
(1991) theory, collectivistic cultures are conducive to forming the interdependent self that
aims at maximizing personal uniqueness. In contrast, individualistic cultures nurture the
independent self that strives for minimizing personal uniqueness to fit in with others. The
distinct selves indicate that people from these two cultures may perceive social-emotional
competencies differently. However, the field is dominated by Western definitions,
frameworks, measurements, and evidence that are arguably more individualistic. Much less
is known from the more collectivistic cultures like in China.

The limited evidence suggests that the CASEL framework may not fully apply to
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Chinese contexts, given that the definition of each domain within the framework perhaps be
very different. Therefore, a primary aim of this study is to examine the structure of social-
emotional competencies in Chinese context. To achieve this aim, the study investigates how
Chinese students perceive their social-emotional competencies and whether this is similar to
or different from what is reported in the literature about students in the individualistic context
of the United States (Research question 1). Since the dataset is based on a scale that is
developed and validated in the United States (DSECS-S), it allows the comparison, although
indirectly.

After examination of the scale items, it was found that the responsible decision
making domain may not capture additional information but reiterate other domains in the
Chinese context. Although the four studies with the DSECS-S demonstrated a good model fit
of the CASEL framework in Chinese samples (Zhu, 2016; Wang et al., 2019; Chen et al.,
2021; Shi et al., 2022), the samples were either at distinct developmental stages (Wang et
al., 2019; Chen et al., 2021) or from different geographic locations with distinct economic
statuses. This study contributes to the literature by testing these possibilities with a sample in
a city in Western China (Research question 2).

The second aim of the study is to examine the function of social-emotional
competencies in academic performance. Although there is clear evidence to show the causal
link between social-emotional competencies and academic performance, the internal
mechanism is not clear. According to the literature, social-emotional competencies may
directly impact academic performance through the learning process (manifested by emotion
regulation ability or social support) or learning content (such as social-emotional knowledge
required in humanity subjects). If the learning process is the driving force, social-emotional
competencies will be equally important to all subjects. In contrast, social-emotional
competencies will be a stronger predictor for humanities subjects than math and science, if
learning content dominates the function. This study contributes to the literature by
investigating the causal effect of social-emotional competencies on reading, math, and

science scores, utilizing the data from a school based SEL programme in China (Research
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guestion 3).

Previous literature also indicates an indirect path between social-emotional
competencies and academic performance through social relationships. However, the
findings on positive teacher-student relationship are mixed. The self-determination theory
suggests that better relationships with teachers motivate students to engage more in
learning, however, it also indicates that emotional support may not function independently
without autonomy support. The study is arguably the first to examine the mediating role of
positive teacher-student relationship in the relations between social-emotional competencies
and academic performance, using longitudinal intervention data (Research 4).

Chapter 3 Methodology

This chapter introduces the database from which the analytic samples were drawn
firstly, followed by a brief overview of the SEL programme investigated in this study. The
approach to secondary data analysis is justified along with ethical considerations next,
before presenting the sample design and participants. The measures of social-emotional
competencies, teacher-student relationship, and academic performance are explained
following the description of sampling and participants. This chapter ends with the data
analysis plan.

3.1 Database

The data used in this study is a part of the Child-Friendly School (CFS) study initiated
by UNICEF China in 2016. The study adopted a two-wave cross-sequential design to
monitor and assess students’ learning outcomes and school quality according to UNICEF’s
Child-Friendly School standards in four counties in Western China. In addition, an
experimental design was applied to one of the four counties, Mile City in Yunnan Province,
to assess the impact of the SEL programme. The analytic samples were drawn from the

dataset of Mile City.

The study measured students’ self-rated social-emotional competencies and

academic performance on standardized tests in reading, math, and science. Individual and
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classroom factors that related to academic outcomes were also collected from students,
including subject-specific learning interests, teaching and learning strategies, and teacher-
student relationships. Students also reported basic demographic information such as age,
gender, ethnicity, and social-economic status. Additionally, individual characteristics that are
specific to the context in Western China, such as left-behind status (students living with
grandparents) was collected. Besides academic performance, school quality was another
focus of the CFS study. Students were asked to evaluate school quality following the CFS
standards. To complement student data, teachers, principals, and parents were also
surveyed to have a comprehensive understanding of school quality along with school
observations. Given school quality is not the focus of this paper, only student data were

analysed.

3.2 The Social-Emotional Learning Programme

The SEL programme was initiated by the Ministry of Education, China, together with
UNICEF in 2011 (MOE-UNICEF SEL Programme Team, 2020, p.1). The National Training
Centre for Primary School Principles, Ministry of Education was identified as the
implementing partner of the SEL programme in 250 schools in Western China, providing
trainings and onsite guidance to the schools. The programme adopted a whole school
approach that involved a coordinated set of activities across curriculum teaching, school
climate and environment, and family and community partnerships. At the school level,
teachers were the main implementors. The programme was adapted from the Social
Emotional Aspects of Learning (SEAL) in England (Humphrey et al., 2008). UNICEF China
contracted the Northampton Centre for Learning Behaviour to provide technical support to
the programme implementing partner. Working with the Northampton Centre for Learning
Behaviour, the implementing partner translated and adapted the SEAL materials (including

the curriculum and training manuals) into Chinese.

The adapted SEL curriculum kept all the themes in the original SEAL curriculum,

namely New Start, Argument and Reconciliation, Say No to Bullying, Advance towards the
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Goal, Good to be Me, Relationships, and Change (MOE-UNICEF SEL Programme Team,
2020, p.2). However, the lesson plans were adapted according to the local context. One of
the major changes, that is of interest of this study, was the conceptual framework of social-
emotional competencies. The SEAL programme conceptualized social-emotional
competencies into five domains, namely self-awareness, self-regulation (similar to self-
management in the CASEL framework), motivation, empathy, social skills (similar to
relationship skills in the CASEL framework). The adapted SEL programme added the
perspective of the collective in the conceptual framework besides the perspective of the self
and others. Within each perspective, there were aspects, awareness and management (e.g.,

collective awareness and collective management).

This adapted conceptual framework was reflected in the learning objectives of the
adapted SEL curriculum. For example, the learning objectives of Going for Goals in the
adapted curricula for Grade 4 are (1) identify difficulties that impede my learning (self-
awareness); (2) know how my emotions impact my learning (self-awareness); (3) develop
strategies to overcome the difficulties (self-management); (4) set goals for myself and
monitor my progress (self-management); (5) achieve a goal step by step and be patient for
the results (self-management); (6) know how others can help me achieve my goals and how
I can help with others as well (awareness of others); (7) help others to change their feelings
that affect learning negatively (management of others); (8) know the importance of
cooperation (collective awareness); and (9) take the responsibilities when | undertake group

work (collective management) (MOE-UNICEF SEL Programme Team, 2020, p.66).

3.3 Secondary Data Analysis

The de-identified dataset of Mile City with no personally identifying information was
used in this study with the written approval from UNICEF China. Therefore, no further ethical
approval was sought for the current study. Although it is secondary data analysis in nature,
the author participated in the CFS study as a staff member of UNICEF China and therefore

was familiarised with the data. Compared to the CFS study, the current study takes a
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different analytical approach to the data with a different focus on students’ social-emotional
competencies. At the student level, the CFS study focused mainly on students’ academic
performance. Descriptive analysis was conducted and presented in the final report,
demonstrating the increasing trends in students’ academic performance, key factors that
affect students’ academic performance including social-emotional competencies, and the
intervention effects on these key factors in Mile City (Wang & Xin, 2019). This paper applies
statistical methods to the data with a focus on social-emotional competencies and their
relation to academic performance.
3.4 Sampling

The sampling for Mile City was designed by the American Institute of Research and
reported in the internal working papers (Spier et al., 2016; Li et al., 2017). It should be noted
that it was not a random sample from the student population of Mile. The sample was drawn
from 50 intervention schools across the 12 townships. Propensity Score Matching (PSM)
was used to match the selected intervention schools with comparison schools. Participants
were randomly selected at the class level following a cross-sequential design. The
procedures are outlined below in detail.
3.4.1 Propensity Score Matching

PSM is a quasi-experimental method in which statistical techniques are used to
construct an artificial control group by matching each treated unit with a non-treated unit of
similar characteristics (Caliendo & Kopeinig, 2008). PSM is a useful method in data analysis
for estimating the impact of a project or intervention for which it is not feasible to randomize.
For a developmental programme, it is not ethically and logically sound to randomize schools
to receive developmental support. To maximize the benefits of the developmental support,
50 CFS schools across all towns in Mile were selected by the local education bureau in

consultation with UNICEF China, with a focus on rural schools.

3.4.2 Selection of Intervention Schools

Before selecting the CFS schools for the sample, power calculation was conducted to
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determine the sample size. To detect effects as small as 0.20, 30 intervention schools with
30 control schools were aimed for. Of the 50 CFS schools in Mile City, 40 were main
campus schools and 10 were satellite campus schools. Main campuses served students
from Grade 1 to 6 while satellite campuses (usually small rural schools) served lower grades

from one up to five.

First, the 10 CFS schools on satellite campuses were included in the sampling plan
considering there was a large pool of potential control schools. Next, 50 percent of the CFS
schools on main campuses were selected from each of the 12 townships, ensuring that main
campuses across towns had similar chances of being selected. This resulted in 33 CFS
schools. The 33 schools were verified to reflect the population in all 50 CFS schools
accurately on most of their characteristics, as listed in Table 2. However, due to the inclusion
of all satellite campuses, the selected schools were somewhat smaller than the average

school size across all 50 CFS schools.

3.4.3 Matching with Comparison Schools

The next step was to match the 33 CFS schools with comparison schools. Ideally,
comparison schools would be selected from the same town where the CFS schools were
located, to account for all township characteristics. However, the potential comparison
schools within some towns were limited, which could result in imbalanced groups and
multiple duplicate selections. In addition, the information on the characteristics of the towns
in Mile City, and their per capita GDP data for were not available. Therefore, across-town
matching was used, however, with one exception. Matching was done with Miyang town
given it was the county seat, with a wealthier population that tended to live in urban or semi-
urban areas, with non-agricultural occupations, and better living conditions than the rest of

the towns. Schools located in the other 11 rural towns were matched across townships.

Mahalanobis Distance Matching (MDM) was used to match schools. It is an effective
matching technique when multiple covariates are inter-correlated (King et. al, 2011). The rule

for MDM is that there should be no more than 5 or 6 covariates for matching. The best
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matching variables are variables that are strongly related to the main outcome which, for the
CFS study, is academic performance. However, schools’ average academic scores in
previous years were not available (Spier et al., 2016). Based on available information, six
matching variables were identified, all of which are also highly related to students’ social and

emotional competencies:

e School size (number of pupils);

¢ Number of teachers;

o Percentage of teachers with a Bachelor’'s degree;
e Percentage of left-behind children;

o Percentage of ethnic minority students; and

e Percentage of boarding students.

Five best matches were identified for each selected CFS school. The match with the
shortest Mahalanobis distance to the CFS school was taken as the first choice. Due to the small
number of main campuses in the comparison pool (the comparison /CFS ratio is 2), matching
resulted in many duplicates. Several schools share almost identical match lists. Four similar CFS
schools were removed after reviewing the lists. The characteristics of the 29 matched
comparison schools with the remaining 29 intervention schools are presented in Table 2 along
with the standardized group differences between the CFS and comparison schools. The
matching improved the baseline balance on most of the variables. There were no large group
differences between the CFS and comparison schools except for school size. The matched
schools tended to have more students and teachers than selected CFS schools. This resulted
from matching several main campuses with satellite campuses due to the small number of main

campuses in the comparison pool.

Table 2

The Results of Matching Selected CFS Schools With Comparison Schools
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Mn Mc Mm SD
Matching variables (N=123) (N=29) (N=29)

Enroliment (N of students) 148.89 269.00 373.00 -0.40
Number of teachers 3.78 6.00 9.00 -0.66
% of female students 48.17 48.25 47.96 0.06
% of minority students 62.00 67.29 65.12 0.07
% of students that are left behind 13.30 9.68 10.57 -0.12
% of minority teachers 40.87 46.28 50.36 -0.15
% of teachers with Bachelor's 24.01 34.38 33.56 0.03
degree or higher

% of teachers with Associate 82.15 83.92 87.81 -0.18
degree or higher

% of students are boarding 51.79 70.25 65.75 0.12

Note. The statistics were provided by the American Institute of Research in the internal
working memo (Li et al., 2017). My is the mean of all non-CFS schools; Mc is the mean of
the selected CFS schools; My is the mean of the matched comparison group. SD is the
standardized group difference between the selected CFS schools and the matched
comparison group.
3.4.4 Selection of Participants and Data Collection

Students in higher grades were the focus of the CFS study. One class was selected
randomly in Grade 4 and 5 per school at Time 1. The selected students in Grade 4 were to
be followed three years later at Time 2. Additionally, one class in Grade 4 was to be selected
randomly per school at Time 2 to compare with the fourth graders at Time 1. Student data
were collected by the National Assessment Centre for Education Quality based at Beijing
Normal University. Three CFS schools and their comparison schools were removed from the
sampling by Beijing Normal University when collecting the data because there was no fourth

grade either in the CFS schools or in the comparison schools.

The first wave of data collection was planned for September 2016. However, it was

delayed to March 2017 to accommodate the schedule of local schools. The second wave of
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data was collected in September 2019 as planned. Written informed consent was obtained
from teachers on behalf of students (Wang & Xin, 2019). Teachers were asked to explain the
purpose of the study to their class, highlighting voluntary participation. Students who opted
for the study were allowed to opt-out at any time throughout the study. The consent forms
were archived by the National Assessment Centre for Education Quality along with the data

at Beijing Normal University.

3.5 Participants

The cross-sectional data at baseline were used for factor analysis to investigate the
structure of social-emotional competencies. The longitudinal data were utilised for analysis
of measurement invariance first to examine the stability of social-emotional competencies
during the transition to early adolescence, and then, to investigate the association between
social-emotional competencies and academic performance. After confirming the causal link,
the subsample of the intervention group was analysed to examine the mediation effect of
teacher-student relationship. The participants in the baseline and the full longitudinal

intervention sample are described below.

3.5.1 The Baseline Sample

The baseline sample consists of 3,400 fourth and fifth graders enrolled in 26
intervention schools and 26 comparison schools in Mile in March 2017. The average age is
11.29 (SD = 0.97). These respondents were removed if the answers to the 12 social-
emotional competencies items were the same. After clearing out unqualified cases, 2,952
respondents remained in the analytical sample. Excluding the unqualified respondents did
not affect the mean age (mean= 11.29, SD=0.97) as well as the demographic structure of
the sample as shown in Table 3. The analytical sample was split into half randomly to

conduct exploratory factor analysis and confirmatory factor analysis.

Table 3
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Demographic Characteristics of the Baseline Sample

Characteristics Original sample Analytical sample
N % N %

Grade 3,400 100% 2,952 100%
Grade 4 1,937 57% 1,680 57%
Grade 5 1,463 43% 1,272 43%
Gender 3,371 99% 2,927 99%
Male 1,765 52% 1,544 52%
Female 1,606 47% 1,383 47%
Ethnicity 3,306 97% 2,932 99%
Ethnic minorities 1,997 59% 1,750 59%
Han ethnicity 1,309 39% 1,182 40%
Left behind status 3,291 97% 2,921 99%
Left behind 1,014 30% 920 31%
Non left behind 2,277 67% 2,001 68%

Note. There is a small percentage of missing values in each demographic factor, except grade.

3.5.2 The Longitudinal Sample

The two-wave longitudinal dataset consists of 1,113 students! enrolled in 26
intervention schools and 26 comparison schools in Mile City of Yunan Province. The first
wave data were collected in March 2017, while the second wave was in September 2019.
The SEL programme was implemented during 2017- 2019 in the 26 intervention schools
while the 26 comparison schools acted as business as usual. However, 172 students in the
six comparison schools that were on satellite campuses were found to move to the
intervention schools (main campuses) at the second wave. Grouping them into the control
group may narrow the differences between the intervention group and the control group.
However, excluding them would result a loss of these rural students and their comparisons.

Therefore, both approaches were used in the data analysis to compare the results.

1Given the sampling was done at the class level, the large attrition was likely caused by re-assigning
students to different classes and schools when they move to higher grades, especially for children in
satellite campuses without higher grades.
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Regarding data cleaning, no respondent was found to have the same values on the
12 social-emotional competencies items at either time point. The mean age of the 1,113
participants was 10.78 (SD= 0.94) at the first wave. The demographic characteristics of the
full sample are presented in Table 4 along with the subsample for the intervention and
control group. The control group has a similar demographic structure as the intervention
group, although the intervention group has slightly more ethnic minority and left-behind

students.

Table 4

Demographic Characteristics of the Longitudinal Sample

Characteristics Full sample Intervention Control
N % N % N %
Gender 1,113 100% 573 100% 540 100%
Male 573 51% 294 51% 279 52%
Female 540 49% 279 49% 261 48%
Ethnicity 1,092 98% 561 98% 531 98%
Ethnic minorities 653 59% 344 60% 309 57%
Han ethnicity 439 39% 217 38% 222 41%
Left behind status 1,089 98% 557 97% 532 99%
Left behind 380 34% 202 35% 178 33%
Non left behind 709 64% 355 62% 354 66%

Note. There is a small percentage of missing values in the demographic factor, except for

gender.

3.6 Measures

The measures involved in the study include (a) social-emotional competencies; (b)
teacher-student relationship; and (c) academic performance in reading, math, and science.
Social-emotional competencies were operationalized by the Chinese version of DSECS-S

(Zhu, 2016). Teacher-student relationship were measured by PISA teacher-student
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relationship scale (OECD, 2014). Academic performance was assessed by the standardized
tests developed by the National Assessment Centre for Education Quality based on the
national curriculum standards (Wang & Xin, 2019). Individual item-level scores for the social-
emotional competencies scale and teacher-student relationship scale are available in the

dataset, while academic performance is accessible as a compaosite score.

3.6.1 Social and Emotional Competency

The DSECS-S was published by Mantz and colleagues in 2016 with an American
normative sample aged 3-12 in Delaware (Mantz et al., 2018). Working with one of the
original developers, Zhu (2016) and the team translated the scale into Chinese (see Table
5). The translation and back-translation were conducted by graduate students who were
fluent in English and Chinese and verified by one of the researchers who designed the
original scale. The scale contains 12 items with three items assessing each of the four
domains in the CASEL framework, namely responsible decision making, relationship skills,
self-management, and social awareness (see Table 5). Likert-type items are scored on a
scale of 1 = not like me at all, 2 = not much like me, 3 = somewhat like me, and 4 = very
much like me. Item 1, “I blame others when I'm in trouble”, requires reverse scoring so that
higher scores indicate better social-emotional competencies. Wang et. al (2019) established
the reliability and construct validity with a Chinese sample of 7,106 fourth and fifth graders
(M =11.25 years, SD = 0.96) in Western China. The Cronbach’s alpha was 0.81. The scale

demonstrated good construct validity (y2/df = 10.3, CFl = 0.97, TLI = 0.96, RMSEA = 0.04).
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The Delaware Social and Emotional Competency Scale Student Version
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Domain

Items in English

Items in Chinese

Self-management

Relationship skills

Social awareness

Responsible decision making

3. | can control how | behave.
7. | think before | act.

11. | am good at waiting for what | want.

4. | am good at solving conflicts with others.

8. | get along well with others.

12. | have one or more close friends.

2. |1 think about how others feel.

6. | care about how others feel.

10. What others think is important to me.
1. | blame others when | am in trouble.
5. | feel responsible for how | act.

9. I am good at deciding right from wrong

3. FeEEHBCHTTH

1. BERTHZRRREE

11 X FHBEENFRA, RETHFS

4. FETAIEFBALHR

8. TAMBI A& F 1AL

12. B —PHES MK

2. R BA AR

6. FK ORI AR
AANBER BRI T ERR

1. HIBEIFRMA A ERIESTETAIA

5. W BECHITANRR

9. HET RPN
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3.6.2 Teacher-Student Relationship

The PISA teacher-student relationship scale is a four-point Likert-type scale with five
items, varying from 4 = Strongly agree, 3 = Agree, 2 = Disagree to 1 = Strongly disagree.
Higher scores indicate better teacher-student relationships. The reliability and validity were
verified with PISA samples (Lee, 2021; Mikk et. al 2016; OECD, 2014). The original scale
was used to measure students’ general relationships with teachers. The wording of each
item was modified by the research team to measure relationships with subject-specific
teachers. Table 6 presents the original items along with the modified items, taking math as
an example. The scale demonstrated good internal consistency in the whole sample of the
CFS study that includes the four counties (Cronbach’s a = 0.86 on reading; Cronbach’s a =

0.88 on math; Cronbach’s a = 0.90 on reading) (Wang & Xin, 2019).

Table 5

The Teacher-Student Relationship Scale

The original version The modified version

1. I get along well with most of my 1. I get along well with most of my math
teachers. teachers.

2. Most of my teachers are interested in 2. My math teacher is interested in my

my well-being. well-being.

3. Most of my teachers really listen to 3. My math teacher really listens to what
what | have to say. | have to say.

4. If | need extra help, | will receive it 4. If | need extra help, | will receive it
from my teachers. from my math teacher.

5. Most of my teachers treat me fairly. 5. My math teacher treats me fairly.
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3.6.3 Academic Performance

The reading test consists of 37 questions assessing vocabulary and comprehension
at three levels: extraction and retrieval, integration and interpretation, and reflection and
evaluation (Wang & Xin, 2019). With 45 questions, the math test measures students'
mathematical ability in four areas: number and algebra, space and graphics, statistics and
probability, and the compound domain that assesses students’ ability to integrate the
knowledge and apply it to solve practical math problems. Mathematical ability is assessed at
four competency levels: knowing facts, applying rules, mathematical reasoning and solving
non-routine problems. Lastly, the science test includes 40 questions covering four content
areas: geography, biology, physics and environmental issues. Science ability is measured at
five levels: understanding, problem-solving, using tools, and investigating and
communicating about the real world.

All test items are multiple choice questions. Students get one point for a correct
answer. The composite score was calculated by the percentage of correct answers per
subject test. All tests demonstrated good internal reliability with the overall sample in four
counties (Cronbach’s a = 0.83 on the reading test; Cronbach’s a = 0.89 on the math test;

Cronbach’s a = 0.83 on the science test) (Wang & Xin, 2019).

3.7 Data Analysis

The statistical analyses were conducted using R version 4.1.2. Before any statistical
analyses, missing data were examined. Imputation was performed when the data were not
missing completely at random. Factor analysis was conducted to examine the structure of
social-emotional competencies in the baseline sample drawn from a collectivistic culture.
Exploratory analysis was performed first with a random half of the sample to identify the
most appropriate structure. Next, confirmatory analysis was conducted with the other half of
the sample to compare with the model derived from exploratory factor analysis with the
CASEL model. The better fitting model was used with the longitudinal sample for
measurement invariance analysis to test the stability of the structure during the transition to

adolescence by the intervention and control groups. Finally, a half longitudinal mediation
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model was used to examine the function of social-emotional competencies in academic
performance. The causal link was established beforehand through ANOVA by comparing the
academic growth between the intervention group and the control group. The process is

presented in the subsections.

3.7.1 The Structure of Social-Emotional Competencies

Exploratory Factor Analysis. Exploratory factor analysis (EFA) is a multivariate
statistical method that attempts to identify the common factors that explain the order and
structure among measured variables based on the correlation matrix (Watkins, 2018). EFA
assumes multivariate normality and nonsingularity. Before conducting EFA, the assumptions
were checked. First, the skewness and kurtosis of the scale items were examined. Then, the
outliers were checked with Mahalanobis distance, followed by the energy test of multivariate
normality. Second, adequate correlations between the 12 scale items were examined.
Bartlett’s test of sphericity was performed to ensure that the correlation matrix was
significantly different from zero. Given the sample size was large, the Kaiser-Meyer-Olkin

(KMO) statistic was required to be above a minimum of 0.5 (Kaiser, 1974).

Common factor analysis (FA) was selected over principal component analysis (PCA)
because the aim was to identify a latent factor structure (Fabrigar et al., 1999). Iterated
principal axis (PA) extraction was employed since it outperforms Maximum Likelihood (ML)

when the relationships between measured variables and factors are relatively weak (=.40),

multivariate normality is violated, or when the number of factors underlying the measured
variables is misspecified (Briggs & MacCallum, 2003; Curran et al., 1996; MacCallum et al.,
2001). Parallel analysis and the visual scree test were used to determine the appropriate
number of factors to retain. In addition, oblique rotations (promax and oblimin) were used to
obtain the best factor structure that converges with the theoretical frameworks. Finally, factor
adequacy was evaluated based on the following criteria: (a) at least two salient items load on
a given factor; (b) each variable has a salient loading on one factor and trivial loadings on

the remaining factors; and (c) all factors should be theoretically meaningful (Watkins, 2018).
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Confirmatory Factor Analysis. Confirmatory factor analysis (CFA) is a special type
of structural equation modelling (SEM) that aims to examine the relationship between a set
of measured and latent variables based on the covariance matrix (Tabachnick & Fidell,
2014, p.736). As a hypothesis testing by nature, CFA enables researchers to specify
competing factor-analytic models, to test their relative abilities to fit the data, and to compare
the models according to their goodness of fit. Although CFA is a confirmatory technique in
contrast to EFA, the procedures for planning EFA are also applicable to CFA. After
multivariate normality and nonsingularity examinations, the baseline sample was fitted with

the model derived from the EFA, and, theoretically of interest, the CASEL model.

In terms of estimation method, the Satorra—Bentler scaled test statistic (MLM) was
employed since it tends to outperform other methods, such as ML, Generalized Least
Squares (GLS), Elliptical Distribution Theory (EDT) and Asymptotically Distribution Free
(ADF) in medium to large samples when multivariate normality is violated (Hu et. al, 1992).
Like the notion of comparing the observed and reproduced correlation matrices in EFA, CFA
estimates parameters to minimize the difference between the observed and estimated
population covariance matrices. Several model fit indexes were examined, including the
Satorra—Bentler scaled y?, the comparative fit index (CFI), the root mean square error of
approximation (RMSEA), and the standardized root mean square residual (SRMR) (Hu &
Bentler, 1999). These model fit indexes were compared following the criteria below to

determine the structure of social-emotional competencies.

A nonsignificant y? normally indicates a good model fit. However, with large samples,
trivial differences between sample and estimated population covariance matrices can be
significant. A rough rule of thumb is that the ratio of the x? to the degrees of freedom is less
than two or three (Schreiber et al., 2006). CFl assesses fit relative to other models as the
name implies. It adjusts for the issues of sample size inherent in the x? test and performs
well in terms of estimating model fit even in small samples (Bentler, 1990). CFl ranges from

zero to one. A value greater than 0.95 often indicates a good model fit (Hu & Bentler, 1999).
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Like CFI, RMSEA is also a comparative fit index, however, with a different approach
(Browne & Cudeck, 1992). RMSEA estimates the lack of fit in a model compared to a perfect
(saturated) model. A value of 0.06 or less indicates a good-fitting model (Hu & Bentler,
1999). Values greater than 0.10 are indicative of poor model fitting (Browne & Cudeck,1992).
Finally, SRMR is a residual-based fit index that estimates the average differences in
variances and covariances between the sample and the estimated population. Again, small
values indicate a good model fit. SRMR has a range from zero to one with values of 0.08 or

less desirable (Hu & Bentler, 1999).

Measurement Invariance Analysis. Measurement invariance analysis is a type of
confirmatory factor analysis that assesses the psychometric equivalence of a construct
across groups or time (Putnick & Bornstein, 2016). There are four main steps: (a) configural
invariance to test the same pattern of factor loadings; (b) metric invariance to test the
equivalence of factor loadings; (c) scalar invariance to test the equivalence of item
intercepts; and (d) residual invariance to test the equivalence of items’ residuals or unique

variances (Widaman & Reise,1997).

In this study, configural invariance was required at least to test whether the structure
of social-emotional competencies is stable during the transition to early adolescence and
whether the interventions changed students’ perceptions of their social-emotional
competencies. Metric invariance was also required to examine the path model from early
social-emotional competencies to later academic performance. Although the study does not
compare means, scalar invariance is also tested to provide additional information for further
studies in the field. Measurement invariance was evaluated by the changes of model fitting
indexes for two nested models. Although there are debates on the cut-off values, the
traditional y2 difference test and criterion of 0.01 change in CFl was used, complementing
by 0.015 change in RMSEA and 0.03 change in SRMR for metric invariance and a stricter

criterion of 0.01 change for scalar invariance (Chen, 2007).
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3.7.2 The Function of Social-Emotional Competencies

Mediation in general is a causal model that explains the process of “why” and “how”
a causal effect happens. Mediation analysis requires at least longitudinal data to establish
causal effects (Little, 2013, p. 286-307). Ideally, a mediator should follow the independent
variable and precede the dependent variable. Cole and Maxwell (2003) describe a mediation
model with just two-time points as a half-longitudinal design. Following this design, the
hypothesized model is depicted in Figure 2: a and b are the mediation paths. In Figure 2, a
path is the strength of the association between social-emotional competencies at Time 1 and
teacher-student relationship at Time 2, controlling for teacher-student relationships at Time
1. Meanwhile, b path is the strength of the association between the teacher-student
relationship at Time 1 and academic performance at Time 2 when the prior level of academic
performance is controlled. The mediation effect is supported if a, b, and the product of ab is
significant. SEM was used to test the mediation model with the longitudinal data of the
intervention group. Bootstrap estimation was used to account for the non-normal distribution

of the product term.

There are many assumptions to meet before claiming any mediation effect. First, a
causal effect is a precondition for any mediation model. In this study, a 2 (Time) x 2
(Condition) mixed repeated-measures ANOVA was used to establish the causal link
between social-emotional competencies to academic performance beforehand. It was also
hypothesized that the SEL programme would increase students’ academic performance.
Specifically, the students who received the programme would have more academic growth
than the students in the control group. Further, the half-longitudinal design assumes that the
effect of the predictor (social-emotional competencies in this study) on the mediator
(teacher-student relationship) from Time 1 to Time 2 would be followed by the effect of the
mediator on the change of outcome variable (academic performance) from Time 2 to Time 3
(Little, 2013, p.296). Stationarity and equilibrium are also assumed for any mediation model.

Stationarity refers that the causal effects observed between the two measurement occasions
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would emerge again if a third wave of data were collected. Equilibrium occurs when the
variances and covariances among the measured constructs are unchanging over time.
However, these assumptions do not influence the statistical process but the interpretation of
the results (Little, 2013, p.295). The mediation may not be stable if the assumptions do not
hold. That is, other unmeasured variables may be affecting the function and these impacts

may be confounding the mediation effect that are being examined.

Figure 2

The Hypothesized Half-Longitudinal Mediation Model

Note. SEC = social-emotional competencies at Time 1. TSR1 = teacher-student
relationships at Time 1; TSR2 = teacher-student relationships at Time 2. AP1 = academic
performance at Time 1; AP2 = academic performance at Time 2. a and b are the mediation

paths.

Chapter 4 Results

This chapter presents the results of the statistical analyses described in the previous
chapter in two sections, aligning with the two study aims, which are the structure and

function of social-emotional competencies. Each section has two to three subsections that
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present the findings of the statistical analyses in sequence. The first research question is
answered in the subsections on exploratory factor analysis and confirmatory factor analysis
(Is responsible decision-making, as defined in the CASEL framework, a valid factor in the
construct of social-emotional competencies in the transition years before adolescence in
Western China?). Findings for the second research question are reported in the subsection
on measurement invariance analysis (Is the structure of social-emotional competencies
stable during the transition to early adolescence in Western China?). The third research
guestion is answered in the subsection on the causal link between social-emotional
competencies and academic performance (Did participation in a SEL programme improve
students’ academic performance on standardised tests in reading, math, and science?).
Finally, the answers to the last research question can be found in the subsection on teacher-
student relationship as a mediator (Does teacher-student relationship mediate the
association between social-emotional competencies and academic performance?). Each
subsection starts with missing patterns of the analytical sample, followed by ways to deal
with missing data and examining of assumptions for the statistical analyses. The findings are

presented at the end of each subsection.

4.1 The Structure of Social-Emotional competencies

4.1.1 Exploratory Factor Analysis

Twelve percent of the cases have missing data on the 12 scale items, among which
18 cases were with more than 50% missing values. Of the 18 cases, 55% were boys, 50%
were left-behind children, and 72% were ethnic minority students. After deletion of these 18
cases, 2,934 cases remained. Little's missing completely at random (MCAR) test suggested
that the data were not missing completely at random. Given the missing data only accounted
for around 1% of the data, mean imputation was performed (Watkins, 2018). Table 7
presents the descriptive statistics of the imputed data. Univariate skewness and kurtosis

were within the safe threshold of normality (skewness is =2; kurtosis is =7) (Curran et al.,

1996). With Mahalanobis distance, 44 outliers were identified from the sample. Of the 44



outliers, 75% were boys, 50% were left behind students, and 45% were ethnic minority
students). Examining the outliers further, it was found that many items were negatively
correlated with each other (see Table 1 in Appendix B). The outliers were removed from

further analyses. The energy test of multivariate normality indicated that the data did not
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follow a multivariate distribution among the remaining 2,890 cases. Therefore, the polychoric

correlation matrix was deemed to be appropriate input for the EFA (Watkins, 2018).

Table 6

Descriptive Statistics of the Imputed Data for the Baseline Sample

Item Mean SD Median Skewness Kurtosis
1 3.31 0.93 4 -1.19 0.35
2 2.94 0.88 3 -0.58 -0.32
3 2.98 0.91 3 -0.61 -0.41
4 241 0.98 2 0.09 -0.98
5 2.95 0.89 3 -0.61 -0.29
6 2.99 0.89 3 -0.62 -0.31
7 3.02 0.9 3 -0.66 -0.32
8 3.32 0.83 4 -1.16 0.72
9 2.82 0.91 3 -0.34 -0.7
10 2.79 0.96 3 -0.32 -0.86
11 2.93 0.95 3 -0.54 -0.65
12 3.45 0.85 4 -1.51 1.37

Note. N = 2,890. The content of each item can be found in Table 5.

Appendix B), the results of Bartlett’s test of sphericity indicated that the correlation matrix

Although the correlations between the scale items were below 0.3 (see Table 2 in
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was not random (y2[66] = 5,840; p = .00). This was further confirmed with half of the total
sample (n = 1,445) that was generated randomly from the sample used for the EFA analysis
in this study (x2[66] = 2,914; p = .00). Kaiser-Meyer-Olkin (KMO) index was also consulted.
The Measure of Sampling Adequacy (MSA) was 0.88, well above the minimum standard for
conducting factor analysis (Field, 2012, p.769). After confirming that the correlation matrix
was factorable, the subsample with 1,445 participants was submitted for EFA. The parallel
analysis suggested a four-factor solution since the eigenvalues of the four factors extracted
from the sample were higher than those extracted from random data with both the polychoric
and Pearson correlation matrices (see Figure 1 in Appendix A). The scree plot of the factor

analysis suggested four factors as well (see Figure 2 in Appendix A).

The four factors explained 35% of the total variance. Before rotations, the first factor
explained 25% of the total variance while each of the other three explained an additional 4%,
3% and 2% respectively. Both promax and oblimin rotations were performed. Promax
rotation worked better in terms of theoretical convergence. Therefore, the results with
promax rotation are reported and examined below. Following the rotation, the four factors
explained 12%, 8%, 8% and 7% of the total variance respectively, and 34%, 23%, 24%, and
19% of the common variance. The eigenvalues for the four factors were 1.44, 0.96, 1.00,
and 0.79. Table 8 provides the pattern coefficients and communality of each factor. Given
the sample size was above 1,000, a loading above 0.29 was considered salient in this

analysis (Stevens, 2002, p.393).

The four-factor model deviated from the structure of the original scale, that is the
CASEL framework (see Table 8). As theoretically proposed (see the current study in the
Chapter 2), the domain of ‘responsible decision making’ disappeared: the three items (1, 5
and 9) loaded onto other domains. Item 1 “I blame others when | am in trouble” loaded
together with two ‘relationship skills’ items (“I get along well with others” and “| have one or
more close friends”). Item 5 “| feel responsible for how | act” and item 9 “I am good at

deciding right from wrong” clustered with two ‘self-management’ items (“I can control how |
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behave” and “l think before | act”). Two of the three ‘social awareness’ items (“I think about

how others feel” and “| care about how others feel”’) loaded on one factor. The one item left

in each of the three domains clustered together, forming a new factor that reflects ‘social

harmony’. The correlations between the four factors ranged from 0.36 to 0.67 (see Figure 3).

Similar to the findings of the original scale developers (Mantz et al., 2018), the reliability of

the factors was low. The Cronbach’s alpha for each factor ranged from 0.39 for social

harmony to 0.62 for self-management. The Cronbach’s alpha would increase from 0.46 to

0.48 if the item “I blame others when | am in trouble” was dropped. The item also explained

the least common variance as indicated in Table 8. The model was also found to be robust

with the Pearson correlation matrix.

Table 7

Pattern Coefficients and Communality of Each Item for the EFA

ltem F1 F2 F3 F4 h?
1. | blame others when | am in trouble. 0.05 0.37 0.11 -0.20 0.19
2. | think about how others feel. -0.06  -0.07 0.77 0.15 0.59
3. I can control how | behave. 0.55 0.05 0.05 -0.06 0.35
4. | am good at solving conflicts with others. -0.04 -0.04 0.10 0.45 0.21
5. | feel responsible for how | act. 049 002 011 -0.06 0.30
6. | care about how others feel. 0.09 0.01 0.46 0.14 0.37
7. 1 think before I act. 0.71 -0.02 -0.08 0.02 0.44
8. | get along well with others. 0.08 0.35 0.16 0.14 0.35
9. | am good at deciding right from wrong 0.56 -0.10 -0.05 0.18 0.34
10. What others think is important to me. 0.01 0.02 0.21 0.34 0.24
11. I am good at waiting for what | want. 0.18 0.09 -0.06 0.29 0.19
12. | have one or more close friends. -0.12 0.86 -0.22 0.25 0.62
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Note. N= 1445, Extraction = PA; estimator = ML; rotation = promax; h2 = communality.

Salient pattern coefficients =0.29 are in bold.

Figure 3

The Factor Loadings with Standardised Parameter Estimates in the EFA

Lo e [ s [ = [ ][ = ] = ][ = ]] = || # |[w]] =]

Note. N = 1,445; Estimator = MLM; SEC = social-emotional competencies; SM = self-
management; RS = relationship skills; SA = social awareness; SH = social harmony. 11-112 =

the 12 scale item (see Table 8 for the content of each item).

4.1.2 Confirmatory Factor Analysis

CFA was employed to assess the construct validity of the model identified in EFA
with the cross-sectional data of fourth and fifth graders and compare the model fit with the
CASEL model. Given the reliability of each factor was not good, the second-order model was
performed without item 1 (“| blame others when | am in trouble”). Although the scale is
ordinal in nature, estimating asymptotic covariance matrix (ACM) of polychoric correlations

requires a large sample size (Tabachnick & Fidell, 2014, p.784). Given the exploratory factor
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analysis showed the same structure with polychoric and Pearson correlation matrices,
Pearson correlation matrix (see Table 3 in Appendix B) was deemed appropriate for the

confirmatory analyses with the Satorra—Bentler scaled estimator.

The model demonstrated excellent model fit (see Table 9). Table 10 presents the
parameter estimates. Item 4 has the lowest contribution to the corresponding latent construct
(social harmony), explaining 14% of the variance, while item 8 explained 44% of the
variance in relationship skills. Among the latent constructs, self-management explained the
most variance in social-emotional competencies (92%) while relationship skills account for
the least (46%). The residual analysis did not indicate any problems (see Figure 3 in
Appendix A). No post-hoc modifications were conducted. The factor loadings of the second-
order model are depicted in Figure 4 with standardized parameter estimates. The CASEL
model also demonstrated good model fit, however, the model derived from EFA fit better

across all fit indexes (see Table 9).

Table 8

Goodness of Fit Indexes of the CASEL Model and the EFA Model

Model x2  df p RMSEA [90% C.1] CFI SRMR
1 4481 40 .00  0.01[0.00,0.02] 1.00° 0.02
2 92.32 40 .00  0.03[0.02, 0.04] 0.97 0.03

Note. N=1445; Estimator = MLM; Model 1 = the model derived from EFA; Model 2 = the
CASEL model.

a CFl is 0.997 before rounding.

Table 9



Parameter Estimates of the Model Derived from the EFA
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B SE r
Self-Management 0.96 1.00 - 0.92
Item 7. | think before | act. 0.56 1.00 - 0.32
Iltem 9. | am good at deciding right from wrong. 0.52 0.94 0.07 0.27
Item 3. | can control how | behave. 0.48 0.85 0.06 0.23
Item 5. | feel responsible for how | act. 0.49 0.87 0.07 0.24
Relationship Skills 0.68 0.56 0.07 0.46
Item 12. | have one or more close friends. 0.48 1.00 - 0.23
Item 8. | get along well with others. 0.66 1.36 0.14 0.44
Social Awareness 0.88 1.00 0.08 0.77
Item 2. | think about how others feel. 0.62 1.00 - 0.39
Item 6. | care about how others feel. 0.60 0.96 0.07 0.36
Social Harmony 0.90 0.69 0.07 0.81
Item 4. | am good at solving conflicts with others. 0.38 1.00 - 0.14
Item 10. What others think is important. 0.56 1.46 0.15 0.31
Item 11. | am good at waiting for what | want. 0.44 1.13 0.12 0.20

Note. N = 1,445; Estimator = MLM; b = standardised factor loading; B = unstandardised
factor loading; SE = standardised error; r2 = the percentage of explained variance. The

estimates of the first factor and the first item within each factor were fixed at 1.

Figure 4

The Factor Loadings with Standardised Parameter Estimates in the CFA
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Note. N = 1,445, Estimator = MLM. SEC = social-emotional competencies. SM = self-

management. RS = relationship skills.SA = social awareness. SH = social harmony. The
estimates of the first factor and the first item within each factor were fixed at 1. I1 - 112 = the

12 scale item (see Table 10 for the content of each item).

4.1.3 Measurement Invariance Analysis

The model derived from the EFA was fitted with the longitudinal sample by
experimental condition to examine the stability of the model during the transition to
adolescence. Before that, the missing data were examined. Twenty-first percent of the cases
with missing data on the social-emotional scale at two time points. Given the sample size
(1,113 participants) was much smaller than the baseline of 3,400 participants, 60% of
missing data were set as the cut-off for case deletion. No cases were found to have missing
data over 60%. The full sample was kept for further analysis. Little's missing completely at
random (MCAR) test suggested that the data were not missing completely at random. Given
the missing data only account for less than 5% of the data, mean imputation was performed.
The descriptive statistics of the imputed data are presented in Table 4 in Appendix B. As
expected, univariate skewness and kurtosis were within the safe threshold of normality

(skewness is =2; kurtosis is =7).
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With Mahalanobis distance, 25 outliers were found in the intervention group (of
these, 21 boys were boys, 13 were left-behind children, and 19 were ethnic minority
students) and 22 outliers were identified in the control group (of these, 14 were boys, 9 were
left-behind students, and 12 were ethnic minority students). For the outliers, the correlations
of the items between Time 1 and Time 2 are presented in Table 5 (for the intervention group)
and Table 6 (for the control group) in Appendix B. Most items at Time 1 were negatively
correlated with Time 2. These cases were kept for further analyses, considering the
participants were at the development stage of transiting to adolescence. The energy test of
multivariate normality indicated that the data did not follow a multivariate distribution in both
the intervention and control group. The Yuan-Bentler scaled test statistic (MLR) was used for
estimation to account for the non-normal distribution and the relatively small sample size

(Tabchnick & Fidell, 2014, p.769).

The covariance matrix was checked by groups (see Table 7 and Table 8 in Appendix
B). The covariances of the intervention group were smaller than the covariance of the control
group. With the 573 participants in the intervention group, it was found that the measurement
model did not fit. The parameter estimates that were most consistent with the data required
negative variance. The CASEL model was fitted next with the intervention sample,
considering it demonstrated a good model fit. Again, a negative variance was estimated.
Likely, there were not enough covariances between the scale items to provide enough
variances for the latent variables due to the interventions. Therefore, the one-factor model
was tested. The one factor model demonstrated an acceptable model fit (y?[44] = 107.23;

CFI = 0.93; RSMEA = 0.59 [0.45, 0.73]; SRMR = 0.41).

With the 540 participants in the control group, the model demonstrated an excellent
good fit across the three types of invariance analysis (see Table 11). No post-hoc
modifications were conducted. The residual analyses did not indicate any problems as well
(see Figure 4 in Appendix A). According to the evaluation criteria, metric invariance was fully

supported, given that all the indexes were much less than the cut-off values except the y?
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difference test (y? difference test is known to be sensitive to sample size). Scalar invariance
was supported roughly since ACFI was above the cut-off of 0.01 while the other indexes
were below the cut-offs. The parameter estimates in metric invariance are provided in Table
12. While item 4 has the lowest contribution (17%) to the corresponding latent construct at
Time 1, item 12 becomes the lowest at Time 2 (22%). Item 8 explained the most variance of
the corresponding latent construct across both time points (56% at Time 1 and 60% at Time
2). Among the latent constructs, self-management explained the most variance in social-
emotional competencies (90%) at Time 1, while social harmony contributed the most at Time

2 (93%).
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Table 10

The Goodness of Fit Indexes of Measurement Invariance Analysis

Model ¥ df p RMSEA  CFl SRMR  Ay?? Adf p ARMSEA ACFI  ASRMR

Configural 240.920 200 0.025 0.021 0.980 0.037
Metric 254.585 207 0.013 0.022 0.976 0.042 14.154 7 .049 0.001 0.004 0.005

Scalar 325.303 218 0.000 0.030 0.947 0.050 81.945 11 <.000 0.008 0.029 0.008

Note. N=540. Estimator = MLR. Cut-off for Ay? p>0.05, ARMSEA < 0.015, ACFI <0.01, ASRMR < 0.03 for metric invariance and ASRMR <
0.01 for scalar invariance. The estimates of the first factor and the first item within each factor were fixed at 1. Three decimal points are kept in
this table to capture the differences in the change of model fit indexes.

2 Ax?= Yuan-Bentler scaled y?difference test.



Table 11

Parameter Estimates of Metric Measurement Invariance

Time 1 Time 2

B SE b r? B SE b r?
Self-Management 1.00 0.00 0.95 0.90 1.00 0.00 0.91 0.83
Item 7. | think before | act. 1.00 0.00 0.63 0.39 1.00 0.00 0.62 0.38
Item 9. | am good at deciding right from wrong. 0.95 0.06 0.57 0.33 0.95 0.06 0.60 0.37
Item 3. | can control how | behave. 0.89 0.06 0.55 0.31 0.89 0.06 0.60 0.36
Item 5. | feel responsible for how | act. 0.88 0.07 0.52 0.27 0.88 0.07 0.58 0.34
Relationship Skills 0.57 0.08 0.76 0.57 0.59 0.08 0.74 0.55
Item 12. | have one or more close friends. 1.00 0.00 0.48 0.23 1.00 0.00 0.47 0.22
Item 8. | get along well with others. 1.55 0.16 0.75 0.56 1.55 0.16 0.78 0.60
Social Awareness 0.92 0.10 0.87 0.75 0.89 0.09 0.87 0.76
Item 2. | think about how others feel. 1.00 0.00 0.66 0.43 1.00 0.00 0.64 0.41
Item 6. | care about how others feel. 1.13 0.08 0.70 0.49 1.13 0.08 0.70 0.50
Social Harmony 0.65 0.08 0.85 0.73 0.91 0.11 0.96 0.93
Item 4. | am good at solving conflicts with others. 1.00 0.00 0.41 0.17 1.00 0.00 0.51 0.26
Item 10. What others think is important. 1.23 0.11 0.54 0.29 1.23 0.11 0.59 0.35
Item 11. | am good at waiting for what | want. 1.14 0.11 0.49 0.24 1.14 0.11 0.56 0.31

Note. N =540. Estimator = MLR. B = unstandardised factor loading; SE = standardised error; b = standardised factor loading;

r2= the percentage of explained variance. The factor loadings were fixed at the same for Time 1 and Time 2.

56
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4.2 The Function of Social-emotional competencies

4.2.1 The Causal Link Between Social-Emotional Competencies and Academic
Performance

Four percent of cases with one or two missing values on the standardized test
scores in reading, math, and science. Little's missing completely at random (MCAR)
test suggested that the data were missing completely at random. The pairwise
deletion was used to deal with the missing data. With Mahalanobis distance, eight
outliers were identified. These cases were kept for analysis since there was no
evidence suggesting these data were inputted by mistake. Table 13 presents the
descriptive statistics of academic performance by groups. Although the intervention
group showed slightly higher performance across all three subjects at Time 1, the
academic growth of the intervention group was higher than the control group (also
see Figure 5 - 7 in Appendix A). The academic scores are approximately normally
distributed across the time points, groups, and subjects (also see Figure 8 - 10 in
Appendix A). Although homogeneous variances across groups were not met for
math and science performance at Time 2 as suggested by the Levene’s tests,
ANOVA is generally robust to violations of the assumption as long as group sizes are
roughly equal, that is the ratio of the largest to the smallest group being less than 1.5
(Bouneau, 1960; Blanca et. al, 2018). The assumption of sphericity was met across

the subjects.



Table 12

Descriptive Statistics of Students’ Academic Performance

Academic Intervention Group Control Group
Performance
M SD Skewness  Kurtosis M SD Skewness  Kurtosis
Time 1
Reading 0.41 0.14 0.31 -0.43 0.40 0.16 0.53 -0.33
Math 0.45 0.12 0.23 -0.19 0.44 0.12 0.17 -0.33
Science 0.47 0.14 -0.14 -0.50 0.46 0.14 0.05 -0.51
Time 2
Reading 0.61 0.18 -0.53 -0.44 0.56 0.18 -0.29 -0.70
Math 0.71 0.18 -0.59 -0.41 0.65 0.19 -0.24 -0.87
Science 0.67 0.14 -0.77 -0.33 0.64 0.16 -0.67 0.01

Note. n = 573 for the intervention group; n = 540 for the control group. SE = 0.01 across subjects, groups, and time points. Areading =

0.20, Amath = 0.26, Ascience = 0.20 for the intervention group; Areading = 0.02, Amath = 0.07, Ascience = 0.02 for the control group.
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Type 1 sums of squares was used for estimation given the experimental
design with a roughly equal sample size (Tabachnick & Fidell, 2014, p.257). As
shown in Table 14, a significant interaction between group and time was found in
reading and math, but not science. It indicated that students’ academic growth in
reading and math between the two-time points was significantly different between the
two groups. According to the mean differences (see Table 13), the intervention group
showed significantly higher growth on reading and math tests. Although the effect
size was small, especially for reading, the causal link between social-emotional
competencies to reading and math performance was generally supported. The
results did not change when excluding the students in the control group, who also
received the interventions as they moved from satellite schools to main schools, and

their comparisons.

Table 13

Students’ Academic Performance Across Time and Groups

Effects
Subject Group Time Time x Group
F 772 F 772 F 772
Reading 13.314** 0.009 1,413.700** 0.244 20.273** 0.005
(1, 1,088) (1, 1,088) (1, 1,088)
Math 18.475** 0.013  2713.889** 0.367 47.435** 0.010
(1,097) (1,097) (1,097)
Science 8.283** 0.006  2,516.692** 0.310 2.171 0.000
(1, 1097) (1, 1097) (1, 1097)

Note. The numbers in parentheses are degrees of freedom. Reading: n = 531 for the

intervention group and n = 540 for the control group; Math: n = 567 for the
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intervention group and n = 532 for the control group; Science: n = 563 for the
intervention group and n = 536 for the control group. Sums of squares = Type 1.

Three decimal points are kept in this table to capture the differences in n2.
*p < .05.

4.2.2 Teacher-Student Relationship as A Mediator

Before fitting data with the hypothesized model, measurement invariance
analysis was conducted to test the measurement stability of teacher-student
relationships. The data cleaning procedures were the same as in previous analyses.
Less than 5% of data were missing not completely at random. Up to four cases out of
573 cases that have more than 60% of data missing were deleted before mean
imputation (four cases for math teacher-student relationships and two cases for
reading teacher-student relationships). Multivariate normality was violated and
therefore MLR was used for estimation. With Mahalanobis distance, around 20
outliers were identified across the two subjects. These cases were kept for analysis
since there was no evidence suggesting these data were inputted by mistake. The
goodness of fit indexes are presented in Table 15. According to the evaluation
criteria, both metric and scalar invariance was fully supported for reading and math.
The metric invariance model was used in the following model since the mode did not

estimate means.

Table 16 presents the correlations among the variables that constructed the
model. The correlation between academic performance at Time 1 and Time 2 was
the strongest (around 0.6), followed by the concurrent correlation between social-
emotional competencies and teacher-student relationship (0.31 for reading and 0.39
for math). Teacher-student relationships between Time 1 and Time 2 showed the
lowest association (less than 0.2). The other correlations ranged from 0.20 to 0.30.
The covariance matrix of the latent variables for reading and math is presented in

Table 9 and Table 10 in Appendix B.
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Goodness of Fit Indexes of Measurement Invariance Analysis for Teacher-Student Relationship
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Model x> df p RMSEA CFl SRMR Ay? Adf p ARMSEA  ACFI ~ ASRMR
Reading

Configural 55,517 34 0.011 0.040 0.987 0.025

Metric 66.022 38 0.003 0.043 0.983 0.044 11.219 4 <.010 0.003 0.004 0.019
Scalar 83.698 43 0.000 0.047 0.976 0.057 21.411 5 <.000 0.004 0.007 0.013
Math

Configural 62.973 34 0.002 0.046 0.982 0.035

Metric 69.999 38 0.001 0.045 0.981 0.046 6.981 4 137 -0.001 0.001 0.011
Scalar 87.896 43 0.000 0.049 0.974 0.049 20.743 5 <.000 0.004 0.007 0.003

Note. N=571 for Reading, N=569 for Math; Ay?= Satorra—Bentler scaled y? difference test. Cut-off for Ay? p>0.05, ARMSEA < 0.015, ACFI

<0.01, ASRMR < 0.03 for metric invariance and ASRMR < 0.01 for scalar invariance.
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Table 15

Correlations Among Social-emotional competencies, Academic Performance, and Teacher-Student Relationship

readl mathl read2 math2 secl tsrl tsml tsr2 tsm2
readl 1.00
mathl 0.52 1.00
read2 0.60 0.54 1.00
math2 0.55 0.65 0.72 1.00
secl 0.28 0.18 0.33 0.23 1.00
tsrl 0.21 0.16 0.25 0.20 0.31 1.00
tsm1l 0.27 0.18 0.28 0.23 0.39 0.68 1.00
tsr2 0.20 0.11 0.24 0.19 0.25 0.19 0.26 1.00
tsm2 0.15 0.17 0.24 0.29 0.16 0.09 0.18 0.60 1.00

Note. readl = reading performance at Time 1; read2 = reading performance at Time2. mathl = math performance at Time 1; math2 = math
performance at Time2. tsrl = teacher-student relationship for reading at Time 1; tsr2 = teacher-student relationship for reading at Time 2. tsm1
= teacher-student relationship for math at Time 1; tsm2 = teacher-student relationship for math at Time 2. The correlations between the key

variables in the hypothesized model are in bold.
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The path models with standardized estimates are presented in Figure 5 for reading
and Figure 6 for math. Both models demonstrated good model fits. The model explained
37.40% of the variance in students’ reading performance and 43.10% of the variance in
students’ math performance. Teacher-student relationship mediated the association between
social-emotional competencies and reading performance but not math. The path from social-
emotional competencies to teacher-student relationship was not significant for math. As
shown in Table 17, the product term of the mediation paths was only significant for reading.
It is worth noting that the path from teacher-student relationship at Time 1 to Time 2 was not

significant for reading but for math.

Figure 5

The Half-Longitudinal Mediation Model for Reading

0.56

Reading1 Reading2

Y

Note. SECL1 refers to social-emotional competencies at Time 1 and Time 2. TSR1 and TSR2
are students’ perceived relationships with their reading teachers at Time 1 and Time 2.
Readingl and Reading 2 are reading performance at Time 1 and Time 2. The latent

variables are in ovals and the observed variables are in rectangles. The dashed line
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represents a non-significant pathway. Values on the arrow lines are standardised regression
estimates. N=500; Estimator = MLR; y2[225] = 407.01, p =.00; CFI = 0.94; RMSEA = 0.04,

90% CI = [0.03, 0.05]; SRMR = 0.05.

Figure 6

The Half-Longitudinal Mediation Model for Math

Math2

Note. SECL1 refers to social-emotional competencies at Time 1 and Time 2. TSR1 and TSR2
are students’ perceived relationships with their math teachers at Time 1 and Time 2. Math1
and Math 2 are reading performance at Time 1 and Time 2. The latent variables are in ovals
and the observed variables are in rectangles. The dashed line represents a non-significant
pathway. Values on arrow lines are standardised regression estimates. N=500; MLR y?[225]

= 318.78, p =.00; CFl = 0.97; RMSEA = 0.03; 90% CI = [0.02, 0.04]; SRMR = 0.05.

Table 16

The Mediation of Teacher-Student Relationship in the Association Between Social-Emotional
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Competencies and Academic Performance

Subject Est SE p Bootstrapped 95% CI
Reading 0.006 0.002 .013 [.002, .011]
Math 0.003 0.002 274 [-.002, .007]

Note. Est = unstandardised product term of the mediation paths; SE = standard error; Cl =
confidence interval. Bootstrap=1,000. Three decimal points are kept in this table to capture

the small differences in the estimates.

Chapter 5 Discussion

This study aims to investigate the structure and function of social-emotional
competencies during the transition years to adolescence in Western China. Utilising the data
from a SEL programme, the study tries to answer: (1) Does the structure of social-emotional
competencies as defined by the CASEL framework replicate in a collectivistic culture? More
specifically, is responsible decision-making, as defined in the CASEL framework, a valid
factor in the construct of social-emotional competencies in the transition years before
adolescence in Western China? (2) Is the structure of social-emotional competencies stable
during the transition to early adolescence in Western China? (3) What is the association
between social-emotional competencies and academic performance? More specifically, did
participation in a SEL programme improve students’ academic performance on standardised
tests in reading, math, and science? (4) Does teacher-student relationship mediate the
association between social-emotional competencies and academic performance? This
chapter interprets the statistical results from Chapter 4 and explains how the findings answer
the research questions based on the existing literature. The strengths and limitations of the
study are presented at the end along with the implications for future research and

educational practices.
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5.1 The Structure of Social-Emotional competencies

It was found that responsible decision marking did not stand as a separate domain as
described in the CASEL framework. Items said to tap into this domain in the CASEL
framework were found to instead be integrated into the domain of self-management,
relationship skills and social awareness. The finding aligns with the theoretical and empirical
evidence in the literature about the independent self in more individualistic cultures and the
interdependent self in more collectivistic cultures. Unlike the goal of separating the self from
others in more individualistic cultures, the interdependent self that nurtured in more
collectivistic cultures tends to integrate the perspectives of others into the self. Therefore, as
a domain of considering others’ perspectives, items originally marked as responsible
decision marking was not valid as an individual domain anymore in the more collectivistic

culture of the present study.

Instead, social harmony that represents the effort and willingness to achieve
collective benefits emerged as a separate factor. This aligns with the conceptual framework
of the adapted SEL programme that being examined in this study, in which collective
awareness and management are separated from awareness and management of the self
and others. The three items loaded on the new factor included two items reflecting the skills
to achieve collective benefits (I am good at solving conflicts with others” and “I am good at
waiting for what | want”) and one item representing collective awareness (“What others think
is important”). Further, the item “I blame others when | am in trouble” was found to be a poor
item in terms of internal consistency, stressing the value of social harmony in the

collectivistic culture.

The four-factor model obtained from EFA was found to be stable during the transition
to early adolescence (11-13 years). However, the social harmony domain replaced the self-
management domain, becoming the most influential factor in social-emotional competencies
as students transiting to adolescence, while social awareness and relationship skills

remained the same. This aligns with the previous literature on the increasing influence of



67

peers during adolescence. As peers are valued more and more by young adolescents, the
need to “fit in” a social group may increase at the same time in more collectivistic cultures.
Therefore, the social harmony domain that reflects the awareness and ability to “fit in”

became more salient than the domain of self-management in Grade 6.

5.2 The Function of Social-Emotional Competencies

It was found that the adapted SEL programme under investigation improved students
reading and math performance on the standardised tests but not science. This aligns with
the evidence from other intervention studies that science tends to have a smaller effect size
compared to reading and math (Corcoran et al., 2018). The SEL programme showed a
larger effect size on math than reading. The finding seems not support the idea that social-
emotional competencies overlaps with the learning content of humanity subjects. Moreover,
it was found that teacher-student relationships only mediated the association between
social-emotional competencies and reading performance but not math. The findings
indicated that there are other paths from social-emotional competencies to academic

performance for the investigated SEL programme.

Specifically, social-emotional competencies at Time 1 did not predict the
relationships with math teachers at Time 2, while the relationships with math teachers at
Time 1 did predict math performance at Time 2. In addition, teacher-student relationships at
Time 1 did not predict teacher-student relationship at Time 2 for reading, but the path was
significant for math. It is possible that the interventions were mainly implemented by reading
teachers as the SEL curriculum links more closely with the reading subject. Students might
form emotional bonds with the teachers through SEL classes. Meeting the basic
psychological need for relatedness could motivate students to engage more in the subject

taught by the teachers.

In addition, the SEL programme may directly impact students’ motivation to learn,
since the SEAL programme, from which the SEL programme was adapted, included the

domain of motivation in the conceptual framework. Some research suggests that learning
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behaviours may have a stronger impact on math than reading (McDermott, Mordell, &
Stoltzfus, 2001; Magi et al., 2016; Zhang et al., 2018; Tulis & Fulmer, 2013; Levitt et. al,
2016). Since math concepts are relatively abstract and complex, learning math may be more
cognitively demanding and therefore require more motivation and persistence (Clements,
Sarama, & Germeroth, 2016; Zimmerman & Campillo, 2003, Chapter 8). This may explain
the larger effect found in math than reading. Regarding the null result on science
performance, it is possibly due to the less importance attached to the subject. Science is
taken as a “minor” subject in China, accounting for less than 10% of teaching time, while
math and reading as “main” subjects account for around 15% and 20% of the teaching time

respectively (Ministry of Education, China, 2020).

5.3 Strengthens and Limitations

This study contributes to the literature in several ways. First, it uncovers the cultural
differences in social-emotional competencies between a typically more individualistic society
and with a typically more collective society. The study alerts researchers and practitioners in
the field that assuming universals in social-emotional concepts could be problematic.
Second, the study is believed to be the first to demonstrate the positive impact of an adapted
school-based SEL programme on students’ academic performance in Western China. It
provides promising evidence on the improvement of students’ learning outcomes in reading
and math to support the implementation of SEL programmes in disadvantaged areas in
China, especially with a large portion of ethnic minority and left-behind children. Last, the
study suggests how an effective SEL programme may improve students’ performance,
providing reference or questions for future research. For example, the inclusion of motivation
contents into the SEL curriculum may be critical to improve students’ academic performance.
In addition, teacher facilitated SEL programme may be more effective since it was found that
teacher-student relationship mediated the association between social-emotional

competencies and reading performance in this study.

There are also some limitations to the study. First, the sample was not randomly



69

selected in China. It was drawn from the CFS schools in Mile, which were selected jointly by
UNICEF China and local educational authorities with a focus on vulnerable children,
including ethnic minorities and left-behind children. Therefore, the findings might not apply to
the whole student population in Mile or other areas in China, but may be most relevant to
disadvantaged children such as those in rural schools or who are ethnic minority and left-
behind. Second, only 57% of the fourth graders in the first wave were followed in the second
wave. Given the sampling was done at the class level, the large attrition was likely caused
by re-assigning students to different classes and schools when they moved to higher grades,
especially the children in satellite campuses without higher grades. However, it is not
possible to assess the effect of attrition on the results in the current study. Third, with two-
time-point data, it is not feasible to confirm that the effect of the social-emotional
competencies on teacher-student relationship from Time 1 to Time 2 would be followed by
the effect of teacher-student relationship on the change of academic performance from Time
2 to Time 3. Similarly, it cannot be guaranteed that the causal effects observed between the
two measurement occasions would emerge again if a third wave of data were collected.
Future research is needed to confirm the mediation effect with at least three-time point data.
Finally, the data was nested in nature: students nested within classes or schools. Multi-level
modelling is the ideal method to deal with the issue. However, it is not feasible for the author

to do it within the timeframe of the dissertation.

5.4 Implications for Future Research and Practices

The study highlights the need for social-emotional competencies scales that fit the
Chinese culture, since the Western scales appear to dominate the studies with Chinese
students. Future research is also in need to replicate the findings of the causal link between
social-emotional competencies and academic performance and investigate the indirect
pathways, especially through motivation and relatedness. However, more cultural
appropriate social-emotional interventions are required before that. The SEL programme

investigated in this study was arguable the first school based SEL programme that has
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demonstrated promising effects on students’ academic performance. Although it was
adapted from a Western SEL programme, the adaptation was guided by a conceptual
framework that appears to be appropriate to the local culture (e.qg., including the perspective
of the collective). Structural level changes were observed in the adapted curriculum following
the framework. This could be a reference for future intervention development or educational

practices in social-emotional learning in China.
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Appendix A

Figure 1

The Results of the Parallel Analysis for the EFA
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Figure 2

The Scree Plot of the EFA
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Note. The figure was obtained from R version 4.1.2.

Figure 3

The Normal Q-Q Plot of Residuals for the CFA
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Figure 4

The Normal Q-Q Plot of Residuals for the Measurement Invariance Analyses
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Figure 5

The Means of Reading Performance by Time and Groups
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Note. The figure was obtained from R version 4.1.2. read_CTT.x = reading performance at

Time 1; read_CTT.y = reading performance at Time 2.

Figure 6

The Means of Math Performance by Time and Groups
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Note. The figure was obtained from R version 4.1.2. math_CTT.x = math performance at

Time 1; math_CTT.y = math performance at Time 2.

Figure 7

The Means of Science Performance by Time and Groups
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science_CTT.x = science performance

at Time 1; science_CTT.y = science performance at Time 2.

Figure 8

The Normal Q-Q Plot of Reading Performance
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Figure 9

The Normal Q-Q Plot of Math Performance
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Note. The figure was obtained from R version 4.1.2.

Figure 10

The Normal Q-Q Plot of Science Performance
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Appendix B
Table 1
The Correlation Matrix of the Outliers Identified for the EFA
11 12 13 14 15 16 17 18 19 110 111 112
11 1.00
12 -0.41 1.00
13 -0.13 0.18 1.00
14 -0.19 0.04 0.21 1.00
15 -0.12 0.19 -0.19 0.24 1.00
16 0.00 0.21 -0.16 -0.03 0.03 1.00
17 0.09 -0.06 0.00 0.09 -0.07 -0.15 1.00
18 -0.15 -0.20 -0.13 0.31 0.22 0.20 -0.12 1.00
19 -0.11 -0.25 0.11 0.12 -0.10 -0.26 0.03 0.04 1.00
110 0.08 0.00 0.20 0.12 0.10 0.15 -0.22 0.29 0.08 1.00
111 -0.25 0.00 0.04 0.10 -0.08 -0.06 0.15 0.01 -0.15 0.19 1.00
112 0.13 -0.06 0.00 0.09 0.03 -0.05 0.12 0.02 -0.23 0.17 0.31 1.00
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Note. The table was obtained from R version 4.1.2. 11 = “| blame others when | am in trouble”; 12 = “| think about how others feel”; I3 = “| can

control how | behave”; 14 = “| am good at solving conflicts with others”; I5 = “| feel responsible for how | act”; 16 = “| care about how others feel”;

17 =“I think before | act”; I8 = “I get along well with others”; 19 = “I am good at deciding right from wrong”; 110 = “What others think is important

to me”; 111 = “I am good at waiting for what | want”; 112 = “I have one or more close friends”.

Table 2

The Polychoric Correlation Matrix for the EFA

11 12 13 14 15 16 17 18 19 110 111 112
11 1.00
12 0.17 1.00
13 0.18 0.28 1.00
14 0.00 0.26 0.16 1.00
15 0.17 0.32 0.31 0.15 1.00
16 0.14 0.44 0.29 0.19 0.29 1.00
17 0.18 0.32 0.36 0.14 0.31 0.30 1.00




94

18 0.20 0.31 0.32 0.18 0.26 0.32 0.32 1.00
19 0.14 0.28 0.29 0.21 0.30 0.28 0.36 0.25 1.00
110 0.06 0.32 0.21 0.22 0.23 0.29 0.30 0.24 0.24 1.00
111 0.10 0.21 0.17 0.16 0.21 0.20 0.26 0.20 0.26 0.25 1.00
112 0.21 0.22 0.21 0.13 0.22 0.23 0.25 0.39 0.21 0.19 0.23 1.00
Note. The table was obtained from R version 4.1.2. 11 = “| blame others when | am in trouble”; 12 = “| think about how others feel”; 13 = “I can

control how | behave”; 14 = “| am good at solving conflicts with others”; |15 = “| feel responsible for how | act”; 16 = “| care about how others feel”;

I7 = “I think before | act’; 18 = “I get along well with others”; 19 = “| am good at deciding right from wrong”; 110 = “What others think is important

to me”; 111 = “| am good at waiting for what | want”; 112 = “| have one or more close friends”.

Table 3

The Pearson Correlation Matrix for the CFA

T2/T1 11 12 13 14 15 16 17 18 19 110 111 112
11 1.00
12 0.17 1.00
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I3 0.18 0.28 1.00

14 0.00 0.26 0.16 1.00

15 0.17 0.32 0.31 0.15 1.00

16 0.14 0.44 0.29 0.19 0.29 1.00

17 0.18 0.32 0.36 0.14 0.31 0.30 1.00

18 0.20 0.31 0.32 0.18 0.26 0.32 0.32 1.00

19 0.14 0.28 0.29 0.21 0.30 0.28 0.36 0.25 1.00

110 0.06 0.32 0.21 0.22 0.23 0.29 0.30 0.24 0.24 1.00
111 0.10 0.21 0.17 0.16 0.21 0.20 0.26 0.20 0.26 0.25 1.00

112 0.21 0.22 0.21 0.13 0.22 0.23 0.25 0.39 0.21 0.19 0.23 1.00

Note. The table was obtained from R version 4.1.2. T1 = Time 1; T2 = Time 2; The first row are items at Time 1 while the first column are items
at Time 2. 11 = “| blame others when | am in trouble”; 12 = “| think about how others feel”; I3 = “| can control how | behave”; 14 = “| am good at
solving conflicts with others”; 15 = “| feel responsible for how | act”; 16 = “| care about how others feel”; I7 = “I think before | act”; 18 = “I get along
well with others”; 19 = “| am good at deciding right from wrong”; 110 = “What others think is important to me”; 111 = “| am good at waiting for what

I want”; 112 = “| have one or more close friends”.



Table 4

Descriptive Statistics of the Imputed Data for the Longitudinal Sample

Item Mean SD Median Skewness Kurtosis
Time 1

2 2.94 0.90 3.00 -0.60 -0.33

3 3.04 0.92 3.00 -0.71 -0.35

4 2.47 0.99 2.47 0.03 -0.99

5 2.88 0.95 3.00 -0.52 -0.62

6 3.05 0.91 3.00 -0.72 -0.29

7 3.08 0.91 3.00 -0.79 -0.17

8 3.32 0.84 3.32 -1.22 0.85

9 2.82 0.92 3.00 -0.36 -0.67

10 2.87 0.94 3.00 -0.46 -0.65

11 2.96 0.95 3.00 -0.58 -0.60

12 3.43 0.86 4.00 -1.52 1.39
Time 2

2 3.25 0.72 3.00 -0.86 0.91

3 3.15 0.76 3.00 -0.66 0.11

4 2.74 0.89 3.00 -0.16 -0.77

5 3.23 0.75 3.00 -0.84 0.53

6 3.20 0.77 3.00 -0.80 0.37
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10
11
12

3.09
3.39
3.00
2.98
3.05
3.59

0.85
0.75
0.83
0.91
0.90
0.72

3.00
4.00
3.00
3.00
3.00
4.00

-0.67
-1.09
-0.43
-0.56
-0.64
-1.90

-0.20
0.72
-0.51
-0.53
-0.44
3.35

Note. The statistics were obtained from R version 4.1.2.

Table 5

The Correlation Matrix of the Outliers in the Intervention Group Identified for the CFA

T2/T1 11 12 13 14 15 16 g 18 19 110 111 112

11 0.14 0.11 -0.06 -0.10 -0.17 -0.19 0.42 -0.10 -0.06 0.20 -0.14 0.14
12 -0.16 -0.02 0.18 -0.17 -0.07 -0.11 -0.29 -0.27 0.12 -0.09 -0.05 -0.16
13 0.21 -0.20 0.03 -0.42 0.19 -0.29 0.09 0.00 -0.05 -0.32 -0.09 0.21
14 0.41 0.03 0.11 -0.06 0.21 0.28 0.30 -0.12 0.05 0.05 0.28 0.41
15 -0.17 -0.23 -0.04 0.07 -0.01 0.09 0.13 0.00 0.25 -0.01 -0.04 -0.17
16 0.08 -0.23 -0.17 0.16 0.09 -0.12 -0.02 0.31 -0.20 -0.33 0.37 0.08
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110

111

112

0.38

0.39

-0.07

0.16

0.34

0.14

0.29

0.06

-0.05

0.11

-0.16

0.11

0.22

-0.06

-0.23

0.05

-0.17

-0.06

-0.39

-0.02

-0.03

-0.16

-0.32

-0.10

0.13

0.17

0.03

-0.11

0.07

-0.17

-0.04

0.24

0.27

0.13

-0.31

-0.19

0.07

0.09

-0.08

0.29

-0.01

0.42

-0.05

0.28

0.03

-0.21

-0.02

-0.10

0.39

0.10

0.13

-0.03

-0.32

-0.06

0.35

0.13

0.48

-0.21

-0.04

0.20

-0.18

0.33

-0.38

0.14

-0.04

-0.14

0.38

0.39

-0.07

0.16

0.34

0.14

Note. The table was obtained from R version 4.1.2. T1 = Time 1; T2 = Time 2; The first row are items at Time 1 while the first column are items

at Time 2. 11 = “| blame others when | am in trouble”; 12 = “| think about how others feel”; I3 = “| can control how | behave”; 14 = “| am good at

solving conflicts with others”; I5 = “| feel responsible for how | act”; 16 = “I care about how others feel”; I7 = “I think before | act”; 18 = “I get along

well with others”; 19 = “I am good at deciding right from wrong”; 110 = “What others think is important to me”; 111 = “| am good at waiting for what

I want”; 112 = “| have one or more close friends”. The correlation coefficients between Time 1 and Time 2 are in bold.

Table 6

The Correlation Matrix of the Outliers in the Control Group ldentified for the CFA

T2/T1

11

12

13

14

15

16

17

18

110

111

112
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11 -0.08 0.00 -0.09 -0.07 0.04 0.21 0.13 -0.03 0.19 0.13 -0.02 -0.08
12 -0.05 -0.20 -0.23 -0.06 -0.28 -0.05 -0.22 -0.16 -0.18 -0.11 0.18 -0.05
13 -0.03 -0.17 -0.26 0.03 0.07 -0.21 -0.41 -0.10 -0.24 -0.09 -0.11 -0.03
14 -0.35 -0.02 -0.24 0.11 -0.26 -0.25 -0.08 0.12 -0.05 -0.02 -0.28 -0.35
15 0.23 -0.33 -0.25 -0.30 -0.11 -0.04 -0.43 -0.38 -0.10 0.14 0.12 0.23
16 0.21 0.25 0.24 -0.22 0.30 0.54 0.04 0.38 0.32 -0.12 0.17 0.21
g 0.11 -0.07 -0.49 -0.07 -0.11 0.06 -0.12 -0.14 0.08 0.10 -0.04 0.11
18 0.13 -0.24 -0.01 -0.05 -0.24 -0.17 -0.09 -0.36 0.24 -0.02 -0.02 0.13
19 -0.10 -0.05 0.05 -0.12 -0.03 -0.09 -0.19 -0.21 0.09 -0.50 -0.14 -0.10
110 -0.30 0.43 0.02 0.09 -0.26 0.33 0.05 0.21 0.28 -0.45 0.03 -0.30
111 0.06 -0.19 0.01 -0.26 -0.09 -0.21 0.11 -0.16 -0.22 -0.24 -0.05 0.06
112 -0.08 0.00 -0.09 -0.07 0.04 0.21 0.13 -0.03 0.19 0.13 -0.02 -0.08

Note. The table was obtained from R version 4.1.2. T1 = Time 1; T2 = Time 2; The first row are items at Time 1 while the first column are items
at Time 2. 11 = “| blame others when | am in trouble”; 12 = “I think about how others feel”; I3 = “| can control how | behave”; 14 = “| am good at

solving conflicts with others”; I5 = “| feel responsible for how | act”; 16 = “| care about how others feel”; 17 = “| think before | act”; 18 = “I get along
well with others”; 19 = “| am good at deciding right from wrong”; 110 = “What others think is important to me”; 111 = “| am good at waiting for what

I want”; 112 = “| have one or more close friends”. The correlation coefficients between Time 1 and Time 2 are in bold.



Table 7

The Covariance Matix of the Control Group for the CFA

T2/T1 11 12 13 14 15 16 17 18 19 110 111 112

11 0.10 0.08 0.00 0.08 0.06 0.10 0.05 0.11 0.06 0.05 0.03 0.10
12 0.08 0.03 -0.02 0.09 0.06 0.11 0.02 0.08 0.02 0.05 0.03 0.08
13 0.16 0.05 0.08 0.11 0.14 0.13 0.04 0.14 0.14 0.11 0.05 0.16
14 0.09 0.14 0.04 0.15 0.07 0.15 0.10 0.14 0.08 0.10 0.07 0.09
15 0.10 0.06 0.01 0.09 0.06 0.11 0.04 0.06 0.06 0.12 0.06 0.10
16 0.10 0.12 0.04 0.15 0.11 0.19 0.08 0.17 0.06 0.11 0.05 0.10
g 0.16 0.07 0.01 0.14 0.09 0.11 0.12 0.11 0.07 0.11 0.09 0.16
18 0.12 0.12 -0.01 0.11 0.09 0.16 0.10 0.11 0.10 0.14 0.07 0.12
19 0.17 0.11 0.09 0.19 0.14 0.15 0.14 0.16 0.17 0.14 0.10 0.17
110 0.10 0.09 0.04 0.10 0.12 0.15 0.09 0.12 0.10 0.08 0.04 0.10
111 0.07 0.07 -0.01 0.12 0.01 0.05 0.08 0.04 0.03 0.03 0.09 0.07
112 0.10 0.08 0.00 0.08 0.06 0.10 0.05 0.11 0.06 0.05 0.03 0.10
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Note. The table was obtained from R version 4.1.2. T1 = Time 1; T2 = Time 2; The first row are items at Time 1 while the first column are items

at Time 2. 11 = “| blame others when | am in trouble”; 12 = “I think about how others feel”; I3 = “| can control how | behave”; 14 = “I| am good at

solving conflicts with others”; I5 = “| feel responsible for how | act”; 16 = “| care about how others feel”; I7 = I think before | act’; 18 = “| get along

well with others”; 19 = “| am good at deciding right from wrong”; 110 = “What others think is important to me”; 111 = “l am good at waiting for what

I want”; 112 = “| have one or more close friends”. The covariances between Time 1 and Time 2 are in bold.

Table 8

The Covariance Matix of the Intervention Group for the CFA

T2/T1 12 13 14 15 16 g 18 19 110 111 112

12 0.05 0.11 0.02 0.06 0.05 0.04 0.05 0.05 0.00 0.03 0.09
13 0.02 0.10 0.04 0.03 0.03 0.06 0.03 0.06 0.03 0.00 0.09
14 0.06 0.05 0.05 0.04 0.08 0.11 0.07 0.10 0.02 0.00 0.13
15 0.08 0.05 0.07 0.13 0.05 0.09 0.08 0.09 0.02 0.06 0.07
16 0.07 0.06 0.04 0.04 0.08 0.11 0.06 0.09 0.06 0.02 0.09
17 0.03 0.06 0.01 0.06 0.06 0.08 0.02 0.06 0.03 -0.03 0.07
18 0.10 0.10 0.05 0.04 0.06 0.05 0.08 0.05 0.06 0.07 0.08




19 0.07 0.12 0.05 0.06 0.05 0.09 0.10 0.13 0.05 0.05
110 0.10 0.06 0.02 0.08 0.06 0.13 0.06 0.10 0.10 0.07
111 0.04 0.11 0.09 0.06 0.03 0.07 0.04 0.06 0.03 0.08
112 0.05 0.04 0.01 -0.01 0.04 -0.01 0.04 0.01 -0.02 0.01

0.10

0.07

0.06

0.05
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Note. The table was obtained from R version 4.1.2. T1 = Time 1; T2 = Time 2; The first row are items at Time 1 while the first column are items

at Time 2. 11 = “| blame others when | am in trouble”; 12 = “I think about how others feel”; I3 = “| can control how | behave”; 14 = “| am good at

solving conflicts with others”; I5 = “| feel responsible for how | act”; 16 = “| care about how others feel”; I7 = I think before | act’; 18 = “| get along

well with others”; 19 = “| am good at deciding right from wrong”; 110 = “What others think is important to me”; 111 = “l am good at waiting for what

I want”; 112 = “| have one or more close friends”. The covariances between Time 1 and Time 2 are in bold.

Table 9

The Covariance Matrix of the Latent Variables in the Half-Longitudinal Mediation Model for Reading

sml rsl sal cal secl tsrl tsr2

sml 7.66 2.48 3.51 3.48 2.58 1.12 0.77

rsi 2.48 1.92 131 1.29 0.96 0.42 0.29




sal 3.51
cal 3.48
secl 2.58
tsrl 1.12
tsr2 0.77

1.31

1.29

0.96

0.42

0.29

2.85

1.83

1.36

0.59

0.41

1.83

2.82

1.35

0.58

0.40

1.36

1.35

1.00

0.43

0.30

0.59

0.58

0.43

1.00

0.23

0.41

0.40

0.30

0.23

1.10
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Note. The table was obtained from R version 4.1.2. sm1 = self-management at Time 1; sm2 = self-management at Time 2. rs1 = relationship

skills at Time 1; rs2 = relationship skills at Time 2. sal = social skills at Time 1; sa2 = social skills at Time 2. cal = collective awareness at Time

1; ca2 = collective awareness at Time 2. secl = social-emotional competencies at Time 1; sec2 = social-emotional competencies at Time 2.

tsrl = teacher-student relationship for reading at Time 1; tsr2 = teacher-student relationship for reading at Time 2.



Table 10

The Covariance Matrix of the Latent Variables in the Half-Longitudinal Mediation Model for Math

sml rsl sal cal secl tsrl tsr2
sml 6.06 2.29 3.65 3.04 2.25 1.16 0.48
rsi 2.29 2.03 1.65 1.38 1.02 0.53 0.22
sal 3.65 1.65 3.63 2.20 1.62 0.84 0.35
cal 3.04 1.38 2.20 2.83 1.35 0.70 0.29
secl 2.25 1.02 1.62 1.35 1.00 0.52 0.21
tsrl 1.16 0.53 0.84 0.70 0.52 1.00 0.27
tsr2 0.48 0.22 0.35 0.29 0.21 0.27 1.08
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Note. The table was obtained from R version 4.1.2. sm1 = self-management at Time 1; sm2 = self-management at Time 2. rs1 = relationship

skills at Time 1; rs2 = relationship skills at Time 2. sal = social skills at Time 1; sa2 = social skills at Time 2. cal = collective awareness at Time

1; ca2 = collective awareness at Time 2. secl = social-emotional competencies at Time 1; sec2 = social-emotional competencies at Time 2.

tsrl = teacher-student relationship for math at Time 1; tsr2 = teacher-student relationship for math at Time 2.



