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Abstract 

Self-regulation is an important determinant of children’s concurrent and long-term 

developmental outcomes. In recent decades, research has consistently provided robust evidence 

regarding its associations with academic achievements. However, less or even no research has 

attempted to explore different aspects of self-regulation (including behavioural, cognitive and 

emotional) in a single study. The current study aimed to provide a comprehensive profile of a 

sample of Chinese children’s behavioural, cognitive and emotional self-regulation by 

investigating their characteristics in relation to gender and age, examining their associations with 

numeracy and literacy outcomes, and testing the moderating effects of age and gender on these 

associations. Results showed that girls outperformed boys in behavioural and emotional self-

regulation, while these advantages only emerged at later stages during preschool. Although K2 

children were older than K1 children, they failed to show any advantages on behavioural and 

emotional self-regulation. A closer inspection revealed different developmental trajectories of 

girls’ and boys’ self-regulation. Moreover, all aspects of self-regulation uniquely and 

significantly contributed to Chinese children’s numeracy and literacy scores. Neither age nor 

gender moderated these associations. Chinese children’s characteristics of self-regulation in 

terms of gender differences and developmental patterns were discussed in the context of the 

wider literature. The findings also emphasised the significance of self-regulation in preschoolers’ 

academic outcomes. Implications and limitations of the current study were discussed. 
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1. Introduction 

Parents and educators have constantly endeavoured to foster children’s development and 

maximise their developmental outcomes effectively. It is widely evidenced that physical and 

mental health, educational and occupational attainment, and social functioning are largely rooted 

in one’s early stages of life (Robson et al., 2020). In other words, later personal, social and 

cognitive functioning are rooted as early as in childhood (Howard & Melhuish, 2017; Wolf & 

McCoy, 2019), suggesting that early childhood is a critical stage for children’s both concurrent 

and long-term development. Therefore, it provides parents and educators a great opportunity to 

effectively foster children’s developmental outcomes. Particularly, children’s self-regulation that 

refers to the capacity to control their behaviours, thoughts and emotions, has been consistently 

considered to be a foundational determinant of early childhood outcomes with the great potential 

to affect children’s life-long trajectories (Blair & Raver, 2015; Howard & Melhuish, 2017; 

Pandey et al., 2018). 

Self-regulation has a rapid development during the first five years of children (Blair, 

2002; Howard & Melhuish, 2017; Slot et al., 2017) and is predictive of a broad range of 

developmental outcomes, such as academic achievement (Allan et al., 2014; Horn & Packard, 

1985; Lenes et al., 2020; McClelland et al., 2007; Ponitz et al., 2009; Robson et al., 2020), 

educational achievement (Blair & Diamond, 2008) and social competencies (Kochanska et al., 

2000; Robson et al., 2020). Although the significance of self-regulation is widely accepted, most 

studies have failed to provide a comprehensive profile of it. In other words, self-regulation can 

take place in several forms including behavioural, cognitive and emotional, while the majority of 

research fails to incorporate all of the three forms. This argument will be elaborated in the 

following Section 2.1. Therefore, given the absence of empirical research exploring different 
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forms of self-regulation, there is still ambiguity regarding the characteristics and roles of these 

forms of self-regulation. For example, it remains possible that one particular aspect of self-

regulation is highly predictive of later outcomes while another aspect has less or even no 

predictive power.   

By recruiting children from mainland China, the current study aims to provide a 

comprehensive profile of Chinese children’s self-regulation. Given that fewer studies have 

explored Chinese children’s either a single construct or multiple constructs of self-regulation, 

China may serve as an interesting research country. Furthermore, due to the unique Chinese 

cultural values and norms (for a detailed discussion, see the following Section 2.4.), there might 

also be a different picture of Chinese children’s self-regulation compared with Western children. 

Therefore, the study will attempt to investigate gender differences in and developmental patterns 

of Chinese preschoolers’ behavioural, cognitive and emotional self-regulation, and examine their 

associations with numeracy as well as literacy performance.  

This dissertation is structured as follows:  

 The second chapter reviews the literature regarding self-regulation. Specifically, it 

critically discusses the definitions and theoretical frameworks of self-regulation. The 

associations between self-regulation and academic achievement are highlighted. It 

also discusses how self-regulation is placed under the Chinese society with a 

comparison between the Western and Chinese early childhood curriculum fostering 

self-regulation. Gaps in the extant literature and the current research questions are 

presented at the end of this chapter. 

 The third chapter presents the methodological approach of the current study. As a 

secondary data analysis, this chapter describes the original database and inclusion 
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criteria for the sample. The advantages and drawbacks of secondary data analysis are 

discussed. It also critically reviews existing tools of measuring children’s self-

regulation, leading to the description of the measure adopted by the current study. 

Ethical considerations and an analysis plan are presented at the end of this chapter.  

 The fourth chapter describes the results of this study based on different statistical 

tests. 

 The fifth chapter discusses the interpretations of the results in the context of the wider 

discussion regarding the characteristics of different types of self-regulation and their 

associations with academic performance.  

 Limitations of the current study are outlined in the concluding chapter. Implications 

as and suggestions for future research are demonstrated.



 4 

2. Literature Review 

This chapter reviews the literature regarding self-regulation and outlines the rationale as 

well as research questions. Specifically, it will discuss the definitions and theoretical framework 

of self-regulation and summarise empirical evidence regarding the associations between self-

regulation and academic outcomes. It will then discuss self-regulation in the Chinese cultural 

context. Research gaps in the extant literature and the aims and research questions of this study 

will be presented at the end of this chapter.  

2.1. Definition of Self-Regulation 

The study of children’s self-regulation has a long history and it is a popular research area 

(Burman et al., 2015; Hofmann et al., 2012; Howard et al., 2020). However, researchers have 

attempted to conceptualise and understanding self-regulation from varied perspectives. Burman 

et al.’s (2015) network map analysis of the literature regarding self-regulation reveals more than 

400 different uses of this term which could be integrated into 88 closely related concepts and six 

broad conceptual clusters. When reviewing the definitions of self-regulation, it is generally 

accepted that self-regulation is a complex and multidimensional construct regarding one’s ability 

to regulate his or her behaviours, thoughts and emotions (Baumeister & Heatherton, 1996; Blair, 

2002; Dan, 2016; Hubert et al., 2017; Jahromi & Stifter, 2008; McClelland et al., 2007, 2010; 

Montroy et al., 2016; Schunk & Zimmerman, 1997; von Suchodoletz et al., 2013).  

Although the characteristic of multidimensionality is generally accepted, there is still less 

agreement on the constructs of self-regulation, making it difficult to conceptualise and therefore, 

leading to discrepant results (Burman et al., 2015; Edossa et al., 2017; Hubert et al., 2017). 

Several researchers have defined self-regulation as a kind of goal-directed behaviours (Hofmann 

et al., 2012) or as an attempt to regulate the quality and sequence of behaviours in task settings 
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(Howse et al., 2003) from a behavioural or consequentialist perspective. They argue that the 

ability to control behaviours is of utmost importance, while both cognitive and emotional 

regulation abilities are served for regulating behaviours (Dan, 2016; Hofmann et al., 2012). 

Moreover, it seems that several researchers fail to dissociate the behavioural and cognitive 

processes involved in self-regulated attempts, e.g., Day et al. (2015), McClelland et al. (2007), 

Ponitz et al. (2008, 2009), von Suchodoletz et al. (2013) and Weis et al. (2013). They have 

attempted to define behavioural self-regulation as the execution and manifestation of cognitive 

self-regulation (including working memory, inhibitory control and cognitive flexibility) in overt 

behaviour (McClelland et al., 2007; Morrison et al., 2010; Wanless et al., 2011b). Measures 

tapping into behavioural and cognitive dimensions of self-regulation are also often 

interchangeable (e.g., the Head-Toes-Knees-Shoulders task; for a detailed discussion, see Section 

3.3.1 Background of Self-Regulation Measures). Arguably, such approaches to understanding 

self-regulation are somewhat narrow and overlook the unique cognitive and emotional 

contributions to the self-regulation process. For example, cognitive self-regulation allows 

individuals to eliminate task-irrelevant information in mind, resist distraction and impulses 

during goal attainment, and flexibly switch between different tasks and mental operations 

(Howard et al., 2020; Howard & Melhuish, 2017). These cognitive abilities can be bundled as 

executive functions (EFs). Hofmann et al. (2012) highlight that self-regulation and EFs are 

closely linked by stating that the major aspects of EFs may support the mechanisms through 

which an individual pursues self-regulatory goals. Further, EFs, which are typically considered 

to be a cold cognitive concept, may be influenced by the regulation of hot processes, such as, 

redundant emotional experiences (Morasch & Bell, 2011; Sheese et al., 2008; Willoughby et al., 

2011). Moreover, based on Blair and Ursache’s (2011) bidirectional model of EFs and self-
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regulation, Hubert et al. (2017) and Zelazo and Carlson (2012) propose that self-regulation has 

two interconnected levels: EFs play a top-down role; from a bottom-up perspective, EFs depend 

on the ability to control emotional reactivity. They and other researchers, for example, Kerr and 

Zelazo (2004) and Willoughby et al. (2011), further refer to cognitive regulation as cold self-

regulation and emotional regulation as hot self-regulation for EFs. 

Although it seems that what the present study has argued for is the independence of the 

dimensions of self-regulation, we have only tried to dissociate them on a conceptual level, while 

their functions are reciprocally interrelated to a larger extent (Calkins, 2007; Calkins & Howse, 

2004; Carver & Scheier, 1982; Montroy et al., 2016; Powers, 1973). Brain research has provided 

evidence that dysfunctions of the frontal lobe are associated with inhibitory deficits in action, 

cognition and emotion, indicating that there seems to be a common structure governing these 

processes (Jahromi & Stifter, 2008). Therefore, children who are predisposed to anger (i.e., poor 

emotional self-regulation) would be expected to be prone to adjustment and cognitive problems, 

and therefore classroom behaviours and academic performance, although the degree to which 

this is true depends on the cooperation of multiple self-regulated processes across levels of 

function (Blair, 2002; Kopp, 1989; Montroy et al., 2016). For a detailed discussion of the 

interplay between different dimensions of self-regulation see Section 2.3. Self-Regulation and 

Academic Achievement. 

In addition to the ability to control behaviours, thoughts and emotions, several 

researchers (e.g., Howard et al., 2020; Howard & Melhuish, 2017) attempt to complement this 

definition by adding that “the ability to override impulses and urges even when they run contrary 

to proximal or distal goals”. Such ability is commonly used to define the term self-control 

(Hofmann et al., 2012). Although these two terms are often used interchangeably in literature 
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(Duckworth & Kern, 2011), it is more accurate to consider self-control as a subdimensions of 

self-regulation. Since the conception of self-control overlaps somewhat with the conception of 

cognitive self-regulation that refers to the ability to inhibit distraction and impulses when 

pursuing a goal. However, Robson et al. (2020) suggest that a control-focused conceptualisation 

of self-regulation is the one that most commonly adopted by parents and educators. Accordingly, 

the present study considers self-regulation as the ability to control dominant impulses to regulate 

behaviours, thoughts and emotions. This definition has reflected behavioural, cognitive and 

emotional contributions to the self-regulation process.  

2.2.  Theoretical Framework of Self-Regulation 

2.2.1. The Control Theory and the Feedback Loop Model 

Carver and colleagues’ (1979, 1982) control theory is a prominent approach to 

understanding self-regulating systems from the perspective of self-control (Baumeister & 

Heatherton, 1996; Robson et al., 2020). The basic unit of this theory is the negative feedback 

loop in which individuals compare current with reference states to negate and reduce sensed 

deviations (Carver & Scheier, 1982). The underlying mechanism of this self-regulation model is 

reducing perceived discrepancies between the existing and desired states. According to Carver 

and Scheier (1982), when a discrepancy is perceived, behaviours are initiated to reduce the 

discrepancy. While the behaviour does not address the discrepancy directly, it impacts the 

system’s environment. Such impact creates a change in the present state, which in turn is 

compared again with the desired state. If the discrepancy remains, the loop will continue; while 

if the discrepancy has been successfully solved, the loop will be exited (Robson et al., 2020). 

These processes thus constitute a closed-loop of test-operate-test until the present condition is 

matched with the desired condition. Carver and Scheier (1982) also emphasised that the central 
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function of this feedback-loop model is not to create behaviours but to create and keep the 

perception of the desired state.  

Based on this model, Baumeister and Heatherton (1996) suggested three possible 

underlying mechanisms for a failed self-regulatory attempt. Firstly, without having a clear and 

consistent standard of the desired states, self-regulation will be hindered. In other words, a lack 

of standards or a dilemma of conflicting and inappropriate standards can impede self-regulation. 

The second mechanism regards monitoring. As the central stage of the feedback-loop model is to 

compare the present with desired states, individuals must keep close track of their actions and 

states. Therefore, monitoring is essential for people to self-regulate successfully. When they stop 

monitoring themselves, they are more likely to lose control. Baumeister and Heatherton (1996) 

illustrated that alcohol assumption tends to result in a self-regulatory failure, as it reduces 

attentional abilities and therefore, people will be less able or willing to monitor themselves (Hull, 

1981). The third mechanism is quite simple. Although individuals have clear and appropriate 

standards and are able to monitor their states, they may just be unable to bring about the desired 

change. Baumeister and Heatherton (1996) proposed that the process in which individuals 

actually function or do not function to bring about the desired change depends on whether one 

internal process is overriding another. Considering the process of self-regulation in which a 

response or an impulse is stimulated by latent motivations and activating stimuli, the aim of self-

regulation is to interrupt that impulse and prevent it from running to its typical outcomes. As 

impulses are often automatically generated and beyond one’s volitional control, the focus of self-

regulation is to override the usual consequence of an impulse instead of preventing the impulse 

from occurring. Typical failed self-regulatory attempts can be identified in two distinct forms: 

under-regulation and misregulation. Under-regulation represents that individuals fail to change 
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the response to that which brings the best outcomes and misregulation means individuals have 

made an effort but that does not bring about the best outcomes (Lakes & Hoyt, 2004). 

Consequently, in order to achieve successful self-regulation, Baumeister and Heatherton (1996) 

suggested that individuals must have a clear and appropriate standard, a sufficient capacity to 

overcome impulses, and sustained motivation to reduce the discrepancy between the present and 

desired states.  

2.2.2. The Strength Model of Self-Regulation 

An expansion of the feedback-loop model is the strength model of self-regulation 

(Baumeister et al., 2018; Baumeister & Heatherton, 1996; Baumeister & Vohs, 2016). 

Essentially, the strength model proposes that impulses vary with strength, in which weaker 

impulses are easier to control and stifle, while greater efforts are necessary to stifle stronger 

impulses. Therefore, unsuccessful self-regulation or under-regulation probably results from the 

inadequacy of one’s strength to override impulses. A more promising implication of the strength 

model is that the model considers self-regulation as a limited resource or energy that depletes 

with use and replenishes with rest or glucose intake (Barutchu et al., 2013; Baumeister & 

Heatherton, 1996; Robson et al., 2020). Baumeister et al. (2018) have attempted to distinguish 

the concept of energy and motivation involved in the strength model of self-regulation. Energy 

refers to resources consuming in effortful activities, while motivation is the willingness to 

participate in effortful activities. Although the model recognised both conceptions, the focus is 

on the consumption of limited energy in the self-regulatory process. Individuals may become 

exhausted from many simultaneous demands (e.g., dieting while quitting smoking) and will 

sometimes fail at all of these tasks (Baumeister et al., 2018). Based on the strength model, such 

failure is attributed to the temporarily depleted strength of self-regulation (i.e., energy depletion; 
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Baumeister & Heatherton, 1996). It has also been evidenced that the performance on a self-

regulation task will be repaired if it is preceded by another task demanding self-regulatory 

ability, even these tasks are not associated (Baumeister et al., 2006; Hofmann et al., 2012; 

Muraven et al., 1998; Muraven & Baumeister, 2000; Vohs & Heatherton, 2000). Moreover, the 

capacity for self-regulation is more likely to be momentarily impaired when people are under 

stress (Glass et al., 1969; Muraven & Baumeister, 2000) and late in the evening (Baumeister & 

Heatherton, 1996). Energy depletion might be beneficial for explaining these facts, in which 

energy operates as brain fuel and therefore, after consuming some, there will be insufficient 

energy left to do any more causing the ego depletion effect (Baumeister et al., 2018; Muraven & 

Baumeister, 2000). However, this explanation has been widely criticised by studies. According 

to the idea of conservation, Muraven et al. (2006) suggest that the body tends to preserve the 

remaining energy after some has been consumed, and individuals can still perform well when 

they get sufficiently motivated. Also, Inzlicht and Schmeichel (2012) argue that ego depletion 

can be explained by the changes in motivational priorities when performing several consecutive 

self-control tasks. However, these arguments have been less evidenced (Baumeister & Vohs, 

2016). Despite these plausible challenges, the feedback-loop model and strength model have 

provided robust evidence that self-regulation operates across a broad range of domains and 

researchers should focus on the behavioural, cognitive and emotional dimensions of self-

regulation (Howard et al., 2020).  

2.3. Self-Regulation and Academic Achievement 

A large body of empirical research has demonstrated that self-regulation is associated 

with both concurrent and long-term academic outcomes under different educational systems, 

such as behavioural regulation and control in Hammer et al. (2017, 2018), McClelland et al. 
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(2007), Ponitz et al. (2009) and von Suchodoletz et al. (2013), and cognitive regulation in Allan 

et al. (2014), Blair and Razza (2007), Howse et al. (2013), Raver et al. (2011) and Sawyer et al. 

(2014). One possible explanation of the consistent relationship between behavioural and 

cognitive dimensions of self-regulation and academic achievement may be attributed to the 

characteristics of measures. For example, one can assume that if a child performs well on a task-

based self-regulation measure (e.g., the Head-Toes-Knees-Shoulders task), the child may own 

strong executive functioning skills which are closely associated with academic performance 

(Morrison et al., 2010). Further, teachers’ or parents’ report-based self-regulation measures are 

largely influenced by the child’s behaviours and performance at home and in classrooms, which 

are likely to affect the child’s learning process and academic outcomes. Arguably, it remains 

possible that parents and teachers may rate children’s self-regulatory ability in a similar direction 

as their current academic outcomes due to the stereotype.  

Emotional self-regulation’s association with academic achievement is quite complex. It is 

generally expected and documented that higher emotional-regulated ability is associated with 

better academic outcomes (Graziano et al., 2007; Howse et al., 2003; Raver et al., 2011; Sawyer 

et al., 2014). However, Belsky et al. (2001) argued that toddlers with intense negative 

emotionality achieved greater school readiness (including letter knowledge, shape and colour 

identification, and counting), but only when they owned adequate attention skills. Morrison et al. 

(2010) suggest that higher levels of behavioural and cognitive regulation, especially attentional 

flexibility, may mediate the influences of poor and unstable emotionality. Since strong 

attentional skills might be beneficial for children to choose where to direct their attention and 

overt behaviours (Morrison et al., 2010). Moreover, Trentacosta and Izard (2007) found that 

children’s emotional regulation in kindergarten predicted their attention skills in first grade 
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which predicted their first-grade achievement. Similarly, Howse et al. (2003) showed that 

preschool behavioural self-regulation mediated the contribution of emotional self-regulation to 

maths and literacy outcomes in kindergarten. Therefore, children with extreme emotional lability 

might not be disadvantaged if they are able to deal with their extreme reactions in an adaptative 

way. Although it has been hypothesised that children may exhibit unregulated problematic 

behaviours, even if they are not particularly prone to negative emotions (Elsenberg et al., 2007), 

research has not provided robust evidence. Therefore, behavioural and cognitive self-regulation 

might be the more important determinants of academic success than emotional self-regulation.  

Several meta-analyses have also provided robust evidence regarding the relationship 

between self-regulation and academic outcomes. For example, Horn & Packard’s (1985) meta-

analysis of 58 studies suggests that the ability to focus and keep their attention predicts later 

reading achievement. Allan et al.’s (2014) meta-analysis of 75 studies shows that inhibitory 

control is a main component of cognitive self-regulation, is positively associated with academic 

outcomes. However, their cognitively-focused meta-analysis failed to exclude poor-quality 

studies and did not explore the potential for small study effects (Debray et al., 2018). Smithers et 

al.’s (2018) meta-analysis has addressed these limitations by including higher-quality cross-

sectional as well as longitudinal studies and employing a comprehensive battery of self-

regulation skills (including temperament, effortful control, persistence, working memory, 

inhibitory control, cognitive flexibility, emotional reactivity and emotional regulation). In 

addition, their meta-analysis of 554 studies shows that self-regulation is associated with a broad 

range of academic, cognitive and psychosocial outcomes. Similarly, Robson et al.’s (2020) meta-

analysis also reveals that self-regulation is positively associated with concurrent and subsequent 

academic achievement as well as social competence, and is negatively related to internalising 
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problems. In terms of the associations between self-regulation and academic achievement, 

Robson et al.’s (2020) meta-analysis suggests self-regulation is more strongly associated with 

mathematics than literacy outcomes. This pattern is in accordance with Allan et al.’s (2014) 

meta-analysis finding that inhibitory control seems to be more important for maths than literacy 

outcomes, however, Smithers et al. (2018) failed to identify such a pattern. A possible 

explanation of the preference for maths rather than literacy might be that solving mathematical 

problems requires intensive cognitive control resources (Zhou et al., 2012), and the prefrontal 

brain regions, which are considered critical areas for self-regulation, have been implicated (Blair 

& Raver, 2015; Bull et al., 2008). Literacy, on the other hand, is generally considered to be a 

secondary ability (Lan et al., 2011), might receive greater instructional efforts both at home and 

in school, limiting the influence of self-regulation in literacy outcomes (Siraj et al., 2016). 

In summary, there has been strong evidence that self-regulation is closely associated with 

both concurrent and long-term academic outcomes. However, empirical evidence does not 

suggest that academic achievement completely depends on self-regulation skills, which typically 

depends on a broad range of factors, such as socio-economic background, gender, parenting 

style, home learning environment, school environment and social-emotional skills, etc. 

Therefore, it remains possible that a child with lower self-regulation skills has achieved better 

academic outcomes. Nevertheless, we can infer from these findings that self-regulation might be 

a strong predictor of academic achievement. Accordingly, improving children’s self-regulation 

skills is likely to improve their capacity to control behaviours, attention, thoughts and emotions. 

Such improvements will benefit their daily learning and study, including attentional regulation in 

class (Posner & Rothbart, 2007), higher-quality interaction with peers and teachers (Eisenberg et 
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al., 2010; Fabes et al., 2003), and long-term planning as well as goal-setting (Zhou et al., 2012) 

and therefore, academic outcomes.   

2.4. Researching Chinese Children’s Self-Regulation 

Early childhood education curriculum in China is a confluence of diverse and varied 

early childhood educational ideals and practices as a result of the political and policy changes in 

the 20th century (Bullough & Palaiologou, 2019). It is hard to name any specific Chinese early 

childhood education curriculum since most institutions attempt to integrate Western educational 

philosophy into the traditional Chinese values and national curriculum for classroom practices 

(Qi & Melhuish, 2017). For example, several kindergartens attempt to hold a play-based and 

child-centred approach as part of their curriculum, which is a key element of Western curriculum 

such as the Tools of the Mind and the Montessori curriculum. During such activities, however, 

children are expected to behave in a socially acceptable manner in accordance with the Chinese 

cultural norms. Therefore, although the early childhood education curriculum in China has been 

historically influenced by Western theories, the traditional Chinese philosophy and values are 

often reflected in daily practices in classrooms.  

The development and implications of self-regulation may be affected by cultural context. 

Vygotsky (1962) has suggested that culture exerts an influence on higher-order thinking and self-

regulated behaviours since each culture has distinct ways of solving problems and specific views 

on appropriate self-regulated behaviours (Bronson, 2000). Several researchers have highlighted 

that the value and standard of self-regulation may vary with the cultural context in which the 

individual is embedded (Chen, 2012; Jaramillo et al., 2017; Trommsdroff, 2009; Zimmerman et 

al., 1995).  
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Chinese culture historically emphasises rigorous adherence to group norms and 

dedication to familial and social responsibilities (Chen & French, 2008). It is heavily influenced 

by the Chinese philosopher Confucius’ theories that promote interdependence, collectivistic 

pursuits and filial piety (Chen et al., 2011). As a result, the class size is relatively large (Qi & 

Melhuish, 2017; Wanless et al., 2011a) and there are more group activities than individual 

activities (Pang & Richey, 2007). In class, children are required to follow the behaviours of the 

group, even if these behaviours are in contradiction to the more dominant responses (Wanless et 

al., 2011a). Given these characteristics, self-regulation may have different implied standards in 

Chinese culture. In terms of emotions, for example, although being emotional is a universal 

ability, culture defines how individuals evaluate situations, whether they communicate particular 

emotions and when certain emotions are evoked (Davis, et al., 2012; Mesquita & Frijda, 1992). 

In individualistic societies that emphasise individuality and autonomy, people are encouraged to 

express their emotions. In contrast, people in collectivistic societies such as China are socialised 

to control emotional expressions to maintain group harmony (Cole et al., 2006; Zhou et al., 

2009). For example, experiences and expressions of high-arousal positive emotions are relatively 

less preferred than low-arousal positive emotions (Davis et al., 2012; Tsai et al., 2007). Since the 

open expression of positive emotions such as excitement may promote pride which is a less 

acceptable emotion among Chinese culture (Zhou et al., 2009).  

Self-regulation is also associated with a broad range of both academic and non-academic 

outcomes among Eastern children (Eisenberg et al., 2007; Liu et al., 2018; Zhou et al., 2009, 

2012). However, the developmental patterns of self-regulation skills are different. For example, 

Korean (Oh & Lewis, 2008) and Chinese children (Sabbagh et al., 2006) showed better 
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performance on inhibitory control tasks than their British and US counterparts with the same age. 

This pattern has also been found to be present in early adolescence (Ellefson et al., 2017).  

Although Western early childhood education curriculum has also been designed to foster 

the development of self-regulation, Chinese children’s advantages can be attributed to the 

strategy and underlying rationale between Asian and Western curriculum. Pandey et al.’s (2018) 

meta-analysis of Western curriculum-based programs indicates that self-regulation was 

consistently improved in 16 of the 21 programs. Typical examples include the Tools of the Mind 

(Tools; Bodrova & Leong, 1996) and the Montessori curriculum (Montessori & Claremont, 

1967). Guiding by Vygotsky’s (1962) thoughts, the Tools is a comprehensive curriculum that 

assumes children should be fostered in an interactive and constructivist environment (Baron et 

al., 2017; Bodrova & Leong, 1996). According to Barnett et al. (2008), basic principles of the 

Tools include: children construct their own knowledge; children’s development should not be 

separated from the social context; and language plays an important role in mental development. 

The Tools integrates self-regulatory challenges with regular classroom activities (Baron et al., 

2017; Diamond et al., 2007), in which play is the prominent element of these activities. 

Therefore, the central focus of the Tools is social pretend play or make-believe play, in which 

children are expected to remember their own and other’s roles, inhibit acting out of the 

characters and flexibly adjust as their classmates improvise (Baron et al., 2017). These processes 

train children’s working memory, inhibition control and cognitive flexibility abilities, which are 

the three major aspects of EFs (Diamond et al., 2007; Diamond & Lee, 2011). Although the 

Tools is child-centred, it also emphasises teachers’ daily practices to guide and support 

children’s learning (Barnett et al., 2008). In accordance with Vygotsky’s (1962) idea of the act of 

scaffolding, the Tools helps teachers scaffold children’s higher levels of thinking in planning, 
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social learning and play. Bodrova and Leong (2007) proposed that the three processes underlying 

the Tools activities are: teachers regulate students, students regulate students and students self-

regulate. Thus, a child’s self-regulation tends to begin with someone outside of the child who 

first regulates the child’s behaviour.  To do this, teachers may help children write play plans, 

teach children to plan their dramatic play and help them think about the next steps during their 

play (Barnett et al., 2008).  

Similar to the Tools, the Montessori curriculum (Montessori & Claremont, 1967) is also a 

comprehensive program that integrates self-regulatory challenges into the daily routine 

(Diamond & Lee, 2011; Lillard & Else-Quest, 2006). Although EFs are not explicitly reflected 

by the curriculum, what Montessorians mean by normalisation includes having good EFs. 

Normalisation describes the process in the Montessori classrooms where young children learn to 

focus and concentrate for sustained periods (Ervin et al., 2010). In order to achieve 

normalisation, Montessori practices emphasise several principles: 1) children can freely choose 

their activities to pursue, move freely around the classroom to work and perceive control over 

their learning results; 2) children are provided with an appropriate and optimal level of challenge 

to capture their attention, leading to sustained and deep concentration; 3) teachers do not prepare 

extrinsic rewards which arguably disrupt children’s engagement with their work by shifting 

focus from the activity to the reward; 4) and children deliberately practice cognitively 

challenging activities to increase self-regulation capacity (Ervin et al., 2010).  

In contrast, Chinese children’s self-regulation is likely to be fostered more directly than 

Western children. As previously discussed, although Chinese kindergartens tend to adopt the 

elements of Western early childhood education curriculum, the traditional Chinese norms and 

values still highly influence the implementation. For example, Chinese children often receive 
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intensive authoritative instructions in normal classroom practices, such as inhibiting behaviours 

and controlling attention (Kwon, 2004; Lan et al., 2011). Lan et al. (2009) has documented that 

teacher in China tend to give substantially more proactive instructions (e.g., “do something 

properly”, “avoid doing something” and “sit quietly”), compared with American teachers who 

value free choice and self-expression, and are more likely to give reactive instructions when 

students misbehave (Chen et al., 2011; Lan et al., 2011).  

Although the original intention of such instructions might be teaching children to obey 

the classroom rules defined by the culture and society, these instructions are also considered to 

be an unintentional training of inhibition and attention skills, thus leading to higher performance 

on these tasks. Extending on Sabbagh et al.’s (2006) study, which compares the performance on 

inhibitory control tasks, Lan et al. (2011) adopted a comprehensive battery of EF tasks, including 

attentional and inhibitory control and working memory. Consistent with the previous finding that 

Chinese preschoolers performed better on inhibitory control tasks than American preschoolers, 

however, there was no advantage on working memory tasks (Lan et al., 2011). Such finding is 

not surprised, given that although self-control is highly valued in Chinese culture and 

classrooms, working memory has not been emphasised. It also remains possible that working 

memory is culture-free and relatively less affected by cross-cultural differences (Lan et al., 

2011). 

To sum, the development and implications of self-regulation have been widely explored 

but are mostly limited to Western samples (Jaramillo et al., 2017). Given the significance of self-

regulation for children’s academic, social and developmental outcomes, it is necessary to 

conceptualise self-regulation under each cultural context with enough attention to cultural 

variations, and therefore, to effectively support children’s development of self-regulation. 
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2.5. Gaps in the Extant Literature and the Current Study 

The above sections have demonstrated that there are diverse approaches to 

conceptualising and understanding self-regulation. These approaches have provided robust 

frameworks for self-regulation studies by acknowledging the multidimensionality of self-

regulation. However, the present literature review has revealed a lack of consensus on the 

constructs of self-regulation. For example, several researchers hold a behavioural or 

consequentialist perspective that emphasises behavioural outcomes of self-regulated attempts, 

and they appear to integrate the behavioural and cognitive processes underlying self-regulation. 

Given the adopted definition of self-regulation that the ability to control dominant impulses to 

regulate behaviours, thoughts and emotions, the present study assumes that self-regulation 

includes three distinct but interdependent constructs: behavioural, cognitive and emotional self-

regulation. Therefore, a comprehensive profile of self-regulation should include characteristics of 

these aspects of self-regulation.  

To our knowledge, however, there has been limited research exploring the three aspects 

of self-regulation in a single research. Although Howard et al. (2020) have assessed children’s 

behavioural, cognitive and emotional self-regulation using the same measure that the current 

study has adopted (i.e., the Child Self-Regulation and Behaviour Questionnaire), the scores for 

each subscale have been averaged to achieve a single self-regulation index in order to reduce the 

number of analyses performed. Further, although research has documented gender differences in 

self-regulation with girls typically outperforming boys among Western samples (Duckworth & 

Seligman, 2006; Gestsdottir et al., 2014; Hubert et al., 2015; Matthews et al., 2009; Ponitz et al., 

2009), there have been fewer studies investigating such differences among Chinese children. 

Moreover, it has been expected and evidenced that children’s self-regulation skills increase as 
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they grow up (Demetriou, 2000), but again, fewer studies have attempted to explore whether this 

association emerges in all aspects of self-regulation and failed to provide a developmental 

picture of children’s self-regulation. Therefore, the current study may be the first to explore the 

characteristics of behavioural, cognitive and emotional aspects of self-regulation. These findings 

may point to the importance of investigating gender differences in and developmental patterns of 

these aspects of self-regulation. 

In addition, although research has provided evidence regarding the association between 

self-regulation and academic achievement among Chinese samples, fewer studies have 

emphasised a younger sample, such as preschoolers and kindergarteners. Also, research has 

revealed girls’ advantages of both self-regulation and academic outcomes, however, the 

moderating effects of age and gender have often been overlooked when investigating the 

associations between self-regulation and academic outcomes. Thus, the present study aims to 

address these gaps by investigating the links among these aspects of self-regulation and maths as 

well as literacy and examining the moderating effects of age and gender.  

To summarise, the current study aims to provide a comprehensive profile of a sample of 

Chinese children’s behavioural, cognitive and emotional self-regulation regarding their gender 

differences, developmental patterns and relationships with academic outcomes. The first aim of 

the study is to explore the characteristics of Chinese children’s behavioural, cognitive and 

emotional self-regulation in terms of gender and age. The second aim of the study is to examine 

the extent to which these dimensions of self-regulation collectively and uniquely account for 

Chinese preschoolers’ maths and literacy outcomes and whether gender and age can moderate 

these associations. 
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2.5.1. Research Questions and Hypotheses 

Research questions (RQs) are as follows: 

1) What are the profiles of Chinese preschool children’s behavioural, cognitive and 

emotional self-regulation? Are there any gender or age differences in these 

aspects of self-regulation?  

2) Can behavioural, cognitive and emotional aspects of self-regulation predict 

children’s academic outcomes? If they do, does age or gender moderate these 

associations? 

In terms of RQ1, it remains unclear whether gender differences in self-regulation could 

be identified among Chinese children because of the limited evidence. However, in the light of 

the finding that girls tend to show better self-regulation skills than boys among Western samples, 

it can be expected Chinese girls will outperform boys on all aspects of self-regulation. Further, 

given the robust evidence regarding the positive association between age and self-regulation 

skills, the study hypothesises that older children tend to show better self-regulation skills than 

younger children among the current sample. In terms of RQ2, as previous studies have 

consistently reported the relationship between self-regulation and academic outcomes, the 

present study hypothesises that self-regulation significantly contributes to Chinese preschoolers’ 

maths as well as literacy performance and that different aspects of self-regulation play an 

independent role in these academic measures, even after statistically controlling for age and 

gender. Finally, the study hypothesises that gender plays a moderating role in the associations 

among these aspects of self-regulation and academic outcomes, given that gender has 

consistently been shown to moderate the associations between academic achievement and a wide 
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range of explanatory factors. However, in terms of age, it is difficult to make specific predictions 

because of the dearth of studies on the moderating effects of age. 
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3. Methodology 

This chapter describes the methodological approach of the current study. As a secondary 

data analysis, the description of the original database and inclusion criteria for the sample will be 

provided. The advantages and drawbacks of secondary data analysis will also be discussed. It 

will also review existing self-regulation measures and indicate their strength as well as weakness, 

leading to the description of the self-regulation measured adopted by the current study. The 

reliability index of measures will also be reported. Ethical considerations and an analysis plan 

will be presented at the end of this chapter.  

3.1. Database 

The data used in the current study is a part of a larger database that was collected by a 

DPhil student from the Department of Education, University of Oxford (Huang, 2022 

forthcoming). The DPhil student has collected pre- and post-intervention data, while the current 

study only has access to the baseline data and the present research purpose is entirely different 

from that of the DPhil study which explores the effects of a professional development 

intervention. Therefore, the current study will not overlap with the DPhil’s analysis or further 

work. 

3.2. Participants 

The data utilised in the present study was collected in Shenzhen China. There are ten 

districts and 1268 kindergartens and preschools in Shenzhen, while four districts that can 

represent different socio-economic background have been selected based on the Gross Domestic 

Product in 2020. Specifically, Nanshan (4287.86 billion) and Longgang districts (3714.57 

billion) were identified as high-developed areas, Longhua district (2130.16 billion) represented a 

middle-developed area, and Pingshan district (701.66 billion) represented a less-developed area. 
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After selecting these four districts, a total of 700 kindergartens were identified (Huang, 2022 

forthcoming).  

The DPhil student has set several criteria regarding the inclusion of kindergartens: 1) at 

least eight teachers from a kindergarten agree to complete the whole project period; 2) the 

kindergarten should not be currently involved in any reform or research project. Kindergarten 

administrators showed their interest in the DPhil’s study by completing an online questionnaire 

and provided some basic information about their institutions including the number of teachers, 

location, classification and funding, etc. To ensure the diversity and representativeness of the 

sample, a total of 24 kindergartens from the four abovementioned districts have been randomly 

selected with an equal number in different school types, socio-economic status, and school 

classifications (Huang, 2022 forthcoming).  

After selecting eligible kindergartens, there were 96 classrooms including 48 K1 

classrooms which primarily consisted of children aged between 3 and 4, and 48 K2 classrooms 

which consisted of children aged between 4 and 5. Teachers in each classroom provided a name 

list of children and researchers have randomly selected three boys and three girls from each 

classroom based on the alphabetical order of their first name (i.e., the third, sixth and tenth 

children in the boy’s and girl’s name lists were selected). In total, 576 Chinese preschoolers (286 

girls, 290 boys; 288 K1 children, 288 K2 children; M = 49.39 months, SD = 6.70 months, range 

= 35-69 months) were recruited from 24 kindergartens in Shenzhen China (Huang, 2022 

forthcoming).  
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3.3. Measures 

3.3.1. Background of Self-Regulation Measures 

Quantifying self-regulation is of great significance for researchers and educators who are 

interested in investigating the effects of self-regulation on varied outcomes or evaluating the 

effectiveness of an intervention. However, similar to the diverse approaches to defining and 

fostering self-regulation, its assessments are also varied and there is less agreement on the 

optimal measures and their configurations (Blair et al., 2005; Howard & Melhuish, 2007; Lakes, 

2013). Self-regulation measures can typically be categorised into task-based and report-based 

(Duckworth & Kern, 2011; Robson et al., 2020).  

Task-based measures 

Researchers have attempted to measure self-regulation skills by evaluating performance 

on tasks designed to measure specific constructs included under the umbrella of self-regulation 

(Lakes, 2013). Given the close relationship between EFs and self-regulation, it is not surprising 

that measures of them are used interchangeably, indicating the performance on EF tasks can 

represent levels of self-regulation ability (Howard & Melhuish, 2007). Since executive 

functioning typically involves working memory, inhibitory control and shifting, the tasks are 

designed to assess these abilities. However, since any single EF task tends to require a bundle of 

these cognitive processes, it is not feasible to organise EF tasks according to proposed 

taxonomies of EF (Duckworth & Kern, 2011; Hubert et al., 2017). Quintessential tasks used in 

self-regulation literature include continuous performance task (i.e., Go/No-go; Rosvold et al., 

1956), Stroop task (Stroop, 1935), Backward digit span (Hubert et al., 2017), Wisconsin card 

sorting task (Heaton & Pendelton, 1981), Dimensional change card sort task (Muller et al., 

2006), Stop-signal task (Logan, 1994), Tower of London or Tower of Hanoi (Bull et al., 2004), 
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Flanker task (Eriksen & Eriksen, 1974) and Self-Regulation Test for Children (Howse et al., 

2003; Kuhl & Kraska, 1993). Given the intensive cognitive effort required for these tasks, it can 

be further assumed that children’s performance on them reflect their ability of the cognitive 

domain of self-regulation. Indeed, most studies that employed those measures targeting 

executive functioning, have either explicitly or implicitly stated that they were attempting to 

capture children’s cognitive self-regulation. For example, Jahromi and Stifter (2008) investigated 

individual differences in children’s cognitive self-regulation that was assessed by Go/No-go task, 

day/night task, tapping task and three-pegs task. Similarly, Hubert et al. (2017) employed the 

Backward digit span task to assess children’s verbal working memory as a key component of 

EFs.  

These above-mentioned tasks are effective in capturing children’s self-regulation, 

particularly cognitive regulation, but are limited to an experimental setting rather than 

nonlaboratory contexts which may provide unique self-regulatory challenges (Calkin, 2007; 

Fahie & Symons, 2003; Howse et al., 2003). Therefore, it is necessary to bridge the gap among 

the performance from the laboratory, classroom and the real world (McClelland et al., 2010; 

Rimm-Kaufman, et al., 2000). The Head-to-Toes task (HTT; Ponitz et al., 2008) and its complex 

version, Head-Toes-Knees-Shoulders task (HTKS; Ponitz et al., 2009) are more structured self-

regulation measures that can be used in normal classroom settings and do not require the use of 

electronic equipment (Morrison et al, 2010). However, there is ambiguity regarding which 

aspects of self-regulation the HTKS assesses (Smithers et al., 2018). During the HTKS task, the 

child needs to remember the conflicting rules, inhibit the natural response and do the opposite of 

what they are instructed to do (Ponitz et al., 2009). For example, touching the head when hearing 

touching your toes, and touching the knees when hearing touching your shoulders. Therefore, it 
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is sensible to infer that several capacities are required for this task, including working memory, 

inhibitory and attentional control (Diamond, 2002; Hubert et al., 2017; von Suchodoletz et al., 

2013), which can be bundled as EFs and therefore cognitive self-regulation. Although the 

authors of the HTT and the HTKS (Ponitz et al., 2008, 2009; McClelland et al., 2007) and 

several researchers (e.g., Day et al., 2015; Montroy et al., 2016) agree that the prominent 

cognitive abilities captured by these tasks are working memory, inhibitory and attentional 

control, they generally consider the task as a behavioural assessment of cognitive abilities and 

therefore, use the term behavioural instead of cognitive self-regulation to describe the 

performance on the HTKS task. A possible explanation is that since performance on the HTKS 

task depends on children’s responses and behaviours instead of the underlying process (i.e., two 

points for a correct response, one point for an initially wrong but later correct response and zero 

points for an incorrect response), researchers may want to examine how children’s EF skills 

translate into behaviours in particular research settings (Day et al., 2015). Arguably, such use 

may still lead to confusion. Since the HTKS requires children to be self-regulated both on the 

body- and mind-level and therefore, it might be more accurate to propose that both behavioural 

and cognitive self-regulation have been assessed by the HTKS.  

Compared with the various task-based measures targeting behavioural and cognitive self-

regulation, fewer studies have assessed the emotional dimension of self-regulation using task-

based measures. For example, Dennis (2006) assessed children’s ability of persistence, 

frustration and compliance as key constructs of emotional self-regulation, in which children’s 

level of persistence and frustration were represented during two emotionally challenging tasks: 

the Impossibly Perfect Circle task and the Transparent Box Task. The level of persistence was 

rated based on the number of seconds spent participating in the task and the number of seconds 
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before interrupting the task. However, it is worth noting that Dennis (2006) also employed 

teacher ratings of persistence and frustration during tasks. A possible explanation of the 

relatively fewer task-based measures developing for assessing emotionality is that task-based 

measures are often result-oriented, in which researchers tend to focus on the outcome rather than 

the process of achieving or underachieving the outcome, while emotional self-regulation is more 

likely to be reflected during the task process. Given the extensive behaviourally and cognitively 

task-based measures, further research may pay more attention to the task process and add 

emotional components into the scoring criteria. Taken together, these task-based measures have 

demonstrated the value of assessing self-regulation in a situational context in which researchers 

present children with a challenge for which a successful response requires self-regulation in 

different domains (Lakes, 2013) 

Report-based measures 

Compared with task-based measures, self-regulation is more often measured by report-

based measures in research (Duckworth & Kern, 2011). It is generally agreed that there are two 

different forms of report-based measures: observational rating and self-, parent- or teacher- 

rating. Observational rating examines the extent to which an individual has difficulty waiting 

between impulse-inducing tasks (Robson et al., 2020). Several widely used observational 

measures include the Preschool Self-Regulation Assessment (Denham et al., 2012; Raver et al., 

2011; Smith-Donald et al., 2007; Willoughby et al., 2011), Response to Challenge Scale (Lakes, 

2013; Lakes & Hoyt, 2004) and the Preschool Situational Self-Regulation Toolkit assessment 

(Howard et al., 2020). 

Another type of report-based measure can generally be defined as self-regulation 

questionnaires. Individuals can rate themselves on a wide range of items regarding self-



 29 

regulation, including goal-setting, self-inhibition and persistence, etc (Lakes, 2013). Common 

self-report measures include the Self-Control Scale (Cho, 2017; Chui & Chan, 2013), the Self-

Control Rating Schedule (Finigan-Carr et al., 2015) and the Early Adolescence Temperament 

Questionnaire-Revised (Capaldi & Rothbart, 1992; Lotze et al., 2010; Muris et al., 2007; Zhou et 

al., 2009).  

Given that young children might be unable to rate themselves, however, it is more 

common to ask parents or informants (i.e., teachers) to rate children’s self-regulation skills. 

Several studies that have selected relevant items from broader scales then performed factor 

analysis to categorise and label them. For instance, Sawyer et al. (2014) chose several parent-

rated items that assess children’s self-regulatory behaviours from the Longitudinal Study of 

Australian Children questionnaire. Further factor analyses suggest that these items belong to two 

factors, labelled task attentiveness and emotional regulation; Similarly, in order to assess 

behavioural self-regulation, von Suchodoletz et al. (2013) adopted the ten items from the Child 

Behaviour Rating Scale (Bronson et al., 1990) which have been identified as assessing children’s 

self-regulatory behaviours by Matthews et al.’s (2009) factor analysis.  

Most studies have attempted to select stand-alone measures or relevant subscales from 

omnibus personality, temperament, behaviour or psychopathology inventories to represent self-

regulatory ability (Duckworth & Kern, 2011). For example, the Self-Control Scale in Tangney et 

al.’s (2004) study, the Attention Problems and Aggressive Behaviour subscales of the Child 

Behavioural Checklist (Achenbach, 1991) and the Lability subscale of the Emotion Regulation 

Checklist (Shields & Cicchetti, 1997) were adopted by Pears et al. (2014), Ren and Fan (2018) 

employed the Self-Control and Behavioural Concerns subscales of the Devereux Early 

Childhood Assessment Rating-Preschoolers (LeBuffe & Naglieri, 1999), Eisenberg et al. (2007) 
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measured children’s dispositional regulation and reactive under-control using the Attention 

Focusing and Impulsivity subscales of the Children’s Behaviour Questionnaire (Rothbart et al., 

1994), and the Behavioural, Cognitive and Emotional Self-Regulation subscales of the Child 

Self-Regulation and Behaviour Questionnaire (Howard & Melhuish, 2017) were adopted in 

Howard et al.’s (2020) study.  

To summarise, although there seem to be diverse approaches to measuring children’s 

self-regulation, it is still difficult to advocate for any particular measures (Robson et al., 2020). 

Since the extent to which approaches reflect children’s real-world self-regulatory capacities is 

less clear and each approach only provides an approximation of a child’s ability (Robston et al., 

2020). Task-based measures may own better objectivity but often overlook emotional investment 

that is typical of children’s everyday self-regulation. It remains difficult to determine to what 

extent these tasks can capture children’s capacity for emotional self-regulation. Also, such 

measures are often limited to experimental and laboratory settings in which the task performance 

might not represent self-regulation ability in the real world. It has been evidenced that the 

correlation between task-based measures and teacher ratings of self-regulation is only modest 

(Blair, 2003). In contrast to task-based measures, report-based measures seem to address these 

limitations and have the additional advantage of convergent validity (Duckworth & Kern, 2011). 

However, both self/parent/teacher report and observational measures are more susceptible to 

report- and observational biases (Robson et al., 2020). For example, both the children themselves 

and their parents, teachers or observers may attempt to rate in a socially desirable manner. 

Moreover, Howard et al. (2018) suggested that observational measures and parent/teacher report 

fail to capture developmental change in self-regulation since adults tend to reference children to 

their age-equivalent peers.  
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Taken together, it has been documented that there is only moderate convergence and 

substantial heterogeneity between self-regulation measures, and the correlations between 

measures are weak (Duckworth & Kern, 2011; Malanchini et al., 2018; Robson et al., 2020). 

Robson et al.’s (2020) meta-analysis reveals that task-based and teacher-report measures produce 

similar effect sizes for academic outcomes, and those differ from parent-report measures to some 

extent. Partially supported by Allan et al.’s (2014) findings that task-based measures produce 

larger effect sizes than parent-report measures, nevertheless, Allan and colleagues failed to 

identify the difference between the effect sizes of task-based measures and those of teacher-

report measures. Despite the discrepancy, such results may indicate that parent-report measures 

are relatively less reliable for assessing children’s self-regulation, at least in relation to academic 

achievement. The reason might be that teachers tend to have a broader reference point than 

parents when situating a child within a normal developmental continuum, and teachers are likely 

to be more experienced than parents with regard to the required attributes for success in school 

(Robson et al., 2020). 

Considering the assumed constructs of self-regulation including behavioural, cognitive 

and emotional self-regulation, although studies often employ multiple approaches to measuring 

self-regulation (Robson et al., 2020), there is a limited number of stand-alone measures being 

able to capture all these aspects, with the exception of the Child Self-Regulation and Behaviour 

Questionnaire (CSBQ; Howard & Melhuish, 201). Therefore, consistent with the adopted 

definition and components of self-regulation, the present study will employ the three self-

regulation subscales of the CSBQ, including behavioural, cognitive and emotional self-

regulation.  
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3.3.2. The Child Self-Regulation and Behaviour Questionnaire (CSBQ) 

CSBQ Description 

The current study adopted the Child Self-Regulation Behaviour Questionnaire (CSBQ; 

Howard & Melhuish, 2017) to capture children’s self-regulation. The CSBQ is developed by 

researchers from the University of Wollongong in Australia and the Department of Education, 

University of Oxford, as a part of the Early Year Toolbox that assesses children’s visual-spatial 

and phonological working memory, shifting, inhibition, vocabulary, self-regulation and social 

behaviour. The CSBQ consisted of 49 candidate items initially and after conducting few trials 

and factor analysis, the current version of the CSBQ includes 34 educator-report items and seven 

subscales, including Behavioural Self-Regulation, Cognitive Self-Regulation, Emotional Self-

Regulation, Internalising Problems, Externalising Problems, Prosocial and Sociability. Each item 

asks the respondent to evaluate the general frequency of target behaviours on a 5-point Likert 

scale from 1 (not true) to 5 (certainly true). Although the DPhil student has implemented the full 

version of the CSBQ, only the data from three self-regulation subscales will be further analysed, 

which is necessary for addressing the research purpose. Each child’s self-regulation was rated by 

his or her class teacher.  

Validity and Reliability 

In a pilot testing of the CSBQ (N = 114; discussed in Howard & Melhuish (2017)), 

exploratory factor analysis has shown that all items perfectly loaded on expected factors, and 

Cronbach’s alpha is larger than .80 in each subscale, indicating good reliability. The reliability of 

self-regulation subscales of the CSBQ has been supported by Howard and colleagues (2017, 

2020), ranging from .83 to .89 and from .79 to 89. Howard and Melhuish (2017) also 

demonstrated that the CSBQ showed good convergent validity with other adult-report measures, 
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such as the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997). To our knowledge, 

there have been no, if any, studies implementing the CSBQ among Chinese samples. The current 

Chinese version of the CSBQ was translated by the DPhil student and colleagues, and reviewed 

by experts before implementation. The reliability of behavioural, cognitive and emotional self-

regulation subscales of the CSBQ will be presented in the following sections.  

Self-Regulation 

Behavioural self-regulation was assessed via six items, such as “Regularly unable to 

sustain attention”, “Waits their turn in activities” and “Good at following instructions”. Two 

items were reversely coded and the behavioural self-regulation index was the average of these 

six items. The model of behavioural self-regulation showed good reliability (Cronbach’s alpha = 

.837).  

Cognitive self-regulation was captured by five items, for example, “Persists with difficult 

tasks”, “Chooses activities on their own” and “Does not need much help with tasks”. There were 

no reversed-coded items within this subscale, and similarly, a single cognitive self-regulation 

index was generated by averaging the five items. The model of cognitive self-regulation showed 

good reliability (Cronbach’s alpha = .864). 

Emotional self-regulation was measured by six items, such as “Is calm and easy-going”, 

“Gets over being upset quickly” and “Easily upset over small events”. There are four reversed-

coded items in this subscale, and a single emotional self-regulation index has been generated by 

averaging the six items. The model of behavioural self-regulation showed acceptable reliability 

(Cronbach’s alpha = .723).  

3.3.3. The International Development Early Learning Assessment (IDELA) 

IDELA Description 
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The current study utilised the International Development Early Learning Assessment 

(IDELA; Save the Children, 2011) to assess children’s numeracy and literacy outcomes. The 

IDELA is a tool for measuring early child development and school readiness. It includes 22 

subtasks spanning four developmental domains: motor skills, emergent literacy, emergent 

numeracy and social-emotional development (and an optional domain related to executive 

function). During the development phase, 65 items were initially adapted from existing 

assessments such as the Bayley Scales of Infant and Toddler Development, the Early 

Development Instrument and the Denver Developmental Screening Test (Pisani et al., 2018). 

This was followed by several years of testing and modification in multiple sites before its final 

version, which offers a balance between international applicability, feasibility, adaptability and 

psychometric rigour (Pisani et al., 2015, 2018). The IDELA is not a ready-to-use assessment, 

indicating that it not only needs translation so children understand the activities they will be 

doing during the assessment but also adaptation to ensure that tasks and objects discussed are 

familiar to them. At present, the IDELA has been available in more than 50 languages, 

suggesting that there might be a wealth of data publicly available to compare performance 

between countries. Most items are scored as correct or incorrect, but a few are scored as ordered-

categorical with higher numbers indicating better performance. Although the DPhil student has 

implemented the full version of the IDELA, only the data from emergent numeracy and literacy 

domains will be further analysed, which is necessary for addressing the research purpose.  

Validity and Reliability of the IDELA 

Haplin et al.’s (2019) and Wolf et al.’s (2017) studies in low- and middle-income 

countries, including Ethiopia, Afghanistan, Bolivia, Uganda and Vietnam, support a four-factor 

model of the IDELA, indicating good construct validity. In the context of China, the IDELA has 
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been firstly translated and adapted to Chinese in 2015 and utilised in the province of Yunnan in 

2016, in which researchers evaluated the development and learning performance of 142 children 

from five villages in Yunnan (Save the Children International China Country Office, 2016). 

According to their report, however, the validation procedure and reliability index cannot be 

obtained. The current study used the Chinese adapted version of the IDELA that was the same as 

the one used by the Yunnan research team. The reliability index of numeracy and literacy will be 

presented in the following sections.  

Emergent numeracy 

Emergent numeracy was captured by 40 items via seven subtasks that reflect the child’s 

measurement and comparison (4 items), classification/sorting (2 items), shape identification (5 

items), number identification (20 items), one-to-one correspondence (5 items), simple operations 

(3 items) and puzzle completion (1 item; 4 categories). All subtasks have more than one item 

with the same scoring criteria, except for puzzle completion which is measured by children’s 

level of completion, persistence and engagement during the puzzle task. Specifically, the level of 

completion depends on the number of pieces correctly placed (the maximum number is 6). For 

scoring persistence, one score will be given if the child stays concentrated on the task at hand 

and is not easily distracted, zero scores if the child fails to do so and a mark of 999 if the child 

refuses to complete the puzzle. In terms of engagement, similarly, one score represents the child 

is motivated to complete the puzzle and does not want to stop the task, a score of 0 represents the 

child fails to do so and a mark of 999 will be given if the child refuses to complete the puzzle. 

The model of emergent numeracy demonstrated good reliability (Cronbach’s alpha = .831).  

Emergent literacy 
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Emergent literacy was captured by 35 items via six subtasks that assess the child’s 

expressive vocabulary (2 items; 11 categories each), print awareness (3 items), characters 

identification (20 items), phonological awareness (3 items), emergent writing (1 item; 5 

categorises) and listening comprehension (6 items). Among them, print awareness, characters 

identification, phonological awareness and listening comprehension are marked based on the 

score of 0, 1 and 999 criteria. In order to assess the child’s phonological awareness, for example, 

the researcher says a target sentence including two words with a similar letter sound, the child is 

asked to distinguish those two words. One score will be given if the child gives a correct 

response. No score will be given if the child gives an incorrect response, and a mark of 999 will 

be given if the child refuses to respond. Children’s expressive vocabulary and emergent writing 

subtasks are marked based on different scoring criteria. Specifically, in expressive vocabulary 

subtask, the child is asked to name as many foods and animals as he or she can think of. The 

researcher counts the number of foods and animals indicated, while the maximum number is ten 

respectively. During emergent writing tasks, the child is asked to write his or her name and the 

researcher marks the written work based on the quality of handwriting. Four scores will be given 

if the child is able to write in a standard way (i.e., clear constructs and strokes), three scores 

stand for writing in a sketched way (i.e., more like a kind of drawing rather than writing), two 

scores represent that the child can only write using lines or few strokes, one score stands for 

writing in a graffiti-like way, and no score will be given if the child does not write. The model of 

emergent literacy demonstrated acceptable reliability (Cronbach’s alpha = .70).  

Score Calculation 

Scores for each subtask were calculated as the proportion of items correct with a possible 

range from 0 to 1. Scores for each domain were the average of its subtasks. Total weighted 
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scores of emergent numeracy and emergent literacy were calculated by the IDELA scoring 

template.  

3.4. Secondary Data Analysis 

As described above, the current study utilised partial data from a DPhil student’s 

database. Although different from typical secondary data studies which used national and 

representative databases (Smith, 2008), such as the dataset of the Longitudinal Study of Young 

People in England and the dataset of the China Education Panel Survey, the current study is still 

considered to be a kind of secondary data analysis and therefore, shares the advantages as well as 

drawbacks of secondary data research.  

One prominent advantage of secondary data analysis is that researchers can conserve time 

and resources on data collection by using an existing database (Donnellan & Lucas, 2013). Also, 

the large sample size and rigorous sampling plans may lead to adequate statistical power and has 

respectable generalisability (Devine, 2003). Further, as the data are often publicly available, 

other researchers may attempt to replicate findings or adopt alternative techniques or models for 

a given research question (Donnellan & Lucas, 2013). Although this is not the case for the 

current study, given that the current dataset is only available to a limited number of people 

within the research team, the results and findings of the present study might be beneficial for the 

DPhil student’s thesis and further work.  

Despite the advantages secondary data analysis offers, there are also several typical 

pitfalls that researchers should consider when thinking of this method. For example, researchers 

cannot control the issues in study design and measurements, especially when there is a great deal 

of breadth in terms of the range of constructs assessed, but these constructs are generally 

assessed by a limited number of items (Donnellan & Lucas, 2013). Moreover, researchers might 
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need hours and even weeks to be familiar with the criteria as well as codebooks and to discover 

which research questions have already been addressed by others using the given dataset and 

which files to extract to answer their research questions most reliably and efficiently.  

3.5. Ethics 

As a secondary data analysis, the ethical approval of the current dissertation has already 

been applied in the DPhil’s study. After deciding the research questions of the current study, the 

DPhil student selected and fully anonymised relevant baseline data, this process has been 

approved by the supervisor of the DPhil study and the current study. The data received is in the 

IBM SPSS file and no private, child and school information could be identified and traced back. 

The data will not be shared with anyone, except for the DPhil student and the supervisor of the 

current study and DPhil study. The fully anonymised and non-identifiable data will be utilised 

for finishing the current dissertation as partial fulfilment of the requirements for the degree of 

Master of Science in Education – Child Development and Education and possibly for a 

publication if the standard is appropriate. After submitting this dissertation, the anonymised data 

will be permanently deleted.  

3.6. Data Analysis Plan 

The current study aims to provide a comprehensive profile of a sample of Chinese 

children’s behavioural, cognitive and emotional self-regulation in terms of their characteristics 

and associations with academic outcomes. To investigate the characteristics, specifically the 

gender differences in and developmental patterns of these aspects of self-regulation, three 

separate two-way ANOVA tests was performed with gender (girl and boy) and age group (K1 

and K2) as between-subjects factors. The dependent variables were behavioural, cognitive and 

emotional self-regulation respectively. Then, associations between the three aspects of self-
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regulation and numeracy as well as literacy were analysed in separate hierarchical regression 

models. Control variables including age and gender were entered into the first block and the 

three aspects of self-regulation were entered into the second block. To test the moderating effects 

of age and gender on these associations, a further four models were constructed in which the 

control variables were again entered into the first block, followed by behavioural, cognitive and 

emotional self-regulation in the second block. Three age-related and three gender-related 

interaction terms (i.e., Behavioural Self-Regulation*Age in Months, Cognitive Self-

Regulation*Age in Months and Emotional Self-Regulation*Age in Months; Behavioural Self-

Regulation*Gender, Cognitive Self-Regulation*Gender and Emotional Self-Regulation*Gender) 

were derived by computing standardised z-scores to centre the data and then multiplying the z-

scores for the two variables (Aiken & West, 1991). These interaction terms were then entered in 

the third block separately to investigate the moderating effects of age and gender on the 

associations between different aspects of self-regulation and numeracy as well as literacy. All 

analyses were carried out using IBM SPSS 27. There were no missing data. Power analysis 

suggested that the sample size is sufficient to detect a statistical significance (see Appendix I).
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4. Results 

This chapter presents the results of the current study. Specifically, the descriptive 

statistics will be presented first, followed by the characteristics of self-regulation in relation to 

age and gender. The associations among behavioural, cognitive and emotional self-regulation 

and numeracy as well as literacy, will then be presented along with the moderation analysis of 

gender and age.  

4.1. Preliminary Results 

Table 1 displays the mean, standard deviations, range, skewness and kurtosis for all 

measures in the current study. Both statistical tests and visual inspection suggests these variables 

may not be normally distributed (see Appendix II). The Z-scores of skewness and of kurtosis for 

each variable were also derived and indicated a non-normal distribution. However, it has been 

argued when there is a large sample size (e.g., N ≥ 30), a non-normal distribution would not 

cause any significant issues (Altman & Bland, 1995). Therefore, it is acceptable to assume the 

data is normally distributed and to use parametric statistical tests. Fagerland (2012) also suggests 

that parametric tests should be used in studies with a large sample size regardless of the 

distribution of data. This argument is also supported by the central limit theorem (Mishra et al., 

2019). It remains unclear regarding the optimal method for deciding normality and there is a 

myth in terms of the true normality (Orcan, 2020). Given the relatively large total sample size 

and subsample size, these variables were treated as normal ones in the current study. 

Table 1.  

Descriptive statistics 

Variable N Range Mean Std. Deviation Skewness (SE) Kurtosis (SE) 

Gender 576 1-2 1.50 .50   
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Age (months) 576 35-69 49.39 6.60 .03 (.10) -.93 (.20) 

BehSR 576 1.17-5.00 4.01 .74 -.82 (.10) .52 (.20) 

CogSR 576 1.20-5.00 3.76 .76 -.37 (.10) -.21 (.20) 

EmoSR 576 1.67-5.00 4.06 .64 -.70 (.10) .44 (.20) 

Numeracy 576 .05-1.00 .56 .21 .08 (.10) -.89 (.20) 

Literacy 576 .00-1.00 .48 .19 .18 (.10) -.59 (.20) 

Note. SE = standard error. Gender: 1 = girl, 2 = boy. BehSR = behavioural self-regulation. 

CogSR = cognitive self-regulation. EmoSR = emotional self-regulation. 

Table 2 shows the Pearson correlation coefficients for all variables included in the current 

study. Behavioural self-regulation, cognitive self-regulation and emotional self-regulation were 

all moderately associated with numeracy and literacy scores, with magnitudes ranging from .10 

to .30 and from .13 to .30, respectively. Gender was linked to behavioural (r = -.15, p < .001) and 

emotional self-regulation (r = -.14, p < .001) but not associated with cognitive self-regulation 

and any academic outcomes (all p > .05). Age was correlated with numeracy scores (r = .63, p < 

.001), literacy scores (r = .55, p < .001) and only the cognitive aspects of self-regulation (r = .18, 

p < .001). Numeracy and literacy scores were highly correlated (r = .72, p < .001). 

Table 2.  

Zero-order correlations of all measures (N = 576) 

Variables 1 2 3 4 5 6 7 

1. Gender -       

2. Age  .03 -      

3. BehSR -.15*** .07 -     

4. CogSr -.03 .18*** .60*** -    
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5. EmoSR -.14*** .07 .68*** .52*** -   

6. Numeracy . 06 .63*** .20*** .30*** .10* -  

7. Literacy -.02 .55*** .23*** .30*** .13** .72*** - 

Note. Gender: 1 = girl, 2 = boy. BehSR = Behavioural self-regulation. CogSR = Cognitive Self-

regulation. EmoSR = Emotional self-regulation. *p < .05; **p < .01; ***p < .001. 

4.2. Characteristics of Self-Regulation 

Three separate two-way ANOVA tests were set with gender (girl and boy) and age group 

(K1 and K2) as between-subjects factors. The dependent variables were behavioural, cognitive 

and emotional self-regulation respectively. Before performing analysis, the assumptions of 

ANOVA were checked. First, scores of behavioural, cognitive and emotional self-regulation 

were treated as normally distributed as previously discussed. Second, the two between-subjects 

factors, gender and age group, consist of two independent groups respectively, suggesting the 

observations between groups were independent. Further, there is no relationship between the 

observations within each group. Third, the homogeneity of variances was tested by Levene’s 

Test of Equality of Error Variances (see Appendix III).  Levene’s test revealed that only the 

significance value of behavioural self-regulation was less than .05, suggesting that the equal 

variances assumption was only violated for this variable. However, it should be noted that 

Levene’s test is sensitive to large data files. In other words, the test can detect even small 

departures from homogeneity when there are a large number of cases. Given the large total 

sample size (N = 576) and relatively equal sub-sample sizes (Ngirl = 286, Nboy = 290; NK1 = 288, 

NK2 = 288) in the current study, ANOVA is robust to violations of homogeneity of variances. 

Therefore, this assumption was considered to be met. The results of the three ANOVA tests were 

summarised in Table 3 and SPSS outputs were shown in Appendix IV. The mean scores of 
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behavioural, cognitive and emotional self-regulation for different groups were presented in Table 

4.  

Behavioural Self-Regulation 

A two-way ANOVA was set with gender (girl and boy) and age group (K1 and K2) as 

between-subjects factors and behavioural self-regulation as the dependent variable. There was a 

main effect of gender (F[1, 572] = 13.82, p < .001, partial η2 = .02) with a small effect size. 

Bonferroni pairwise comparisons revealed that girls (M = 4.13) achieved significantly higher 

scores on behavioural self-regulation than boys (M = 3.90). There was no main effect of age 

group (F[1, 572] = .34, p = .56, partial η2 = .00). However, there was a significant interaction 

between gender and age group (F[1, 572] = 4.69, p = .03, partial η2 = .01).  

To investigate this interaction, an analysis of simple main effects was performed. By 

using the split file command in SPSS, separate ANOVA was performed on each level of age 

group with gender as a between-subjects factor. As shown in Table 3, there was a significant 

effect of gender for the analysis on K2 age group (F[1, 286] = 16.67, p < .001, partial η2 = .06) with 

a medium effect size, which reflected that K2 girls (M = 4.21) achieved significantly higher 

scores of behavioural self-regulation than K2 boys (M = 3.85). Although, K1 girls (M = 4.04) 

also averagely received higher ratings than K1 boys (M = 3.95), there was no significant effect of 

gender for K1 age group (F[1, 286] = 1.25, p = .26, partial η2 = .00). The data were then split by 

gender and the effect of age group was examined. An ANOVA with age group as a between-

subjects factor revealed that there was a significant effect of age group for girls (F[1, 284] = 4.78, p 

= .03, partial η2 = .02) with K2 girls (M = 4.21) received significantly higher ratings than K1 

girls (M = 4.04). There was no significant effect of age group for boys (F[1, 288] = 1.04, p = .31, 



 44 

partial η2 = .00). However, it should be noted that K2 boys (M = 3.85) averagely received 

significantly lower ratings than K1 boys (M = 3.95). 

Cognitive Self-Regulation 

To investigate cognitive self-regulation, a separate two-way ANOVA was set with gender 

(girl and boy) and age group (K1 and K2) as between-subjects factors and cognitive self-

regulation as the dependent variable. As shown in Table 3, there was no significant effect of 

gender (F[1, 572] = .47, p = .50, partial η2 = .00). However, there was a main effect of age group 

(F[1, 572] = 4.72, p = .03, partial η2 = .01) with a small effect size. Bonferroni pairwise 

comparisons revealed that K2 children (M = 3.83) achieved significantly higher scores on 

cognitive self-regulation than boys (M = 3.70). The interaction between gender and age group 

was non-significant (F[1, 572] = 2.67, p = .10, partial η2 = .01).  

Although a non-significant interaction might suggest that there was no need to further 

examine simple main effects, the study also performed separate ANOVA to confirm this finding. 

The data were first split by age group and the effect of gender was examined. The results showed 

that there was no significant effect of gender for each level of age group (K1: F[1, 286] = .48, p = 

.49, partial η2 = .00; K2: F[1, 286] = 2.52, p = .11, partial η2 = .01). The data were then split by 

gender and the effect of age group was examined. The results revealed that there was a 

significant effect of age group for girls (F[1, 284] = 7.47, p = .01, partial η2 = .03) with K2 girls (M 

= 3.90) received significantly higher ratings of cognitive self-regulation than K1 girls (M = 3.67). 

Although K2 boys (M = 3.76) also averagely received higher ratings than K1 boys (M = 3.73), 

there was no significant effect of age group for boys (F[1, 288] = .14, p = .71, partial η2 = .00).  

Emotional Self-Regulation 
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To explore the characteristics of emotional self-regulation, a two-way ANOVA was set 

with gender (girl and boy) and age group (K1 and K2) as between-subjects factors and emotional 

self-regulation as the dependent variable. As shown in Table 3, there was a main effect of gender 

(F[1, 572] = 11.74, p < .001, partial η2 = .02) with a small effect size. Bonferroni pairwise 

comparisons revealed that girls (M = 4.15) achieved significantly higher scores on emotional 

self-regulation than boys (M = 3.97). There was no main effect of age group (F[1, 572] = .26, p = 

.61, partial η2 = .00) and no significant interaction between gender and age group (F[1, 572] = 1.25, 

p = .36, partial η2 = .00).  

Similarly, the study also performed separate ANOVA to confirm the finding of non-

significant interaction. The data were first split by age group and the effect of gender was 

examined. The results showed that there was no significant effect of gender for K1 age group 

(F[1, 286] = .2.45, p = .20, partial η2 = .01). However, there was a significant effect of gender for 

K2 age group (F[1, 286] = 11.34, p < .001, partial η2 = .04) with K2 girls (M = 4.19) received 

significantly higher ratings of emotional self-regulation than K2 boys (M = 3.95). The data were 

then split by gender and the effect of age group was examined. The results showed that there was 

no significant effect of age gender for each gender (Girl: F[1, 284] = .1.42, p = .24, partial η2 = .01; 

Boy: F[1, 288] = .18, p = .68, partial η2 = .00). 

Table 3.  

ANOVA results 

Predictor SS df MS F p partial η2 

Behavioural self-regulation       

 (Intercept) 9281.86 1 9281.86 17254.83** .00 .97 

 Gender 7.43 1 7.43 13.82*** <.001 .02 



 46 

 Age group .18 1 .18 .34 .56 .00 

 Gender * Age group 2.53 1 2.53 4.69* .03 .01 

 Error 307.70 572 .54    

Cognitive self-regulation       

 (Intercept) 8157.00 1 8157.00 14378.11** .00 .96 

 Gender .26 1 .26 .47 .50 .00 

 Age group 2.68 1 2.68 4.72* .03 .01 

 Gender * Age group 1.51 1 1.51 2.67 .10 .01 

 Error 324.51 572 .57    

Emotional self-regulation       

 (Intercept) 9484.52 1 9484.52 23931.85** .00 .98 

 Gender 4.65 1 4.65 11.74*** <.001 .02 

 Age group .10 1 .10 .26 .61 .00 

 Gender * Age group .50 1 .50 1.25 .36 .00 

 Error 226.69 572 .40    

Note. SS = Type III Sum of Squares. MS = Mean Square. *p < .05; **p < .01; ***p < .001. 

Table 4.  

Mean score of behavioural, cognitive and emotional self-regulation for the total sample and 

different subgroups 

M 

 Total sample Gender  Age group  Gender and Age group 

  Girl  Boy   K1 K2   K1 girl  K2 girl  K1 boy  K2 boy  

BehSR 4.01 4.13  3.90  4.00 4.03  4.04  4.21 3.95  3.85  

CogSR 3.76  3.78  3.74   3.70  3.83   3.67  3.90  3.73  3.76  
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EmoSR 4.06  4.15 3.97   4.05  4.07   4.11  4.19  3.98  3.95  

Note. BehSR = Behavioural self-regulation. CogSR = Cognitive Self-regulation. EmoSR = 

Emotional self-regulation. Total sample: N = 576; Girl: N = 286; Boy: N = 290. K1: N = 288; 

K2: N = 288; K1 girl: N = 144; K2 girl: N = 142; K1 boy: N = 144; K2 boy: N = 146. 

To summarise these findings, girls in total achieved significantly higher scores on 

behavioural and emotional self-regulation than boys, while cognitive self-regulation scores 

between girls and boys were not significantly different. A closer inspection of gender differences 

revealed that K1 girls did not receive significantly different ratings of any aspect of self-

regulation compared with K1 boys, while among K2 children, girls were given significantly 

higher ratings of behavioural and emotional self-regulation than boys. Despite the comparison of 

girls and boys, the current study also compared the scores of these aspects of self-regulation 

between K1 and K2 age groups. The results revealed that K2 children only received significantly 

higher ratings of cognitive self-regulation than K1 children. A closer inspection of the 

developmental patterns showed that compared with K1 girls, K2 girls were given significantly 

higher ratings of behavioural and cognitive self-regulation, while K2 and K1 boys did not show 

any significantly different ratings of any aspects of self-regulation. The significance of age 

differences between K1 and K2 children was of particular interest. An independent samples t-test 

revealed that K2 children (M = 54.76 months) were significantly older than K1 children (M = 

44.02 months; t(574) = -33.60, p < . 001). 

Following these results, the current study was interested in two questions. First, whether 

the gender differences were similar across specific age groups? Second, whether a similar 

developmental pattern also emerged among specific age groups? In order to address these two 

questions, the study performed additional analysis in which the sample were divided into three 
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different age groups: younger-aged group (age range: 35 – 44 months; N = 187, M = 42.04 

months), middle-aged group (age range: 45 – 53 months; N = 213, M = 49.36 months) and older-

aged group (age range: 54 – 69 months; N = 176, M = 57.24 months). Age differences were 

significant across three age groups (all p < .001). Power analysis suggested that the sample size 

is sufficient to detect a statistical significance when the children were divided into three age 

groups (see Appendix V). 

In terms of the first question, the results showed that girls and boys from both younger-

aged and middle-aged groups were not given significantly different ratings of all three aspects of 

self-regulation (all p > .05). In older-aged group (age range: 54 – 69 months), however, girls 

received significantly higher ratings than boys in behavioural (p < .001), cognitive (p = .029) and 

emotional self-regulation (p = .003). In terms of the second question, in accordance with the 

comparisons of K1 and K2 age groups, teachers’ ratings of behavioural and emotional self-

regulation were again not significant across the three age groups (all p > .05), while older-aged 

children received higher ratings of cognitive self-regulation than both middle-aged (p = .047) and 

younger-aged children (p < .001), and there was a trend that middle-aged children were given 

higher cognitive self-regulation ratings than younger-aged children (p = .08). When gender was 

taken into account, the results showed that girls from the older-aged group were given 

significantly higher ratings of behavioural and cognitive self-regulation than those from the 

middle- and younger-aged group, and middle-aged girls also received significantly higher ratings 

on these two aspects of self-regulation than younger-aged girls. Girls’ emotional self-regulation 

scores were not significantly different across the three age groups. Among boys, there was no 

significant difference in any aspect of self-regulation across the three age groups. 



 49 

4.3. Associations among different aspects of self-regulation and academic outcomes 

Numeracy 

The first regression analysis aimed at addressing whether the different aspects of self-

regulation including behavioural, cognitive and emotional self-regulation are significantly and 

uniquely associated with numeracy outcomes. Before performing analysis, the assumptions of 

multiple regression were checked (see Appendix VI). First, both the dependent variable – 

numeracy, and the independent variables – age, behavioural self-regulation, cognitive self-

regulation and emotional self-regulation, were treated as normally distributed and continuous 

variables. Gender was measured on a nominal scale with two levels: 1= girl and 2 =boy. Second, 

the regression analysis assumes the homoscedasticity of variance in which the variances of errors 

terms should be similar across the values of independent variables (Osborne & Waters, 2002). A 

plot of standardised residuals versus predicted values revealed that the points were equally 

distributed across all values of the independent variables, suggesting that this assumption was 

met. Third, multiple regression assumes that the independent variables are not highly correlated 

with each other (Daoud, 2017). Based on the collinearity statistics, no tolerance values were 

below 0.2, the VIF values were well below ten and the average of them was not substantially 

above 1, indicating that there was no evidence of multi-collinearity (Field, 2009). Therefore, all 

assumptions of the regression model have been met. A hierarchical and enter approach was taken 

to determine the amount of variance in numeracy scores that was accounted for by children’s 

different aspects of self-regulation, taking into account the control variables (gender and age). 

This was done by entering gender and age in months into the first block and the three aspects of 

self-regulation into the second block. The dependent variable was numeracy score.  
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Final standardised betas were presented in Table 5 to examine the relative predictive 

power of the variables. Gender did not predict numeracy scores in the first step of the model (p = 

.22) and remained a non-significant predictor in the final model for numeracy scores (p = .11). 

However, age was a significant in both the first step of the model (β = 63, p < .001) and the final 

mode (β = 60, p < .001) for numeracy scores. Following entry of age and gender, we then 

considered the predictive role of behavioural, cognitive and emotional aspects of self-regulation. 

All three aspects of self-regulation were uniquely and significantly associated with numeracy 

scores, and altogether contributed an additional 5% of variance to children’s numeracy scores 

after the effects of gender and age were statistically controlled (R2 = .05, F[3, 570] = 16.23, p < 

.001). Cognitive self-regulation was the strongest predictor of numeracy (β = .17, p < .001), 

followed by behavioural self-regulation (β = .14, p = .003) and emotional self-regulation (β = -

.11, p = .009).  

Table 5.  

Hierarchical regression explaining numeracy from self-regulation 

 R2 
R2 F(df1, df2) Final B SE Final β 

Block 1 .40 .40 189.86 (2, 573)
***    

 Gender     .02  .01 .05 

 Age     .02  .00     .60*** 

Block 2 .45 .05 16.23 (3, 570)
***    

 BehSR     .04  .01    .14** 

 CogSR     .05  .01     .17*** 

 EmoSR    -.04  .01   -.11** 
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Note. Gender: 1 = girl, 2 = boy. BehSR = Behavioural self-regulation. CogSR = Cognitive Self-

regulation. EmoSR = Emotional self-regulation. *p < .05; **p < .01; ***p < .001. 

Literacy 

The second regression analysis aimed at addressing whether the different aspects of self-

regulation including behavioural, cognitive and emotional self-regulation are significantly and 

uniquely associated with literacy outcomes. Before performing analysis, the assumptions of 

multiple regression were also checked. The procedures were similar to those of the first 

regression model’s assumption test, but the dependent variable was replaced by “literacy”. 

Appendix VII shows that all assumptions of regression analysis were met, including the 

characteristics of variables, homoscedasticity of variance, normally distributed residuals and 

non-multi-collinearity. Entered procedures were similar to the previous one, in which gender and 

age in months were entered into the first block and the three aspects of self-regulation into the 

second block, while the dependent variable in this regression model was literacy score.  

Table 6 shows the results of the second regression model. Similar to the predictive 

pattern of numeracy, gender did not predict literacy scores in the first step of the model (p = .33) 

and remained a non-significant predictor in the final model (p = .61) for literacy scores. While 

age was a significant in both the first step of the model (β = 55, p < .001) and the final mode (β = 

52, p < .001). All three aspects of self-regulation were uniquely and significantly associated with 

literacy scores, and altogether contributed an additional 5% of variance to children’s literacy 

scores after the effects of gender and age were statistically controlled, (R2 = .05, F[3, 570] = 

15.34, p < .001). Cognitive (β = .16, p < .001) and behavioural self-regulation (β = .16, p = .002) 

were the strongest predictors, followed by emotional self-regulation (β = -.10, p = .047). 
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Table 6.  

Hierarchical regression explaining literacy from self-regulation  

 R2 
R2 F(df1, df2) Final B SE Final β 

Block 1 .30 .30 125.23 (2, 573)
***    

 Gender    -.01 .01 -.02 

 Age     .02 .00      .52*** 

Block 2 .36 .05 15.34 (3, 570)
***    

 BehSR     .04 .01     .16** 

 CogSR     .04 .01      .16*** 

 EmoSR    -.03 .01   -.10* 

Note. Gender: 1 = girl, 2 = boy. BehSR = Behavioural self-regulation. CogSR = Cognitive Self-

regulation. EmoSR = Emotional self-regulation. *p < .05; **p < .01; ***p < .001. 

Moderating Effects of Age and Gender  

In order to determine whether age and gender interacted with the associations among any 

aspect of self-regulation and numeracy as well as literacy, a further four models were performed 

in which control variables were again entered into block 1, followed by the three aspects of self-

regulation. In the third block, three interactions terms (Behavioural Self-Regulation*Age in 

Months, Cognitive Self-Regulation* Age in Months and Emotional Self-Regulation*Age in 

Months) were entered when examining the moderating role of age, while for assessing the 

moderating role of gender, another three interaction terms (Behavioural Self-Regulation*Gender, 

Cognitive Self-Regulation*Gender and Emotional Self-Regulation*Gender) were entered. None 

of the interaction terms was significant in any of the four models, suggesting that the associations 

among behavioural, cognitive and emotional self-regulation and numeracy as literacy (i.e., 6 
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independent associations in total) were similar for different ages, and for girls and boys (see 

Appendix VIII).
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5. Discussion 

The current study aims to provide a comprehensive profile of a sample of Chinese 

preschoolers’ behavioural, cognitive and emotional self-regulation by investigating their 

characteristics in relation to gender and age, examining their associations with numeracy and 

literacy, and testing the moderating effects of age and gender on these associations.  

5.1. Characteristics of Self-Regulation 

The current study found that Chinese girls received higher teachers’ ratings of 

behavioural and emotional self-regulation than Chinese boys in general. This result extended 

previous research finding that girls outperformed boys in teachers’ ratings of a single construct 

of self-regulation among Western children (von Suchodoletz et al., 2013; Weis et al., 2013). A 

closer inspection of gender differences in self-regulation in relation to age revealed interesting 

developmental tendency which showed the girl’s advantages only emerged in K2 rather than K1 

classrooms. Specifically, only K2 girls received higher ratings of behavioural and emotional self-

regulation than K2 boys, while the differences between K1 girls and boys were not significant. 

Additional analysis using the three specific age groups also confirmed this finding by revealing 

only girls from the older-aged group rather than the younger- and middle-aged group, showed 

advantages of self-regulation. 

These results can be interpreted from two perspectives. First, it has been suggested that 

teachers may hold different expectations for boys and girls (Beaman et al., 2006; Cooper & 

Farran, 1988). Teachers’ expectations are highly influenced by the societal expectations of 

gender’s conception, identity and role (Bronstein, 2006). In other words, such expectations 

define the behaviours, thoughts and emotions that are seen as gender appropriate within one’s 

cultural background (Bronstein, 2006). Given the consistent and robust evidence regarding girls’ 
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advantages of self-regulation across countries, it can be further hypothesised that expectations of 

girls and boys may be similar globally. Further, although the current study did not adopt a task-

based self-regulation measure, girls are also shown to perform better on these tasks (Duckworth 

& Seligman, 2006; Matthews et al., 2009; Mischel & Underwood, 1974). It can be understood 

from a biological perspective, such as the sexual dimorphisms within the mesocorticolimbic 

dopamine pathway (MCLP) and sex hormones (Hosseini-Kamkar & Morton, 2014). Therefore, it 

can be concluded that girls generally show better self-regulation skills than boys regardless of 

measures. Second, the current study found that girls failed to show advantages of self-regulation 

at earlier stages (e.g., those from the K1 age group or the younger-and middle-age groups). The 

reason can be simply attributed to the biological difference which may only exert an influence on 

self-regulation at later stages. However, given that relatively fewer studies have explored gender 

differences in self-regulation during such early years, it remains unclear whether this pattern is 

similar across studies. Moreover, it has been evidenced that gender differences in self-regulation 

existed in primary school but disappeared during young adulthood among Western samples 

(Vukman & Licardo, 2010). Therefore, there is certainly a need for future longitudinal research 

to verify these patterns and uncover the gender gap in self-regulation.  

When comparing the scores of different aspects of self-regulation between K1 and K2 

age groups, although K2 children were given significantly higher teachers’ ratings of cognitive 

self-regulation than K1 children, there was no significantly different rating of either behavioural 

or emotional self-regulation between K1 and K2 children. Indeed, although K2 children were 

averagely given higher ratings by teachers on behavioural and emotional self-regulation, the 

differences were subtle and non-significant (i.e., behavioural self-regulation: MK1 = 4.00 and MK2 

= 4.03; emotional self-regulation: MK1 = 4.04 and MK2 = 4.07). Further, as presented in Table 2, 
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age was not significantly associated with either behavioural or emotional self-regulation and had 

only small sized correlations with cognitive self-regulation. According to developmental 

research, it is generally assumed that children’s self-regulation will increase as age (Demetriou, 

2000), such findings are quite intriguing especially in the light of the finding that K2 children 

were significantly older than K1 children. One possible explanation of this similar performance 

might be attributed to the specific characteristics of Chinese preschool classrooms. As previously 

discussed, although Chinese preschools and kindergartens tend to adopt elements and activities 

from Western curriculum, the traditional Chinese values and norms still unintentionally and 

highly influence the daily practice within institutions, in which children are required to obey 

teachers’ and parents’ instructions in many instances. For example, “You should not express 

high-arousal positive emotions” (Davis et al., 2012; Tsai et al., 2007, Zhou et al., 2019), “You 

should not speak in the classroom without raising your hand” and “You should not eat until 

everyone gets their meal” (Wanless et al., 2011a). Such instructions may initially aim to enable 

the child to be consistent with the Chinese societal values and behave in a socially acceptable 

manner. However, children’s self-regulation might develop unintentionally and rapidly, 

particularly the development of behavioural and emotional regulation which may be more 

directly affected by these given instructions both in kindergartens and at home, compared with 

the cognitive aspect that is more reflected by executive functioning which is closely associated 

with the developing brain and therefore age. This assumption was supported by additional 

analysis using the three specific age groups which revealed that the differences in behavioural 

and emotional self-regulation were non-significant across the three groups, while the older-aged 

children were given significantly higher ratings of cognitive self-regulation than both the middle- 
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and younger-aged children, and there was a trend that children from the middle-aged group 

received higher cognitive self-regulation ratings than those from the younger-aged group. 

Therefore, it is reasonable to assume that both the K1 and K2 children (or the older-aged 

and middle-aged children in additional analysis) may have already achieved their potential in 

behavioural and emotional self-regulation at their current stage, in which this potential is less 

influenced or even not set by their ages, rather their experiences of parenting and formal 

schooling. Furthermore, several longitudinal studies have provided evidence that the growth of 

behavioural and emotional self-regulation is non-linear with rapid gains in early years followed 

by a decelerating rate of gain in performance (Montroy et al., 2016; Ponitz et al., 2008). 

Although such rapid growth often occurs after age three and during early childhood (Kopp, 

1982; Cole et al., 2010; Rothbart et al., 2006), considering the age range of children from the 

current study, it remains possible that Chinese children develop the skills that support their 

behavioural and emotional self-regulation at an earlier stage due to the characteristics of the 

Chinese teaching and parenting styles. On the other hand, children’s ages still constrain their 

potential in cognitive self-regulation because self-regulation may come in different forms at 

different developmental stages, in which children generally progress from reactive or co-

regulated behaviours and emotional regulation to more advanced cognitive forms of self-

regulation from the ages of three to seven, which require the integration of EFs and language 

skills (Calkins, 2007; Diamond, 2002, 2016; Kopp, 1982; Montroy et al., 2016). 

The above discussion of developmental patterns was based on the results when the 

children were analysed as a whole. However, a closer inspection of developmental patterns in 

relation to gender suggested that there might be different pictures of girls’ and boys’ 

development of these aspects of self-regulation. Specifically, the findings of the current study 
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demonstrated that K2 girls showed significantly better behavioural and cognitive self-regulation 

than K1 girls, while K2 and K1 boys did not show significant differences in any aspects of self-

regulation. These findings were also confirmed by the additional analysis in which older-aged 

girls showed better behavioural and cognitive self-regulation than middle- and younger-aged 

girls, while boys from the older-aged group failed to show advantages of any aspects of self-

regulation compared with those from the two younger groups. Further, it was unexpected that K2 

boys (or older-aged boys) averagely received lower ratings of behavioural and emotional ratings 

of self-regulation than their younger counterparts. The current study attributed this result to the 

uncontrolled rating process in which children’s self-regulation was rated by their class teacher 

rather than the researchers. As described in Section 3.2. Participants, a total of 576 children and 

96 teachers participated in the study, therefore one teacher was only responsible for rating the six 

students from his or her class. There might be different rating standards and criteria among those 

teachers. On the other hand, considering that older-aged girls but not older-aged boys showed 

advantages of self-regulation compared with their younger counterparts, it remains possible that 

there might be different developmental trajectories of girls’ and boys’ self-regulation. Therefore, 

it is necessary for further research to confirm this assumption and ensure that the examiners hold 

similar rating standards.  

5.2. Associations between Self-Regulation and Academic Outcomes 

Along with exploring the characteristics of Chinese children’s behavioural, cognitive and 

emotional self-regulation regarding gender and age, another aim of the current study is to 

investigate their associations with numeracy as well as literacy outcomes. To our knowledge, 

there have been no, if any, studies exploring the associations between different aspects of self-

regulation and academic outcomes. The current study revealed that behavioural, cognitive and 
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emotional self-regulation were all uniquely and significantly associated with numeracy and 

literacy scores after controlling for age and gender. Although the relationships among self-

regulation and numeracy as well as literacy have been consistently identified (Robson et al., 

2020; Skibbe et al., 2019), this study extended previous research by examining different 

contributions of behavioural, cognitive and emotional self-regulation to academic outcomes. 

In terms of numeracy, cognitive self-regulation emerged as the strongest predictor, 

followed by behavioural and emotional self-regulation. Previous research has suggested that the 

mathematical problem-solving process requires intensive cognitive and metacognitive strategies 

(Blair & Razza, 2007; Freeman-Green et al., 2015; Zhou et al., 2012), which might be beneficial 

for explaining the relatively greater predictability of cognitive self-regulation. However, 

although cognitive self-regulation (i.e., inhibitory control) is more important for mathematics 

rather than literacy performance (Allan et al., 2014; Blair & Razza, 2007; Robson et al., 2020), 

the current study revealed that cognitive self-regulation may be important for both numeracy and 

literacy to a similar extent. Literacy was also predicted by behavioural self-regulation which had 

a similar predictive power as cognitive self-regulation, followed by emotional self-regulation.  

However, it is interesting to note that the standardised regression coefficients for 

emotional self-regulation were negative in both the numeracy and literacy regression models, 

suggesting that numeracy and literacy scores are expected to decrease when emotional self-

regulation scores increase. Further, Table 2 showed that the association between emotional self-

regulation and numeracy was the weakest one in numeracy’s associations with the three aspects 

of self-regulation, and there was a similar pattern in literacy’s associations. In accordance with 

the studies investigating the association between emotional-self-regulation and academic 

achievement (as discussed in Section 2.3. Self-Regulation and Academic Achievement; Belsky 



 60 

et al., 2001; Howse et al., 2003; Morrison et al., 2010; Trentacosta & Izard, 2007), the findings 

of the current study may suggest that emotional self-regulation might not be an influential 

predictor of Chinese children’s academic outcomes, compared with behavioural and cognitive 

self-regulation. 

5.3. Moderating Effects of Age and Gender 

Moreover, the current study tested the moderating effects of age and gender on the 

associations among behavioural, cognitive and emotional self-regulation and numeracy as well 

as literacy scores. In terms of age, the study revealed that although older children achieved 

higher scores on both numeracy and literacy than younger children, the associations between 

different aspects of self-regulation and numeracy as well as literacy were similar across ages. 

Additional analyses also supported this finding by revealing that these associations were similar 

across the K1 and K2 age groups, or the younger-, middle and older-aged groups. In contrast 

with most studies finding that girls outperformed boys in academic outcomes (Duckworth & 

Seligman, 2006; Eccles, 1997; Weis et al., 2013), the current study failed to identify a significant 

difference of either numeracy or literacy scores between girls and boys. Further, although the 

study revealed that girls outperformed boys in behavioural and emotional self-regulation after 

certain ages, the relationships between each aspect of self-regulation and numeracy as well 

literacy were similar across sexes.  
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6. Conclusion 

6.1. Limitations 

It is worth noting here that my initial plan for the current dissertation was conducting a 

pathway structural equation model testing of different forms of self-regulation as mediators of 

the association between social-emotional skills and academic achievement. However, the 

resulting model failed to reach an acceptable model fit (Chi-square = 2326.394, df = 549; Chi-

square / df = 4.238, p < .001; TLI = .751, CFI = .770, RMSEA = .075). After discussing with my 

supervisor and a statistics tutor from the department, I adapted my research questions and 

analysis plan to the current one using the same dataset.  

The current study added to the literature on Chinese children’s behavioural, cognitive and 

emotional self-regulation by exploring their characteristics in relation to age and gender, and 

associations with numeracy and literacy.  However, some limitations should be noted. First, all 

of the participants in this study came from Shenzhen, China. Initial inclusion criteria have 

emphasised the diversity of districts, socio-economic backgrounds and kindergarten types, 

however, the samples were only regionally representational of the relatively homogenous 

population and the results may only represent the self-regulation profile of children from 

Shenzhen. Therefore, it is necessary to replicate this study with a more diverse sample including 

children from multiple geographic areas in China, to provide a more generalisable profile of 

Chinese children’s self-regulation.  

Second, although the self-regulation measure adopted by the current study, the CSBQ, is 

beneficial for capturing children’s three aspects of self-regulation by a single measure, it has not 

been validated under the Chinese setting. Due to time constraints, the current study failed to 

conduct a complete factor analysis (i.e., factor analysis generally includes an exploratory factor 
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analysis and a confirmatory factor analysis) of the CSBQ. By performing reliability analysis 

only, this study has attempted to evaluate the internal consistency of the three self-regulation 

subscales of the CSBQ. Since the CSBQ is effective not only in assessing children’s different 

aspects of self-regulation but also in capturing children’s internalising, externalising, prosocial 

and sociability, this study suggests that it is imperative for researchers to adapt and validate the 

CSBQ not only in the context of China but also in other non-native English-speaking countries, 

enabling the researcher to assess a wide range of self-regulation skills, behaviour problems and 

social functioning using a single measure. However, it should be noted that there appear to be 

discontinuities between reported perceptions and actual behaviours, which may influence the 

veracity and accuracy of results (Faulkner et al., 2014; Hammer et al., 2017; Antrop et al., 2002). 

Further research should also consider using a combination of task-based and report-based self-

regulation measures.  

Third, as a secondary data analysis, the current study was limited by the categories and 

number of variables collected by the original study. For example, although the only two accessed 

demographic variables (age and gender) were statistically controlled during analysis, this study 

failed to control for the effects of intelligence or socio-economic status (SES) which is strongly 

associated with both self-regulation and academic achievement (Edossa et al., 2017; Lengua et 

al., 2015). Although several studies have revealed that self-regulation predicts academic 

outcomes beyond the influence of intelligence and SES (Blair & Razza, 2007; von Suchodoletz 

et al., 2013), given that this is the first attempt to explore behavioural, cognitive and emotional 

self-regulation simultaneously either in China or in Western countries, it is interesting to see 

their unique contributions to academic outcomes after statistically controlling for influential 

demographic variables. Moreover, as a result of the failure to control for the abovementioned 
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variables, the current study did not imply any causal relationship (Edossa et al., 2017).  More 

longitudinal research with a wide range of controlled variables is necessary to further understand 

the causal relationships between different aspects of self-regulation and academic outcomes. It 

would be beneficial if future studies could investigate this association with at least three time 

points.  

6.2. Implications 

The current study has several theoretical and practical implications. From a theoretical 

perspective, although it is widely evidenced that girls tend to show better self-regulation than 

boys, this study revealed that girls’ advantages only emerged at later stages during preschool. 

Furthermore, girls from older-aged groups showed better self-regulation than those from 

younger-aged groups, while a difference was not identified among boys from different age 

groups. These findings provide further research with implications that biological differences 

between girls and boys may only exacerbate the gender differences in self-regulation at certain 

stages. These biological influences may be not limited to self-regulation but also a wide range of 

cognitive and non-cognitive outcomes. Further, it is also interesting to take into account 

parenting styles and the preschool as well as home learning environment, and to explore how 

girls and boys develop their self-regulation skills differently. In terms of practical implications, 

considering the mounting and compelling evidence supporting the effect of self-regulation skills 

on children’s concurrent and long-term outcomes, effective early interventions targeting self-

regulation may provide a promising opportunity for parents and educators to support children’s 

trajectories across the lifespan (Howard et al., 2020). The findings of this study suggest that 

behavioural, cognitive and emotional self-regulation uniquely and significantly contributed to 

Chinese children’s numeracy as well as literacy performance. Therefore, these areas should be 
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directly and effectively addressed by the design of intervention programs. Further, since the 

development of behavioural and emotional self-regulation is benefited from the daily practices in 

Chinese classrooms and families, cognitive self-regulation should receive more focus. Finally, 

the intervention should be embedded in children’s social contexts for transferring intervention 

effects to real-world outcomes (Howard et al., 2020).  

6.3. Conclusion 

The current study might be the first to explore the profile of behavioural, cognitive and 

emotional self-regulation among either Chinese children or Western Children. Specifically, 

extending previous research finding girls outperformed boys in self-regulation, this study 

revealed that this advantage only emerged at later preschool stages among Chinese girls. In 

contrast with some studies, however, older children failed to show any advantages of behavioural 

and emotional self-regulation over younger children. A detailed inspection of girls and boys from 

different age groups revealed that girls from older-aged groups showed better behavioural and 

cognitive self-regulation than those from younger-aged groups, while boys did not transfer any 

age advantages to self-regulation. In addition, by examining the associations between different 

aspects of self-regulation and numeracy as well as literacy separately, the study found that 

behavioural, cognitive and emotional self-regulation were all significantly associated with 

numeracy as well as literacy scores. These findings add to a growing literature that has 

investigated the characteristics of Chinese children’s self-regulation and to the literature focusing 

on the role of different aspects of self-regulation in Chinese children’s early academic outcomes.



 65 

References 

Achenbach, T. (1991). Manual for the Child Behavior Checklist/4-18 and 1991 Profile. 

Burlington: University of Vermont. 

 

Achenbach, T. (1992). Manual for the Child Behavior Checklist/2-3 and Profile. Burlington: 

University of Vermont. 

 

Achenbach, T., & Ruffle, T. (2000). The Child Behavior Checklist and Related Forms for 

Assessing Behavioral/Emotional Problems and Competencies. Pediatrics In 

Review, 21(8), 265-271. https://doi.org/10.1542/pir.21-8-265 

 

Aiken, L., & West, S. (1991). Testing and interpreting interactions in multiple regression. Sage 

Publications. 

 

Allan, N., Hume, L., Allan, D., Farrington, A., & Lonigan, C. (2014). Relations between 

inhibitory control and the development of academic skills in preschool and 

kindergarten: A meta-analysis. Developmental Psychology, 50(10), 2368-2379. 

https://doi.org/10.1037/a0037493 

 

Altman, D., & Bland, J. (1995). Statistics notes: The normal distribution. BMJ, 310(6975), 298-

298. https://doi.org/10.1136/bmj.310.6975.298 

 

Antrop, I., Roeyers, H., Oosterlaan, J., & Van Oost, P. (2002). Agreement Between Parent and 

Teacher Ratings of Disruptive Behavior Disorders in Children With Clinically 

Diagnosed ADHD. Journal Of Psychopathology And Behavioral Assessment, 24(1), 67-

73. https://doi.org/10.1023/a:1014057325752 

 

Barnett, W., Jung, K., Yarosz, D., Thomas, J., Hornbeck, A., Stechuk, R., & Burns, S. (2008). 

Educational effects of the Tools of the Mind curriculum: A randomized trial. Early 

Childhood Research Quarterly, 23(3), 299-313. 

https://doi.org/10.1016/j.ecresq.2008.03.001 

 

Baron, A., Evangelou, M., Malmberg, L., & Melendez‐Torres, G. (2017). The Tools of the 

Mind curriculum for improving self‐regulation in early childhood: a sytematic 

review. Campbell Systematic Reviews, 13(1), 1-77. https://doi.org/10.4073/csr.2017.10 

 

Barutchu, A., Carter, O., Hester, R., & Levy, N. (2013). Strength in Cognitive Self-Regulation. 

Frontiers In Psychology, 4. https://doi.org/10.3389/fpsyg.2013.00174 

 

Baumeister, R., Gailliot, M., DeWall, C., & Oaten, M. (2006). Self-Regulation and Personality: 

How Interventions Increase Regulatory Success, and How Depletion Moderates the 

Effects of Traits on Behavior. Journal Of Personality, 74(6), 1773-1802. 

https://doi.org/10.1111/j.1467-6494.2006.00428.x 

 

Baumeister, R., & Heatherton, T. (1996). Self-Regulation Failure: An Overview. Psychological 

Inquiry, 7(1), 1-15. https://doi.org/10.1207/s15327965pli0701_1 

 

Baumeister, R., Tice, D., & Vohs, K. (2018). The Strength Model of Self-Regulation: 

Conclusions From the Second Decade of Willpower Research. Perspectives On 

Psychological Science, 13(2), 141-145. https://doi.org/10.1177/1745691617716946 

https://doi.org/10.1542/pir.21-8-265
https://doi.org/10.1037/a0037493
https://doi.org/10.1136/bmj.310.6975.298
https://doi.org/10.1023/a:1014057325752
https://doi.org/10.1016/j.ecresq.2008.03.001
https://doi.org/10.4073/csr.2017.10
https://doi.org/10.3389/fpsyg.2013.00174
https://doi.org/10.1111/j.1467-6494.2006.00428.x
https://doi.org/10.1207/s15327965pli0701_1
https://doi.org/10.1177/1745691617716946


 66 

 

Baumeister, R., & Vohs, K. (2016). Strength model of self-regulation as limited resource: 

Assessment, controversies, update. In J. Olson & M. Zanna, Advances in experimental 

social psychology: Vol. 54. Advances in experimental social psychology (pp. 67-127). 

Elsevier Academic Press. Retrieved 19 May 2021, from 

https://www.sciencedirect.com/science/article/pii/S0065260116300181. 

 

Beaman, R., Wheldall, K., & Kemp, C. (2006). Differential teacher attention to boys and girls 

in the classroom. Educational Review, 58(3), 339-366. 

https://doi.org/10.1080/00131910600748406 

 

Bernard, C. (1865). Introduction a l’etude de la medecine experimentale. New York: Ballierre 

 

Blair, C. (2002). School readiness: Integrating cognition and emotion in a neurobiological 

conceptualization of children's functioning at school entry. American 

Psychologist, 57(2), 111-127. https://doi.org/10.1037/0003-066x.57.2.111 

 

Blair, C. (2003). Behavioral inhibition and behavioral activation in young children: Relations 

with self-regulation and adaptation to preschool in children attending Head 

Start. Developmental Psychobiology, 42(3), 301-311. https://doi.org/10.1002/dev.10103 

 

Blair, C., & Diamond, A. (2008). Biological processes in prevention and intervention: The 

promotion of self-regulation as a means of preventing school failure. Development And 

Psychopathology, 20(3), 899-911. https://doi.org/10.1017/s0954579408000436 

 

Blair, C., & Raver, C. (2015). School Readiness and Self-Regulation: A Developmental 

Psychobiological Approach. Annual Review Of Psychology, 66(1), 711-731. 

https://doi.org/10.1146/annurev-psych-010814-015221 

 

Blair, C., & Razza, R. (2007). Relating Effortful Control, Executive Function, and False Belief 

Understanding to Emerging Math and Literacy Ability in Kindergarten. Child 

Development, 78(2), 647-663. https://doi.org/10.1111/j.1467-8624.2007.01019.x 

 

Blair, C., & Ursache, A. (2011). A bidirectional model of executive functions and self-

regulation. In K. D. Vohs & R. F. Baumeister (Eds.), Handbook of self-regulation: 

Research, theory, and applications (p. 300–320). Retrieved 1 June 2021, from 

https://psycnet.apa.org/record/2010-24692-016 

 

Blair, C., Zelazo, P., & Greenberg, M. (2005). The Measurement of Executive Function in 

Early Childhood. Developmental Neuropsychology, 28(2), 561-571. 

https://doi.org/10.1207/s15326942dn2802_1 

 

Bodrova, E., & Leong, D. (1996). Tools of the mind: The Vygotskian approach to early 

childhood education. Upper Saddle River: Pearson-Merrill Prentice Hall. 

 

Bodrova, E., & Leong, D. (2007). Tools of the mind: The Vygotskian approach to early 

childhood education. Pearson-Merrill Prentice Hall. 

 

Bronstein, P. (2006). The family environment: Where gender role socialization begins. In J. 

Worell & C. Goodheart, Handbook of girls’ and womens’ psychological health: Gender 

and well-being across the lifespan (pp. 262-271). Oxford University Press. Retrieved 15 

July 2021, from https://psycnet.apa.org/record/2005-15289-028. 

https://www.sciencedirect.com/science/article/pii/S0065260116300181
https://doi.org/10.1080/00131910600748406
https://doi.org/10.1037/0003-066x.57.2.111
https://doi.org/10.1002/dev.10103
https://doi.org/10.1017/s0954579408000436
https://doi.org/10.1146/annurev-psych-010814-015221
https://doi.org/10.1111/j.1467-8624.2007.01019.x
https://psycnet.apa.org/record/2010-24692-016
https://doi.org/10.1207/s15326942dn2802_1
https://psycnet.apa.org/record/2005-15289-028


 67 

 

Bronson, M. (2000). Self-regulation in early childhood. New York: Guildford Press. 

 

Bronson, M., Goodson, B., Layzer, J., & Love, J. (1990). Child Behavior Rating Scale. 

Cambridge: Abt Associates. 

 

Bullough, L., & Palaiologou, I. (2019). Early Childhood Education in People's Republic of 

China: a Literature Review of the Publications Written in English. London: UCL Centre 

for Teacher and Early Years Education. Retrieved from 

https://discovery.ucl.ac.uk/id/eprint/10094639/13/Bullough_%20Early%20Childhood%

20Education%20in%20People%27s%20Republic%20of%20China_VoR.pdf 

 

Bull, R., Espy, K., & Senn, T. (2004). A comparison of performance on the Towers of London 

and Hanoi in young children. Journal Of Child Psychology And Psychiatry, 45(4), 743-

754. https://doi.org/10.1111/j.1469-7610.2004.00268.x 

 

Bull, R., Espy, K., & Wiebe, S. (2008). Short-Term Memory, Working Memory, and Executive 

Functioning in Preschoolers: Longitudinal Predictors of Mathematical Achievement at 

Age 7 Years. Developmental Neuropsychology, 33(3), 205-228. 

https://doi.org/10.1080/87565640801982312 

 

Burman, J., Green, C., & Shanker, S. (2015). On the Meanings of Self-Regulation: Digital 

Humanities in Service of Conceptual Clarity. Child Development, 86(5), 1507-1521. 

https://doi.org/10.1111/cdev.12395 

 

Calkins, S. (2007). The emergence of self-regulation: Biological and behavioral control 

mechanisms supporting toddler competencies. In C. A. Brownell & C. B. Kopp 

(Eds.), Socioemotional development in the toddler years: Transitions and 

transformations (pp. 261–284). The Guilford Press. Retrieved 1st June 2021, from 

https://www.researchgate.net/publication/228383379_The_emergence_of_self-

regulation_Biological_and_behavioral_control_mechanisms_supporting_toddler_compe

tencies 

 

Calkins, S., & Howse, R. B. (2004). Individual differences in self-regulation: Implications for 

childhood adjustment. In P. Philippot & R. S. Feldman (Eds.), The regulation of 

emotion (pp. 307–332). Lawrence Erlbaum Associates Publishers. Retrieved 8th June 

2021, from https://psycnet.apa.org/record/2004-16235-012 

 

Capaldi, D., & Rothbart, M. (1992). Development and Validation of an Early Adolescent 

Temperament Measure. The Journal Of Early Adolescence, 12(2), 153-173. 

https://doi.org/10.1177/0272431692012002002 

 

Carver, C. (1979). A cybernetic model of self-attention processes. Journal Of Personality And 

Social Psychology, 37(8), 1251-1281. https://doi.org/10.1037/0022-3514.37.8.1251 

 

Carver, C., & Scheier, M. (1982). Control theory: A useful conceptual framework for 

personality–social, clinical, and health psychology. Psychological Bulletin, 92(1), 111-

135. https://doi.org/10.1037/0033-2909.92.1.111 

 

Chen, X. (2012). Culture, Peer Interaction, and Socioemotional Development. Child 

Development Perspectives, 6(1), 27-34. https://doi.org/10.1111/j.1750-

8606.2011.00187.x 

https://discovery.ucl.ac.uk/id/eprint/10094639/13/Bullough_%20Early%20Childhood%20Education%20in%20People%27s%20Republic%20of%20China_VoR.pdf
https://discovery.ucl.ac.uk/id/eprint/10094639/13/Bullough_%20Early%20Childhood%20Education%20in%20People%27s%20Republic%20of%20China_VoR.pdf
https://doi.org/10.1111/j.1469-7610.2004.00268.x
https://doi.org/10.1080/87565640801982312
https://doi.org/10.1111/cdev.12395
https://www.researchgate.net/publication/228383379_The_emergence_of_self-regulation_Biological_and_behavioral_control_mechanisms_supporting_toddler_competencies
https://www.researchgate.net/publication/228383379_The_emergence_of_self-regulation_Biological_and_behavioral_control_mechanisms_supporting_toddler_competencies
https://www.researchgate.net/publication/228383379_The_emergence_of_self-regulation_Biological_and_behavioral_control_mechanisms_supporting_toddler_competencies
https://psycnet.apa.org/record/2004-16235-012
https://doi.org/10.1177/0272431692012002002
https://doi.org/10.1037/0022-3514.37.8.1251
https://doi.org/10.1037/0033-2909.92.1.111
https://doi.org/10.1111/j.1750-8606.2011.00187.x
https://doi.org/10.1111/j.1750-8606.2011.00187.x


 68 

 

Chen, X., & French, D. (2008). Children's Social Competence in Cultural Context. Annual 

Review Of Psychology, 59(1), 591-616. 

https://doi.org/10.1146/annurev.psych.59.103006.093606 

 

Chen, X., Wang, L., & Cao, R. (2011). Shyness-Sensitivity and Unsociability in Rural Chinese 

Children: Relations With Social, School, and Psychological Adjustment. Child 

Development, 82(5), 1531-1543. https://doi.org/10.1111/j.1467-8624.2011.01616.x 

 

Cho, S. (2017). Self-Control and Risky Lifestyles in Context: Cross-Level Integration between 

Opportunity and Collective Efficacy in the Study of Peer Victimization among South 

Korean Youth. Journal Of Child And Family Studies, 26(1), 67-79. 

https://doi.org/10.1007/s10826-016-0554-y 

 

Chui, W., & Chan, H. (2013). Association between self-control and school bullying behaviors 

among Macanese adolescents. Child Abuse & Neglect, 37(4), 237-242. 

https://doi.org/10.1016/j.chiabu.2012.12.003 

 

Cole, P., Armstrong, L., & Pemberton, C. (2010). he role of language in the development of 

emotion regulation. In S. Calkins & M. Bell, Child development at the intersection of 

emotion and cognition (pp. 59-77). American Psychological Association. Retrieved 13 

July 2021, from https://psycnet.apa.org/record/2009-08923-004. 

 

Cole, P., Tamang, B., & Shrestha, S. (2006). Cultural Variations in the Socialization of Young 

Children's Anger and Shame. Child Development, 77(5), 1237-1251. 

https://doi.org/10.1111/j.1467-8624.2006.00931.x 

 

Cooper, D., & Farran, D. (1988). Behavioral risk factors in kindergarten. Early Childhood 

Research Quarterly, 3(1), 1-19. https://doi.org/10.1016/0885-2006(88)90026-9 

 

Dan, A. (2016). Supporting And Developing Self-Regulatory Behaviours In Early Childhood In 

Young Children With High Levels Of Impulsive Behaviour. Contemporary Issues In 

Education Research (CIER), 9(4), 189-200. https://doi.org/10.19030/cier.v9i4.9789 

 

Davis, E., Greenberger, E., Charles, S., Chen, C., Zhao, L., & Dong, Q. (2012). Emotion 

experience and regulation in China and the United States: How do culture and gender 

shape emotion responding?. International Journal Of Psychology, 47(3), 230-239. 

https://doi.org/10.1080/00207594.2011.626043 

 

Day, S., Connor, C., & McClelland, M. (2015). Children's behavioral regulation and literacy: 

The impact of the first grade classroom environment. Journal Of School 

Psychology, 53(5), 409-428. https://doi.org/10.1016/j.jsp.2015.07.004 

 

Debray, T., Moons, K., & Riley, R. (2017). Detecting small-study effects and funnel plot 

asymmetry in meta-analysis of survival data: A comparison of new and existing 

tests. Research Synthesis Methods, 9(1), 41-50. https://doi.org/10.1002/jrsm.1266 

 

Demetriou, A. (2000). Organization and development of self-understanding and self-regulation: 

Toward a general theory. In M. Boekaerts, P. Pintrich & M. Zeidner, Handbook of self-

regulation (pp. 209-251). Academic Press. Retrieved 18 July 2021, from 

https://www.sciencedirect.com/science/article/pii/B9780121098902500366. 

 

https://doi.org/10.1146/annurev.psych.59.103006.093606
https://doi.org/10.1111/j.1467-8624.2011.01616.x
https://doi.org/10.1007/s10826-016-0554-y
https://doi.org/10.1016/j.chiabu.2012.12.003
https://psycnet.apa.org/record/2009-08923-004
https://doi.org/10.1111/j.1467-8624.2006.00931.x
https://doi.org/10.1016/0885-2006(88)90026-9
https://doi.org/10.19030/cier.v9i4.9789
https://doi.org/10.1080/00207594.2011.626043
https://doi.org/10.1016/j.jsp.2015.07.004
https://doi.org/10.1002/jrsm.1266
https://www.sciencedirect.com/science/article/pii/B9780121098902500366


 69 

Denham, S., Bassett, H., Way, E., Mincic, M., Zinsser, K., & Graling, K. (2012). Preschoolers’ 

emotion knowledge: Self-regulatory foundations, and predictions of early school 

success. Cognition & Emotion, 26(4), 667-679. 

https://doi.org/10.1080/02699931.2011.602049 

 

Dennis, T. (2006). Emotional self-regulation in preschoolers: The interplay of child approach 

reactivity, parenting, and control capacities. Developmental Psychology, 42(1), 84-97. 

https://doi.org/10.1037/0012-1649.42.1.84 

 

Devine, P. (2003). Secondary Data Analysis. In R. Miller & J. Brewer, The A-Z of Social 

Research (pp. 286-289). Sage Publications Ltd. Retrieved 30 May 2021, from 

https://ezproxy-prd.bodleian.ox.ac.uk:2430/Reference/the-a-z-of-social-

research/n97.xml. 

 

Diamond, A. (2002). Normal Development of Prefrontal Cortex from Birth to Young 

Adulthood: Cognitive Functions, Anatomy, and Biochemistry. In D. Stuss & R. 

Knight, Principles of Frontal Lobe Function (pp. 466-503). Oxford University Press. 

Retrieved 19 May 2021, from 

https://www.researchgate.net/publication/216743350_Normal_Development_of_Prefron

tal_Cortex_from_Birth_to_Young_Adulthood_Cognitive_Functions_Anatomy_and_Bio

chemistry 

 

Diamond, A. (2016). Why improving and assessing executive functions early in life is 

critical. In J. A. Griffin, P. McCardle, & L. S. Freund (Eds.), Executive function in 

preschool-age children: Integrating measurement, neurodevelopment, and translational 

research (p. 11–43). American Psychological Association. Retrieved 8th June 2021, 

from 

https://assets.ctfassets.net/khbu829tujdl/1VHnqCEb36omAoUKSqKQUQ/4f6270544d0

dd92abaf658041ca27d58/Diamond_2016.pdf 

 

Diamond, A., Barnett, W., Thomas, J., & Munro, S. (2007). THE EARLY YEARS: Preschool 

Program Improves Cognitive Control. Science, 318(5855), 1387-1388. 

https://doi.org/10.1126/science.1151148 

 

Diamond, A., & Lee, K. (2011). Interventions Shown to Aid Executive Function Development 

in Children 4 to 12 Years Old. Science, 333(6045), 959-964. 

https://doi.org/10.1126/science.1204529 

 

Donnellan, M., & Lucas, R. (2013). Secondary Data Analysis. Oxford Handbooks Online. 

https://doi.org/10.1093/oxfordhb/9780199934898.013.0028 

 

Duckworth, A., & Kern, M. (2011). A meta-analysis of the convergent validity of self-control 

measures. Journal Of Research In Personality, 45(3), 259-268. 

https://doi.org/10.1016/j.jrp.2011.02.004 

 

Duckworth, A., & Seligman, M. (2006). Self-discipline gives girls the edge: Gender in self-

discipline, grades, and achievement test scores. Journal Of Educational 

Psychology, 98(1), 198-208. https://doi.org/10.1037/0022-0663.98.1.198 

 

Eccles, J. (1997). User-Friendly Science and Mathematics: Can it interest girls and minorities in 

breaking through the Middle School wall?. In D. Johnson, Minorities and girls in 

school: Effects on skills and performance (pp. 65-104). Sage Publications. Retrieved 16 

https://doi.org/10.1080/02699931.2011.602049
https://doi.org/10.1037/0012-1649.42.1.84
https://ezproxy-prd.bodleian.ox.ac.uk:2430/Reference/the-a-z-of-social-research/n97.xml
https://ezproxy-prd.bodleian.ox.ac.uk:2430/Reference/the-a-z-of-social-research/n97.xml
https://www.researchgate.net/publication/216743350_Normal_Development_of_Prefrontal_Cortex_from_Birth_to_Young_Adulthood_Cognitive_Functions_Anatomy_and_Biochemistry
https://www.researchgate.net/publication/216743350_Normal_Development_of_Prefrontal_Cortex_from_Birth_to_Young_Adulthood_Cognitive_Functions_Anatomy_and_Biochemistry
https://www.researchgate.net/publication/216743350_Normal_Development_of_Prefrontal_Cortex_from_Birth_to_Young_Adulthood_Cognitive_Functions_Anatomy_and_Biochemistry
https://assets.ctfassets.net/khbu829tujdl/1VHnqCEb36omAoUKSqKQUQ/4f6270544d0dd92abaf658041ca27d58/Diamond_2016.pdf
https://assets.ctfassets.net/khbu829tujdl/1VHnqCEb36omAoUKSqKQUQ/4f6270544d0dd92abaf658041ca27d58/Diamond_2016.pdf
https://doi.org/10.1126/science.1151148
https://doi.org/10.1126/science.1204529
https://doi.org/10.1093/oxfordhb/9780199934898.013.0028
https://doi.org/10.1016/j.jrp.2011.02.004
https://doi.org/10.1037/0022-0663.98.1.198


 70 

May 2021, from https://www.researchgate.net/publication/233896221_User-

Friendly_Science_and_Mathematics_Can_it_interest_girls_and_minorities_in_breaking

_through_the_Middle_School_wall. 

 

Edossa, A., Schroeders, U., Weinert, S., & Artelt, C. (2017). The development of emotional and 

behavioral self-regulation and their effects on academic achievement in 

childhood. International Journal Of Behavioral Development, 42(2), 1-11. 

https://doi.org/10.1177/0165025416687412 

 

Eisenberg, N., Ma, Y., Chang, L., Zhou, Q., West, S., & Aiken, L. (2007). Relations of effortful 

control, reactive undercontrol, and anger to Chinese children's adjustment. Development 

And Psychopathology, 19(02), 385-409. https://doi.org/10.1017/s0954579407070198 

 

Eisenberg, N., Valiente, C., & Eggum, N. (2010). Self-Regulation and School Readiness. Early 

Education & Development, 21(5), 681-698. 

https://doi.org/10.1080/10409289.2010.497451 

 

Ellefson, M., Ng, F., Wang, Q., & Hughes, C. (2017). Efficiency of Executive Function: A 

Two-Generation Cross-Cultural Comparison of Samples From Hong Kong and the 

United Kingdom. Psychological Science, 28(5), 555-566. 

https://doi.org/10.1177/0956797616687812 

 

Eriksen, B., & Eriksen, C. (1974). Effects of noise letters upon the identification of a target 

letter in a nonsearch task. Perception & Psychophysics, 16(1), 143-149. 

https://doi.org/10.3758/bf03203267 

 

Fabes, R., Martin, C., Hanish, L., Anders, M., & Madden-Derdich, D. (2003). Early school 

competence: The roles of sex-segregated play and effortful control. Developmental 

Psychology, 39(5), 848-858. https://doi.org/10.1037/0012-1649.39.5.848 

 

 

Fagerland, M. (2012). t-tests, non-parametric tests, and large studies—a paradox of statistical 

practice?. BMC Medical Research Methodology, 12(78). https://doi.org/10.1186/1471-

2288-12-78 

 

Fahie, C., & Symons, D. (2003). Executive functioning and theory of mind in children 

clinically referred for attention and behavior problems. Journal Of Applied 

Developmental Psychology, 24(1), 51-73. https://doi.org/10.1016/s0193-

3973(03)00024-8 

 

Faulkner, G., Solomon, V., Berry, T., Deshpande, S., & Latimer-Cheung, A. (2014). Examining 

the Potential Disconnect Between Parents’ Perceptions and Reality Regarding the 

Physical Activity Levels of Their Children. Family Well-Being And Social 

Environments, 5(1). Retrieved 14 May 2021, from 

https://files.eric.ed.gov/fulltext/EJ1188870.pdf. 

 

Field, A. (2009). Discovering statistics using SPSS. SAGE. 

 

Finigan-Carr, N., Cheng, T., Gielen, A., Haynie, D., & Simons-Morton, B. (2015). Using the 

Theory of Planned Behavior to Predict Aggression and Weapons Carrying in Urban 

African American Early Adolescent Youth. Health Education & Behavior, 42(2), 220-

230. https://doi.org/10.1177/1090198114548479 

https://www.researchgate.net/publication/233896221_User-Friendly_Science_and_Mathematics_Can_it_interest_girls_and_minorities_in_breaking_through_the_Middle_School_wall
https://www.researchgate.net/publication/233896221_User-Friendly_Science_and_Mathematics_Can_it_interest_girls_and_minorities_in_breaking_through_the_Middle_School_wall
https://www.researchgate.net/publication/233896221_User-Friendly_Science_and_Mathematics_Can_it_interest_girls_and_minorities_in_breaking_through_the_Middle_School_wall
https://doi.org/10.1177/0165025416687412
https://doi.org/10.1017/s0954579407070198
https://doi.org/10.1080/10409289.2010.497451
https://doi.org/10.1177/0956797616687812
https://doi.org/10.3758/bf03203267
https://doi.org/10.1037/0012-1649.39.5.848
https://doi.org/10.1186/1471-2288-12-78
https://doi.org/10.1186/1471-2288-12-78
https://doi.org/10.1016/s0193-3973(03)00024-8
https://doi.org/10.1016/s0193-3973(03)00024-8
https://files.eric.ed.gov/fulltext/EJ1188870.pdf
https://doi.org/10.1177/1090198114548479


 71 

 

Freeman-Green, S., O'Brien, C., Wood, C., & Hitt, S. (2015). Effects of the SOLVE Strategy on 

the Mathematical Problem Solving Skills of Secondary Students with Learning 

Disabilities. Learning Disabilities Research & Practice, 30(2), 76-90. 

https://doi.org/10.1111/ldrp.12054 

 

Gestsdottir, S., von Suchodoletz, A., Wanless, S., Hubert, B., Guimard, P., & Birgisdottir, F. et 

al. (2014). Early Behavioral Self-Regulation, Academic Achievement, and Gender: 

Longitudinal Findings From France, Germany, and Iceland. Applied Developmental 

Science, 18(2), 90-109. https://doi.org/10.1080/10888691.2014.894870 

 

Glass, D., Singer, J., & Friedman, L. (1969). Psychic cost of adaptation to an environmental 

stressor. Journal Of Personality And Social Psychology, 12(3), 200-210. 

https://doi.org/10.1037/h0027629 

 

Goodman, R. (1997). The Strengths and Difficulties Questionnaire: A Research Note. Journal 

Of Child Psychology And Psychiatry, 38(5), 581-586. https://doi.org/10.1111/j.1469-

7610.1997.tb01545.x 

 

Graziano, P., Reavis, R., Keane, S., & Calkins, S. (2007). The role of emotion regulation in 

children's early academic success. Journal Of School Psychology, 45(1), 3-19. 

https://doi.org/10.1016/j.jsp.2006.09.002 

 

Halpin, P., Wolf, S., Yoshikawa, H., Rojas, N., Kabay, S., Pisani, L., & Dowd, A. (2019). 

Measuring early learning and development across cultures: Invariance of the IDELA 

across five countries. Developmental Psychology, 55(1), 23-37. 

https://doi.org/10.1037/dev0000626 

 

Hammer, D., Melhuish, E., & Howard, S. (2017). Do aspects of social, emotional and 

behavioural development in the pre-school period predict later cognitive and academic 

attainment?. Australian Journal Of Education, 61(3), 270-287. 

https://doi.org/10.1177/0004944117729514 

 

Hammer, D., Melhuish, E., & Howard, S. (2018). Antecedents and consequences of social–

emotional development: A longitudinal study of academic achievement. Archives Of 

Scientific Psychology, 6(1), 105-116. https://doi.org/10.1037/arc0000034 

 

Heaton, R., & Pendleton, M. (1981). Use of neuropsychological tests to predict adult patients' 

everyday functioning. Journal Of Consulting And Clinical Psychology, 49(6), 807-821. 

https://doi.org/10.1037/0022-006x.49.6.807 

 

Hofmann, W., Schmeichel, B., & Baddeley, A. (2012). Executive functions and self-regulation. 

Trends In Cognitive Sciences, 16(3), 174-180. https://doi.org/10.1016/j.tics.2012.01.006 

 

Horn, W., & Packard, T. (1985). Early identification of learning problems: A meta-analysis. 

Journal Of Educational Psychology, 77(5), 597-607. https://doi.org/10.1037/0022-

0663.77.5.597 

 

Hosseini-Kamkar, N., & Morton, J. (2014). Sex differences in self-regulation: an evolutionary 

perspective. Frontiers In Neuroscience, 8. https://doi.org/10.3389/fnins.2014.00233 

 

https://doi.org/10.1111/ldrp.12054
https://doi.org/10.1080/10888691.2014.894870
https://doi.org/10.1037/h0027629
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.1016/j.jsp.2006.09.002
https://doi.org/10.1037/dev0000626
https://doi.org/10.1177/0004944117729514
https://doi.org/10.1037/arc0000034
https://doi.org/10.1037/0022-006x.49.6.807
https://doi.org/10.1016/j.tics.2012.01.006
https://doi.org/10.1037/0022-0663.77.5.597
https://doi.org/10.1037/0022-0663.77.5.597
https://doi.org/10.3389/fnins.2014.00233


 72 

Howard, S., & Melhuish, E. (2017). An Early Years Toolbox for Assessing Early Executive 

Function, Language, Self-Regulation, and Social Development: Validity, Reliability, 

and Preliminary Norms. Journal Of Psychoeducational Assessment, 35(3), 255-275. 

https://doi.org/10.1177/0734282916633009 

 

Howard, S., Vasseleu, E., Batterham, M., & Neilsen-Hewett, C. (2020). Everyday Practices and 

Activities to Improve Pre-school Self-Regulation: Cluster RCT Evaluation of the 

PRSIST Program. Frontiers In Psychology, 11. 

https://doi.org/10.3389/fpsyg.2020.00137 

 

Howard, S., Vella, S., & Cliff, D. (2018). Children’s sports participation and self-regulation: 

Bi-directional longitudinal associations. Early Childhood Research Quarterly, 42, 140-

147. https://doi.org/10.1016/j.ecresq.2017.09.006 

 

Howse, R., Lange, G., Farran, D., & Boyles, C. (2003). Motivation and Self-Regulation as 

Predictors of Achievement in Economically Disadvantaged Young Children. The 

Journal Of Experimental Education, 71(2), 151-174. 

https://doi.org/10.1080/00220970309602061 

 

Hubert, B., Guimard, P., & Florin, A. (2017). Cognitive self-regulation and social functioning 

among French children: A longitudinal study from kindergarten to first grade. Psych 

Journal, 6(1), 57-75. https://doi.org/10.1002/pchj.160 

 

Hubert, B., Guimard, P., Florin, A., & Tracy, A. (2015). Indirect and Direct Relationships 

Between Self-Regulation and Academic Achievement During the Nursery/Elementary 

School Transition of French Students. Early Education And Development, 26(5-6), 685-

707. https://doi.org/10.1080/10409289.2015.1037624 

 

Hull, J. (1981). A self-awareness model of the causes and effects of alcohol consumption. 

Journal Of Abnormal Psychology, 90(6), 586-600. https://doi.org/10.1037/0021-

843x.90.6.586 

 

Huang, R. (2022 forthcoming). DPhil Thesis. Department of Education, University of Oxford. 

 

Inzlicht, M., & Schmeichel, B. (2012). What Is Ego Depletion? Toward a Mechanistic Revision 

of the Resource Model of Self-Control. Perspectives On Psychological Science, 7(5), 

450-463. https://doi.org/10.1177/1745691612454134 

 

Jahromi, L., & Stifter, C. (2008). Individual Differences in Preschoolers' Self-Regulation and 

Theory of Mind. Merrill-Palmer Quarterly, 54(1), 125-150. 

https://doi.org/10.1353/mpq.2008.0007 

 

Jaramillo, J., Rendón, M., Muñoz, L., Weis, M., & Trommsdorff, G. (2017). Children’s Self-

Regulation in Cultural Contexts: The Role of Parental Socialization Theories, Goals, 

and Practices. Frontiers In Psychology, 8. https://doi.org/10.3389/fpsyg.2017.00923 

 

Kerr, A., & Zelazo, P. (2004). Development of “hot” executive function: The children’s 

gambling task. Brain And Cognition, 55(1), 148-157. https://doi.org/10.1016/s0278-

2626(03)00275-6 

 

Kochanska, G., Murray, K., & Harlan, E. (2000). Effortful control in early childhood: 

Continuity and change, antecedents, and implications for social 

https://doi.org/10.1177/0734282916633009
https://doi.org/10.3389/fpsyg.2020.00137
https://doi.org/10.1016/j.ecresq.2017.09.006
https://doi.org/10.1080/00220970309602061
https://doi.org/10.1002/pchj.160
https://doi.org/10.1080/10409289.2015.1037624
https://doi.org/10.1037/0021-843x.90.6.586
https://doi.org/10.1037/0021-843x.90.6.586
https://doi.org/10.1177/1745691612454134
https://doi.org/10.1353/mpq.2008.0007
https://doi.org/10.3389/fpsyg.2017.00923
https://doi.org/10.1016/s0278-2626(03)00275-6
https://doi.org/10.1016/s0278-2626(03)00275-6


 73 

development. Developmental Psychology, 36(2), 220-232. https://doi.org/10.1037/0012-

1649.36.2.220 

 

Kopp, C. (1982). Antecedents of self-regulation: A developmental perspective. Developmental 

Psychology, 18(2), 199-214. https://doi.org/10.1037/0012-1649.18.2.199 

 

Kopp, C. (1989). Regulation of distress and negative emotions: A developmental view. 

Developmental Psychology, 25(3), 343-354. https://doi.org/10.1037/0012-1649.25.3.343 

 

Kuhl, J., & Kraska, K. (1993). Self-regulation: Psychometric properties of a computer-aided 

instrument. German Journal Of Psychology, 17(1), 11-24. Retrieved 19 May 2021, from 

https://psycnet.apa.org/record/1993-31825-001. 

 

Kwon, Y. (2004). Early childhood education in Korea: discrepancy between national 

kindergarten curriculum and practices. Educational Review, 56(3), 297-312. 

https://doi.org/10.1080/0013191042000201208 

 

Lakes, K. (2013). Measuring self-regulation in a physically active context: Psychometric 

analyses of scores derived from an observer-rated measure of self-regulation. Mental 

Health And Physical Activity, 6(3), 189-196. 

https://doi.org/10.1016/j.mhpa.2013.09.003 

 

Lakes, K., & Hoyt, W. (2004). Promoting self-regulation through school-based martial arts 

training. Journal Of Applied Developmental Psychology, 25(3), 283-302. 

https://doi.org/10.1016/j.appdev.2004.04.002 

 

Lan, X., Legare, C., Ponitz, C., Li, S., & Morrison, F. (2011). Investigating the links between 

the subcomponents of executive function and academic achievement: A cross-cultural 

analysis of Chinese and American preschoolers. Journal Of Experimental Child 

Psychology, 108(3), 677-692. https://doi.org/10.1016/j.jecp.2010.11.001 

 

Lan, X., Ponitz, C., Miller, K., Li, S., Cortina, K., Perry, M., & Fang, G. (2009). Keeping their 

attention: Classroom practices associated with behavioral engagement in first grade 

mathematics classes in China and the United States. Early Childhood Research 

Quarterly, 24(2), 198-211. https://doi.org/10.1016/j.ecresq.2009.03.002 

 

LeBuffe, P. A., & Naglieri, J. A. (1999). The Devereux Early Childhood Assessment. 

Lewisville: Kaplan Press. 

 

Lenes, R., McClelland, M., ten Braak, D., Idsøe, T., & Størksen, I. (2020). Direct and indirect 

pathways from children’s early self-regulation to academic achievement in fifth grade in 

Norway. Early Childhood Research Quarterly, 53, 612-624. 

https://doi.org/10.1016/j.ecresq.2020.07.005 

 

Lengua, L., Moran, L., Zalewski, M., Ruberry, E., Kiff, C., & Thompson, S. (2015). Relations 

of Growth in Effortful Control to Family Income, Cumulative Risk, and Adjustment in 

Preschool-age Children. Journal Of Abnormal Child Psychology, 43(4), 705-720. 

https://doi.org/10.1007/s10802-014-9941-2 

 

Lillard, A., & Else-Quest, N. (2006). THE EARLY YEARS: Evaluating Montessori Education. 

Science, 313(5795), 1893-1894. https://doi.org/10.1126/science.1132362 

 

https://doi.org/10.1037/0012-1649.36.2.220
https://doi.org/10.1037/0012-1649.36.2.220
https://doi.org/10.1037/0012-1649.18.2.199
https://doi.org/10.1037/0012-1649.25.3.343
https://psycnet.apa.org/record/1993-31825-001
https://doi.org/10.1080/0013191042000201208
https://doi.org/10.1016/j.mhpa.2013.09.003
https://doi.org/10.1016/j.appdev.2004.04.002
https://doi.org/10.1016/j.jecp.2010.11.001
https://doi.org/10.1016/j.ecresq.2009.03.002
https://doi.org/10.1016/j.ecresq.2020.07.005
https://doi.org/10.1007/s10802-014-9941-2
https://doi.org/10.1126/science.1132362


 74 

Liu, J., Xiao, B., Hipson, W., Coplan, R., Yang, P., & Cheah, C. (2018). Self-Regulation, 

Learning Problems, and Maternal Authoritarian Parenting in Chinese Children: A 

Developmental Cascades Model. Journal Of Child And Family Studies, 27(12), 4060-

4070. https://doi.org/10.1007/s10826-018-1218-x 

 

Logan, G. (1994). On the ability to inhibit thought and action: A users' guide to the stop signal 

paradigm. In D. Dagenbach & T. Carr, Inhibitory processes in attention, memory, and 

language (pp. 189-239). Academic Press. Retrieved 21 June 2021, from 

https://psycnet.apa.org/record/1994-97487-005. 

 

Lotze, G., Ravindran, N., & Myers, B. (2010). Moral Emotions, Emotion Self-Regulation, 

Callous-Unemotional Traits, and Problem Behavior in Children of Incarcerated 

Mothers. Journal Of Child And Family Studies, 19(6), 702-713. 

https://doi.org/10.1007/s10826-010-9358-7 

 

Malanchini, M., Engelhardt, L., Grotzinger, A., Harden, K., & Tucker-Drob, E. (2018). “Same 

but different”: Associations between multiple aspects of self-regulation, cognition, and 

academic abilities. Journal Of Personality And Social Psychology, 117(6), 1164-1188. 

https://doi.org/10.1037/pspp0000224 

 

Martinovic, D., Burgess, G., Pomerleau, C., & Marin, C. (2016). Computer games that exercise 

cognitive skills: What makes them engaging for children?. Computers In Human 

Behavior, 60, 451-462. https://doi.org/10.1016/j.chb.2016.02.063 

 

Matthews, J., Ponitz, C., & Morrison, F. (2009). Early gender differences in self-regulation and 

academic achievement. Journal Of Educational Psychology, 101(3), 689-704. 

https://doi.org/10.1037/a0014240 

 

McClelland, M., Cameron, C., Connor, C., Farris, C., Jewkes, A., & Morrison, F. (2007). Links 

between behavioral regulation and preschoolers' literacy, vocabulary, and math 

skills. Developmental Psychology, 43(4), 947-959. https://doi.org/10.1037/0012-

1649.43.4.947 

 

McClelland, M., Ponitz, C., Messersmith, E., & Tominey, S. (2010). Self-regulation: The 

integration of cognition and emotion. In R. Lerner & W. Overton, Handbook of life-

span development (pp. 509-553). Wiley & Sons. Retrieved 14 May 2021, from 

https://www.researchgate.net/publication/284419037_Self-

regulation_The_integration_of_cognition_and_emotion. 

 

Mesquita, B., & Frijda, N. (1992). Cultural variations in emotions: A review. Psychological 

Bulletin, 112(2), 179-204. https://doi.org/10.1037/0033-2909.112.2.179 

 

Mischel, W., & Underwood, B. (1974). Instrumental Ideation in Delay of Gratification. Child 

Development, 45(4), 1083. https://doi.org/10.2307/1128098 

 

Mishra, P., Pandey, C., Singh, U., Gupta, A., Sahu, C., & Keshri, A. (2019). Descriptive 

statistics and normality tests for statistical data. Annals Of Cardiac Anaesthesia, 22(1), 

67-72. https://doi.org/10.4103/aca.aca_157_18 

 

Montessori, M., & Claremont, C. (1967). The absorbent mind. Dell. 

 

https://doi.org/10.1007/s10826-018-1218-x
https://psycnet.apa.org/record/1994-97487-005
https://doi.org/10.1007/s10826-010-9358-7
https://doi.org/10.1037/pspp0000224
https://doi.org/10.1016/j.chb.2016.02.063
https://doi.org/10.1037/a0014240
https://doi.org/10.1037/0012-1649.43.4.947
https://doi.org/10.1037/0012-1649.43.4.947
https://www.researchgate.net/publication/284419037_Self-regulation_The_integration_of_cognition_and_emotion
https://www.researchgate.net/publication/284419037_Self-regulation_The_integration_of_cognition_and_emotion
https://doi.org/10.1037/0033-2909.112.2.179
https://doi.org/10.2307/1128098
https://doi.org/10.4103/aca.aca_157_18


 75 

Montroy, J., Bowles, R., Skibbe, L., McClelland, M., & Morrison, F. (2016). The development 

of self-regulation across early childhood. Developmental Psychology, 52(11), 1744-

1762. https://doi.org/10.1037/dev0000159 

 

Morasch, K., & Bell, M. (2011). Self-regulation of negative affect at 5 and 10 months. 

Developmental Psychobiology, 54(2), 215-221. https://doi.org/10.1002/dev.20584 

 

Morrison, F., Ponitz, C., & McClelland, M. (2010). Self-regulation and academic achievement 

in the transition to school. In S. Calkins & M. Bell, Child development at the 

intersection of emotion and cognition (pp. 203-224). American Psychological 

Association. Retrieved 21 June 2021, from 

https://www.researchgate.net/publication/232494552_Self-

regulation_and_academic_achievement_in_the_transition_to_school. 

 

Muller, U., Steven Dick, A., Gela, K., Overton, W., & Zelazo, P. (2006). The Role of Negative 

Priming in Preschoolers' Flexible Rule Use on the Dimensional Change Card Sort 

Task. Child Development, 77(2), 395-412. https://doi.org/10.1111/j.1467-

8624.2006.00878.x 

 

Muraven, M., & Baumeister, R. (2000). Self-regulation and depletion of limited resources: 

Does self-control resemble a muscle?. Psychological Bulletin, 126(2), 247-259. 

https://doi.org/10.1037/0033-2909.126.2.247 

 

Muraven, M., Shmueli, D., & Burkley, E. (2006). Conserving self-control strength. Journal Of 

Personality And Social Psychology, 91(3), 524-537. https://doi.org/10.1037/0022-

3514.91.3.524 

 

Muraven, M., Tice, D., & Baumeister, R. (1998). Self-control as a limited resource: Regulatory 

depletion patterns. Journal Of Personality And Social Psychology, 74(3), 774-789. 

https://doi.org/10.1037/0022-3514.74.3.774 

 

Muris, P., Meesters, C., & Blijlevens, P. (2007). Self-reported reactive and regulative 

temperament in early adolescence: Relations to internalizing and externalizing problem 

behavior and “Big Three” personality factors. Journal Of Adolescence, 30(6), 1035-

1049. https://doi.org/10.1016/j.adolescence.2007.03.003 

 

Oh, S., & Lewis, C. (2008). Korean Preschoolers’ Advanced Inhibitory Control and Its Relation 

to Other Executive Skills and Mental State Understanding. Child Development, 79(1), 

80-99. https://doi.org/10.1111/j.1467-8624.2007.01112.x 

 

Orcan, F. (2020). Parametric or Non-parametric: Skewness to Test Normality for Mean 

Comparison. International Journal Of Assessment Tools In Education, 7(2), 236-246. 

https://doi.org/10.21449/ijate.656077 

 

Osborne, J., & Waters, E. (2002). Four Assumptions Of Multiple Regression That Researchers 

Should Always Test. Practical Assessment, Research And Evaluation, 8(2). Retrieved 6 

July 2021, from 

https://www.researchgate.net/publication/234616195_Four_Assumptions_of_Multiple_

Regression_That_Researchers_Should_Always_Test. 

 

https://doi.org/10.1037/dev0000159
https://doi.org/10.1002/dev.20584
https://www.researchgate.net/publication/232494552_Self-regulation_and_academic_achievement_in_the_transition_to_school
https://www.researchgate.net/publication/232494552_Self-regulation_and_academic_achievement_in_the_transition_to_school
https://doi.org/10.1111/j.1467-8624.2006.00878.x
https://doi.org/10.1111/j.1467-8624.2006.00878.x
https://doi.org/10.1037/0033-2909.126.2.247
https://doi.org/10.1037/0022-3514.91.3.524
https://doi.org/10.1037/0022-3514.91.3.524
https://doi.org/10.1037/0022-3514.74.3.774
https://doi.org/10.1016/j.adolescence.2007.03.003
https://doi.org/10.1111/j.1467-8624.2007.01112.x
https://doi.org/10.21449/ijate.656077
https://www.researchgate.net/publication/234616195_Four_Assumptions_of_Multiple_Regression_That_Researchers_Should_Always_Test
https://www.researchgate.net/publication/234616195_Four_Assumptions_of_Multiple_Regression_That_Researchers_Should_Always_Test


 76 

Pandey, A., Hale, D., Das, S., Goddings, A., Blakemore, S., & Viner, R. (2018). Effectiveness 

of Universal Self-regulation–Based Interventions in Children and Adolescents. JAMA 

Pediatrics, 172(6), 566-575. https://doi.org/10.1001/jamapediatrics.2018.0232 

 

Pang, Y., & Richey, D. (2007). Preschool education in China and the United States: a personal 

perspective. Early Child Development And Care, 177(1), 1-13. 

https://doi.org/10.1080/14797580500252712 

 

Pears, K., Kim, H., Healey, C., Yoerger, K., & Fisher, P. (2014). Improving Child Self-

Regulation and Parenting in Families of Pre-kindergarten Children with Developmental 

Disabilities and Behavioral Difficulties. Prevention Science, 16(2), 222-232. 

https://doi.org/10.1007/s11121-014-0482-2 

 

Pisani, L., Borisova, I., & Dowd, A. (2018). Developing and validating the International 

Development and Early Learning Assessment (IDELA). International Journal Of 

Educational Research, 91, 1-15. https://doi.org/10.1016/j.ijer.2018.06.007 

 

Pisani, L., Borisova, I., & Dowd, A. (2015). International Development and Early Learning 

Assessment Technical Working Paper. Retrieved from 

https://repositorio.minedu.gob.pe/bitstream/handle/20.500.12799/4344/International%2

0Development%20and%20Early%20Learning%20Assessment%20Technical%20Worki

ng%20Paper.pdf?sequence=1 

 

Ponitz, C., McClelland, M., Jewkes, A., Connor, C., Farris, C., & Morrison, F. (2008). Touch 

your toes! Developing a direct measure of behavioral regulation in early 

childhood. Early Childhood Research Quarterly, 23(2), 141-158. 

https://doi.org/10.1016/j.ecresq.2007.01.004 

 

Ponitz, C., McClelland, M., Matthews, J., & Morrison, F. (2009). A structured observation of 

behavioral self-regulation and its contribution to kindergarten outcomes. Developmental 

Psychology, 45(3), 605-619. https://doi.org/10.1037/a0015365 

 

Posner, M., & Rothbart, M. (2007). Research on Attention Networks as a Model for the 

Integration of Psychological Science. Annual Review Of Psychology, 58(1), 1-23. 

https://doi.org/10.1146/annurev.psych.58.110405.085516 

 

Powers, W. (1973). Feedback: Beyond Behaviorism: Stimulus-response laws are wholly 

predictable within a control-system model of behavioral organization. Science, 

179(4071), 351-356. https://doi.org/10.1126/science.179.4071.351 

 

Qi, X., & Melhuish, E. (2017). Early childhood education and care in China: history, current 

trends and challenges. Early Years, 37(3), 268-284. 

https://doi.org/10.1080/09575146.2016.1236780 

 

Raver, C., Jones, S., Li-Grining, C., Zhai, F., Bub, K., & Pressler, E. (2011). CSRP’s Impact on 

Low-Income Preschoolers’ Preacademic Skills: Self-Regulation as a Mediating 

Mechanism. Child Development, 82(1), 362-378. https://doi.org/10.1111/j.1467-

8624.2010.01561.x 

 

Ren, L., & Fan, J. (2018). Chinese preschoolers’ daily routine and its associations with parent-

child relationships and child self-regulation. International Journal Of Behavioral 

Development, 43(2), 179-184. https://doi.org/10.1177/0165025418811126 

https://doi.org/10.1001/jamapediatrics.2018.0232
https://doi.org/10.1080/14797580500252712
https://doi.org/10.1007/s11121-014-0482-2
https://doi.org/10.1016/j.ijer.2018.06.007
https://repositorio.minedu.gob.pe/bitstream/handle/20.500.12799/4344/International%20Development%20and%20Early%20Learning%20Assessment%20Technical%20Working%20Paper.pdf?sequence=1
https://repositorio.minedu.gob.pe/bitstream/handle/20.500.12799/4344/International%20Development%20and%20Early%20Learning%20Assessment%20Technical%20Working%20Paper.pdf?sequence=1
https://repositorio.minedu.gob.pe/bitstream/handle/20.500.12799/4344/International%20Development%20and%20Early%20Learning%20Assessment%20Technical%20Working%20Paper.pdf?sequence=1
https://doi.org/10.1016/j.ecresq.2007.01.004
https://doi.org/10.1037/a0015365
https://doi.org/10.1146/annurev.psych.58.110405.085516
https://doi.org/10.1126/science.179.4071.351
https://doi.org/10.1080/09575146.2016.1236780
https://doi.org/10.1111/j.1467-8624.2010.01561.x
https://doi.org/10.1111/j.1467-8624.2010.01561.x
https://doi.org/10.1177/0165025418811126


 77 

 

Rimm-Kaufman, S., Pianta, R., & Cox, M. (2000). Teachers’ judgments of problems in the 

transition to kindergarten. Early Childhood Research Quarterly, 15(2), 147-166. 

https://doi.org/10.1016/s0885-2006(00)00049-1 

 

Robson, D., Allen, M., & Howard, S. (2020). Self-regulation in childhood as a predictor of 

future outcomes: A meta-analytic review. Psychological Bulletin, 146(4), 324-354. 

https://doi.org/10.1037/bul0000227 

 

Rosvold, H., Mirsky, A., Sarason, I., Bransome, E., & Beck, L. (1956). A continuous 

performance test of brain damage. Journal Of Consulting Psychology, 20(5), 343-350. 

https://doi.org/10.1037/h0043220 

 

Rothbart, M., Ahadi, S., & Hershey, K. (1994). Temperament and Social Behavior in 

childhood. Merrill-Palmer Quarterly, 40(1), 21-39. Retrieved 16 May 2021, from 

http://www.jstor.org/stable/23087906. 

 

Rothbart, M., Posner, M., & Kieras, J. (2006). Temperament, attention, and the development of 

self-regulation. In K. McCartney & D. Phillips, Blackwell handbook of early childhood 

development (pp. 338-357). Blackwell Publishing. Retrieved 13 July 2021, from 

https://psycnet.apa.org/record/2006-04286-017. 

 

Sabbagh, M., Xu, F., Clarlson, S., Moses, L., & Lee, K. (2006). The Development of Executive 

Functioning and Theory of Mind: A Comparison of Chinese and U.S. Preschoolers. 

Psychological Science, 17(1), 74-81. https://doi.org/doi:10.1111/j.1467-

9280.2005.01667.x. 

 

Save the Children. (2011). About IDELA - IDELA. IDELA. Retrieved 1 July 2021, from 

https://idela-network.org/about/. 

 

Save the Children International China Country Office. (2016). IDELA Report in Yunnan 

(China). Retrieved from https://idela-network.org/resource/idela-report-in-yunnan-

china/ 

 

Sawyer, A., Chittleborough, C., Mittinty, M., Miller-Lewis, L., Sawyer, M., Sullivan, T., & 

Lynch, J. (2014). Are trajectories of self-regulation abilities from ages 2-3 to 6-7 

associated with academic achievement in the early school years?. Child: Care, Health 

And Development, 41(5), 744-754. https://doi.org/10.1111/cch.12208 

 

Schunk, D., & Zimmerman, B. (1997). Social origins of self-regulatory 

competence. Educational Psychologist, 32(4), 195-208. 

https://doi.org/10.1207/s15326985ep3204_1 

 

Sheese, B., Rothbart, M., Posner, M., White, L., & Fraundorf, S. (2008). Executive attention 

and self-regulation in infancy. Infant Behavior And Development, 31(3), 501-510. 

https://doi.org/10.1016/j.infbeh.2008.02.001 

 

Shields, A., & Cicchetti, D. (1997). Emotion regulation among school-age children: The 

development and validation of a new criterion Q-sort scale. Developmental 

Psychology, 33(6), 906-916. https://doi.org/10.1037/0012-1649.33.6.906 

 

https://doi.org/10.1016/s0885-2006(00)00049-1
https://doi.org/10.1037/bul0000227
https://doi.org/10.1037/h0043220
http://www.jstor.org/stable/23087906
https://psycnet.apa.org/record/2006-04286-017
https://doi.org/doi:10.1111/j.1467-9280.2005.01667.x
https://doi.org/doi:10.1111/j.1467-9280.2005.01667.x
https://idela-network.org/about/
https://idela-network.org/resource/idela-report-in-yunnan-china/
https://idela-network.org/resource/idela-report-in-yunnan-china/
https://doi.org/10.1111/cch.12208
https://doi.org/10.1207/s15326985ep3204_1
https://doi.org/10.1016/j.infbeh.2008.02.001
https://doi.org/10.1037/0012-1649.33.6.906


 78 

Siraj, I., Kingston, D., Neilsen-Hewett, C., Howard, S., Melhuish, E., de Rosnay, M., Duursma, 

E. & Luu, B. (2016). Fostering Effective Early Learning: A review of the current 

international evidence considering quality in early childhood education and care 

programmes - in delivery, pedagogy and child outcomes. Sydney, Australia: NSW 

Department of Education. Retrieved 20 June 2021, from 

https://ro.uow.edu.au/cgi/viewcontent.cgi?article=5315&context=sspapers 

 

Skibbe, L., Montroy, J., Bowles, R., & Morrison, F. (2019). Self-regulation and the 

development of literacy and language achievement from preschool through second 

grade. Early Childhood Research Quarterly, 46, 240-251. 

https://doi.org/10.1016/j.ecresq.2018.02.005 

 

Slot, P., Mulder, H., Verhagen, J., & Leseman, P. (2017). Preschoolers' cognitive and emotional 

self-regulation in pretend play: Relations with executive functions and quality of 

play. Infant And Child Development, 26(6), e2038. https://doi.org/10.1002/icd.2038 

 

Smith-Donald, R., Raver, C., Hayes, T., & Richardson, B. (2007). Preliminary construct and 

concurrent validity of the Preschool Self-regulation Assessment (PSRA) for field-based 

research. Early Childhood Research Quarterly, 22(2), 173-187. 

https://doi.org/10.1016/j.ecresq.2007.01.002 

 

Smithers, L., Sawyer, A., Chittleborough, C., Davies, N., Davey Smith, G., & Lynch, J. (2018). 

A systematic review and meta-analysis of effects of early life non-cognitive skills on 

academic, psychosocial, cognitive and health outcomes. Nature Human 

Behaviour, 2(11), 867-880. https://doi.org/10.1038/s41562-018-0461-x 

 

Stroop, J. (1935). Studies of interference in serial verbal reactions. Journal Of Experimental 

Psychology, 18(6), 643-662. https://doi.org/10.1037/h0054651 

 

Tangney, J., Baumeister, R., & Boone, A. (2004). High Self-Control Predicts Good Adjustment, 

Less Pathology, Better Grades, and Interpersonal Success. Journal Of 

Personality, 72(2), 271-324. https://doi.org/10.1111/j.0022-3506.2004.00263.x 

 

Trentacosta, C., & Izard, C. (2007). Kindergarten children's emotion competence as a predictor 

of their academic competence in first grade. Emotion, 7(1), 77-88. 

https://doi.org/10.1037/1528-3542.7.1.77 

 

Tsai, J., Louie, J., Chen, E., & Uchida, Y. (2007). Learning What Feelings to Desire: 

Socialization of Ideal Affect Through Children's Storybooks. Personality And Social 

Psychology Bulletin, 33(1), 17-30. https://doi.org/10.1177/0146167206292749 

 

Vohs, K., & Heatherton, T. (2000). Self-Regulatory Failure: A Resource-Depletion 

Approach. Psychological Science, 11(3), 249-254. https://doi.org/10.1111/1467-

9280.00250 

 

von Suchodoletz, A., Gestsdottir, S., Wanless, S., McClelland, M., Birgisdottir, F., 

Gunzenhauser, C., & Ragnarsdottir, H. (2013). Behavioral self-regulation and relations 

to emergent academic skills among children in Germany and Iceland. Early Childhood 

Research Quarterly, 28(1), 62-73. https://doi.org/10.1016/j.ecresq.2012.05.003 

 

Vukman, K., & Licardo, M. (2010). How cognitive, metacognitive, motivational and emotional 

self‐regulation influence school performance in adolescence and early 

https://ro.uow.edu.au/cgi/viewcontent.cgi?article=5315&context=sspapers
https://doi.org/10.1016/j.ecresq.2018.02.005
https://doi.org/10.1002/icd.2038
https://doi.org/10.1016/j.ecresq.2007.01.002
https://doi.org/10.1038/s41562-018-0461-x
https://doi.org/10.1037/h0054651
https://doi.org/10.1111/j.0022-3506.2004.00263.x
https://doi.org/10.1037/1528-3542.7.1.77
https://doi.org/10.1177/0146167206292749
https://doi.org/10.1111/1467-9280.00250
https://doi.org/10.1111/1467-9280.00250
https://doi.org/10.1016/j.ecresq.2012.05.003


 79 

adulthood. Educational Studies, 36(3), 259-268. 

https://doi.org/10.1080/03055690903180376 

 

Vygotsky, L. (1962). Studies in communication. Thought and language. (Hanfmann, E., & 

Vakar, G., Eds.). MIT Press. https://doi.org/10.1037/1113-000 

 

Wanless, S., McClelland, M., Acock, A., Ponitz, C., Son, S., & Lan, X. et al. (2011a). 

Measuring behavioral regulation in four societies. Psychological Assessment, 23(2), 

364-378. https://doi.org/10.1037/a0021768 

 

Wanless, S., McClelland, M., Tominey, S., & Acock, A. (2011b). The Influence of 

Demographic Risk Factors on Children's Behavioral Regulation in Prekindergarten and 

Kindergarten. Early Education And Development, 22(3), 461-488. 

https://doi.org/10.1080/10409289.2011.536132 

 

Weis, M., Heikamp, T., & Trommsdorff, G. (2013). Gender differences in school achievement: 

The role of self-regulation. Frontiers In Psychology, 4. 

https://doi.org/10.3389/fpsyg.2013.00442 

 

Willoughby, M., Kupersmidt, J., Voegler-Lee, M., & Bryant, D. (2011). Contributions of Hot 

and Cool Self-Regulation to Preschool Disruptive Behavior and Academic 

Achievement. Developmental Neuropsychology, 36(2), 162-180. 

https://doi.org/10.1080/87565641.2010.549980 

 

Wolf, S., Halpin, P., Yoshikawa, H., Dowd, A., Pisani, L., & Borisova, I. (2017). Measuring 

school readiness globally: Assessing the construct validity and measurement invariance 

of the International Development and Early Learning Assessment (IDELA) in 

Ethiopia. Early Childhood Research Quarterly, 41, 21-36. 

https://doi.org/10.1016/j.ecresq.2017.05.001 

 

Wolf, S., & McCoy, D. (2019). The role of executive function and social-emotional skills in the 

development of literacy and numeracy during preschool: a cross-lagged longitudinal 

study. Developmental Science, 22(4). https://doi.org/10.1111/desc.12800 

 

Zelazo, P., & Carlson, S. (2012). Hot and Cool Executive Function in Childhood and 

Adolescence: Development and Plasticity. Child Development Perspectives, 6(4), 354-

360. https://doi.org/10.1111/j.1750-8606.2012.00246.x 

 

Zhou, Q., Chen, S., & Main, A. (2012). Commonalities and Differences in the Research on 

Children’s Effortful Control and Executive Function: A Call for an Integrated Model of 

Self-Regulation. Child Development Perspectives, 6(2), 112-121. 

https://doi.org/10.1111/j.1750-8606.2011.00176.x 

 

Zhou, Q., Lengua, L., & Wang, Y. (2009). The relations of temperament reactivity and effortful 

control to children’s adjustment problems in China and the United 

States. Developmental Psychology, 45(3), 724-739. https://doi.org/10.1037/a0013776 

 

Zimmerman, R., Khoury, E., Vega, W., Gil, A., & Warheit, G. (1995). Teacher and parent 

perceptions of behavior problems among a sample of African American, Hispanic, and 

non-Hispanic white studients. American Journal Of Community Psychology, 23(2), 181-

197. https://doi.org/10.1007/bf02506935 

 

https://doi.org/10.1080/03055690903180376
https://doi.org/10.1037/1113-000
https://doi.org/10.1037/a0021768
https://doi.org/10.1080/10409289.2011.536132
https://doi.org/10.3389/fpsyg.2013.00442
https://doi.org/10.1080/87565641.2010.549980
https://doi.org/10.1016/j.ecresq.2017.05.001
https://doi.org/10.1111/desc.12800
https://doi.org/10.1111/j.1750-8606.2012.00246.x
https://doi.org/10.1111/j.1750-8606.2011.00176.x
https://doi.org/10.1037/a0013776
https://doi.org/10.1007/bf02506935


 80 

Appendix I 

ANOVA power analysis 

Powering the predictor variables gender (2 levels), age group (2 levels) and interactions (gender 

* age group). The effect size was assumed as medium effect size (0.06). The error rate was 

chosen as 0.05. The statistical power was selected at 0.95. The number of groups was 6 (2 * 2 = 

4).The numerator df value for the predictor variable was found by the taking the number of 

levels and subtracting one. In this case, the numerator df values for both gender and age group 

were 1 (2 – 1 = 1 df). The numerator df value for the interaction was found by multiplying the 

df values for both predictors. In this case, the numerator df value for the interaction was 1 (1 * 1 

= 1 df). 
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Regression power analysis 
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Appendix II 

 

Age in months – normality check (histogram and Q-Q plot) 
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Numeracy scores – normality check (histogram and Q-Q plot) 
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Literacy scores – normality check (histogram and Q-Q plot) 
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Behavioural self-regulation scores – normality check (histogram and Q-Q plot) 
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Cognitive self-regulation – normality check (histogram and Q-Q plot) 
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Emotional self-regulation – normality check (histogram and Q-Q plot) 
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All variables – normality check (skewness and kurtosis) 
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All variables – normality check (K-S and S-W test) 
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Appendix III 

 

ANOVA assumptions check 
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Appendix IV 

ANOVA SPSS outputs 
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Appendix V 

 

Powering the predictor variables gender (2 levels), specific age group (3 levels) and interactions 

(gender * specific age group). The effect size was assumed as medium effect size (0.06). The 

error rate was chosen as 0.05. The statistical power was selected at 0.95. The number of groups 

was 6 (2 * 3 = 6). For powering the predictor gender, the numerator df value was 1 (2 – 1 = 1 

df). 
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For powering the predictor specific age group, the numerator df value was 2 (3 – 1 = 2 df). 
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For powering the interaction, the numerator df value was 2 (1* 2 = 2 df). 
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Appendix VI 

 

Regression (i.e., dependent variable = numeracy) assumptions check 
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Appendix VII 

 

Regression (i.e., dependent variable = literacy) assumptions check 
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Appendix VIII 

 

Interaction effects SPSS outputs – when the dependent variable was numeracy and the 

moderator was gender 
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Interaction effects SPSS outputs –when the dependent variable was literacy and the moderator 

was gender 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 99 

Interaction effects SPSS outputs – when the dependent variable was numeracy and the 

moderator was age  
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Interaction effects SPSS outputs – when the dependent variable was literacy and the moderator 

was age 

 
 

 

 

 

 


