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Chapter 5

The current dissertation provides evidence for the important role of self-regulation in school 
performance and for the role of the transition to formal schooling in shaping the development 
of higher-order cognitive processes that contribute to self-regulation. The meta-analytic 
findings in Chapter 2 showed that flexible thinking, which is an important contributor to 
cognitive self-regulation (i.e., executive function), is positively and substantially related 
to math and reading performance. The results in Chapter 3 demonstrated that behavioral 
self-regulation (i.e., effortful control) is related to educational attainment with respect to 
secondary school tracks via self-efficacy in Turkish minority preadolescents. In Chapter 4, it 
was found that Turkish minority kindergarteners show differential gains in flexible thinking 
during the transition to the first year of formal schooling. The findings will be discussed in 
greater detail below.

Self-regulation and academic performance

In Chapter 2, associations between cognitive flexibility and academic outcomes were 
examined in a meta-analytic study. Cognitive flexibility was significantly and positively 
related to math and reading performance, indicating that children with a higher capacity 
to switch a conceptual representation (i.e., goals, rules or strategies for problem solving) 
to a different one show better performance in both math and reading. It has been suggested 
that cognitive flexibility facilitates math performance by helping children to switch between 
different arithmetical strategies (Agostino et al., 2010; Bull, Espy, & Wiebe, 2008; Mayes, 
Calhoun, Bixler, & Zimmerman, 2009; Van der Sluis, De Jong, & Van der Leij, 2007), 
whereas reading has been considered as a crystallized skill requiring automatic letter and 
phoneme identification (Blair & Razza, 2007), thus leaving no clear explanation for a 
link with flexible thinking. We found that the combined effect sizes of the associations of 
flexibility with math and reading were quite similar, indicating a domain-general contribution 
to academic achievement. 
	 Our findings also showed a substantial association between math and reading 
performance, supporting the notion that these two academic domains have common underlying 
mechanisms. Specifically, the sequence of skill acquisition is the same in both domains: 
children learn to solve arithmetical tasks and read texts by effortful procedural strategies in 
the beginning, and with practice and experience, these strategies turn to automatic retrieval 
of information (e.g., word recognition or arithmetical facts) with high levels of accuracy 
and speed (Kulak, 1993). In line with this, a meta-analytic study showed that deficits in 
working memory and problem solving might be common processes underlying math and 
reading disabilities (Swanson, Jerman, & Zheng, 2009). Thus, previous findings support the 
assumption that math and reading performance share some variance that is accounted for 
by cognitive processes that are required both for encoding and retrieving information and 
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strategies. We did find some evidence that cognitive flexibility may be one of the higher-
order abilities contributing to the performance in both domains. 
	 Although cognitive flexibility tasks show a great deal of variety in content and 
complexity, all of them have a similar requirement: children have to use a particular approach 
to respond correctly, then the rule is changed, so they have to adopt an alternative approach. 
In this regard, they use ‘if-then’ rule structures, which enables them to reflect upon the rule 
pairs (Jacques & Zelazo, 2005). The better children conceptually represent the rules, the 
easier they can switch between them, which is also required in academic tasks such as math 
assignments in which children need to switch from one arithmetic operation (e.g., addition) 
to another (e.g., subtraction). Flexible thinking may help children to integrate different 
sources of information, retrieve alternative learning strategies and sometimes switch attention 
between different components of an integrated whole (e.g., between grammar and semantic 
parts of a sentence), which in turn may promote academic performance. 
	 In Chapter 3, the relation between self-regulation and educational attainment with respect 
to secondary school tracks was examined in Turkish minority preadolescents. Self-regulation 
is a multidimensional construct involving cognitive as well as behavioral (temperament-
based) aspects (Liew, 2012). Although cognitive and behavioral self-regulatory capacities 
have some commonality (e.g., attentional and inhibitory control), they are distinct processes 
(Zhou, Chen, & Main, 2012). In this dissertation, computerized executive function tasks, 
assessing cognitive self-regulation and parent ratings of effortful control assessing behavioral 
self-regulation were used. Our findings suggest that behavioral self-regulation was related to 
educational attainment via self-efficacy, suggesting that effortful control provides children 
with self-confidence regarding their academic abilities, which in turn facilitates academic 
performance (Marsh, Trautwein, Ludtke, Koller, & Baumert, 2005). Temperamental 
characteristics such as persistence, motivation and freedom from distractability may let them 
receive positive feedback from parents and teachers (Silva et al., 2011), which increases 
their sense of competence (Blair & Diamond, 2008). Through this positive self-image, they 
may feel less threatened in cognitively challenging learning situations, and perform better 
in academic tasks, which may enable them start a higher level in secondary school. Given 
that the results in Chapter 3 are based on ethnic minority preadolescents, who were found to 
be more anxious and withdrawn than their Dutch peers (Murad, Joung, Van Lenthe, Bengi-
Arslan, & Crijnen, 2003), intervention programs focusing on behavioral self-regulation may 
not only be helpful for their academic trajectories but also for their psychological well-being, 
which are critical predictors of long-term quality of life (Van Oort et al., 2006).
	 Contrary to the meta-analytic evidence in Chapter 2, the findings in Chapter 3 did not 
support a link between executive function (cognitive flexibility and working memory), and 
educational attainment with respect to secondary school tracks. A possible explanation for 
this lack of convergence might be that performance on complex executive function tasks 
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require a cognitively demanding sequence of actions such as planning, monitoring and 
problem solving, which are important for academic performance in middle childhood (Best, 
Miller, & Naglieri, 2011). The EF tasks used in Chapter 3 may not be as demanding as 
traditionally used complex EF tasks and therefore may not have tapped into the domain-
general skills that children need to achieve a high secondary educational track. The cognitive 
flexibility measure used in Chapter 3 for instance is a version of the task switching paradigm, 
which requires switching between two simple tasks (pressing on the same side as the heart 
and pressing on the opposite side as the flower), therefore it does not require as much in terms 
of problem solving skills compared to complex shifting measures such as the Wisconsin 
Card Sorting Test (Huizinga & Van der Molen, 2011). It is also likely that the contribution of 
Dutch proficiency to educational attainment was substantial which might have overshadowed 
the role of executive function. Using multiple tasks assessing the same EF skills (Müller, 
Liebermann, Frye, & Zelazo, 2008), controlling for ‘nonexecutive demands’ of these tasks 
(Van der Sluis et al., 2007), and including an ethnic majority, monolingual sample would 
enable us to examine whether executive function would contribute more to achievement. 
	 In addition, the findings in Chapter 3 showed that Dutch vocabulary was positively 
related not only to educational attainment, but also to self-efficacy; indicating that 
preadolescents with better verbal ability had higher levels of academic achievement and 
more positive beliefs about their capabilities. This finding is particularly meaningful given 
that our study consisted of an ethnic minority sample, for whom host language difficulties 
have been reported as an important reason for educational disadvantage (Morrison, Bachman, 
& Connor, 2005; Oller & Eilers, 2002). Specifically, there is some evidence that Turkish 
minority children lag behind their native Dutch peers in the host language at the beginning 
of formal education (Scheele, Leseman, & Mayo, 2010). In the Netherlands, after 1980s, 
Dutch government policies emphasized the monolingual education in schools (Extra & 
Yağmur, 2010) to reinforce the sociocultural integration of immigrants (Driessen, 2000). 
Compensatory community-based programs (i.e., Pre- and Early Primary School Education, 
VVE) were designed to improve linguistic development of low income, ethnic minority 
children, in line with Head Start programs in the U.S. (Leseman, 2002). Some researchers 
investigated whether minority children’s verbal competence can be improved by training 
parents’ communication skills with their children at the kindergarten age through a long-term, 
home-based and structured intervention (Leseman & Van Tuijl, 2001). The intervention did 
not result in gains in children’s Dutch vocabulary probably due to the fact that the mothers 
chose to administer the curriculum in Turkish. Nevertheless, it improved children’s cognitive 
and pre-academic skills, which are important for their later achievement. Thus, what parents 
provide children in dialogue mattered for their cognitive development, however the gains 
in the ethnic language did not transfer to the host language (Cummins, 1991). There is 
accumulating evidence that multilingual children perform better in executive function tasks, 
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particularly in those requiring conflict resolution and cognitive flexibility, than monolingual 
children when they are matched with respect to family background characteristics (Bialystok, 
1999; Bialystok, 2011; Bialystok & Martin, 2004). Although multilingualism has been found 
to lead to low proficiency in both languages, it might facilitate cognitive development in 
children (Bialystok, 2009), which in turn predicts academic achievement. Based on this 
evidence, it may be suggested that compensatory activities fostering children’s ethnic 
and host language skills might be helpful for ethnic minority children’s overall language 
proficiency, their academic achievement and self-efficacy.

Self-regulation and intelligence as predictors of academic outcomes

It is important to consider to what extent self-regulation overlaps with intelligence as both 
of the constructs are considered to be crucial predictors of academic achievement. Although 
brain structures and neural functioning that underlie cognitive control overlap substantially 
with those that underlie general intelligence (Barbey et al., 2012; Roca et al., 2010), these 
two higher-order cognitive processes are distinct (Blair, 2006; Blair, Zelazo, & Greenberg, 
2005). The distinction has been shown both by factor-analytic evidence from typically 
developing children (Espy, Kaufmann, McDiarmid, & Glisky, 1999), and by findings in 
samples of children with developmental disorders (e.g., attention deficit hyperactivity 
disorder, phenylketonuria, specific learning disabilities) who performed poorly on executive 
function measures despite the fact that their general intelligence scores were in the normal 
range (Barkley, 1997; Diamond, Prevor, Callender, & Druin, 1997; McLean & Hitch, 1999). 
	 In Chapter 2, to specifically explore the overlap between cognitive flexibility and 
intelligence, the correlation coefficents between flexibility and intelligence performance 
across studies that were previously selected for the relation between flexibility and 
achievement were examined. The combined effect size for the relation between cognitive 
flexibility and intelligence was positive and substantial, supporting the overlap between the 
two constructs. However, it is still unclear whether cognitive flexibility is related to academic 
performance beyond the impact of intelligence. As the number of studies reporting on the 
correlations between flexibility and academic performance and correcting for intelligence 
was insufficient, it was impossible to disentangle the contributions of cognitive flexibility 
and intelligence to academic performance. Nevertheless, the results provided insight into 
the relative contributions of cognitive flexibility and intelligence to academic outcomes. 
Intelligence showed a stronger association with academic performance than cognitive 
flexibility, which is in line with previous findings suggesting that general intelligence is one 
of the strongest predictors of academic achievement (Steinmayr, Ziegler, & Trauble, 2010). 
Given previous evidence reporting that executive function adds to the prediction of school 
performance beyond general intelligence (Blair, & Razza, 2007; Bull & Scerif, 2001; Clark, 
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Pritchard, & Woodward, 2010), further research should investigate whether flexible thinking 
specifically shows incremental validity in predicting achievement like other components of  
cognitive control. 
	 There is a concensus that a revised and well-defined theory of general intelligence is 
needed as in the last decades the current, ‘monolithic’ one has lost its explanatory utility due to 
a lack of specificity (Blair, 2006). Two commonly used indicators of general cognitive ability 
are fluid and crystallized intelligence. The former refers to problem solving and inductive 
reasoning in novel situations while the latter pertains to acquired knowledge measured 
commonly by vocabulary tests (Jensen, 2002). There is some evidence that crystallized 
intelligence is a stronger predictor for performance on standardized academic tasks and 
college admission exams than fluid intelligence (Rohde & Thompson, 2007). In the meta-
analytic study presented in Chapter 2, it was not possible to use the type of intelligence as a 
moderator for the relation between intelligence and academic performance due to the lack of 
studies in particular subcategories. Nevertheless, the results in Chapter 3 showing a strong 
association between vocabulary and educational attainment with respect to secondary school 
tracks seem to be line with previous evidence suggesting the important role of crystallized 
intelligence for achievement (Rohde & Thompson, 2007). 

Self-regulation across the school transition 

Self-regulation is important for students’ school perfomance, but its development may also be 
shaped by what they experience at school. The main focus of Chapter 4 was the development 
of cognitive control, specifically cognitive flexibility, during the transition from kindergarten 
to the first year of formal schooling as this period may provide opportunities facilitating 
cognitive development. The positive effect of schooling on cognitive control was shown in a 
study reporting that third graders performed better on cognitive flexibility and planning than 
second graders of the same age (McCrea, Mueller, & Rauno, 1999). We found that children 
showing high accuracy in cognitive flexibility performance in kindergarten maintained their 
initial performance level from kindergarten to the first grade, whereas those in the low-
accuracy group improved their performance substantially. On the other hand, children in 
the high-accuracy group became faster whereas the speed of flexible responding in the low-
accuracy group did not change longitudinally. In other words, the low-accuracy group gained 
in accuracy and the high-accuracy group gained in speed of flexible responding following the 
school transition. The transition experience, with its cognitive challenges, may have played a 
compensatory role for the performance of less flexible thinkers whereas it may have added to 
the performance of more flexible thinkers by helping them to respond faster.
	 The results suggest that the transition to formal schooling may have helped children 
who performed less well in kindergarten to move their cognitive flexibility performance to 
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a more optimal level, therefore narrowed the performance gap in flexible thinking between 
more able children and their less able peers. It has been suggested that higher-order self-
regulatory processes are “penetrable” by experience (Carlson, 2003). Empirical evidence 
also showed that positive parenting, particularly maternal scaffolding and autonomy-support, 
positively affects the development of executive function in young children by helping them 
to conceptualize rules, shifting attention flexibly, and think in a reflective manner mostly 
through play (Bernier, Carlson, & Whipple, 2010). In the same vein, negative experiences 
put high demands on automatic stress reactivity that is higly related to cognitive processes 
(Cicchetti, 2002; Welsh, Nix, Blair, Bierman, & Nelson, 2010). In formal education, 
cognitively stimulating material (i.e., lessons requiring abstract thinking) and structured 
learning context (i.e., rules) in classroom may provide great opportunities for children to 
use their attention and executive function skills (Ursache, Blair, & Raver, 2012). In this 
sense, the way how the school transition is experienced by children may matter for the 
development of self-regulation. The findings presented in Chapter 4 are encouraging in that 
some cognitive processes that contribute to self-regulation may be open to change through 
school experience; therefore the transition to formal education might be a period that future 
intervention programs and educational policies should target. 

From research to practice

The school might be a resource of compensation for children who are developmentally 
less equipped than their peers. The critical question is what types of activities across the 
school transition can narrow the gaps further between more able and less able children in 
self-regulation. There is some empirical evidence showing that self-regulatory capacities 
can be improved by intervention programs integrated to the classroom curricula. For 
instance, Raver and colleagues (2011) tested the Chicago School Readiness Project (CSRP) 
program in a sample of low-income, Head-Start preschoolers in a randomized control trial. 
The intervention included extensive teacher training and consultation with an emphasis 
on children’s emotion regulation and behavioral management. The main objective was to 
improve teachers’ resources for a well-managed classroom context that reduces tension 
and stressful atmosphere in class. The CSRP supported the development of self-regulatory 
skills, specifically of executive function, but not performance-based effortful control (delay 
of gratification task designed to assess emotion regulation). In addition, gains in executive 
function mediated the relation between the impact of the program and gains in academic 
outcomes. The researchers stated that effortful control may moderate rather than mediate 
the effect of interventions. In other words, high effortful control may maximize the impact 
of intervention programs targeted to improve cognitive aspects of self-regulation. Relatedly, 
some studies demonstrated that a positive teacher–student relationship interacts with effortful 
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control in predicting future academic achievement; indicating that children with low effortful 
control can academically perform as well as those with high effortful control if they receive 
a high level of support (Liew, Chen, & Hughes, 2010; Silva et al., 2011). Similar to the 
CSRP, there are other intervention programs (i.e., Tools of the Mind, see Diamond, Barnett, 
Thomas, & Munro, 2007; and PATHS Promoting Alternative Thinking Strategies, see Riggs, 
Greenberg, Kushe, & Pents, 2006), showing the possibility that self-regulatory capacities, 
particularly cognitive ones can be challenged and improved by simple, cost-effective, and 
teacher- and peer-assisted activities (e.g., pretend play, activities that require private speech 
and reflective thinking). It should be noted however that there are still some concerns about 
whether the gains in cognitive control can be generalized to academic learning (Welsh et 
al., 2010) and whether they promote long-lasting effects (Melby-Lervåg & Hulme, 2012) 
independent of task-specific learning (Shipstead et al., 2012). 

Implications and policies for ethnic minority children

The disadvantaged position of ethnic minority students in education is a salient societal issue 
in almost all Western countries. These students perform less well on academic tasks, are 
overrepresented in lower educational tracks, less able to transfer to higher school tracks, and 
eventually show higher drop-out rates, which make them a target group for compensotary 
education programmes (Andriessen & Phalet, 2002; Magnuson & Duncan, 2006). The 
results in the current dissertation suggest that self-regulation and verbal ability are two 
important paths to a more successful academic trajectory. Given previous evidence reported 
in intervention studies, improving teachers’ professional skills to render an optimal learning 
environment in class, which positively affects children’s self-regulation (Raver et al., 2011), 
and supporting minority parents as the experts of their children’s language and cognitive 
development (Leseman & Tuijl, 2001) seem to be promising attempts to foster positive 
academic trajectories of ethnic minority children. In addition, given growing evidence 
showing the positive links between multilingualism and cognitive control (e.g., Bialystok, 
1999), and between cognitive control and  academic achievement (e.g., Blair & Razza, 2007), 
promoting multilingual learning in minority students may improve academic performance 
through gains in cognitive control, an issue that deserves further research attention.
	 The transition to formal schooling may create a greater discontinuity between home and 
school for ethnic minority children, as lessons become more (host) language dependent, rules 
are more defined (by the host cultural expectations) and academic requirements are more 
demanding, meaning that parental support might be more needed but less available. From this 
perspective, minority children may experience the school transition to formal education more 
challenging and stressful than their majority peers, which may hinder the development of 
self-efficacy and the adaptive development of self-regulation. A smooth transition may help 
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them to benefit from stimulation and engagement to a greater extent, which in turn positively 
affects the development of their self-regulatory capacities (Blair & Ursache, 2011). 

Limitations and future directions

It is important to note some limitations of the current dissertation. First, although  the meta-
analytic results presented in Chapter 2 provide a systematic examination regarding the 
relation between cognitive flexibility and academic outcomes, some of the moderators could 
not be tested due to the small number of studies, therefore the results regarding the moderator 
effects should be considered tentatively. For instance, there were very few studies reporting 
on the efficiency score, therefore these studies were combined with those reporting multiple 
scores in the analyses, which might have obscured a potential moderating effect of shifting 
scoring. Given that EF research is rapidly growing, future meta-analyses which include a 
larger set of empirical studies on this topic may allow for more valid tests of the moderators 
that could not be fully tested in Chapter 2. 
	 Second, in the studies reported in Chapters 3 and 4, the response rate was low (18% 
for kindergarteners and 15.9% for preadolescents), which resulted in modest sample sizes. 
As previously reported, it is difficult to recruit nonwestern immigrants in the Netherlands, 
especially those with low SES for research purposes (Feskens, 2007; Yaman, 2009). However, 
it is important to note that the participating families did not differ from nonparticipating 
ones in terms of background characteristics. We did not include comparison groups of 
ethnic majority children in these studies. Therefore, it is unclear whether ethnic minority 
children’s self-regulatory capacities differ from those in majority children. The main reason 
for not including a comparison sample is the fact that it is extremely difficult to recruit ethnic 
majority children who are comparable to ethnic minority children with respect to family 
background, as ethnic minority families are overrepresented in lower socieconomic classes 
(Andriessen, Phalet, & Lens, 2006) and they often live socially segregated lives (Garcia Coll 
et al., 1996). Recruiting participants in cooperation with schools with multiethnic student 
profiles, rather than municipal records might be helpful in future research to recruit minority 
and majority families with similar socioeconomic backgrounds. 
	 Third, in Chapters 3 and 4, each cognitive construct (i.e., cognitive flexibility and 
working memory) was measured by a single task. Particularly cognitive flexibility measures 
vary in the amount of instruction given to children (i.e., rule is kept implicit so that the child 
induces it by trial and error or it is explicitly given to the child), which led some researchers 
to make a distinction between deductive versus inductive measures of cognitive flexibility 
(Jacques & Zelazo, 2005). This may change the number of nonexecutive demands of the task, 
which is known as the so called ‘task impurity problem’ in the executive function literature. 
Using a battery of tasks and examining their interrelations to form latent factors would allow 
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for more robust conclusions. In addition, different scores of the same performance may show 
different patterns over time, as shown in Chapter 4. Therefore, taking both scores into account 
in future research may provide a more nuanced understanding of the development of cognitive 
control that is measured by performance-based tasks. Future studies may also include hot 
executive function tasks, which assess emotion regulation in motivationally significant 
situations (Zelazo & Carlson, 2012) for a broader perspective on the relation between self-
regulation and academic achievement, as there is evidence that emotion regulation, measured 
by delay of gratification tasks in childhood predicted educational level 20 years later beyond 
the impact of intelligence (Casey et al., 2011). 
	 Fourth, in Chapter 4, only two time points were available to assess the development 
of cognitive flexibility. Future studies would ideally include three time points, allowing for 
the use of latent growth models, which make it possible to look at variation in growth (i.e., 
slopes) and at potential predictors of this variation (e.g., verbal ability, see Hughes, Ensor, 
Wilson, & Graham, 2010), to examine whether the school transition leads to a particular 
acceleration in flexible thinking.
	 Finally, ethnic minority students are mostly enrolled in disadvantaged schools, which 
may widen the inequality between ethnic minority and majority children by providing fewer 
opportunities to be exposed to cognitively stimulating material and supportive teaching 
experiences (Crosnoe, 2005; McKown, 2013). Our studies did not include measures of the 
school context. Future studies focusing on the development of self-regulation in minority 
samples should take school characteristics into account. 

Conclusion

In conclusion, the findings of the current dissertation confirm that cognitive self-regulation, 
and more specifically flexible thinking, is positively related to math and reading performance, 
indicating that the ability to switch between different mental representations and to take 
multiple perspectives simultaneously in response to changing task demands contributes to 
academic achievement across domains, as is the case for intelligence. In addition, behavioral 
self-regulation, specifically temperamental effortful control, is positively associated 
with educational attainment via self-efficacy (i.e., sense of competence). Temperamental 
characteristics such as persistence, motivation and freedom from distractability may shape 
the way children view their capabilities, which is in turn related to their engagement with 
learning opportunities at school. The results also revealed that children showed differential 
gains in flexible thinking from kindergarten to formal schooling, as less able children made 
more progress following the transition. Thus, cognitive stimulation in formal schooling 
may play a compensatory role for children who are less equipped regarding self-regulatory 
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capacites at school entry. Facilitating these capacities may promote self-efficacy and school 
success in ethnic minority children. 
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