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What are Executive
Functions?

Executive functions (EF) refer to the processes required for the
goal-directed regulation and conscious control of thought,
emotion, and action (e.g., Zelazo, 2012; Zelazo, Qu, & Miiller,
2005).




Understanding EF
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Executive Function & Children’s
Development

* Better executive functioning has been linked to
Improved school readiness
Better academic performance
Reduced behavioural problems

Better mental health during later years (e.g., Atkinson
et al., 2005; Blair & Razza, 2007; Happe & Frith, 1996;
Lee et al., 2009; Hughes & Ensor, 2008).




EF & Academic Performance

Study 1:
Individual
differences in

algebraic
- problem
Cognitive solving
underpinnings

of math
proficiency

Study 2:
Influence of
executive
functioning

Lee, Ng, Ng, & Lim (2004) Jn Exp Child Psych
Lee, Ng, & Ng (2009) Jn Educational Psych



EF & Academic Performance

Lee, Bull, & Ho (2013) Child Dev.
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underpinnings
of math
proficiency

Study 3:
Development of
working memory,
executive
functioning & math
abilities

Study 1:
Individual
differences in
algebraic
problem
solving

Study 2:
Influence of
executive
functioning




EF & Academic Performance

Will improving working
memory capacity also

improve children’s

academic performance?

Cognitive
underpinnings
of math
proficiency

Study 3:
Development of
working memory,
executive
functioning & math
abilities

Study 1:
Individual
differences in
algebraic
problem
solving

Study 2:
Influence of
executive
functioning




Improving EF

Repeated practice of a
component of EF such as working
memory and attention control :

may be effective (Klingberg et al., o A
2002; Rueda et al., 2005). e—
Functional approach such as =
promoting children’s self-
regulation skills in cognitive,
social, and emotional domains
may also be useful (Bierman et
al., 2008; Riggs et al., 2006).
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Updating Intervention

* Can we improve the working memory

4 ° " " ° ﬂ capacity and math performance of children?
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Results

* Significant
differences
between updating
intervention and
CogMed and active
control groups at
the long-term post-
test
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* A problem-solving approach to improve
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A problem-solving approach to improve
executive function in preschoolers
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What animals
do we want to
see? ®

D

Stage 1: Ask
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second,
third, etc.?

Stage 2: Plan



Stage 3: Check



Let’s go to see
animals!
@

@

Stage 4: Do



We saw all the
animals we wa

Stage 5: Check again!



Results: Cognitive flexibility
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Results: Planning
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Discussion

* It is important to promote the early development of
executive function.

* It is possible to promote the development of executive
function in pre-schoolers.




Implications

* Computerized training programs designed to improve
executive function can be used at home as well as at
preschools.

* Group-based training programs designed to promote the
early development of executive function can be used as
curricular or extra-curricular activities at preschools.

* Parents and early childcare providers can help children
develop executive function, self-regulation, and problem-
solving abilities through daily activities.







Preschool Impact Upon Child
Outcomes: A Longitudinal
Study of Transition from
Preschool to Primary




Objectives

Preschool structural

environment
— B

Teacher-Child

4 )

Emotional Support
(classroom climate,
responsiveness to child

needs, promotion of
student interests and
autonomy)

Social and Emotional
Functioning

4 )

Classroom Organisation
(management of the
classroom, effective use

Interactions

Home environment

of time and materials,
promotion of student
attention and behaviour

Self Regulation

- J

Instructional Support
(promotion of language

and higher order thinking,
specific and constructive
feedback)

Academic Functioning

. J




The Study

* We aim to recruit 1500 children from approximately
75 preschools

» Data collection will start in 2015

15t Time-point 2" Time-point 3'd Time-point 4th Time-point
Entry at K1 End of K1 End of K2 Entry at P1

Parents, teachers and children will be invoIVéd at
each time-point.

+ Child’s home environment and teacher’s professional
demographics from the parents and the teachers

- A battery of child outcome measures will be used across
all time-points to assess the children’s skills

+ Classroom observations on the 1st and 3rd time point to
examine the quality of teacher-child interaction




WHAT WILL WE LEARN

* Understanding of the quality of learning
environments in Singapore and how they relate to
child outcomes and school readiness

* We will be able to provide information on whether
certain teacher-child interaction styles or certain
process factors are better suited to particular
children.

* Through teacher-education and professional
development courses, and the provision of best
practice resources, relations between different
types of practice and child outcomes can be
described, explained and justified
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