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Introduction 

•  Social economic status (SES) influences children’s 
development in physical health, academic 
achievement, and social-emotional wellbeing 
(Dearing, 2008).  

•  Research in the past has shown that compared to 
middle-income children, low-income children 
–  show delay in literacy as well as mathematics (e.g., 

Caughy, DiPietro, & Strobino, 1994) 
–  tend to experience more difficulties upon entering 

primary school, and have a greater chance of 
developing learning difficulties and behavioural 
problems (e.g., Ryan, Fauth, & Brooks-Gunn, 2006).   



SES and executive function 
•  Executive function refers to the processes 

required for the conscious control of thought, 
emotion, and action (e.g., Zelazo, Qu, & Müller, 
2005).  

•  It may predict school adjustment and the 
development of academic skills (e.g., Blair & 
Razza, 2007; Espy et al., 2004; Welsh et al., 
2010).  
–  It plays an essential role in literacy, mathematics, 

and problem solving (e.g., Bull, Espy, & Wiebe, 
2008; Lee, Ng, Pe, Ang, Hasshim, & Bull, 2012; 
Li-Grining, 2007; Swanson & Jerman, 2007).  
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may be tapping. According to our current view, common EF is 
about one’s ability to actively maintain task goals and goal-
related information and use this information to effectively bias 
lower-level processing. This basic ability is necessary for all 
three EFs and has also been suggested as a key requirement of 
response inhibition (Munakata et al., 2011). In contrast, we 
hypothesize that the shifting-specific component reflects flex-
ibility—ease of transitioning to new task-set representations. 
At present, we are less certain about what the updating- 
specific component taps, but two candidate mechanisms are 
effective gating of information and controlled retrieval from 
long-term memory.

Substantial genetic contributions
The second conclusion is that individual differences in EFs 
reflect substantial genetic contributions at the level of latent 
variables (Friedman et al., 2008). As is commonly done in 
behavioral genetic analyses, we used correlations from mono-
zygotic (identical) and dizygotic (fraternal) twins to decompose 
the sources of individual differences in EFs into three compo-
nents: genetic variance (heritability) and two types of environ-
mental variances (shared and nonshared environments).

The individual tasks showed moderate heritability (.25–.55), 
with the remaining variance attributable mostly to nonshared 
environment (which includes measurement error). However, at 
the level of latent variables, where measurement error is mini-
mized, the heritability estimates were considerably higher (over 
.75). More important, substantial genetic contributions were 
observed at both unity and diversity levels, suggesting that sepa-
rate sets of genes contribute to the variability in common EF 
versus updating-specific and shifting-specific abilities. Such 

results hold promise for current efforts linking specific genes to 
EFs (see Barnes, Dean, Nandam, O’Connell, & Bellgrove, 
2011, for a recent review), but also point to the complexity of 
the EF genetic structure.

We should emphasize here that high heritability does not 
mean immutability. Heritability is the portion of variability 
across individuals within a particular sample attributable to 
genetic effects at a particular point in time. Thus, it says noth-
ing about the source(s) of a particular individual’s EF ability 
or the trainability of EFs within each individual or among a 
group of individuals. In fact, recent studies suggest that EF 
ability is amenable to some training effects (e.g., Dahlin, 
Neely, Larsson, Bäckman, & Nyberg, 2008), although the 
transferability of training effects across different types of EF 
tasks and cognitive measures (e.g., fluid intelligence) has not 
been clearly established yet.

Clinical and societal relevance
The third conclusion is that purely cognitive measures of EFs 
can predict individual differences in clinically and societally 
important behaviors (Friedman et al., 2007, 2011; Young et al., 
2009). In particular, recent evidence points to the unity com-
ponent of EFs (common EF) as the primary source of such 
predictive power.2

An illuminating example comes from the twin data on 
behavioral disinhibition (Young et al., 2009). Behavioral dis-
inhibition is a general vulnerability factor hypothesized to 
underlie different types of so-called externalizing behavior 
problems, such as attention deficits (often shown by individu-
als with attention deficit hyperactivity disorder), novelty seek-
ing/risk taking, conduct disorder, and substance use. A latent 
variable for behavioral disinhibition was substantially corre-
lated (!.63) genetically with the common EF variable (the 
phenotypic or nongenetic correlation was !.35), indicating 
that better general EF ability is associated with fewer such 
behavioral problems.3

More generally, recent research has yielded substantial evi-
dence that links individual differences in EFs to diverse self-
regulatory behaviors, such as the expression and control of 
implicit racial biases and prejudice (e.g., Klauer, Schmitz, Teige-
Mocigemba, & Voss, 2010; Stewart, von Hippel, & Radvansky, 
2009), staying faithful to romantic partners (e.g., Pronk, Karre-
mans, & Wigboldus, 2011), and successfully implementing diet-
ing and exercising intentions (e.g., Hall, Fong, Epp, & Elias, 
2008). These findings from various subdisciplines of psycho-
logical science suggest that those simple lab-based EF tasks 
illustrated in Figure 1 are capturing something important and 
meaningful, especially at the level of latent variables.

Developmental stability
The final conclusion is that individual differences in EFs show 
some stability during development. In our research, this con-
clusion has emerged from two lines of longitudinal analyses.
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Fig. 3. Schematic representation of the unity and diversity of three executive 
functions (EFs). Each EF (e.g., updating) is really a combination of what is 
common to all three EFs (common EF) and what is specific to that EF (e.g., 
updating-specific ability). Although our initial research has focused on three 
types of EFs (the left side of the equation) and how they relate to other 
psychological measures of interest, the unity/diversity framework we have 
been developing focuses on the right side of the equation (common EF, 
updating-specific, and shifting-specific abilities) so that we can more directly 
specify the cognitive and biological underpinnings of the unity and diversity 
of EFs. In this figure, the inhibition-specific component is absent, because we 
have found repeatedly that, once the unity (common EF) is accounted for, 
there is no unique variance left for the inhibition-specific factor, a point also 
illustrated in Figure 2b in the data from a large twin sample (Friedman et al., 
2011).
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SES and executive function 

•  Economically disadvantaged children are 
also delayed in the development of 
problem-solving skills (e.g., Noble, 
McCandliss, & Farah, 2007).  

•  These children tend to have difficulties in 
regulating their behaviors and emotion 
(Cicchetti, 2002; Lengua et al., 2007; Li-
Grining, 2007; O’Conor et al., 2000).  



Research question 

•  In Singapore, does family income influence the 
development of school readiness and executive 
function in preschoolers?  

 



Methodology 

166 children (M age at first time testing = 
58.9 month, SD = 6.2, Range: 39-76; 68 
girls) 
Among them,  92 were tested twice with 6 
months apart. 

•  Participants:  



Household income 

    n % Valid % 
Valid <1500 2 1.2 1.5 
  1500-2500 15 9 11.5 
  2501-3500 22 13.3 16.9 
  3501-4500 15 9 11.5 
  4501-5500 23 13.9 17.7 
  5501-6500 15 9 11.5 
  6501-7500 8 4.8 6.2 
  7501-8500 4 2.4 3.1 
  >8500 26 15.7 20 
  Total 130 78.3 100 
Missing System 36 21.7   
Total   166 100   



Test materials  

School readiness 
Woodcock-Johnson III Tests 
of Achievement (WJ III ACH; 
Woodcock, McGrew, & 
Mather, 2001 ) 
•  Language  

–  Reading: Sound awareness 
and Letter-word 
identification 

–  Oral: Picture vocabulary and 
Oral comprehension  

•  Mathematics 
–  Applied problems 
–  Quantities concepts 

Executive function 
•  Auditory Working 

Memory (Mather & 
Woodcock, 2001) 

•  Flexible Item Selection 
Task (Jacques & Zelazo, 
2001)  

•  Delay of Gratification 
choice version (Qu, Gao, 
Yap, Li, & Zelazo, 2012) 



EF => School readiness: baseline  

*: p < .05; **: p < .01 

Predictor   OraL1 Reading1 Math1 
    B B B 
Age   0.159 0.410** 0.306** 
Household 
income   0.124 0.09 -0.031 
Executive 
function Working memory 0.250** 0.297** 0.351** 
  Inhibition -0.118 -0.032 0.037 
  Flexibility 0.201* 0.064 0.06 
  ΔR2 0.178 0.332 0.28 
  F 5.752** 12.353** 9.877** 

Results  



EF => School readiness:  
6 months later 

Predictor   Oral2 Reading2 Math2 
    B B B 
Age   0.14 0.363** 0.161 
Household 
income   0.321* 0.15 -0.004 
Executive 
function Working memory 0.344* 0.403** 0.455 
  Inhibition -0.079 -0.001 -0.158 
  Flexibility 0.015 0.026 0.022 
  ΔR2 0.19 0.338 0.199 
  F 3.34* 6.112** 3.285* 

*: p < .05; **: p < .01 



School readiness -> EF: baseline 

Predictor   Working memory1 Inhibition1 Flexibility1 
    B B B 
Age   0.024 0.188* 0.191 

Household 
income   0.105 - -0.107 
School 
readiness Oral 0.115 - 0.278* 
  Reading 0.171 - -0.044 
  Math 0.324** - 0.087 
  ΔR2 0.27 0.027 0.121 
  F 9.427** 3.969* 4.150** 

*: p < .05; **: p < .01 



School readiness -> EF:  
6 months later 

Predictor   Working memory2 Inhibition2 Flexibility2 
    B B B 
Age   0.073 - 0.015 
Household 
income   -0.069 - -0.228 
School 
readiness Oral 0.358* - 0.026 
  Reading 0.366 - 0.409 
  Math -0.14 - 0.102 
  ΔR2 0.276 - 0.198 
  F 4.432** - 3.080* 

*: p < .05; **: p < .01 



Results 

•  Hierarchical Multiple Regressions have 
shown that family income predicted 
children’s development of oral language 
ability over 6 months but not reading or 
mathematics abilities, working memory, or 
flexibility.  



Discussion 

•  Possibly due to parental involvement in 
terms of oral communication (e.g., 
Duursma et al., 2007; Leseman et al., 
2009).  

•  Our findings suggest the importance of 
providing language support programs to 
children from relatively low-income 
families (Fuhs & Day, 2011; Lonigan, 
Burgess, & Anthony, 2000).  


