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5ABSTRACT
We suggest that prior to school entry, our earliest “teachers” and
“learning settings” —that is, our parents, caregivers, and homes—
provide signals about our environmental conditions. In turn, our
brains may interpret this information as cues indicating the types of

10environments we will likely face and adapt accordingly. We discuss
ways in which two such early-life cues—bilingual exposure and
sensitive caregiving quality, influence “domain general” neurocircui-
try and associated functioning (e.g., temperament and emotional
reactivity, emotion regulation, relational memory, exploratory play,

15and executive functioning), as well as pre-academic outcomes. We
conclude by discussing the need for early upstream intervention
programsQ5 , as well as the need for additional research including our
upcoming “BE POSITIVE” study, designed to help bridge the gap
between the community, home, and school environments.
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20We suggest that prior to school entry, our earliest “teachers” and “learning settings” –
that is, our parents, caregivers, and homes – provide signals about our environmental
conditions. In turn, our brains may interpret this information as cues indicating the types
of environments we will likely face and adapt accordingly. We discuss ways in which two
such early-life cues – bilingual exposure and sensitive caregiving quality, influence

25“domain general” neurocircuitry and associated functioning (e.g., temperament and
emotional reactivity, emotion regulation, relational memory, exploratory play, and
executive functioning), as well as pre-academic outcomes. We conclude by discussing
the need for early upstream intervention programs, as well as the need for additional
research including our upcoming “BE POSITIVE” study, designed to help bridge the gap

30between the community, home, and school environments.
What impacts learning? Teachers? Schools? Curriculum quality? As educators, we

may often see the impact of such influences. Yet, pre school entry (e.g., prior to six to
seven years), the brain has already changed an enormous amount (Dean et al., 2015;
Giedd et al., 2009; Gilmore et al., 2012; Holland et al., 2014; Uda et al., 2015; Uematsu

35et al., 2012). This early life ability for neural change, or neuroplasticity, may have arisen
because humans have historically lived in a variety of diverse and ever changing condi-
tions (Del Giudice, Ellis, & Shirtcliff, 2011). Neuroplasticity allows for “conditional
adaptation” – or the ability for an individual brain to develop in accordance with the
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particular environment it faces (Belsky, 2000; Belsky, Steinberg, & Draper, 1991; Boyce &
40Ellis, 2005).

Unfortunately, we cannot know exactly what the future holds. Perhaps because the
neural organisation requires a commitment of biological resources, our brains do not
remain equally susceptible to environmental fluctuation across development. In order for
the young brain to maximise its chances of developing in a manner consistent with future

45needs, it may therefore pay special attention to the signals that, over the course of human
history, have been most reliably tied to environmental demands ( see, e.g., Gluckman,
Hanson, & Beedle, 2007).

Experience-expectant stimuli are stimuli that are likely for all members of a species
except in exceptional circumstances. Sometimes these stages have tight boundaries, and

50are referred to as critical periods. In other cases, research investigates sensitive or optimal
periods, or stages of development when environmental exposure (or lack thereof) is likely
to make the greatest impact (see Werker & Tees, 2005). In addition, work with humans,
using different methodological strategies (e.g., Zeanah et al., 2003), has examined the
impact of exposure to other aspects of species expectant stimuli. Additional aspects of

55human experience-expectant stimuli are thought to include basic nutrition, basic lin-
guistic stimulation, and access to a caregiver (Nelson, Fox, & Zeanah, 2014).

In addition to experience-expectant stimuli, experience-dependent stimuli are also
considered important to brain development. For example, while all young humans are
expected to receive linguistic input, the type, frequency, and nature (e.g., tonal, click,

60phonetic) of input likely varies according to geographical location and culture. Likewise,
while all infants are expected to have basic access to a caregiver, the quality and amount
of received care may greatly differ. Next, we review relations between two experience-
dependent exposures, linguistic variation and caregiver quality, and young children’s
development in a variety of domain general (see Table 1 for examples of domain general

65specific skills and associated neurocircuitry) and academic domains.

Variation in linguistic exposure

In their 2005 review paper Werker and Tees (2005) present ample evidence that human
infants preferentially attend to “human speech” sounds, and can distinguish between
a wide variety of such sounds; yet, by 12 months of age the infant brain reorganises in

70relation to the specific type of speech encountered. During the first year of life, infants
demonstrate, via behaviour and electrophysiology, that they can differentiate between
perceptual properties of speech stimuli, regardless of whether those properties are
relevant to their current environment. Starting around 12 months, such differentiation
is more limited to stimuli that they regularly encounter. Furthermore, Werker and Tees

75(2005) suggest that while early life exposure to a given language is important, at least
some minimal exposure in later development may be necessary for the eventual adult
brain to distinguish relevant perceptual aspects. Such work, then, suggests that the infant
brain develops in accordance with expectations concerning the future (linguistic) envir-
onment, but tweaks its developmental course in relation to subsequently encountered

80information.
For an example of linguistic variation in the environment and the way it influences

development, we highlight bilingualism as it is prevalent around the world, and may
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continue to increase with globalisation and immigration. Moreover, from an environ-
mental signalling standpoint, exposure to multiple languages may suggest that the

85developing child is likely to encounter a variety of social, cultural, and linguistic experi-
ences. Compared to monolingual children, bilinguals may need to notice, sort, parse, and
compute information from two or more parallel language systems, and perhaps cultural
schemas (Peal & Lambert, 1962). Differences in both neural and behavioural develop-
ment may thus be expectable.

90Similar to the behavioural and electrophysiological work mentioned above, magnetic
resonance imaging (MRI) studies have noted an impact of bilingualism on brain function-
ing (Costa & Sebastián-Gallés, 2014). Notably, bilingual and monolingual infants were
found to recruit similar language-specific brain areas for language processing: the left
superior temporal gyrus for phonetic processing, and the left inferior frontal cortex for

95meaning retrieval and syntactic and phonological pattern processing (Petitto et al., 2012).
However, the two populations differentially responded to Hindi-language contrasts. Ten to

 12 month-monolingual infants only exhibited activation of left inferior frontal cortex to
native contrasts (i.e., English), while their bilingual (but non-Hindi exposed) counterparts
demonstrated significant activation to both native and non-native (i.e., Hindi) contrasts.

100Bilingual exposure also relates to brain structure. Both early and late high-proficient
bilinguals are reported to have increased grey matter volume in left parietal structures
(verbal fluency task-related area; Mechelli et al., 2004), increased Heschl Gyrus volume
(auditory processing related area; Ressel et al., 2012), and increased left putamen grey
matter density (phonological processing related area; Abutalebi et al., 2013).

105Furthermore, in their examination of 8 to 11 -year -olds, Mohades et al. (2012) found
differences in microstructure organisation within two white matter tracts (i.e., the left
inferior occipitofrontal fasciculus and the anterior part of the corpus callosum) amongst
simultaneous bilingual, sequential bilingual, and monolingual children.

Interestingly, bilingual exposure may also relate to neural circuits important to cognitive
110control (Grady, Luk, Craik, & Bialystok, 2015; Heidlmayr, Hemforth, Moutier, & Isel,

2015). Increased language processing demands in bilingual children have been found to
associate with other aspects of cognitive and socio-emotional development (Barac,
Bialystok, Castro, & Sanchez, 2014; De Houwer, 2015). Considering that children growing
up in monolingual versus bilingual environments face different challenges, this may not be

115surprising. For example, the bilingual environment demands a need for switching between
linguistic demands (Peal & Lambert, 1962). Likewise, dual language proficiency has been
found associated with enhanced executive functioning abilities in children such as set
shifting and the ability to inhibit irrelevant and/or conflicting information (Bialystok,
Craik, & Luk, 2012; but see Paap & Greenberg, 2013; Paap & Sawi, 2014). Specifically,

120bilinguals’ linguistic experiences (e.g., the length of dual language usage and the frequency
of codeswitching) have been linked to comparatively better performance on inhibitory
control (Bialystok, 2015) and cognitive flexibility tasks (Sun et al., 2019).

Differences in executive control, in turn, may influence the theory of mind, an
important aspect of social-emotional development in the early years (Carlson & Moses,

1252001). In particular, some research has shown that bilingual children outperform their
monolingual peers in understanding representations and false beliefs (Barac et al., 2014;
but see Liu, Wellman, Tardif, & Sabbagh, 2008 for evidence to the contrary). The superior
performance of bilingual children on reality questions in theory of mind tasks has been
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specifically linked with their inhibitory processing abilities (Bialystok & Senman, 2004;
130Kovács & Mehler, 2009). From a sociolinguistic perspective, higher dual language

proficiency and longer dual language usage may also facilitate other aspects of social
emotional development (Han, 2010; Sun et al., 2018).

However, in keeping with the idea that individuals prioritise skills that are most likely
to be adaptive within their environments, bilingualism does not universally predict

135“better” outcomes in all domains across all stages of development. Although both
monolingual and bilingual children go through milestones in language development
(e.g., babbling, signs of language comprehension, first words, multiple words, short
sentences) in the same order and at around the same age ranges (Clark, 2009; De
Houwer, 2015), the manner in which they learn to label objects may differ. For example,

140when shown a known object and an unknown object while listening to an unknown word
(Markman &Wachtel, 1988), monolinguals looked longer at the unknown object, guided
by a mutual exclusivity heuristic, possibly assuming that one object can only have one
label. In contrast, bilingual children looked at both objects for similar durations (Byers-
Heinlein, Fennell, & Werker, 2013; Byers-Heinlein & Werker, 2009), potentially suggest-

145ing that bilinguals are familiar with the idea that each object could be linked to two labels
in two languages.

Additionally, in their learning of number words ( e.g., one, two, three), bilingual
children show a developmental trajectory that is similar to that of monolingual children
in their primary language. However, number word knowledge may not immediately

150transfer from their primary to secondary language (Wagner, Kimura, Cheung, & Barner,
2015). Studies from multiple laboratories have shown that number word learning follows
a particular sequence (Barner, Libenson, Cheung, & Takasaki, 2009Q7 ; Cheung & Ansari, in
press; Le Corre, Li, Huang, Jia, & Carey, 2016; Le Corre, Van de Walle, Brannon, &
Carey, 2006; Wynn, 1990). Children count as early as age 2, but they take a few years to

155learn the meaning of the first few number words (one, two, three, and sometimes, four).
For example, using the Give-A-Number task in which children are asked to give a puppet
a certain number of toys, researchers found that, when asked to give Mr Monkey one
banana, two-year-olds may give a random number of bananas, suggesting that they do
not know the meaning of one. A few months later, they can generate a set of one object,

160but they fail on two (e.g., giving monkey three or more bananas when asked for two). This
number-word learning trajectory continues until the number word three or four. That is,
children slowly learn the meanings of one, two, three (and sometimes four), one at a time,
over the course of two to three years. Bilingual children show the same learning sequence
in their primary language (Wagner et al., 2015), but the difficulty with learning number

165words is potentially amplified because number word meanings may be acquired sepa-
rately in each of their respective languages. Indeed, in a recent study, Wagner et al. (2015)
found that number word knowledge did not transfer between languages in bilingual
children. They found that bilingual children who show knowledge of number words in
their dominant number language do not show the same level of understanding in their

170secondary language. For example, an English-Spanish child who understood the meaning
of two in English (dominant language) did not necessarily know the meaning of dos in
Spanish (less dominant language). An interesting area of future research will be to
determine whether early bilingual exposure predicts later mathematical development in
a variety of cultures.

LEARNING: RESEARCH AND PRACTICE 9

Author query
The reference "Barner, Libenson, Cheung, & Takasaki 2009" is cited in the text but is not listed in the references list. Please either delete in-text citation or provide full reference details following journal style [Standard APA]

Deleted Text
Page 9 Deleted:
e.g

Deleted Text
Page 9 Deleted:
.

Deleted Text
Page 9 Deleted:
Mr.

Deleted Text
Page 9 Deleted:
2

Deleted Text
Page 9 Deleted:
3

arifkin
Sticky Note
Barner, D., Libenson, A., Cheung, P., & Takasaki, M. . (2009). Cross-linguistic relations between quantifiers and numerals in language acquisition: Evidence from Japanese. Journal of Experimental Child Psychology,, 103, 421-440. 	



175In sum, early life variation in language exposure may shape a variety of developmental
outcomes prior to children entering school – or even childcare or preschool. Although in
the above section we focused on bilingualism as an example of the way experience-
dependent environmental variation may impact child development, other aspects of
language usage may also associate with outcomes. Maternal and paternal speech (Hart &

180Risley, 1995), maternal lexical richness and syntactic complexity (Hoff & Naigles, 2002),
maternal vocabulary diversity (Pan, Rowe, Singer, & Snow, 2005 ), and the density of
sophisticated words uttered by mothers in the home (Weizman & Snow, 2001) all predict
later outcomes. In the subsequent section, we will address additional aspects of experience-
dependent exposures and child development prior to entry into educational settings.

185Variation in the degree of sensitive caregiving

As discussed, there may be sensitive periods during which the brain is especially
influenced by bilingual exposure (Werker & Tees, 2005). Likewise, there may be sensitive
periods during which children are particularly influenced by the quality of certain aspects
of received caregiving. In this section, we focus on the influence of early-life maternal

190sensitivity upon the developing brain.
Maternal sensitivity is observed when mothers notice and contingently and appro-

priately respond to their children’s cues (Ainsworth, 1967). Similar to the associations
observed between maternal protective behaviour and rank in nonhuman primates
(Holekamp & Smale, 1991), across a variety of human cultures maternal sensitivity is

195reliably linked to social status (Heng et al., 2018; Mesman, van Ijzendoorn, & Bakermans-
Kranenburg, 2012; Perry et al., 2018), which is, in turn, associated with stress and/or
access to resources (Dickerson & Kemeny, 2004). The degree of maternal sensitivity
during early life, then, may be an especially important signal to the young child,
concerning his/her family’s status, and so the likelihood that he/she will encounter

200concurrent and future adversity. As with the infant’s brain that can adapt to
a monolingual or multilingual environment, the human brain may also adapt to low
risk or adverse environments, as signalled by early life care. Infants exposed to lower
quality care may be expected to show conditional adaptation – or to preferentially
develop neurocognitive skills that allow for success in comparatively harsh environ-

205ments, whereas infants exposed to more sensitive care may preferentially develop neu-
rocognitive strategies for environments that society considers to be positive or optimal
(for discussions concerning conditional adaptation see Belsky, 2000; Belsky et al., 1991;
Boyce & Ellis, 2005; Del Giudice et al., 2011; Ellis, Bianchi, Griskevicius, & Frankenhuis,
2017; Ellis, Boyce, Belsky, Bakermans-Kranenburg, & van IJzendoorn, 2011).

210As with humans, there are forms of rodent behaviour associated with limited
resources and increased danger. In rodents, variation in these forms of maternal care
predicts offspring outcomes that may be adaptive in times of adversity (Beery & Francis,
2011; Cameron et al., 2005), including increased long-term potentiation during times of
alarm (the cellular process underlying memory) (Bagot et al., 2009), enhanced fear

215conditioning (“memory for danger”), and increased “freezing” behaviour (“reactivity to
danger”) (Champagne et al., 2008). However, in rodents, similar maternal behaviour also
limits offspring learning and memory under less adverse conditions (Bagot et al., 2009;
Champagne et al., 2008). Likewise, such maternal rodent behaviour impacts offspring
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endocrine responses to threat, and predicts differential patterns of neuroanatomical
220growth, especially within circuitry essential to stress regulation (Francis, Champagne,

Liu, & Meaney, 1999). In particular, regions important to stress regulation like the
hippocampus, amygdala, and prefrontal cortex are impacted by prior experience with
stress, including variation in maternal care (McEwen, Nasca, & Gray, 2016). These
frontolimbic structures, and their development are also important to autobiographical

225and relational memory, thinking about the future (Hassabis, Kumaran, & Maguire,
2007), stress and emotion regulation (Frank et al., 2014; Khalili-Mahani, Dedovic,
Engert, Pruessner, & Pruessner, 2010), flexibility and perspective taking, and/or the
detection of inconsistencies (Miller & Cohen, 2001).

Not surprisingly then, some of the current paper’s authors have, in collaboration with
230other researchers, found associations between sensitive maternal caregiving in human

infants and the development of neurocircuitry linked to these abilities in conditionally
adaptive ways. For example, some of our work suggests that young infants exposed to lower
levels of maternal sensitivity may prioritise the development of abilities that help them
remember danger and act accordingly. That is, controlling for brain development at birth,

235infants exposed to insensitive early life caregiving show accelerated hippocampal develop-
ment (Rifkin-Graboi et al., 2015), with similar correlates observed later in childhood
(Bernier et al., 2019). In addition, they show greater connectivity between the hippocampus
and other memory regions (Rifkin-Graboi et al., 2015), and enhanced memory (Rifkin-
Graboi et al., 2018). However, in early infancy, we have also observed that connectivity

240between the hippocampus and the prefrontal cortex is reduced (Rifkin-Graboi et al., 2015).
This is important because while the hippocampus is essential to remembering the context
in which danger occurs, “fear extinction” – or learning required to shift behaviour when
conditions have changed – requires both hippocampal and prefrontal cortex involvement
(Milad et al., 2007). Indeed, we have found that preschoolers who were exposed to lower

245levels of maternal sensitivity in infancy are comparatively less likely to reduce their startle
response after repeated exposure to a mildly frightening stimulus (Tsotsi et al., 2018).
Likewise, others have found that in certain contexts exposure to lower levels of maternal
sensitivity in infancy associates with behavioural disorganisation (e.g., freezing) during
moderate distress in toddlers (reviewed in Bernier & Meins, 2008).

250In addition, others’ research links sensitive caregiving to infants’ abilities to flexibly
balance the competing demands of seeking comfort and engaging in exploration (Main,
2000). This association between sensitive caregiving and balanced exploration and
attachment is consistent with the Surplus Resource Theory (Burghardt, 2005), which
states that exploratory play can only evolve when there is surplus resources from parents

255(e.g., safety and provisioning).
Taken together then, research suggests that exposure to low levels of maternal

sensitivity (Atkinson et al., 2013; Blair, Granger, Willoughby, & Kivlighan, 2006;
Bosquet Enlow et al., 2014), or other environmental signals that the future environment
will likely be harsh, uncontrollable, or exclusionary (Dickerson & Kemeny, 2004; Rifkin-

260Graboi, Borelli, & Bosquest, 2009), associates with a cascade of neurochemical processes
that may ultimately influence regions like the hippocampus, amygdala, and prefrontal
cortex, and result in behaviour that is adapted to prioritise memory for danger, discount
the role of positive information, limit complex exploratory behaviour, be sensitive to
external threats, and take longer to reverse fear learning. However, as with Bagot et al.’s
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265(2009) rodent work, such adaptation likely comes at a cost. Indeed, a plethora of research
also suggests that insensitive care and/or the highly associated construct of insecure
attachment negatively predicts aspects of development that may be beneficial in lower
stress conditions, including most modern classrooms: lower levels of externalising
behaviour and friendship formation (Groh, Fearon, IJzendoorn, Bakermans-

270Kranenburg, & Roisman, 2017), attentional focus (Fearon & Belsky, 2004), flexibility in
shifting between rules and the ability to inhibit actions and thoughts (Bernier, Carlson,
Deschenes, & Matte-Gagne, 2012; Matte-Gagne, Bernier, Sirois, Lalonde, & Hertz, 2018),
language development (Paavola, Kemppinen, Kumpulainen, Moilanen, & Ebeling, 2006),
and fear regulation (Tsotsi et al., 2018). Likewise, preschool children’s Theory of Mind

275(ToM) can be predicted from maternal mind-mindedness and attachment security
during infancy (Meins et al., 2002), mother’s mental state language (Ruffman, Slade, &
Crowe, 2002), and family parenting styles (Pears & Moses, 2003). Not surprisingly, then,
attachment is also associated with academic achievement (Dindo et al., 2017; Moss & St-
Laurent, 2001)

280Nevertheless, not all children may be equally influenced by variance in caregiving
quality. The goodness-of-fit model suggests that a “fit” between child-rearing practices
and child temperament predicts more favourable child outcomes (Thomas & Chess,
1977). For example, amongst fearful children measures of morality associate with par-
ental gentle disciplinary strategies, whereas within unfearful children, warm and respon-

285sive yet firm parenting associates with moral outcomes (Kochanska & Aksan, 2006).
Furthermore, initial evidence suggests that existing variation in brain structure may
influence the extent to which insensitive caregiving predicts behavioural disorganisation
during laboratory distress (Rifkin-Graboi et al., 2019).

Likewise, although much of the animal research examining caregiving relies on cross-
290fostering and/or the experimental induction of adversity, limiting the extent to which the

resulting outcomes may be considered entirely due to genetic similarities between mothers
and offspring (Meaney & Szyf, 2005), genetics are, nevertheless, likely to play a role in child
outcomes (e.g., Luijk et al., 2011). Children with particular genetic backgrounds and/or of
particular temperamentsmay bemore susceptible to variation in caregiving behaviour (e.g.,

295see Belsky, 2000). For instance, infant irritability or reactivity can lead to particularly
positive outcomes in response to supportive and enriching experiences, but can also result
in negative outcomes in aversive environments (Belsky, Bakermans-Kranenburg, & van
Ijzendoorn, 2007; Belsky & Pluess, 2009). As with other work examining genetic and
environmental influences on brain development (Ong et al., 2019), both observational

300and interventional studies that examine the impact of enhancing sensitive parenting,
suggest that genetic factors can influence the degree to which parents and children are
influenced by environmental adversity, including insensitive care (Bakermans-
Kranenburg, van IJzendoorn, Mesman, Alink, & Juffer, 2008; Bakermans-Kranenburg,
van IJzendoorn, Pijlman, Mesman, & Juffer, 2008; Van Zeijl et al., 2006).

305Still, the influence of genetic factors on environmental susceptibility to signals of
environmental adversity does not imply that variation in specific forms of caregiving is
irrelevant (Belsky, 2000). Interventions aimed at enhancing caregiving sensitivity not
only alter child outcomes, they are also as or even more effective than parenting
interventions specifically designed to enhance children’s (pre) academic outcomes in

310the domains of executive functioning (Lewis-Morrarty, Dozier, Bernard, Terracciano, &
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Moore, 2012), stress physiology (Dozier, Peloso, Lewis, Laurenceau, & Levine, 2008), and
language development (Bernard, Lee, & Dozier, 2017). These interventional studies
therefore suggest specificity in the mechanisms linking adult and child behaviour, as
well as malleability in the behaviours themselves.

315In sum, a large body of research indicates that variation in early life caregivingmay be an
important experience-dependent influence upon child development. Differential suscept-
ibility not-withstanding, the human brain may treat the degree of exposure to sensitive
caregiving as a cue to future environmental conditions and adapt accordingly. In addition,
although the above section predominantly focuses upon maternal sensitivity, other aspects

320of early-life parentingmay also predict child outcomes, though theymay not all be expected
to serve as signals of environmental adversity. Parenting processes associated with child
development include engagement in daily activities and the availability of play materials
(Miquelote, Santos, Caçola, Montebelo, & Gabbard, 2012), the amount and type of number
talk provided by parents and teachers (e.g., Gunderson & Levine, 2011; Klibanoff, Levine,

325Huttenlocher, Vasilyeva, & Hedges, 2006; Levine, Suriyakham, Rowe, Huttenlocher, &
Gunderson, 2011), home numeracy activities (LeFevre et al., 2009; Skwarchuk, Sowinski, &
LeFevre, 2014), parental responsiveness and stimulating play (Bradley et al., 1989), and
parental mindfulness (Campbell, Thoburn, & Leonard, 2017; Parent, McKee, Rough, &
Forehand, 2016; Singh et al., 2006, 2007; Siu, Ma, & Chui, 2016).

330Creating a positive environment: next steps for interventions and research

Throughout this review, we have urged the reader to consider child behaviour through an
adaptive lens. Though distractibility, perseveration, heightened threat detection and
arousal, and prolonged distress or wariness, are often not considered “skills” in the
childcare, preschool, or school environments, such abilities may represent conditional

335adaptation to signals of a harsh environment often mediated through low levels of
sensitive caregiving, limited linguistic stimulation, and poor nutrition. Thus, while we
often think of children exposed to these environments as having problems – we can
instead consider them to have alternative strengths (Ellis et al., 2017; Frankenhuis & de
Weerth, 2013). Such a shift in mindset may open up alternative and more effective ways

340of teaching young children from a variety of backgrounds (Ellis et al., 2017).
Still, given the skills (e.g., good regulatory abilities, Israel et al., 2014; Moffitt et al.,

2011) likely beneficial for success in many developed nations, it is also worth considering
prevention and intervention programs aimed at altering environmental signals prior to
school entry (e.g., see meta-analyses by Grube & Liming, 2018; Juffer, Bakermans-

345Kranenburg, & Van IJzendoorn, 2018). Furthermore, it may be of benefit to identify
those at greatest need for intervention in early life so as to enhance individuals’ quality of
life sooner, rather than later, and so developmental screening tools may also be of use
(Bricker, Macy, Squires, & Marks, 2013 ). In addition, from a learner’s perspective,
interventions that occur before school age alleviate the potential for social stigma that,

350rightly or wrongly, may accompany being part of school-based learning support.
Likewise, the benefits of both intervening prior to school entry and educating childcare
workers and early childhood teachers about the strengths and challenges associated with
varying environmental exposures may also lead to less frustrating experiences for chil-
dren, families, and educators concurrently, and in the future. Taken together, the results
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355from child-based executive control and regulation interventions may suggest that the
most effective programs are ones that address multiple aspects of well-being, interspersed
through daily-life (Diamond & Ling, 2016). Such work, then, implies that, in addition to
parents, child-care and preschool teachers may have the opportunity to alter develop-
mental trajectories.

360Ultimately, we must work across the community, health care, and educational contexts to
produce environments that signal young brains, “Be optimistic! The future will be positive!”
and provide them with environments that are. At the same time, we must recognise that
children enter school with different competencies, and so find ways to build upon their
strengths to enhance classroom success (Ellis et al., 2017). As a step towards this goal, we,

365along with our colleagues at the National Institute of Education’s Centre for Research in
Child Development and SingHealth Polyclinics are working towards the launch of BE
POSITIVE (BEdok-Punggol Ongoing Singaporean study beginning in Infancy: Twenty-
first century skills, Individual differences, and Variation in the Environment).

This neighbourhood study of families, recruited through large health-care centres or
370“polyclinics,” will capture the aforementioned early life exposures and children’s domain

general (for specific constructs, see Table 1) and pre-academic skills, in advance of school
age. By repeatedly assessing the quality of the early environment we will be in a better
position to make recommendations concerning when (and so relatedly how) to inter-
vene. Because we are testing multiple general constructs, we will also be able to under-

375stand whether there are tradeoffs with regards to which skills (e.g., relational memory,
executive functioning, vigilance, etc.) are prioritised. Moreover, because we will repeat-
edly test the same constructs, we will also be able to examine the ways environmental
exposure may influence the pace at which a given skill develops. This strategy also allows
for a more complete understanding of how general domain skills may influence specific

380academic skills and functioning over time, which is important to determine the best
intervention and prevention programs. For example, consider the following two
hypotheticals. In the first case, suppose we learn that the pace at which memory develops
over the first two years is important to receptive semantic skills at age three, which in turn
correlate with (perhaps via self-talk) emerging preschool executive functioning and

385(perhaps via inter-personal communication) socioemotional functioning. In this sce-
nario it would be worth considering whether to implement a programQ8 designed to speed
up memory development amongst zero to two-year-olds and/or a program designed to
help zero to two-year-olds with slower developing memory skills increase the rate at
which their receptive semantic skills develop. However, we would not reach the same

390conclusions about when to intervene if we were to find that differences in age three
memory (but not the pace at which memory develops) predict age three receptive
semantic skills, and in turn emerging executive and socioemotional functioning.
Moreover, in cases where skills begin to develop early in the face of adversity, results
from individual studies examining skills at only one or two points in time can seem

395nonsensical or even contradictory, making it hard to know how or when to intervene. For
example, it would be nearly impossible to know what to make of the following hypothe-
tical information: a) more parental anxiety at four months associates with worse asso-
ciative memory at six months; b) more parental anxiety at four months associates with
better associative memory at 24 months; c) better associative memory at six months

400predicts better associative memory at nine months; d) associative memory at six months
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has no significant association with associative memory at 18 months; e) better associative
memory at nine months predicts worse mathematical functioning at four years; f) better
associative memory at 18 months predicts better mathematical functioning at four years;
g) better associative memory at 24 months predicts better mathematical functioning at

405four years. In contrast, consider the potential for intervention if these same pieces of
hypothetical information were obtained as part of a larger study demonstrating the
following patterns: a) children exposed to parental anxiety at four months show
a comparative acceleration in the development of memory abilities, performing better
at four months of age than their counterparts; b) however, by 18 months of age, the

410memory skills of those exposed to lower levels of anxiety have “caught up,” and by 24
months begin to exceed their higher- anxiety-exposed counterparts; c) in addition, both
parental anxiety and child memory capabilities predict four year mathematical function-
ing; d) when controlling for parental anxiety, associative memory positively predicts
maths. With the latter hypothetical longitudinal set of findings we can begin to think

415about a multi-pronged approach for children at risk for mathematical problems: deter-
mine whether caregivers are high on anxiety and address this; amongst children with
parents low on anxiety, consider possible ways to boost associative memory; amongst
older infants with parents high on anxiety, consider ways to capitalise on the early-
emergence of advanced associative memory and decrease child anxiety by, for example,

420engaging in fun maths games.
Finally, because BE POSITIVE is centred in the community, we anticipate an

increased likelihood that the BE POSITIVE children will ultimately cluster in neighbour-
hood preschools and schools. If this does indeed occur, it will provide a unique oppor-
tunity to study the interactive effects of the home, school, and peer-group. As such, we

425will better understand the complex interactions between early life signals of expectable
environments and later functioning in the real environments children eventually
encounter.

Disclosure statement

No potential conflict of interest was reported by the authors.Q9

430ORCID

S. Tsotsi http://orcid.org/0000-0002-2010-0709

References

Abutalebi, J., Della Rosa, P. A., Ding, G., Weekes, B., Costa, A., & Green, D. W. (2013). Language
proficiency modulates the engagement of cognitive control areas in multilinguals. Cortex, 49(3),

435905–911.Q10
Ainsworth, M. D. (1967). Infancy in Uganda: Infant care and the growth of love. Johns Hopkins

Press.Q11
Al-Hendawi, M. (2013). Temperament, school adjustment, and academic achievement: Existing

research and future directions. Educational Review, 65(2), 177–205.
440American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders

(DSM-5®). American Psychiatric Publications.Q12

LEARNING: RESEARCH AND PRACTICE 15

Author query
The disclosure statement has been inserted. Please correct if this is inaccurate.

Author query
The CrossRef database (www.crossref.org/) has been used to validate the references. Mismatches between the original manuscript and CrossRef are tracked in red font. Please provide a revision if the change is incorrect. Do not comment on correct changes.

Author query
Please provide missing Publisher location for the "Ainsworth, 1967" references list entry.

Author query
Please provide missing Publisher location for the "American Psychiatric Association, 2013" references list entry.

Deleted Text
Page 15 Deleted:
twenty-four months

Deleted Text
Page 15 Deleted:
anxiety exposed

arifkin
Sticky Note
Baltimore, Maryland, USA

arifkin
Sticky Note
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (5th ed.). Washington, DC: Author.



Aron, A. R., Robbins, T. W., & Poldrack, R. A. (2004). Inhibition and the right inferior frontal
cortex. Trends Cognitive Science, 8(4), 170–177.

Astington, J. W., & Pelletier, J. (1998). The language of mind: Its role in teaching and learning. In
445The handbook of education and human development: New models of learning, teaching and

schooling (pp. 569–593).Q13
Atkinson, L., Gonzalez, A., Kashy, D. A., Santo Basile, V., Masellis, M., Pereira, J., . . . Levitan, R.

(2013). Maternal sensitivity and infant and mother adrenocortical function across challenges.
Psychoneuroendocrinology, 38(12), 2943–2951.

450Bagot, R. C., van Hasselt, F. N., Champagne, D. L., Meaney, M. J., Krugers, H. J., & Joels, M. (2009).
Maternal care determines rapid effects of stress mediators on synaptic plasticity in adult rat
hippocampal dentate gyrus. Neurobiology Learn Memory, 92(3), 292–300. S1074-7427(09)
00067-7 [pii].

Baillargeon, R., Scott, R. M., & He, Z. (2010). False-belief understanding in infants. Trends in
455Cognitive Sciences, 14(3), 110–118.

Bakermans-Kranenburg, M. J., van IJzendoorn, M. H., Mesman, J., Alink, L. R., & Juffer, F. (2008).
Effects of an attachment-based intervention on daily cortisol moderated by dopamine receptor
D4: A randomized control trial on 1- to 3-year-olds screened for externalizing behavior.
Developmental Psychopathology, 20(3), 805–820.

460Bakermans-Kranenburg, M. J., van IJzendoorn, M. H., Pijlman, F. T. A., Mesman, J., & Juffer, F.
(2008). Experimental evidence for differential susceptibility: Dopamine D4 receptor poly-
morphism (DRD4 VNTR) moderates intervention effects on toddlers’ externalizing behavior
in a randomized controlled trial. Developmental Psychology, 44(1), 293–300.

Barac, R., Bialystok, E., Castro, D. C., & Sanchez, M. (2014). The cognitive development of young
465dual language learners: A critical review. Early Childhood Research Quarterly, 29(4), 699–714.

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic child have a ‘theory of mind’?
Cognition, 21(1), 37–46.

Baumeister, R. F., Leith, K. P., Muraven, M., & Bratslavsky, E. (2002). Self-regulation as a key to
success in life. In D. Pushkar, W. M. Bukowski, A. E. Schwartzman, D. M. Stack, & D. R. White

470(Eds.), Improving competence across the lifespan: Building interventions based on theory and
research (pp. 117–132). Boston, MA: Springer US.

Beery, A. K., & Francis, D. D. (2011). Adaptive significance of natural variations in maternal care
in rats: A translational perspective. Neuroscience and Biobehavioral Reviews, 35(7), 1552–1561.

Belsky, J. (2000). Conditional and alternative reproductive strategies: Individual differences in
475susceptibility to rearing experiences. In J. L. Rodgers, D. C. Rowe, & W. B. Miller (Eds.), genetic

influences on human fertility and sexuality. Boston, MA: Springer.Q14
Belsky, J., Bakermans-Kranenburg, M. J., & van Ijzendoorn, M. H. (2007). For better and for worse:

Differential susceptibility to environmental influences. Current Directions in Psychological
Science, 16(6), 300–304.

480Belsky, J., & Pluess, M. (2009). Beyond diathesis stress: Differential susceptibility to environmental
influences. Psychological Bulletin, 135(6), 885–908.

Belsky, J., Steinberg, L., & Draper, P. (1991). Childhood experience, interpersonal development, and
reproductive strategy: An evolutionary theory of socialization. Child Development, 62(4), 647–670.

Bernard, K., Lee, A. H., & Dozier, M. (2017). Effects of the ABC intervention on foster children’s
485receptive vocabulary: Follow-up results from a randomized clinical trial. Child Maltreatment, 22

(2), 174–179.
Bernier, A., Carlson, S. M., Deschenes, M., & Matte-Gagne, C. (2012). Social factors in the

development of early executive functioning: A closer look at the caregiving environment.
Developmental Science, 15(1), 12–24.

490Bernier, A., Dégeilh, F., Leblanc, É., Daneault, V., Bailey, H. N., & Beauchamp, M. H. (2019).
Mother–infant interaction and child brain morphology: A multidimensional approach to
maternal sensitivity. Infancy, 24(2), 120–138.

Bernier, A., & Meins, E. (2008). A threshold approach to understanding the origins of attachment
disorganization. Developmental Psychology, 44(4), 969–982.

16 A. RIFKIN-GRABOI ET AL.

Author query
Please provide missing editor name or institutional editor name/Publisher name/publisher location for the "Astington and Pelletier, 1998" references list entry.

Author query
Please provide missing page number for the "Belsky, 2000" references list entry.

arifkin
Sticky Note
This is the citation: Astington, J.W. & Pelletier, J.. (2008). The Language of Mind: Its Role in Teaching and Learning. 10.1111/b.9780631211860.1998.00027.x. 

arifkin
Sticky Note
Belsky J. (2000) Conditional and Alternative Reproductive Strategies: Individual Differences in Susceptibility to Rearing Experiences. In: Rodgers J.L., Rowe D.C., Miller W.B. (eds) Genetic Influences on Human Fertility and Sexuality. Springer, Boston, MA 

arifkin
Sticky Note
127–146



495Bialystok, E. (2015). Bilingualism and the development of executive function: The role of attention.
Child Development Perspectives, 9(2), 117–121.

Bialystok, E., Craik, F. I., & Luk, G. (2012). Bilingualism: Consequences for mind and brain. Trends
in Cognitive Sciences, 16(4), 240–250.

Bialystok, E., & Senman, L. (2004). Executive processes in appearance–Reality tasks: The role of
500inhibition of attention and symbolic representation. Child Development, 75(2), 562–579.

Bjorklund, D. F., & Brown, R. D. (1998). Physical play and cognitive development: Integrating
activity, cognition, and education. Child Development, 69(3), 604–606.

Blair, C., Granger, D., Willoughby, M., & Kivlighan, K. (2006). Maternal sensitivity is related to
hypothalamic-pituitary-adrenal axis stress reactivity and regulation in response to emotion

505challenge in 6-month-old infants. Annals of the New York Academy of Sciences, 1094, 263–267.
Blair, K.A.,Denham, S.A., Kochanoff, A.,&Whipple, B. (2004). Playing it cool: Temperament, emotion

regulation, and social behavior in preschoolers. Journal of School Psychology, 42(6), 419–443.
Bosquet Enlow, M., King, L., Schreier, H. M., Howard, J. M., Rosenfield, D., Ritz, T., &Wright, R. J.

(2014). Maternal sensitivity and infant autonomic and endocrine stress responses. Early Human
510Development, 90, 377–385.

Boyce, W. T., & Ellis, B. J. (2005). Biological sensitivity to context: I. An evolutionary-developmental
theory of the origins and functions of stress reactivity. (0954-5794 (Print)).Q15

Bradley, R. H., Caldwell, B. M., Rock, S. L., Ramey, C. T., Barnard, K. E., Gray, C., . . . Johnson, D. L.
(1989). Home environment and cognitive development in the first 3 years of life: A collaborative

515study involving six sites and three ethnic groups in North America. Developmental Psychology,
25(2), 217–235.

Braungart-Rieker, J. M., Garwood, M. M., Powers, B. P., &Wang, X. (2001). Parental sensitivity, infant
affect, and affect regulation: Predictors of later attachment. Child Development, 72(1), 252.

Bricker, D., Macy, M., Squires, J., & Marks, K. (2013). Developmental screening in your community:
520An integrated approach for connecting children with services. Baltimore, MD: Paul H Brookes

Publishing.
Bridgett, D. J., Burt, N. M., Edwards, E. S., & Deater-Deckard, K. (2015). Intergenerational

transmission of self-regulation: A multidisciplinary review and integrative conceptual
framework. Psychological Bulletin, 141(3), 602–654. 10.1037/a0038662.supp (Supplemental).

525Bruner, J. S., Jolly, A., & Sylva, K. (1976). Play: Its role in development and evolution. New York,
NY: Basic Books.

Burghardt, G. M. (2005). The genesis of animal play: Testing the limits. Cambridge, MA: MIT Press.
Byers-Heinlein, K., Fennell, C. T., & Werker, J. F. (2013). The development of associative word

learning in monolingual and bilingual infants. Bilingualism: Language and Cognition, 16(1),
530198–205.

Byers-Heinlein, K., & Werker, J. F. (2009). Monolingual, bilingual, trilingual: Infants’ language
experience influences the development of a word-learning heuristic. Developmental Science, 12
(5), 815–823.

Cameron, N. M., Champagne, F. A., Parent, C., Fish, E. W., Ozaki-Kuroda, K., & Meaney, M. J.
535(2005). The programming of individual differences in defensive responses and reproductive

strategies in the rat through variations in maternal care. Neuroscience and Biobehavioral
Reviews, 29(4–5), 843–865. S0149-7634(05)00051-5 [pii].

Campbell, K., Thoburn, J. W., & Leonard, H. D. (2017). The mediating effects of stress on the
relationship between mindfulness and parental responsiveness. Couple and Family Psychology:

540Research and Practice, 6(1), 48–59.
Carlson, S. M., Koenig, M. A., & Harms, M. B. (2013). Theory of mind.WIREs Cognitive Science, 4

(4), 391–402.
Carlson, S. M., & Moses, L. J. (2001). Individual differences in inhibitory control and children’s

theory of mind. Child Development, 72(4), 1032–1053.
545Caspi, A., Roberts, B. W., & Shiner, R. L. (2004). Personality development: Stability and change.

Annual Review of Psychology, 56(1), 453–484.
Cassidy, J. (1994). Emotion regulation: Influences of attachment relationships. Monogr Soc Res

Child Development, 59, 228–283.

LEARNING: RESEARCH AND PRACTICE 17

Author query
Please provide missing Publisher location/Publisher name for the "Boyce and Ellis, 2005" references list entry.

arifkin
Sticky Note
Boyce, W. T., & Ellis, B. J. (2005b). Biological sensitivity to context: I. An evolutionary-developmental theory of the origins and functions of stress reactivity. Dev Psychopathol, 17(2), 271-301. 



Champagne, D. L., Bagot, R. C., van Hasselt, F., Ramakers, G., Meaney, M. J., de Kloet, E. R., . . .
550Krugers, H. (2008). Maternal care and hippocampal plasticity: Evidence for

experience-dependent structural plasticity, altered synaptic functioning, and differential
responsiveness to glucocorticoids and stress. The Journal of Neuroscience : the Official Journal
of the Society for Neuroscience, 28(23), 6037–6045. 28/23/6037 [pii].

Cheung, P., & Ansari, D. (in press). Early understanding of number. In S. Hupp & J. Jewell (Eds.),
555The encyclopedia for child and adolescent development.Q16

Chong, H. J., Richmond, J. L., Wong, J., Qiu, A., & Rifkin-Graboi, A. (2015). Looking behavior at
test and relational memory in 6-month-old infants. Infancy, 20(1), 18–41.

Clark, E. V. (2009). First language acquisition. Cambridge University Press.Q17
Cole, P. M., Martin, S. E., & Dennis, T. A. (2004). Emotion regulation as a scientific construct:

560Methodological challenges and directions for child development research. Child Development,
75, 317–333.

Conradt, E., & Ablow, J. (2010). Infant physiological response to the still-face paradigm:
Contributions of maternal sensitivity and infants’ early regulatory behavior. Infant
Behavioural Development, 33(3), 251–265.

565Conway, A., McDonough, S. C., Mackenzie, M., Miller, A., Dayton, C., Rosenblum, K., . . .
Sameroff, A. (2014). Maternal sensitivity and latency to positive emotion following challenge:
Pathways through effortful control. Infant Mental Health Journal, 35, 274–284.

Costa, A., & Sebastián-Gallés, N. (2014). How does the bilingual experience sculpt the brain?
Nature Reviews Neuroscience, 15(5), 336.

570de Campos, A. C., Da Costa, C. S. N., Savelsbergh, G. J. P., & Rocha, N. A. C. F. (2013). Infants with
down syndrome and their interactions with objects: Development of exploratory actions after
reaching onset. Research in Developmental Disabilities, 34(6), 1906–1916.

De Houwer, A. (2015). Harmonious bilingual development: Young families’ well-being in lan-
guage contact situations. International Journal of Bilingualism, 19(2), 169–184.

575Dean, D. C., 3rd, O’Muircheartaigh, J., Dirks, H., Waskiewicz, N., Walker, L., Doernberg, E., . . .
Deoni, S. C. (2015). Characterizing longitudinal white matter development during early
childhood. Brain Structure Function, 220(4), 1921–1933.

Del Giudice, M., Ellis, B. J., & Shirtcliff, E. A. (2011). The adaptive calibration model of stress
responsivity. Neuroscience and Biobehavioral Reviews, 35(7), 1562–1592.

580Diamantopoulou, S., Rydell, A.-M., Thorell, L. B., & Bohlin, G. (2007). Impact of executive
functioning and symptoms of attention deficit hyperactivity disorder on children’s peer rela-
tions and school performance. Developmental Neuropsychology, 32(1), 521–542.

Diamond, A. (2002). Normal development of prefrontal cortex from birth to young adulthood:
Cognitive functions, anatomy, and biochemistry. In D. T. Stuss & R. T. Knight (Eds.), Principles

585of frontal lobe function (pp. 466–503). New York, NY: Oxford University Press.
Diamond, A. (2013). Executive functions. Annual Review of Psychology, 64(1), 135–168.
Diamond, A., & Ling, D. S. (2016). Conclusions about interventions, programs, and approaches for

improving executive functions that appear justified and those that, despite much hype, do not.
Developmental Cognitive Neuroscience, 18, 34–48.

590Diamond, D., Libenson, A., Cheung, P., & Takasaki, M. (2009). Cross-linguistic relations between
quantifiers and numerals in language acquisition: Evidence from Japanese. Journal of
Experimental Child Psychology, 103, 421–440.

Diaz, A., & Bell, M. A. (2011). Information processing efficiency and regulation at five months.
Infant Behavioural Development, 34(2), 239–247.

595Dickerson, S. S., & Kemeny, M. E. (2004). Acute stressors and cortisol responses: A theoretical
integration and synthesis of laboratory research. Psychological Bulletin, 130(3), 355–391.

Dindo, L., Brock, R. L., Aksan, N., Gamez, W., Kochanska, G., & Clark, L. A. (2017). Attachment
and effortful control in toddlerhood predict academic achievement over a decade later.
Psychological Science, 28(12), 1786–1795.

600Dixon, M. L., Thiruchselvam, R., Todd, R., & Christoff, K. (2017). Emotion and the prefrontal
cortex: An integrative review. Psychological Bulletin, 143(10), 1033–1081.

18 A. RIFKIN-GRABOI ET AL.

Author query
Please provide missing page number/Publisher name/publisher location for the "Cheung and Ansari, in press" references list entry.

Author query
Please provide missing Publisher location for the "Clark, 2009" references list entry.

arifkin
Sticky Note
New York

arifkin
Sticky Note
Cambridge, Massachusetts



Dörrenberg, S., Rakoczy, H., & Liszkowski, U. (2018). How (not) to measure infant theory of mind:
Testing the replicability and validity of four non-verbal measures. Cognitive Development, 46, 12–30.

Dougherty, T. M., & Haith, M. M. (1997). Infant expectations and reaction time as predictors of
605childhood speed of processing and IQ. Developmental Psychology, 33(1), 146–155.

Dozier, M., Peloso, E., Lewis, E., Laurenceau, J. P., & Levine, S. (2008). Effects of an
attachment-based intervention on the cortisol production of infants and toddlers in foster
care. Developmental Psychopathology, 20(3), 845–859.

Dunn, J., & Cutting, A. L. (1999). Understanding others, and individual differences in friendship
610interactions in young children. Social Development, 8(2), 201–219.

Eisenberg, N., Cumberland, A., Spinrad, T. L., Fabes, R. A., Shepard, S. A., Reiser, M., &
Guthrie, I. K. (2001). The relations of regulation and emotionality to children’s externalizing
and internalizing problem behavior. Child Development, 72, 1112.

Eisenberg, N., Spinrad, T. L., & Eggum, N. D. (2010). Emotion-related self-regulation and its
615relation to children’s maladjustment. Annual Review of Clinical Psychology, 6, 495–525.

Ellis, B. J., Bianchi, J., Griskevicius, V., & Frankenhuis,W. E. (2017). Beyond risk and protective factors:
An adaptation-based approach to resilience. Perspectives on Psychological Science, 12(4), 561–587.

Ellis, B. J., Boyce, W. T., Belsky, J., Bakermans-Kranenburg, M. J., & van IJzendoorn, M. H. (2011).
Differential susceptibility to the environment: An evolutionary–Neurodevelopmental theory.

620Development and Psychopathology, 23(1), 7–28.
Eriksson, J., Vogel, E. K., Lansner, A., Bergstrom, F., & Nyberg, L. (2015). Neurocognitive

architecture of working memory. Neuron, 88(1), 33–46.
Fearon, R. M., & Belsky, J. (2004). Attachment and attention: Protection in relation to gender and

cumulative social-contextual adversity. Child Development, 75(6), 1677–1693.
625Feldman, R., Dollberg, D., & Nadam, R. (2011). The expression and regulation of anger in toddlers:

Relations to maternal behavior and mental representations. Infant Behavior and Development,
34, 310–320.

Francis, D. D., Champagne, F. A., Liu, D., & Meaney, M. J. (1999). Maternal care, gene expression,
and the development of individual differences in stress reactivity. Annals of the New York

630Academy of Sciences, 896, 66–84.
Frank, D. W., Dewitt, M., Hudgens-Haney, M., Schaeffer, D. J., Ball, B. H., Schwarz, N. F., . . .

Sabatinelli, D. (2014). Emotion regulation: Quantitative meta-analysis of functional activation
and deactivation. Neuroscience and Biobehavioral Reviews, 45, 202–211.

Frankenhuis, W. E., & de Weerth, C. (2013). Does early-life exposure to stress shape or impair
635cognition? Current Directions in Psychological Science, 22, 407–412.

Gallagher, H. L., Happé, F., Brunswick, N., Fletcher, P. C., Frith, U., & Frith, C. D. (2000). Reading
the mind in cartoons and stories: An fMRI study of ‘theory of mind’in verbal and nonverbal
tasks. Neuropsychologia, 38(1), 11–21.

Gartstein, M. A., & Rothbart, M. K. (2003). Studying infant temperament via the revised infant
640behavior questionnaire. Infant Behavior and Development, 26(1), 64–86.

Gathercole, S. E., Alloway, T. P., Willis, C., & Adams, A.-M. (2006). Working memory in children
with reading disabilities. Journal of Experimental Child Psychology, 93(3), 265–281.

Geary, D. C. (2003). Learning disabilities in arithmetic: Problem-solving differences and cognitive
deficits. In H. L. Swanson, K. R. Harris, & S. Graham (Eds.), Handbook of learning disabilities

645(pp. 199–212). New York, NY: The Guilford Press.
Gee, D. G., Gabard-Durnam, L., Telzer, E. H., Humphreys, K. L., Goff, B., Shapiro, M., . . .

Tottenham, N. (2014). Maternal buffering of human amygdala-prefrontal circuitry during
childhood but not during adolescence. Psychological Science, 25(11), 2067–2078.

Gerson, S. A., & Woodward, A. L. (2014). The joint role of trained, untrained, and observed
650actions at the origins of goal recognition. Infant Behavior and Development, 37(1), 94–104.

Giedd, J. N., Lalonde, F. M., Celano, M. J., White, S. L., Wallace, G. L., Lee, N. R., & Lenroot, R. K.
(2009). Anatomical brain magnetic resonance imaging of typically developing children and
adolescents. Journal of the American Academy of Child and Adolescent Psychiatry, 48(5),
465–470.

LEARNING: RESEARCH AND PRACTICE 19



655Gilliom, M., Shaw, D. S., Beck, J. E., Schonberg, M. A., & Lukon, J. L. (2002). Anger regulation in
disadvantaged preschool boys: Strategies, antecedents, and the development of self-control.
Developmental Psychology, 38(2), 222–235.

Gilmore, J. H., Shi, F., Woolson, S. L., Knickmeyer, R. C., Short, S. J., Lin, W., . . . Shen, D. (2012).
Longitudinal development of cortical and subcortical gray matter from birth to 2 years. Cerebral

660Cortex, 22(11), 2478–2485.
Gluckman, P. D., Hanson, M. A., & Beedle, A. S. (2007). Early life events and their consequences

for later disease: A life history and evolutionary perspective. American Journal of Human
Biology, 19(1), 1–19.

Goldsmith, H. H., Reilly, J., Lemery, K. S., Longley, S., & Prescott, A. (1999). Laboratory tempera-
665ment assessment battery. Preschool version.Q18

Gomez, R. L., & Edgin, J. O. (2016). The extended trajectory of hippocampal development:
Implications for early memory development and disorder. Developmental Cognitive
Neuroscience, 18, 57–69.

Grady, C. L., Luk, G., Craik, F. I. M., & Bialystok, E. (2015). Brain network activity in monolingual
670and bilingual older adults. Neuropsychologia, 66, 170–181.

Groh, A. M., Fearon, R. M. P., IJzendoorn, M. H., Bakermans-Kranenburg, M. J., & Roisman, G. I.
(2017). Attachment in the early life course: Meta-analytic evidence for its role in socioemotional
development. Child Development Perspectives, 11(1), 70–76.

Groos, K. (1901). The play of man. New York, NY: Appleton.
675Grube, W. A., & Liming, K. W. (2018). Attachment and biobehavioral catch-up: A systematic

review. Infant Mental Health Journal, 39(6), 656–673.
Gunderson, E. A., & Levine, S. C. (2011). Some types of parent number talk count more than

others: Relations between parents’ input and children’s cardinal-number knowledge.
Developmental Science, 14(5), 1021–1032.

680Haith, M. M., Wass, T. S., & Adler, S. A. (1997). Infant visual expectations: Advances and issues.
Monographs of the Society for Research in Child Development, 62(2), 150–160.

Han, W.-J. (2010). Bilingualism and socioemotional well-being. Children and Youth Services
Review, 32(5), 720–731.

Hart, B., & Risley, T. R. (1995). Meaningful differences in the everyday experience of young
685American children. Baltimore, MD: Paul H Brookes Publishing.

Hassabis, D., Kumaran, D., & Maguire, E. A. (2007). Using imagination to understand the neural
basis of episodic memory. (1529-2401 (Electronic)). D - NLM: UKMS2707 EDAT- 2007/ 12/
2809:00 MHDA- 2008/ 02/0609:00 CRDT- 2007/ 12/2809:00 PHST- 2007/ 12/2809:00
[pubmed] PHST- 2008/ 02/0609:00 [medline] PHST- 2007/ 12/2809:00 [entrez] AID - 27/52/

69014365 [pii] AID - 10.1523/JNEUROSCI.4549-07.2007 [doi] PST – ppublish.
Heidlmayr, K., Hemforth, B., Moutier, S., & Isel, F. (2015). Neurodynamics of executive control

processes in bilinguals: Evidence from ERP and source reconstruction analyses. Frontiers in
Psychology, 6.

Heng, J., Quan, J., Sim, L. W., Sanmugam, S., Broekman, B., Bureau, J. F., & Rifkin-Graboi, A.
695(2018). The role of ethnicity and socioeconomic status in Southeast Asian mothers’ parenting

sensitivity. Attachment & Human Development, 20(1), 24–42.
Hirsh-Pasek, K., Golinkoff, R. M., & Eyer, D. (2004). Einstein never used flash cards: How our

children really learn–And why they need to play more and memorize less. Emmaus, PA: Rodale
Books.

700Hoff, E., & Naigles, L. (2002). How children use input to acquire a lexicon. (0009-3920 (Print)).Q19
Holekamp, K. E., & Smale, L. (1991). Dominance acquisition during mammalian social develop-

ment: The “inheritance” of maternal rank. American Zoologist, 31, 306–317.
Holland, D., Chang, L., Ernst, T. M., Curran, M., Buchthal, S. D., Alicata, D., . . . Dale, A. M. (2014).

Structural growth trajectories and rates of change in the first 3 months of infant brain
705development. JAMA Neurology, 71(10), 1266–1274.

Howse, R. B., Calkins, S. D., Keane, S. P., & Shelton, T. L. (2003). Regulatory contributors to
children’s kindergarten achievement. Early Education and Development, 14(1), 101–119.

Hutt, C., & Bhavnani, R. (1972). Predictions from play. Nature, 237(5351), 171.

20 A. RIFKIN-GRABOI ET AL.

Author query
Please provide missing Publisher location for the "Goldsmith et al., 1999" references list entry.

Author query
Please provide missing Publisher location/Publisher name for the "Hoff and Naigles, 2002" references list entry.

arifkin
Sticky Note
Hoff, E., & Naigles, L. (2002). How children use input to acquire a lexicon. Child Dev, 73(2), 418-433. doi:10.1111/1467-8624.00415

arifkin
Sticky Note
Department of Psychology, University of Wisconsin, Madison



Israel, S., Caspi, A., Belsky, D. W., Harrington, H., Hogan, S., Houts, R., . . . Moffitt, T. E. (2014).
710Credit scores, cardiovascular disease risk, and human capital. (1091-6490 (Electronic)).Q20

Juffer, F., Bakermans-Kranenburg, M. J., & Van IJzendoorn, M. H. (2018). Video-feedback
intervention to promote positive parenting and sensitive discipline: Development and meta-
analytic evidence for its effectiveness. In H. Steele & M. Steele (Eds.), Handbook of attachment-
based interventions (pp. 1–26). New York, NY: Guilford Press.

715Kagan, J., Arcus, D., Snidman, N., Feng, W. Y., Hendler, J., & Greene, S. (1994). Reactivity in
infants: A cross-national comparison. Developmental Psychology, 30(3), 342–345.

Kagan, J., & Fox, N. A. (2006). Biology, culture, and temperamental biases. In N. Eisenberg,
W. Damon, & R. M. Lerner (Eds.), Handbook of child psychology: Social, emotional, and
personality development (Vol. 3, 6th ed., pp. 167–225). Hoboken, NJ: John Wiley & Sons Inc.

720Kagan, J., Snidman, N., & Arcus, D. (1998). Childhood derivatives of high and low reactivity in
infancy. Child Development, 69(6), 1483–1493.

Kaur, M., Srinivasan, S. M., & Bhat, A. N. (2015). Atypical object exploration in infants at-risk for
autism during the first year of life. Frontiers in Psychology, 6, 798.

Khalili-Mahani, N., Dedovic, K., Engert, V., Pruessner, M., & Pruessner, J. C. (2010). Hippocampal
725activation during a cognitive task is associated with subsequent neuroendocrine and cognitive

responses to psychological stress. Hippocampus, 20(2), 323–334.
Khan, N. A., Baym, C. L., Monti, J. M., Raine, L. B., Drollette, E. S., Scudder, M. R., . . . Cohen, N. J.

(2015). Central adiposity is negatively associated with hippocampal-dependent relational memory
among overweight and obese children. (1097-6833 (Electronic)).Q21

730Klibanoff, R. S., Levine, S. C., Huttenlocher, J., Vasilyeva, M., & Hedges, L. V. (2006). Preschool
children’s mathematical knowledge: The effect of teacher “math talk.”. Developmental
Psychology, 42(1), 59–69.

Kochanska, G., & Aksan, N. (2006). Children’s conscience and self-regulation. Journal of
Personality, 74(6), 1587–1618.

735Kochanska, G., Murray, K., & Coy, K. C. (1997). Inhibitory control as a contributor to conscience
in childhood: From toddler to early school age. Child Development, 68(2), 263–277.

Koterba, E. A., Leezenbaum, N. B., & Iverson, J. M. (2014). Object exploration at 6 and 9 months in
infants with and without risk for autism. Autism, 18(2), 97–105.

Kovács, Á. M., & Mehler, J. (2009). Cognitive gains in 7-month-old bilingual infants. Proceedings
740of the National Academy of Sciences, Pnas, 0811323106. doi:10.1073/pnas.0811323106

Laureiro-Martínez, D., Brusoni, S., Canessa, N., & Zollo, M. (2015). Understanding the explora-
tion–Exploitation dilemma: An fMRI study of attention control and decision-making perfor-
mance. Strategic Management Journal, 36(3), 319–338.

Le Corre, M., Li, P., Huang, B. H., Jia, G., & Carey, S. (2016). Numerical morphology supports
745early number word learning: Evidence from a comparison of young Mandarin and English

learners. Cognitive Psychology, 88, 162–186.
Le Corre, M., Van de Walle, G., Brannon, E. M., & Carey, S. (2006). Re-visiting the competence/

performance debate in the acquisition of the counting principles. Cognitive Psychology, 52(2),
130–169.

750Lee, J. K., Wendelken, C., Bunge, S. A., & Ghetti, S. (2016). A time and place for everything:
Developmental differences in the building blocks of episodic memory. Child Development, 87(1),
194–210.

Lee, K., Bull, R., & Ho, R. M. (2013). Developmental changes in executive functioning. Child
Development, 84(6), 1933–1953.

755LeFevre, J.-A., Skwarchuk, S.-L., Smith-Chant, B. L., Fast, L., Kamawar, D., & Bisanz, J. (2009). Home
numeracy experiences and children’s math performance in the early school years. Canadian Journal
of Behavioural Science/Revue canadienne des sciences du comportement, 41(2), 55–66.

Legare, C. H. (2014). The contributions of explanation and exploration to children’s scientific
reasoning. Child Development Perspectives, 8(2), 101–106.

760Levine, S. C., Suriyakham, L. W., Rowe, M. L., Huttenlocher, J., & Gunderson, E. A. (2011). “What
counts in the development of young children’s number knowledge?”: Correction to Levine et al.
(2010). Developmental Psychology, 47(1), 302.

LEARNING: RESEARCH AND PRACTICE 21

https://doi.org/10.1073/pnas.0811323106
Author query
Please provide missing Publisher location/Publisher name for the "Israel et al., 2014" references list entry.

Author query
Please provide missing Publisher location/Publisher name for the "Khan et al., 2015" references list entry.



Lewis, M., Ramsay, D. S., & Kawakami, K. (1993). Differences between Japanese infants and
caucasian American infants in behavioral and cortisol response to inoculation. Child

765Development, 64(6), 1722–1731.
Lewis-Morrarty, E., Dozier, M., Bernard, K., Terracciano, S. M., & Moore, S. V. (2012). Cognitive

flexibility and theory of mind outcomes among foster children: Preschool follow-up results of
a randomized clinical trial. Journal of Adolescent Health, 51(2, Suppl), S17–S22.

Libertus, K., & Needham, A. (2010). Teach to reach: The effects of active vs. passive reaching
770experiences on action and perception. Vision Research, 50(24), 2750–2757.

Liu, D., Wellman, H. M., Tardif, T., & Sabbagh, M. A. (2008). Theory of mind development in
Chinese children: A meta-analysis of false-belief understanding across cultures and languages.
Developmental Psychology, 44(2), 523.

Loveland, K. A. (1987). Behavior of young children with down syndrome before the mirror:
775Exploration. Child Development, 58, 768–778.

Luijk, M. P., Roisman, G. I., Haltigan, J. D., Tiemeier, H., Booth-Laforce, C., van
IJzendoorn, M. H., . . . Bakermans-Kranenburg, M. J. (2011). Dopaminergic, serotonergic, and
oxytonergic candidate genes associated with infant attachment security and disorganization? In
search of main and interaction effects. Journal of Child Psychology and Psychiatry, and Allied

780Disciplines, 52(12), 1295–1307.
Main, M. (2000). The organized categories of infant, child, and adult attachment: Flexible vs

inflexible attention under attachment-related stress. Journal of the American Psychoanalytic
Association, 48(4), 1055–1096.

Markman, E. M., & Wachtel, G. F. (1988). Children’s use of mutual exclusivity to constrain the
785meanings of words. Cognitive Psychology, 20(2), 121–157.

Matte-Gagne, C., Bernier, A., Sirois, M. S., Lalonde, G., & Hertz, S. (2018). Attachment security
and developmental patterns of growth in executive functioning during early elementary school.
Child Development, 89(3), e167–e182.

McEwen, B. S., Nasca, C., & Gray, J. D. (2016). Stress effects on neuronal structure: Hippocampus,
790amygdala, and prefrontal cortex. (1740-634X (Electronic)).Q22

Meaney, M. J., & Szyf, M. (2005). Environmental programming of stress responses through DNA
methylation: Life at the interface between a dynamic environment and a fixed genome.
Dialogues Clinical Neuroscience, 7(2), 103–123.

Mechelli, A., Crinion, J. T., Noppeney, U., O’doherty, J., Ashburner, J., Frackowiak, R. S., & Price, C. J.
795(2004). Neurolinguistics: Structural plasticity in the bilingual brain. Nature, 431(7010), 757.

Meins, E., Fernyhough, C., Wainwright, R., Gupta, M. D., Fradley, E., & Tuckey, M. (2002).
Maternal mind-mindedness and attachment security as predictors of theory of mind
understanding. Child Development, 73(6), 1715–1726.

Mesman, J., van Ijzendoorn, M. H., & Bakermans-Kranenburg, M. J. (2012). Unequal in oppor-
800tunity, equal in process: Parental sensitivity promotes positive child development in ethnic

minority families. Child Development Perspectives, 6(3), 239–250.
Milad, M. R., Wright, C. I., Orr, S. P., Pitman, R. K., Quirk, G. J., & Rauch, S. L. (2007). Recall of

fear extinction in humans activates the ventromedial prefrontal cortex and hippocampus in
concert. Biological Psychiatry, 62(5), 446–454.

805Miller, A. L., Fine, S. E., Kiely Gouley, K., Seifer, R., Dickstein, S., & Shields, A. (2006). Showing and
telling about emotions: Interrelations between facets of emotional competence and associations with
classroom adjustment in head start preschoolers. Cognition & Emotion, 20(8), 1170–1192.

Miller, E. K., & Cohen, J. D. (2001). An integrative theory of prefrontal cortex function. Annual
Review of Neuroscience, 24, 167–202.

810Milligan, K., Astington, J. W., & Dack, L. A. (2007). Language and theory of mind: Meta-analysis of the
relation between language ability and false-belief understanding.Child Development, 78(2), 622–646.

Miquelote, A. F., Santos, D. C. C., Caçola, P. M., Montebelo, M. I. D. L., & Gabbard, C. (2012).
Effect of the home environment on motor and cognitive behavior of infants. Infant Behavior
and Development, 35(3), 329–334.

22 A. RIFKIN-GRABOI ET AL.

Author query
Please provide missing Publisher location/Publisher name for the "McEwen et al., 2016" references list entry.

arifkin
Sticky Note
McEwen, B. S., Nasca, C., & Gray, J. D. (2016). Stress Effects on Neuronal Structure: Hippocampus, Amygdala, and Prefrontal Cortex. Neuropsychopharmacology, 41(1), 3-23. doi:10.1038/npp.2015.171



815Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & Wager, T. D. (2000).
The unity and diversity of executive functions and their contributions to complex “frontal lobe”
tasks: A latent variable analysis. Cognitive Psychology, 41(1), 49–100.

Moffitt, T. E., Arseneault, L., Belsky, D., Dickson, N., Hancox, R. J., Harrington, H., . . . Caspi, A. (2011).
A gradient of childhood self-control predicts health, wealth, and public safety. Proceedings of the

820National Academy of Sciences of the United States of America, 108(7), 2693–2698.Q23
Mohades, S. G., Struys, E., Van Schuerbeek, P., Mondt, K., Van De Craen, P., & Luypaert, R.

(2012). DTI reveals structural differences in white matter tracts between bilingual and mono-
lingual children. Brain Research, 1435, 72–80.

Moore, G. A., Hill-Soderlund, A. L., Propper, C. B., Calkins, S. D., Mills-Koonce, W. R., &
825Cox, M. J. (2009). Mother-infant vagal regulation in the face-to-face still-face paradigm is

moderated by maternal sensitivity. Child Development, 80, 209–223.
Moss, E., & St-Laurent, D. (2001). Attachment at school age and academic performance.

Developmental Psychology, 37(6), 863–874.
Muentener, P., Herrig, E., & Schulz, L. (2018). The efficiency of infants’ exploratory play is related

830to longer-term cognitive development. Frontiers in Psychology, 9.
Nelson, C. A., Fox, N. A., & Zeanah, C. H. (2014). Romania’s abandoned children. Harvard

University Press.Q24
Ong, M. L., Tuan, T. A., Poh, J., Teh, A. L., Chen, L., Pan, H., . . . Holbrook, J. D. (2019). Neonatal

amygdalae and hippocampi are influenced by genotype and prenatal environment, and reflected
835in the neonatal DNA methylome. Genes Brain Behaviour, e12576. doi:10.1111/gbb.12576

Oudgenoeg-Paz, O., Leseman, P. P., & Volman, M. (2015). Exploration as a mediator of the
relation between the attainment of motor milestones and the development of spatial cognition
and spatial language. Developmental Psychology, 51(9), 1241.

Paap, K. R., & Greenberg, Z. I. (2013). There is no coherent evidence for a bilingual advantage in
840executive processing. Cognitive Psychology, 66(2), 232–258.

Paap, K. R., & Sawi, O. (2014). Bilingual advantages in executive functioning: Problems in
convergent validity, discriminant validity, and the identification of the theoretical constructs.
Frontiers in Psychology, 5, 962.

Paavola, L., Kemppinen, K., Kumpulainen, K., Moilanen, I., & Ebeling, H. (2006). Maternal
845sensitivity, infant co-operation and early linguistic development: Some predictive relations.

European Journal of Developmental Psychology, 3(1), 13–30.
Pan, B. A., Rowe, M. L., Singer, J. D., & Snow, C. E. (2005). Maternal correlates of growth in

toddler vocabulary production in low-income families. Child Development, 76(4), 763–782.
Parent, J., McKee, L. G., Rough, J. N., & Forehand, R. (2016). The association of parent mind-

850fulness with parenting and youth psychopathology across three developmental stages. Journal of
Abnormal Child Psychology, 44(1), 191–202.

Pathman, T., & Ghetti, S. (2016). More to it than meets the eye: How eye movements can elucidate
the development of episodic memory. Memory, 24(6), 721–736.

Peal, E., & Lambert, W. E. (1962). The relation of bilingualism to intelligence. Psychological
855Monographs: General and Applied, 76(27), 1–23.

Pears, K. C., & Moses, L. J. (2003). Demographics, parenting, and theory of mind in preschool
children. Social Development, 12(1), 1–20.

Pellegrini, A. D., & Smith, P. K. (1998). Physical activity play: The nature and function of
a neglected aspect of play. Child Development, 69(3), 577–598.

860Perry, R. E., Finegood, E. D., Braren, S. H., Dejoseph, M. L., Putrino, D. F., Wilson, D. A., . . .
Blair, C. (2018). Developing a neurobehavioral animal model of poverty: Drawing cross-species
connections between environments of scarcity-adversity, parenting quality, and infant outcome.
Developmental Psychopathology. doi:10.1017/S095457941800007X

Petitto, L.-A., Berens, M. S., Kovelman, I., Dubins, M. H., Jasinska, K., & Shalinsky, M. (2012). The
865“perceptual wedge hypothesis” as the basis for bilingual babies’ phonetic processing advantage:

New insights from fNIRS brain imaging. Brain and Language, 121(2), 130–143.
Piaget, J. (1962). Play, dreams and imitation in childhood. New York, NY: Norton.

LEARNING: RESEARCH AND PRACTICE 23

https://doi.org/10.1111/gbb.12576
https://doi.org/10.1017/S095457941800007X
Author query
Duplication of the reference "Moffitt, Arseneault, et al., 2011" has been deleted. Please check.

Author query
Please provide missing Publisher location for the "Nelson et al., 2014" references list entry.

arifkin
Sticky Note
ok

arifkin
Sticky Note
Cambridge, Massachusetts



Posner, M. I., Rothbart, M. K., & Thomas-Thrapp, L. (1997). Functions of orienting in early
infancy. In P. J. Lang, R. F. Simons, & M. T. Balaban (Eds.), Attention and orienting: Sensory and

870motivational processes (pp. 327–345). Mahwah, NJ: Lawrence Erlbaum Associates Publishers.
Pruessner, J. C., Dedovic, K., Pruessner, M., Lord, C., Buss, C., Collins, L., . . . Lupien, S. J. (2010).

Stress regulation in the central nervous system: Evidence from structural and functional
neuroimaging studies in human populations - 2008 Curt Richter award winner.
Psychoneuroendocrinology, 35(1), 179–191.

875Quan, J., Ong, M. L., Bureau, J. F., Sim, L. W., Sanmugam, S., Abdul Malik, A. B., . . . Rifkin-
Graboi, A. (2017). The influence of CHRNA4, COMT, and maternal sensitivity on orienting
and executive attention in 6-month-old infants. Brain Cognition, 116, 17–28.

Rakison, D. H., & Krogh, L. (2012). Does causal action facilitate causal perception in infants
younger than 6 months of age? Developmental Science, 15(1), 43–53.

880Raver, C. C., Blackburn, E. K., Bancroft, M., & Torp, N. (1999). Relations between effective
emotional self-regulation, attentional control, and low-income preschoolers’ social competence
with peers. Early Education and Development, 10(3), 333–350.

Repacholi, B. M., & Gopnik, A. (1997). Early reasoning about desires: Evidence from 14- and
18-month-olds. Developmental Psychology, 33(1), 12–21.

885Ressel, V., Pallier, C., Ventura-Campos, N., Díaz, B., Roessler, A., Ávila, C., & Sebastián-Gallés, N.
(2012). An effect of bilingualism on the auditory cortex. Journal of Neuroscience, 32(47),
16597–16601.

Richmond, J., & Nelson, C. A. (2009). Relational memory during infancy: Evidence from eye
tracking. Developmental Science, 12(4), 549–556.

890Richmond, J., & Pan, R. (2013). Thinking about the future early in life: The role of relational
memory. Journal of Experimental Child Psychology, 114(4), 510–521.

Richmond, J., & Power, J. (2014). Age-related differences in memory expression during infancy:
Using eye-tracking to measure relational memory in 6- and 12-month-olds. Developmental
Psychobiology, 56(6), 1341–1351.

895Rifkin-Graboi, A., Borelli, J., & Bosquest, M. (2009). Neurobiology of Stress in Infancy. In
C. Zeanah (Ed.), Handbook of infant mental health (pp. 59–79). New York, NY: Guilford Press.

Rifkin-Graboi, A., Kong, L., Sim, L. W., Sanmugam, S., Broekman, B. F., Chen, H., . . . Qiu, A.
(2015). Maternal sensitivity, infant limbic structure volume and functional connectivity:
A preliminary study. Translational Psychiatry, 5(10), e668.

900Rifkin-Graboi, A., Quan, J., Richmond, J., Goh, S. K. Y., Sim, L. W., Chong, Y. S., . . . Qiu, A.
(2018). Greater caregiving risk, better infant memory performance? Hippocampus, 28(7),
497–511.

Rifkin-Graboi, A., Tan, H. M., Shaun, G. K. Y., Sim, L. W., Sanmugam, S., Chong, Y. S., . . . Qiu, A.
(2019). An initial investigation of neonatal neuroanatomy, caregiving, and levels of disorganized

905behavior. Proceedings of the National Academy of Sciences, 116(34), 16787–16792.
Roberts, B. W., & DelVecchio, W. F. (2000). The rank-order consistency of personality traits from

childhood to old age: A quantitative review of longitudinal studies. Psychological Bulletin, 126
(1), 3–25.

Rothbart, M. K., & Bates, J. E. (2006). Temperament. In R. L. W. Damon & N. Eisenberg (Eds.),
910Handbook of child psychology. Social, emotional, and personality development (Vol. 3, pp.

99–166). John Wiley & Sons.Q25
Rubin, K. H., Hemphill, S. A., Chen, X., Hastings, P., Sanson, A., Coco, A. L., . . . Cui, L. (2006).

A cross-cultural study of behavioral inhibition in toddlers: East–West–North–South.
International Journal of Behavioral Development, 30(3), 219–226.

915Ruddy, M. G., & Bornstein, M. H. (1982). Cognitive correlates of infant attention and maternal
stimulation over the first year of life. Child Development, 53, 183–188.

Ruff, H. A., Saltarelli, L. M., Capozzoli, M., & Dubiner, K. (1992). The differentiation of activity in
infants’ exploration of objects. Developmental Psychology, 28(5), 851.

Ruffman, T., Slade, L., & Crowe, E. (2002). The relation between children’s and mothers’ mental
920state language and theory-of-mind understanding. (0009-3920 (Print)).Q26

24 A. RIFKIN-GRABOI ET AL.

Author query
Please provide missing publisher location for the "Rothbart and Bates, 2006" references list entry.

Author query
Please provide missing Publisher location/Publisher name for the "Ruffman et al., 2002" references list entry.

arifkin
Sticky Note
Wiley, New York

arifkin
Sticky Note
Ruffman, T., Slade, L., & Crowe, E. (2002). The relation between children's and mothers' mental state language and theory-of-mind understanding. Child Dev, 73(3), 734-751. doi:10.1111/1467-8624.00435



Saxe, R., Whitfield-Gabrieli, S., Scholz, J., & Pelphrey, K. A. (2009). Brain regions for perceiving and
reasoning about other people in school-aged children. Child Development, 80(4), 1197–1209.

Schwarzer, G., Freitag, C., & Schum, N. (2013). How crawling and manual object exploration are
related to the mental rotation abilities of 9-month-old infants. Frontiers in Psychology, 4, 97.

925Séguin, D. G., & MacDonald, B. (2016). The role of emotion regulation and temperament in the
prediction of the quality of social relationships in early childhood. Early Child Development and
Care, 1–17. doi:10.1080/03004430.2016.1251678

Shields, A., Dickstein, S., Seifer, R., Giusti, L., Dodge Magee, K., & Spritz, B. (2001). Emotional
competence and early school adjustment: A study of preschoolers at risk. Early Education and

930Development, 12(1), 73–96.
Shimamura, A. P. (2010). Hierarchical relational binding in the medial temporal lobe: The strong

get stronger. Hippocampus, 20(11), 1206–1216.
Shiner, R. L., Buss, K. A., McClowry, S. G., Putnam, S. P., Saudino, K. J., & Zentner, M. (2012).

What is temperament now? Assessing progress in temperament research on the twenty-fifth
935anniversary of Goldsmith et al. Child Development Perspectives, 6(4), 436–444.

Sigman, M. (1976). Early development of preterm and full-term infants: Exploratory behavior in
eight-month-olds. Child Development, 47, 606–612.

Silk, J. S., Shaw, D. S., Forbes, E. E., Lane, T. L., & Kovacs, M. (2006). Maternal depression and
child internalizing: The moderating role of child emotion regulation. Journal of Clinical Child &

940Adolescent Psychology, 35(1), 116–126.
Sim, Z. L., & Xu, F. (2017). Learning higher-order generalizations through free play: Evidence from

2-and 3-year-old children. Developmental Psychology, 53(4), 642.
Singer, D., Golinkoff, R. M., & Hirsh-Pasek, K. (2006). Play= learning: How play motivates and

enhances children’s cognitive and social-emotional growth. Oxford University Press.Q27
945Singh, N. N., Lancioni, G. E., Winton, A. S. W., Fisher, B. C., Wahler, R. G., McAleavey, K., . . .

Sabaawi, M. (2006). Mindful parenting decreases aggression, noncompliance, and self-injury in
children with autism. Journal of Emotional and Behavioral Disorders, 14(3), 169–177.

Singh, N. N., Lancioni, G. E., Winton, A. S. W., Singh, J., Curtis, W. J., Wahler, R. G., &
McAleavey, K. M. (2007). Mindful parenting decreases aggression and increases social behavior

950in children with developmental disabilities. Behavior Modification, 31(6), 749–771.
Siu, A. F. Y., Ma, Y., & Chui, F. W. Y. (2016). Maternal mindfulness and child social behavior: The

mediating role of the mother-child relationship. Mindfulness, 7(3), 577–583.
Skwarchuk, S. L., Sowinski, C., & LeFevre, J. A. (2014). Formal and informal home learning

activities in relation to children’s early numeracy and literacy skills: The development of a home
955numeracy model. Journal of Experimental Child Psychology, 121, 63–84.

Sommerville, J. A., Woodward, A. L., & Needham, A. (2005). Action experience alters 3-month-
old infants’ perception of others’ actions. Cognition, 96(1), B1–B11.

Spinrad, T. L., & Stifter, C. A. (2002). Maternal sensitivity and infant emotional reactivity:
Concurrent and longitudinal relations. Marriage and Family Review, 34, 243–263.

960Sun, H., Yussof, N., Vijayakumar, P., Lai, G., O’Brien, B. A., & Ong, Q. H. (2019). Teacher’s code-
switching and bilingual children’s heritage language learning and cognitive switching flexibility.
Journal of Child Language.Q28

Sun, H., Yussof, N. T. B., Habib Mohamed, M. B. B., Rahim, A. B., Bull, R., Cheung, M. W. L., &
Cheong, S. A. (2018). Bilingual language experience and children’s social-emotional and

965behavioral skills: A cross-sectional study of Singapore preschoolers. International Journal of
Bilingual Education and Bilingualism, 1–16. doi:10.1080/13670050.2018.1461802

Taylor, M., & Carlson, S. M. (1997). The relation between individual differences in fantasy and
theory of mind. Child Development, 68(3), 436–455.

Thomas, A., & Chess, S. (1977). Temperament and development. Oxford, England: Brunner/Mazel.
970Thompson, R. A. (1994). Emotion regulation: A theme in search of definition. Monogr Social

Research Child Development, 59(2–3), 25–52.
Tronick, E., Als, H., Adamson, L., Wise, S., & Brazelton, T. B. (1978). The infant’s response to

entrapment between contradictory messages in face-to-face interaction. Journal of the American
Academy of Child Psychiatry, 17(1), 1–13.

LEARNING: RESEARCH AND PRACTICE 25

https://doi.org/10.1080/03004430.2016.1251678
https://doi.org/10.1080/13670050.2018.1461802
Author query
Please provide missing Publisher location for the "Singer et al., 2006" references list entry.

Author query
Please provide missing volume number/page number for the "Sun et al., 2019" references list entry.

arifkin
Sticky Note
not listed in citation. 

arifkin
Sticky Note
Sun*, H., Yussof, N., Vijayakumar, P., Lai, G., O’Brien, B. A., & Ong, Q.H. (in press). Teacher’s Code-switching and Bilingual Children’s Heritage Language Learning and Cognitive Switching Flexibility. Journal of Child Language.



975Tsotsi, S. A.-O. H. O. O., Borelli, J. L., Abdulla, N. B., Tan, H. M., Sim, L. W., Sanmugam, S., . . .
Rifkin-Graboi, A. (2018). Maternal sensitivity during infancy and the regulation of startle in
preschoolers. (1469-2988 (Electronic)).Q29

Uda, S., Matsui, M., Tanaka, C., Uematsu, A., Miura, K., Kawana, I., & Noguchi, K. (2015). Normal
development of human brain white matter from infancy to early adulthood: A diffusion tensor

980imaging study. Developmental Neuroscience, 37(2), 182–194.
Uematsu, A., Matsui, M., Tanaka, C., Takahashi, T., Noguchi, K., Suzuki, M., & Nishijo, H. (2012).

Developmental trajectories of amygdala and hippocampus from infancy to early adulthood in
healthy individuals. PLoS One, 7(10), e46970.

Van Zeijl, J., Mesman, J., Van, I. M. H., Bakermans-Kranenburg, M. J., Juffer, F., Stolk, M. N., &
985Alink, L. R. (2006). Attachment-based intervention for enhancing sensitive discipline in

mothers of 1- to 3-year-old children at risk for externalizing behavior problems:
A randomized controlled trial. Journal of Consulting and Clinical Psychology, 74(6), 994–1005.

Wagner, K., Kimura, K., Cheung, P., & Barner, D. (2015). Why is number word learning hard?
Evidence from bilingual learners. Cognitive Psychology, 83, 1–21.

990Weintraub, S., Dikmen, S. S., Heaton, R. K., Tulsky, D. S., Zelazo, P. D., Bauer, P. J., . . . Gershon, R. C.
(2013). Cognition assessment using the NIH toolbox. Neurology, 80(11 Suppl 3), S54–S64.

Weizman, Z. O., & Snow, C. E. (2001). Lexical input as related to children’s vocabulary acquisition:
Effects of sophisticated exposure and support for meaning. (0012-1649 (Print)).Q30

Wellman, H. M., Cross, D., & Watson, J. (2001). Meta-analysis of theory-of-mind development:
995The truth about false belief. Child Development, 72(3), 655–684.

Wellman, H. M., & Liu, D. (2004). Scaling of theory-of-mind tasks. Child Development, 75(2),
523–541.

Werker, J. F., & Tees, R. C. (2005). Speech perception as a window for understanding plasticity and
commitment in language systems of the brain. Developmental Psychobiology, 46(3), 233–251.

1000Wimmer, H., & Perner, J. (1983). Beliefs about beliefs: Representation and constraining function
of wrong beliefs in young children’s understanding of deception. Cognition, 13(1), 103–128.

Woodward, A. L. (2009). Infants’ grasp of others’ intentions. Current Directions in Psychological
Science, 18(1), 53–57.

Wynn, K. (1990). Children’s understanding of counting. Cognition, 36(2), 155–193.
1005Yarrow, L. J., Klein, R. P., Lomonaco, S., & Morgan, G. (1975). Cognitive and motivational

development in early childhood. In B. Z. Friedlander, G. M. Sterritt, & G. Kirk (Eds.),
Exceptional infant (Vol. 3, pp. 491–502). New York, NY: Brunner/Mazel.

Youngblade, L. M., & Dunn, J. (1995). Individual differences in young children’s pretend play with
mother and sibling: Links to relationships and understanding of other people’s feelings and

1010beliefs. Child Development, 66(5), 1472–1492.
Zeanah, C. H., Nelson, C. A., Fox, N. A., Smyke, A. T., Marshall, P., Parker, S. W., & Koga, S. (2003).

Designing research to study the effects of institutionalization on brain and behavioral development:
The bucharest early intervention project. Development and Psychopathology, 15(4), 885–907.

Zuccarini, M., Sansavini, A., Iverson, J. M., Savini, S., Guarini, A., Alessandroni, R., . . . Aureli, T.
1015(2016). Object engagement and manipulation in extremely preterm and full term infants at 6

months of age. Research in Developmental Disabilities, 55, 173–184.

26 A. RIFKIN-GRABOI ET AL.

Author query
Please provide missing Publisher location/Publisher name for the "Tsotsi et al., 2018" references list entry.

Author query
Please provide missing Publisher location/Publisher name for the "Weizman and Snow, 2001" references list entry.

arifkin
Sticky Note
Stella Tsotsi, Jessica L. Borelli, Nurshuhadah Binte Abdulla, Hui Min Tan, Lit Wee Sim, Shamini Sanmugam, Kok Hian Tan, Yap Seng Chong, Anqi Qiu, Helen Chen & Anne Rifkin-Graboi (2018) Maternal sensitivity during infancy and the regulation of startle in preschoolers, Attachment & Human Development, DOI: HYPERLINK "https://doi.org/10.1080/14616734.2018.1542737"10.1080/14616734.2018.1542737 

arifkin
Sticky Note
Weizman, Z. O., & Snow, C. E. (2001). Lexical input as related to children's vocabulary acquisition: effects of sophisticated exposure and support for meaning. Dev Psychol, 37(2), 265-279. 




