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Abstract – Cognitive development, a major aspect of child development, includes memory, perception,
language, information processing, and thinking. Both brain development and the social world play
significant roles in cognitive development. The child needs to adapt to the environment in which he lives in
order to continue his life. Although brain at birth is already somewhat adapted to the environment,
additional experience enhances adaptation to specific circumstances. The purpose of this paper is to discuss
two questions related to cognitive development in children; one is, does cognitive development include
global and domain-specific processes, and the other is whether universally available experience is sufficient
for cognitive development?Understanding the interconnection between global and domain-specific processes
and the impact of social environment in cognitive development can help parents and teachers to encourage
children to improve different aspects of cognition and to guide them to achieve learning gains.
Keywords –childhood, cognitive development, the importance of experience, social environment.
humans. Third, they are sensitive to certain types of
inputs and therefore, they react to those inputs
involuntarily and quickly [1]. Noam Chomsky’s
explanation of children’s language acquisition is an
example of domain-specific processes [2]. According to
Chomsky, children possess innate language-specific
abilities or unique set of rules that are beneficial for
language learning. These rules are not related to other
domains of cognitive development. Similar to Chomsky,
other theorists [3] [4] have also suggested modules for
theory of mind, perception of faces, and visual analysis
of objects and space [1]. They have attempted to
strengthen the domain-specific idea by providing
The Role of the Interconnection between Global and evidence through brain damages or impairment of
certain skills. For example, impaired right medial
Domain-Specific Processes
The classical example for global processes is Jean prefrontal cortex causes impaired activities related to
Piaget’s (1896-1980) theory of cognitive development. theory of mind [5], and damage to the fusiform gyrus
Compared to nativist and empiricist theories, Piaget’s causes loss of face recognition [3].
approach has been considered as a more constructive
Research has introduced a new perspective that links
approach that explains an individual’s cognitive global processes and modules in understanding
development through four main stages that range from cognitive development [1]. Global processes such as
birth to adulthood [2]. In contrast, modern theories have processing speed, working memory, and executive
emphasized modules of cognitive development that functioning require functioning with modules in
comprise three major characteristics. First, they have performing tasks. Research has suggested that
well-connected biological systems and they do not need processing speed facilitates other cognitive tasks (e.g.,
more experience for development. Second, they have perceptual tasks) and it increases gradually from
developed gradually to face certain challenges of early childhood to adolescence [6]. Performing working
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INTRODUCTION
One of the major issues in the field of child
development was the “either-or” aspect of genes and
environment. This has influenced many researchers to
focus only on one aspect of development. Later, they
introduced a new approach that linked two processes:
nature and nurture, to understand the process of child
development. Instead of the “either-or” distinction, they
have given more attention to the interaction between the
two [1]. Global processes facilitate various domains in
cognitive development while domain-specific processes
are considered modules of cognitive development [1].
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memory tasks also requires other cognitive functions. modules [18]. Reminiscing is a language based function
Similar to processing speed, working memory also that facilitates children’s strategic memory development,
increases from childhood through adolescence [7]. In understanding of self, others, and world, and language
addition, executive functioning requires modules such as and literacy skills. Following the Vygostsky’s theory,
planning and inhibition for its cognitive task some researchers have stated that mothers’ narratives
performance [6].
help children promote their encoding, retrieving, and
Kail and Hall [8] found that arithmetic knowledge recognizing information [19]-[21]. Many researchers
explains some additional variability in word-problem have suggested that autobiographical recall includes how
performance beyond global cognitive skills. Hecht and and when the event occurred, and what it means for the
colleagues [9] also indicated that working memory child [22]-[24]. “Autobiographical narratives are
(global
process)
and
children’s
conceptual linguistically structured cultural constructs of what is
understanding of fractions (modules) explain the appropriate to recall about one’s self, and how to report
variance of children’s accuracy in grouping problems it [18].” Children have to perform high cognitive and
that require fractions [1]. Furthermore, several studies linguistic skills for their tasks in reminiscing as they are
provided evidence for the interplay of global processes cognitively distant from the event. The above statement
and modules. For example, processing speed and illustrates that autobiographical narratives link many
children’s ability to choose good landmarks (e.g., places domains such as memory (both event and deliberate
that may help avoid getting lost) predicted the accuracy memory, strategies like rehearsal and organizing),
wherewith 5-9 year-old children ordered scenes from a retrieving, language, and literacy skills.
walk through an unknown area [10]. Reading-specific
Attention is another cognitive process that links with
skills such as phonological awareness, visual- other domains [25]-[28]. It relates to other domainorthographic processing and global cognitive constructs specific processes such as altering, orienting, and
have influenced reading comprehension in children [11]. executive control that are important elements of
Domain-specific knowledge in understanding the attention [26] [27]. For example, orienting function
distinction between reality and appearance, and ability to (selective attention) includes ability to disconnect the
inhibit irrelevant responses has explained developing center of attention, shift attention, and reengage
theory of mind functions in 3 and 4 year-olds [12].
attention [29]. This illustrates how different domainCase and Okamoto [13] revealed that the progress in specific processes participate in attention (global
conceptual structures such as social cognition, number, process).
and spatial relations, increases the capacity of working
memory in childhood. Accordingly, children’s Cognitive Development in Adolescence
numerical understanding develops through four stages
Cognitive development in adolescence is another
from age 4 to 10 with experiences they receive from evidence for the link between global processes and
social environment (e.g., instructions from teachers). modules. Longitudinal findings have revealed that a
Though there was criticism about lack of explicit rules human brain continues to develop even in adolescence
for different tasks in different levels, their findings have with major neurological changes in both gray and white
supported the interplay of global processes and modules. matter [30] with influences on cognitive development.
Siegler and Shrager’s [14] distribution of For example, the effectiveness of information processing
associations model provides more evidence for global improves as a result of brain development in
and domain-specific linkage. According to this model, adolescence. This improvement can be identified
children’s arithmetic knowledge is a network that through improved speed, improved capacity, and
includes long-term memory of arithmetic knowledge, improved inhibition. There is evidence for improving
and procedures to retrieve that knowledge, to assess the processing speed from early childhood through midcredibility of it, and to decide other options (e.g., for adolescence [6] [31] [32]. Also, inhibition skills (both
wrong answers). This model has been used for other abilities to resist to interfering stimuli and inhibitory
domains such as memory, spelling, and telling time control of one’s own reactions) improve from childhood
[15]-[17]. Unlike Case’s theory, the distribution of through adolescence [32]-[34].
associations model links both global and modules in real
Improved executive control is another major aspect
time [1].
of cognitive development in adolescence. Late
Findings of the effects of mothers’ reminiscing adolescents and young adults exhibit enhanced skills in
styles on children’s autobiographical memory can also monitoring and managing their learning and knowledge
be related to the link between global processes and acquisition, compared with early adolescents [35]. The
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decision making process also changes from childhood to environmental influences significantly impact different
adolescence and to adulthood. Klaczynski’s [36] [37] aspects of cognitive development such as language,
dual process approach of the development of decision perception, and memory. It is important to understand
making skills s is another example for global and the significance of universal experience or exposure to
domain-specific linkage [35]. According to him, some environmental inputs in developing the areas in
decision making skills develop through coordination of face processing and language.
two systems: experiential and analytic systems. This
dual process model is also important in increasing Development of Face Processing
deductive and inductive inference skills that involve in
With respect to the development of face processing,
inhibiting responses and bracketing.
especially the other-race effect, studies have found
The prefrontal cortex (PFC) is also important the evidence for the importance of environmental inputs.
link between global and domain-specific processes. The The norm-based coding model suggests that the
functions of the prefrontal cortex relate to use of rules prototype that represents the average of all faces an
[38]. It plays a significant role in processing information individual has encoded, continues to adapt and to update
about person’s goals and motivations, his/her current as the person observes more and more faces within his
context, and retrieving rules to control current visual environment. Others have suggested that infants
behaviour. PFC includes four subregions: orbitofrontal, tend to have broader dimensions of face prototype at
ventrolateral, dorsolateral, and rostrolateral cortex. birth and these dimensions develop according to the type
Neuropsychological findings suggest that these of faces that infants observe [39]. When infants mainly
subregions connect with different parts of the brain and see faces from a one particular group of individuals
different kinds of cognitive performances. Also, these (their-own race), they alter or tune their face-space
regions mature in a hierarchical manner. The age-related dimensions toward that particular race.
development of rule use of children is based on the
Research has suggested that exposure to faces of
improvements of hierarchical complexity of rules that other races alters the tuning of an infant’s face
can be described by them. Children’s ability to describe prototype. Infants preferred to look at faces from their
these hierarchical rule sets is determined by the growth own ethnic group compared to faces from other ethnic
of the hierarchical network of different regions in PFC. groups. This ability emerges very early age of their life
This illustrates the complexity of interconnection [40]-[42]. Kelly and his colleagues [41] have suggested
between global and domain-specific processes in that infants’ preference for their own group faces
cognitive development.
emerges as a consequence of different facial exposure
In sum, it is clear that both global and domain- from their own ethnic group. Findings of a study
specific processes are interconnected in cognitive conducted with Ethiopian infants have also provided
development. Research evidence of cognitive functions evidence for the influence of differential face input on
such as processing speed, working memory, executive own-group preferences [40]. In this study, Ethiopian
functioning, word-problem performance, attention, and infants were exposed to both Israeli and Ethiopian adults
autobiographical memory have illustrated the frequently. The researchers found that infants did not
importance of both global and domain-specific processes show any preferences when they were presented African
in cognitive development. In addition, cognitive and Caucasian faces. These findings highlight the
development in adolescence has also supported the importance of the visual environment.
above
linkage.
Further,
neuropsychological
Similarly, findings of gender preferences have
investigations of the prefrontal cortex have explained demonstrated the impact of visual environment. The
how different parts of the brain influence different findings of a study conducted with 3- to 4- months old
cognitive functions. Accordingly, it is clear that both infants have revealed the importance of visual
global and domain-specific processes play a vital role in environment that infants observe the faces [43]. In this
cognitive development.
study, infants who were raised by a female caregiver
showed preference for female faces over male faces and
those who were raised by a male caregiver exhibited
Is Universally Available Experience Sufficient for
preference for male faces over female faces.
Cognitive Development?
Environmental influences can be defined as all
A study by Kelly and his colleagues [42] also
nongenetic, external conditions. All these external highlighted the importance of visual environment in the
conditions play a significant role in cognitive development of face processing. The researchers
development. Research findings suggest that focused on the impact of facial input from visual
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environment on the face-processing development during
Infants can use these statistical properties in learning
the first year of infants’ life. They examined Caucasian language in real-world [46]. Findings revealed that when
infants’ ability (3-, 6-, and 9-months old) to differentiate infants are brought up in English-speaking
faces within their own race and within other races environments, they tend to segment the sound strings
(African, Middle Eastern, and Chinese). Findings and tend to regard the non-sense language patterns as
suggested that the face-processing system of 3-months English words. Additionally, research work in related
old infants is broad and, consequently, they are able to areas has also indicated that 12-month old infants are
process faces from different races. The researchers have able to segment the new words and able to find out the
found that, between 3- to 9-months, infants increase syntactic regularities that are associated with those
their sensitivity to faces of their own race more than words. Findings further suggested that the infants’
faces of other races since they are greatly exposed to the mental representations created through this process are
faces of their own race compared to faces of other races. new statistical properties that would work as input to
This reveals the importance of exposure to their visual other learning processes.
environment in developing their face-processing.
The sound structure of human languages is another
evidence for universal structural aspects of human
languages that stem from constraints of human learning.
Language Development
Language is another important domain of cognitive Studies revealed that infants can acquire new regularities
development that illustrates the importance of only if they are compatible with the patterns of natural
experience or the exposure to environmental inputs in language structure [47]. According to these findings,
language development. Theories that emphasize the infants tend to learn language better when they are
innate contributions to language acquisition as well as exposed to languages that have predictive dependencies
theories that highlight the importance of learning compared to the languages that do not have predictive
process have attempted to explain the mechanism dependencies.
underlying learning acquisition. Findings of learningRelated findings have also suggested that infants can
oriented theories have suggested that children possess learn language from exposure to it. “They learn rapidly
very strong learning mechanisms [44]. Accordingly, from exposure to language, in ways that are unique to
infants tend to use the statistical properties of their humans, combining pattern detection and computational
language environment during the learning process. It abilities with special social skills. An absence of early
was found that they are capable of using statistical exposure to the patterns that are inherent in natural
properties such as the distributions of sounds in words language – whether spoken or signed – produces lifeand the orders of word types in sentences, in order to long changes in the ability to learn language” [48]. This
learn the elements of language structure.
statement clearly states the importance of exposure to
According to the constrained statistical learning the patterns of language that is crucial in language
framework, learning is very important for language development during infancy.
development. Also, it indicates that the specific nature of
Social influence on language learning highlights the
language acquisition describes similarities across importance of social interaction, especially in natural
languages. According to this framework, similarities language learning in humans. Studies on speechacross languages can be observed as a consequence of perception learning and speech-production learning have
constraints on the learning process as they are shaped by revealed that social interaction guides children language
constraints on perception, processing, and speech learning, especially in complex settings. In both
production. In the language learning process, infants situations, the interaction with another human greatly
tend to find the statistical properties and to discover the influences the child’s language learning. “The impact of
word boundaries in their language environment.
social interaction on human language learning has been
A study conducted on usage of statistical learning to dramatically illustrated by a few instances in which
segment words supported the above concept [45]. In this children have been raised in social isolation; these cases
study, the researchers exposed 8-months old infants, first have shown that social deprivation has a severe and
graders, and adults to spoken nonsense languages. In negative impact on language development, to the extent
these languages, statistical properties of the syllable that normal language skills are never acquired” [48].
sequences were the only sign of word boundaries. This reveals that experience (social interaction) plays a
Findings suggested that all participants were able to use vital role in children’s language development. Studies
statistical properties, that is, word boundaries.
have found that social deprivation caused by aberrant
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brain function negatively impact on children’s language some unique experiences in infants’ language learning.
learning.
For example, experiences such as joint visual attention
Further, studies have illustrated that children’s can be unique to humans in their learning process.
language learning is based on factors such as their
admiration of others’ intentions in communication, CONCLUSION
sensitivity to joint visual attention, and desire to imitate.
Considering the aforementioned factors, it is clear
A study with 9-months old American infants revealed that environment plays a significant role in cognitive
the importance of social interaction in language learning development in children. Research on developing face[49]. In this study, infants were exposed to Mandarin in processing as well as learning language revealed that
12 sessions (live social interaction with televised foreign greater exposure to environmental inputs and experience
language materials) to identify the impact of exposure to received from social environment is crucial for infants’
a foreign language in their speech perception. Results cognitive development. All these external conditions are
suggested that infants learned the language during the the inputs that a child receives from his or her
live sessions. They were again tested to see whether this environment.
These
environmental
influences
type of learning depends on live human interaction, by significantly impact many aspects of cognitive
testing another group who were exposed to the same development such as language, perception, and memory.
Mandarin speakers either on television screen or over Future research could focus on investigating the
loudspeakers. Results showed that those groups were influence of unique characteristics or factors within
significantly different from the group exposed to live socio-cultural environment that contribute to children’s
sessions, suggesting the importance of live human cognitive development.
interaction on learning natural language.
Studies of speech production have also provided REFERENCES
evidence for the importance of social influence. In a [1] Kail, R. V. (2004). Cognitive development includes
global and domain-specific processes. Merrill Palmer
study, mothers’ reactions to their infants communication
Quarterly, 50(4), 5- 55.
were manipulated: half of mothers were asked to react
[2]
Siegler, R. S. (2005). Children’ thinking (4th edition).
immediately to their infants by smiling, touching, and
Upper Saddle Rivers, NJ: Prentice Hall.
moving closer to them (contingent condition) and the
[3] Kanwisher, N. (2000). Domain specificity in face
other half were yoked controls, that is, those mothers
perception. Nature Neuroscience, 3(8), 759-763.
responded at the same times, regardless of their infants’ [4] Wellman, H. M., &Gelman, S. A. (1998). Knowledge
behaviours [50]. Findings suggested that infants in the
acquisition in foundational domains. In W. Damon (Ed.),
contingent condition showed more vocalizations than
Handbook of child psychology, Vol. 2. Cognition,
those with yoked control mothers. Moreover, their
perception, and language (pp.523-573). Hoboken, NJ,
US: John Wiley & Sons Inc.
vocalizations were more mature and adult-like than the
[5]
Shallice, T. (2001). `Theory of mind' and the prefrontal
other group. This underlines the importance of social
cortex. Brain, 124, 247-8.
influences when infants learn a foreign language
[6]
Kail, R. (1991). Developmental change in speed of
(Mandarin) they tend to follow a speaker’s gaze. It is
processing during childhood and adolescence.
said that gaze-following to an object is usual for 9Psychological Bulletin, 109, 490-501.
months old infants and is main predictor of vocabulary. [7] Kail, R., & Hall, L. (2001). Distinguishing short-term
This may also assist infants to segment words when they
memory from working memory. Memory & cognition,
listen to continuing speech.
29, 1-9. DOI: 10.3758/BF03195735.
Some studies have suggested some of these abilities [8] Kail, R., & Hall, L. K. (1999). Sources of developmental
are not confined to humans. However, other species may
change in children’s word-problem performance.
Journal of Educational Psychology, 91, 660-668.
not able to produce similar outcomes in every situation.
For example, it was also found that Cotton-top tamarins [9] Hecht, S. Α., Close, L„ &Santisi, M. (2003). Sources of
individual differences in fraction skills. Journal of
(monkey species) could use the statistical properties to
Experimental Child Psychology, 86, 277-302.
find out word boundaries [51]. Compared to these
[10] Allen, G. L., &Ondracek, P. J. (1995). Age-sensitive
species, infants are able to use statistical properties in
cognitive abilities related to children’s acquisition of
real-world language acquisition. With regard to
spatial knowledge. Developmental Psychology,
language learning, other species, such as songbirds, can
31(6),934-945.
improve their communicative learning through social [11] Shatil, E., & Share, D. (2003). Cognitive antecedents of
contact. However, these species’ social contact is limited
early reading ability: A test of the modularity
compared to human social interaction. Also, there are
66
ISSN 2545-904X (Print) | ISSN 2704-4157 (Online)

Asia Pacific Journal of Academic Research in Social Sciences, Vol. 4, November 2019
______________________________________________________________________________________________________________

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

hypothesis. Journal of Experimental Child Psychology,
86, 1-31. DOI:10.1016/S0022-0965(03)00106-1
Carlson, S. M., & Moses, L. J. (2001). Individual
differences in inhibitory control and children's theory of
mind. Child Development, 72, 1032–1053.
Case, R., & Okamoto, Y. (1996). The role of central
conceptual structures in the development of children's
thought. Monographs of the Society for Research in
Child Development, 61(1-2), v-265.
Siegler, R. S., &Shrager, J. (1984). Strategy choices in
addition and subtraction: How do children know what to
do? In C. Sophian (Ed.), The origins of cognitive skills
(pp. 229–293). Hillsdale, NJ: Erlbaum.
McGilly, K., &Siegler, R. S. (1990). The influence of
encoding and strategic knowledge on children’s choices
among serial recall strategies. Developmental
Psychology, 26, 931–941.
Rittle-Johnson, B., &Siegler, R. S. (1999). Learning to
spell: Variability, choice, and change in children's
strategy use. Child Development, 70, 332-348.
Siegler, R. S., &McGilly, K. (1989). Strategy choices in
children’s time-telling. In I. Levin & D. Zakay (Eds.),
Time and human cognition: A life span perspective (pp.
185–218). Amsterdam: Elsevier Science.
Fivush, R., Haden, C. A., & Reese, E. (2006).
Elaborating on elaborations: Role of maternal
reminiscing style in cognitive and socioemotional
development. Child Development, 77, 1568-1588.
DOI:10.1111/j.1467-8624.2006.00960.x
Ratner, H. (1980). The role of social context in memory
development. In M. Perlmutter (Ed.), Children’s
memory: New directions for child development. No. 10.
San Francisco: Jossey-Boss.
Ratner, H. (1984). Memory demands and the
development of young children’s memory. Child
Development, 55, 2173-2191.
Rogoff, B. (1990). Apprenticeship in thinking: Cognitive
development in social context. New York, NY, US:
Oxford University Press.
Conway, M. A., Singer, J. A. &Tagini, A. (2004). The
self and autobiographical memory: Correspondence and
coherence. Social Cognition, 22(5), 491-529.
Fivush, R. (2001). Owning experience: Developing
subjective perspective in autobiographical narratives. In
C. Moore & K. Lemmon (Eds.), The self in time:
Developmental perspectives (pp. 35-52). Mahwah, NJ,
US: Lawrence Erlbaum Associates Publishers.
Fivush, R., & Haden, C. A. (2005). Parent-child
reminiscing and the construction of a subjective self. In
B. D. Homer, & C. S. Tamis-LeMonda (Eds). The
development of social cognition and communication,
(pp. 315–35). Mahwah,NJ: Erlbaum.
Mirsky, A. F. (1996). Disorders of attention: A
neuropsychological perspective. In G. R. Lyon & N. A.
Krasnegor (Eds.), Attention, memory, and executive
function (pp. 71-95). Baltimore, MD, US: Paul H
Brookes Publishing Co.

[26] Posner, M. I., & Petersen, S. E. (1990). The attention

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

system of the human brain. Annual Review of
Neuroscience, 13, 25–42.
Posner, M. I., &Raichle, M. E. (1994). Images of mind.
New York, NY, US: Scientific American
Library/Scientific American Books.
Ruff, H. A., &Rothbart, M. K. (1996). Attention in early
development: Themes and variations. New York, NY,
US: Oxford University Press.
Rose, S. A., Feldman, J. F., Jankowski, J., &Rossem, R.
V. (2005). Pathways from prematurity and infant
abilities to later cognition. Child Development, 76, 1172118.
Giedd, J. N., Blumenthal, J., Jeffries, N. O., Castellanos,
F. X., Liu, H., Zijdenbos, A., ... & Rapoport, J. L.
(1999). Brain development during childhood and
adolescence: a longitudinal MRI study. Nature
neuroscience, 2(10), 861-863.
Kail, R. (1993). The role of a global mechanism in
developmental change in speed of processing. In M. L.
Howe & R. Pasnak (Eds.), Emerging themes in cognitive
development: Vol. 1. Foundations (pp. 97-119). New
York: Springer-Verlag.
Luna, B., Garver, K. E., Urban, T. A., Lazar, N. A., &
Sweeney, J. A. (2004). Maturation of cognitive
processes from late childhood to adulthood. Child
Development, 75(5), 1357-1372.
Harnishfeger, K. K. (1995). The development of
cognitive inhibition: Theories, definitions, and research
evidence. In F. N. Dempster& C. J. Brainerd
(Eds.), Interference and inhibition in cognition (pp. 175204). San Diego, CA, US: Academic Press.
Harnishfeger K.K., &Bjorklund D.F. (1993). The
Ontogeny of Inhibition Mechanisms: A Renewed
Approach to Cognitive Development. In Howe M.L.,
&Pasnak R. (Eds.) Emerging Themes in Cognitive
Development. New York, NY: Springer.
Kuhn, D. (2006). Do cognitive changes accompany
developments in the adolescent brain? Perspectives
on Psychological Science, 1, 59-67.
Klaczynski, P. A. (2004). A Dual-Process Model of
Adolescent Development: Implications for Decision
Making, Reasoning, and Identity. In R. V. Kail
(Ed.), Advances in child development and behavior, Vol.
32, pp. 73-123). San Diego, CA, US: Elsevier Academic
Press.
Klaczynski, P. A. (2005). Metacognition and Cognitive
Variability: A Dual-Process Model of Decision Making
and Its Development. In J. E. Jacobs & P. A. Klaczynski
(Eds.), The development of judgment and decision
making in children and adolescents (pp. 39-76).
Mahwah, NJ, US: Lawrence Erlbaum Associates
Publishers.
Bunge, S. A., &Zelazo, P. D. (2006). A brain-based
account of the development of rule use in childhood.
Current Directions in Psychological Science, 1, 118121.

67
ISSN 2545-904X (Print) | ISSN 2704-4157 (Online)

Asia Pacific Journal of Academic Research in Social Sciences, Vol. 4, November 2019
______________________________________________________________________________________________________________
[39] Nelson, C. A. (2001). The development and neural bases

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

in face recognition. Infant and Child Development, 10, 3
– 18. DOI: 10.1002/icd.239
Bar-Haim, Ziv, Lamy, &Hodes, (2006). Nature and
nurture in own-race face processing. Psychological
Science, 17(2), 159-163. DOI: 10.1111/j.14679280.2006.01679.x
Kelly, D.J., Quinn, P. C., Slater, A. M., Lee, K., Gibson,
A., Smith, M., et al. (2005). Three-month-olds, but not
newborns, prefer own-race faces. Developmental
Science, 8, F31–F36.
Kelly, D. J., Ge, L., Liu, S., Quinn, P. C., Slater, A. M.,
Lee, K., et al. (2007). Cross-race preferences for samerace faces extend beyond the African versus Caucasian
contrast in 3-month-old infants. Infancy,11, 87–95.
Quinn, P. C., Yahr, J., Kuhn, A., Slater, A. M.,
&Pascalis, O. (2002). Representation of the gender of
human faces by infants: A preference for female.
Perception, 31, 1109–1122.
Saffran, J. R. (2003). Statistical Language Learning:
Mechanisms and Constraints. Current Directions in
Psychological Science, 12, 110-114.
Saffran, J. R., Aslin, R. N., & Newport, E. L. (1996).
Statistical Learning of 8-Month-Old Infants. Science,
274, 1926-1928.
Saffran, J. R. (2001). The use of predictive dependencies
in language learning. Journal of Memory and
Language, 44 (4), 493–515.
Saffran, J. R., & Thiessen, E. D. (2003). Pattern
induction by infant language learners. Developmental
Psychology, 39(3), 484-494.
Kuhl, P. (2004). Early Language Acquisition: Cracking
the Speech Code. Nature Reviews Neuroscience, 5, 831843.
Kuhl, P. K., Tsao, F. M, & Liu, H. M. (2003). Foreignlanguage experience in infancy: Effects of short-term
exposure and social interaction on phonetic learning.
Proceedings of National Academy of Sciences of the
United States of America, 100(15), 9096-101.
Goldstein, M. H., King, A. P., & West, M. J. (2003).
Social interaction shapes babbling: testing parallels
between birdsong and speech. Proceedings of the
National Academy of Sciences of the United States of
America, 100(13), 8030–8035.
DOI:10.1073/pnas.1332441100
Hauser, M. D., Newport, E. L., &Aslin, R. N. (2001).
Segmentation of the speech stream in a non-human
primate: Statistical learning in cotton-top
tamarins. Cognition, 78(3), B53-B64. DOI:
10.1073/pnas.1532872100

68
ISSN 2545-904X (Print) | ISSN 2704-4157 (Online)

