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ABSTRACT

This study considers the learning developmenténhttiman brain through different ages in order taerstand
the specific cognition process at some age’s stadgesn the first stage when trillions of connectdretween the neurons
of the new child born to the later age, the humaind acquires various experiences related to thpe tgf function
development of the brain structures, such as trstepor cortical regions and finally anterior regis, the sensory-motor
cortex and brain stem, grey matter, and prefrorgatl posterior. That beneficial for improving théllskand abilities
when human being learns upon males and femaled. ifffpertant to produce an experience of, for ins&@nthinking,

emotion, language processes, able to speak, anxetthematics, logic, and other behavior.
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INTRODUCTION

Since the brain is the directing organ of the entinman body, we must study the brain to interpfedt human
do and why (Hart, 1981). Hence, the neurosciengdiet the organization of nervous systems and foeictions to
produce behavior (Purves, et al., 2004). Therebgomling to Robertson, Knight, Rafal, and Shimam(t893) stated
that the contemporary perspective of cognitive astience employs the biological evidence in ordeuriderstand the
normal cognition. The human brain develops throsgberal periods in a long lifetime and the learnmgnore rapidly
between birth and age five than other age (Edi€c&mid, 2007). This leads to know the age of smelgérning and how

to use the brain’s functions to develop and impridneskills and abilities when human being leartgbafri, 2012).
THE RELEVANCY BETWEEN BRAIN STRUCTURES AND ITS COGN ITIVE FUNCTIONS

The brain includes some of the parts of the brainlacated on the left side of the brain and soreettze right,
while others are on top or bottom as well as atdiduek and front part of the brain (Alghafri, 2012Zhe brain controls all
body and cognitive activities through the functioh each area, such as thinking, memory, emotiom, l@arning
(Society for Neuroscience, 2006). Regard to thatburoscience studies investigate the major steicf a brain and the
central nervous system. That investigation is hajpgebecause each part of the brain is responéilsléhe specific
function in the body.

According to the Society for Neuroscience (2006} fbrebrain is credited with the functions of thimdk
planning, and problem-solving. The memory couldcbeducted by the hippocampus while the thalamusentar the

coming information into the brain. The neuronsta hypothalamus monitor information coming in frtime autonomic
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nervous system. Also, the sensory information timaihes from sense organs to the brain imparted bypiirs of small
hills, colliculi, collections that locate on thepgr of the midbrain. However, The respiration aedrhcontrolled by the
pons and medulla oblongata that locate in hindbrdiare is consisted the cerebellum to control marrand cognitive

processes that need precise timing.

In this regard, it should also be noted that thal teolume of the brain of male and female becotosectogether
in females around age 11 and 15 in males and fenmakpectively (Kolb, & Gibb, 2011). Besides thathe parents
become subjected to nutritional deficiencies amittohemicals, or one of them, be causes of legrdifficulties (Cai L,
Chan J, Yan J. H. & Peng K.; 2014). For example, Nfational Down Syndrome Society in 2009 found thatdrome
down considered the most common genetic causemé $earning difficulties types (Nugent, 2011). Algfoearly brain
insult (EBI) happened, particularly before the afe2 years, that impact on the intellectual abjlignguage, memory,
attention and executive function (Anderson, Speiserith, & Wood, 2011). However, there is a possimiechanism
underpinning recovery, that is why it is still alib learn, and doing the cognitive processes,allsas their effect on the

immature brain (Anderson, Spencer-Smith, & Wood,190
HUMAN BRAIN DEVELOPMENT

The human born with 100 billion neurons in the braipproximately, and the development of the beaintinues
long after birth, with dendrites of some neuronghi& neocortex continue to develop after birthoag las the human being
grows into old age (Society for Neuroscience, 200ptedger, 1999). The brain begins to make tribia@f connections
between the neurons while the child born (Taylehastian-Galles, & Bharti, 2007; Wolfe, 2001). Mpsteurons in the
brain of the infant are unconnected to each oth#éheastage of birth, but by age three years bedateasive connections.
These connections lead for example, to seeingjigamelling, and learning (Carey, 1990). Moreotee experiences in
this stage take place through brain process foeldping the brain connections (Halford, 2005) bgctical activity of
synapses process (Goswami, 2008) related to iringeabsynapse density (Johnson, 2001). A brairsamatinue to form
synapses during the lifetime, in view of the fatattthose synapses are important for learning aachary processes
(Greenough, Black & Wallace, 1987).

Generally, the young children have rudimentary dgnabilities. Nevertheless, most cognitive af@h improve
steeply in childhood while in adolescence haveowst rate (Tamnes, 2010). By the time the brairwgrduring the first
year, the posterior cortical regions and finallytesior regions come to influence behavior, suchthasking of visual
ability and spatial localization (Johnson, 200h)y4 the child is able to suck, speak, crawl andk Jaayler, Sebastian-
Galles, & Bharti, 2007) and giving the opporturfity teaching and instruction by adults (Johnso®120

The brain regions became fully connected at agevofwhile at the age of one month and one yeahild oeed
larger network cost to make brain regions fully mected, hence the brain network's cost efficiencyeiases as well as the
brain development (Halford, 2005) to age 1 year ad 2 years old (Fan, Shi, Smith, Lin, Gilmore,Sken, 2011).
This full connection of region brain is importaot produce an experience of learning, thinking (blaf 2005) and also

emotion, especially in a conscious state (Wolf&130

Human beings are born ready to learn as 85% of #idlities, skills, personality, and intellect aefined by age
year five because core brain structure is formethhyage (Edie, & Schmid, 2007). Freud believed the period 1st year

to 5th year of early childhood is important to make personality of the human being (Fernald, &gé&t, 2004). From
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age year two to age at least 20 years, the cogearbes thinner in a caudal-rostral gradient thedetates with behavioral

development and development of some language mesesuch as vocabulary (Kolb, & Gibb, 2011).

Related to Adriana van der Plas (2011), the regibrthe brain that is related to social behaviorttis
ventromedial prefrontal cortex (VMPC). Between agand 10, the human brain provides an opportumty @ady to
learn the social skills by social play through socharacteristics like communication and cooperaidriana van der
Plas, 2011; Poirier, & Smith, 1974).

Accordingly, the studies indicated that by agewd tyears old, the general manifestation of braincstires is
similar to that in adult brain whereas, by agehoé¢ years old, most of the fiber tracts can bemwesl (Johnson, 2003).
Therefore, by the age of three, as studies shothedstructure of the brain approximately is almmshplete and all the
main fiber tracts can be observed (Johnson, 2001).

In the neonate, metabolic activity is importanttiie sensory-motor cortex and brainstem that tohdoréflex
functions. From t to 3 months, the visual-spatiggrative function is distinct in the visual ahe tadjacent parietal cortex
which works in with the development of visual-sphtntegrative function. From 6 months to a yeaetabolic activity,
particularly in the frontal cortex which works wiiththe development of higher cortical functionsmgostudies of brain
function found that the emotional development isMeen from age one day to two years, mathematiddaagic is around
the first day of birth to year four and languagéeasween from the beginning of birth to years tahwarbling from about
age three year to old ten (de Montfort & Boon, n.Also, a study found that by age 3, the aggregatabularies learned
in professional families approximately 1,116 woréts; working-class families it almost 740, and foelfare families
nearly 525 (Edie, & Schmid, 2007).

In age 5 years, children can work consciously witlo bits of data/information at a time, this effemt the
capacity of children memories. Accordingly, pupidsogressively achieve better on memory tests wihiky do not
spontaneously produce memory strategies at timésamund age 10 years old. For instance, the Ipugti about 5th
grade, they can efficiently use of memory stratedm storing knowledge and making an experiencéeafning and
thinking way(Wolfe, 2001).

The children brains in the stage of age 5 to 15syean do the critical/logical thinking and simphathematical
processes. For example, children can increasdireraf the number of digits by one every two yeansil a mental age of
15 years. In more details, at age 5, children eaall two digits, at age 7, recall is three digital at age 11, five digits
(Wolfe, 2001). That because the logical operatiogiated to the flow of data/information through tbennections
(Kandel, 2000). More than that, the children betwages 9-11 years old, they are also respondezpeating information
such as letters (Casey, Giedd & Thomas, 2000).

Furthermore, studies upon males and females atlaggears old, revealed that both white and greytermt
increase in left inferior frontal gyrus in malesims more than females (Giedd et al., 1999; OE@D/2 Furthermore, in
pre-adolescence, gray matter in the frontal loliegarietal-lobe reached a maximum volume in matasb at average 12
years while in females at average 10.6 years oldd@et al., 1999). Accordingly, the grey matteaysl role in higher-
order functions as well as in controlling of ematievhich is associated with the development oftiteen (OECD, 2007).
In ages between 8 to 25 years old, the studiesareli that the modularity of functional brain netkghad little changes
whereas it higher than the brain network of theiottividual (fan, et al, 2011). Other studies urex@d that by growing of
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the brain between the ages of 7 and 30 years,ficercy in cognitive performance is increased doiehe limitation of
diffusion of prefrontal and posterior (Durston & &g, 2006). Additionally, in the same stage of hesiod of ages, the
interactions between brain regions are affecteddnetic and environmental factors during diffedemtnan ages, such as
5, 12 and 18 old years as Lenroot and Giedd (206@&)d. Also, that regions that are structurally /andunctionally
connected, they are influenced by similar genetatdrs. For example, the interaction of age wittitdieility is different
due to genetic effects increased with age. Thid kihcharacteristic affects on the magnitude ofdpmng the complex

reasoning abilities during the several ages (Hdlfab05; Lenroot & Giedd, 2008).

Lastly, the synaptic density of prefrontal corteegions gradual decrease into young adulthood, fpeby,
during late childhood and adolescence (Casey, Géeddhomas, 2000). Nevertheless, the cognitive ciiga¢ such as
thinking skills, are continued development (Halfofd. S. (2005). Accordingly, the brain begins tonglate the not
strengthening synaptic connections (Casey, Giedth&mas, 2000). Hence, the development of thinkkilisscould be
assessed from the early primary years and contiduesg the education experience (Lawson, 1993])s Tharacter

assists each individual to be a unique patterninfimhought, and emotions.
CONCLUSIONS

According to Robertson, et al., (1993) the cogeithneuropsychology employs the neuropsychologictd t@
understand the normal cognition. The knowledge dfinmanatomical terms of the human brain supporfesl t
understanding of the location of a particular brsiructure (Banich, 2004) and as well supporteddiseovery of the
functions of each brain structure to be aware eflé¢arning and instructional processes and devedapige of each of
them (Goswami, 2004; Katzir & Paré-Blagoev, 200@&rida, McCandliss, & Schwartz, 2008) that descrihew the
human being learns by discovering the biologicésf brain and examining which parts of the brstiuctures are
responsible for specific skills and abilities thgbuthe various ages. Finally, there are severaldd#ffetent implications for
systematic growth cycles of cognition and brairedtucation. Therefore, it is essential for edusab®come involved in

neurocognitive and neuroscience research to comério educational theoretical and practical emae (Fischer, 2008).
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