Chapters 3/4: Adaptive Reflexes, Brain Development and Motor Skills
What motor skills do adaptive reflexes regulate in infancy?
1. The palmar reflex occurs when something is placed in the palm of an infant’s hand and the infant quickly wraps their fingers around the object that touched their palm. Their grip is typically quite strong (infants can typically hold their own body weight); however, they may release their fingers/grip quite suddenly. On average, this reflex disappears when an infant is approximately 4-6 months.

0 – 1 month – super strong
2. The sucking reflex occurs when something touches the roof of an infant’s mouth. There are two aspects to the sucking reflex: (1) expression - to express milk from a nipple an infant instinctively presses the nipple between the roof of their mouth and their tongue, and (2) milking –the infant instinctively moves their tongue from the areola to the nipple to coax milk from the breast. On average, this reflex disappears when an infant is approximately 4 months.

3. The rooting reflex occurs when anything strokes an infant’s cheek or corner of their mouth. The infant will automatically turn their head towards the side that was touched. On average, this reflex disappears when an infant is approximately 3-4 months.
- breastfeeding
4. The stepping reflex occurs when the soles of an infant’s feet touch a flat surface. When infants are held upright with their feet placed on a flat surface, they will lift their legs as if they are marching or stepping. On average, this reflex disappears when an infant is approximately 8-12 months.
5. The plantar reflex is an infant’s tendency to curl their toes down or away from their shin. On average, this reflex disappears when an infant is approximately 12 months.
How are adaptive reflexes related to brain development and motor skills?
It is widely believed that infants are equipped with adaptive reflexes to enable them to perform crucial motor skills, which they would otherwise be incapable of performing due to insufficient brain development at birth. 
What aspects of brain development are well established before birth?
The human brain has 100-200 billion neurons. As stated in chapter 3, the production of neurons jumps into high gear between the 10th to 18th weeks of prenatal development (this process is referred to as neuronal proliferation). As a result of this ‘rapid neuron manufacturing’ period, most fetuses have already produced virtually all of the neurons they will ever produce, by the 28th week of prenatal development. 
If nearly all of a fetus’s neurons are present before birth, then why can’t newborns perform so many basic motor skills?
Neurons (unlike other cells in our body) are not tightly packed together. As a result, neurons have tiny gaps or synapses between each other. These gaps or synapses are necessary to allow neurons to connect/communicate with 100s or 1000s of other neurons. However, in order for neurons to effectively connect/communicate across these gaps, the neuron structure must further develop. 
What additional neuron structures must develop to enable neurons to effectively communicate/connect with other neurons?

As stated in chapter 3, when neurons travel from the neuron-manufacturing site (in the embryo’s neural tube) to their final positions in the brain, neurons consist of cell bodies only. However, once neurons are in their designated place, they begin to differentiate, establishing their unique functions by building connections with certain neighboring neurons. Two neuronal structures or projections enable neurons to form connections with other neurons: dendrites and axons. Dendrites bring information from other neurons to the cell body (to receive information from other neurons); axons take information away from the cell body to other neurons (to send information to other neurons). Consequently, these two projections allow neurons to connect/communicate with each other. 

Although some neurons have already formed synapses in the pre-natal period, the production of synapses dramatically increases during infancy and toddlerhood. This mass production of synapses is referred to as synaptogenesis. Remember that synaptogenesis is really just dendrite and axon growth.


Genesis to create
As neurons form connections/communicate with each other, stimulation becomes vital to the synapse’s survival (i.e., synapses are activity-dependent). This means that we must “use it or lose it”. When we lose connections or synapses, this is referred to as synaptic pruning, which is the retraction/elimination of unused synapses. It is estimated that we prune about 40% of all the synaptic connections that we form.

Why are so many synaptic connections eliminated or pruned? 

As mentioned above, unused synaptic connections are pruned due to inactivity (“use it or lose it”). However, synaptic pruning also occurs for another reason. When neurons are initially stimulated, the neuron produces a massive over-abundance of synaptic connections with other neurons. As a result, many synaptic connections end up serving identical functions. Consider what takes place with mature muscle cells… when muscle cells are mature, all axonal inputs except for one, are eventually retracted/pruned (i.e., all but one axon remains in an uncommitted/retracted state). 
What is the advantage of synaptic pruning? 
Synaptic pruning enables neurons to connect/communicate with each other more efficiency. Efficiency is accomplished due to greater specificity in synaptic connections. 
Operational efficiency
Is there a cost or downside to synaptic pruning? 
Retracted or pruned synapses require stimulation. Without the help of adaptive reflexes, stimulation/activity involves voluntary or effortful synaptic re-organization. Think about the physical rehabilitation that is often necessary to re-learn basic motor skills after suffering a stroke. Neuroplasticity is our brain's ability to reorganize/re-generate synapses from repeated stimulation/activity. 
Brain development is the process of creating, strengthening, and discarding connections among neurons; these connections are called synapses. Synapses organize the brain by forming pathways, which in turn govern everything we do—from breathing and sleeping to thinking and feeling.
"You are your synapses. They are who you are." --- Joseph LeDoux, 2002 in Synaptic Self
Apart from synaptic growth, how else is a newborn’s brain developing?

About half of the brain’s volume is made up of glial cells (not neurons). Glial cells do not carry messages from one neuron to another. Instead, they are responsible for the myelination of axons, which improves the speed/efficiency of message transfer between neurons. As mentioned in chapter 4, myelination is most rapid during the first 2 years after birth. Like other neuronal growth processes (such as increases in dendrites and axons), myelination begins in the sensory and motor areas and gradually progresses to the higher-order thinking regions of the cerebral cortex that control language, attention, memory, logical thinking, emotional regulation and so forth. Also, like other neuronal growth processes, severe malnutrition, maltreatment, and a lack of stimulation/activity will result in the production of less myelin, which means that brain efficiency is likely to be compromised.
Let’s Review… What aspects of brain development take place after birth?

At birth, our brain is only about 30% of its adult weight. What is happening in our brain, after birth?
· There is an increase in the number of neuronal axons and dendrites (synaptogenesis).
· There is an increase in the number of glial cells (myelination of axons).
In conclusion, adaptive reflexes contribute to brain development because reflexes ensure brain activity (even though the activity is considered involuntarily). Activity results in neuron stimulation, which in turn results in the generation and future stimulation of synapses. Overtime, repetitive reflex use contributes to more elaborate and specific synapse development, which in turn will afford sufficient brain development to enable an infant to perform a motor skill voluntarily. During the ‘involuntary to voluntary’ transition period, it is common to notice a decline in some of an infant’s motor skills. For example, in Table 1 (Chapter 4 – p. 113) you’ll notice that infants can grasp an object if you put it in their hand from birth to 1 month of age (the grasping reflex produces this involuntary grasping action) yet infants are only able to swipe at objects from 2-3 months of age (the grasping reflex is disappearing and grasping is now under an infant’s voluntary control). Notice that in Table 1, it is not until infants are 4-6 months of age that they are able to reach for and successfully grasp an object.
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Sample Multiple-Choice Questions:

Cohorts are associated with Bronfenbrenner’s ______________ context.

a) macrosystem

b) exosystem

c) microsystem

d) chronosystem

Which of the following statements is FALSE?

a) The embryonic stage is the second stage of prenatal development. T
b) The organ systems are initially formed in the fetal stage of prenatal development. F
c) Most neurons are formed at birth. T
d) When neurons are first formed, they consist of cell bodies only. T
Bronfenbrenner – 6 contexts/systems that influence development/well-being
1) individual – nature factors – internal factors

2) micro system – everyday people in our lives

3) meso system – interactions b/w microsystem members

4) exo system – socio-economic factors – universal medical?
5) macro system – socio-cultural factors – views on spanking?
6) chrono system – socio-historical factors – 1950’s vs 2000’s (diff norms)
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