Chapter 6: Development of the Major Structures and Function of the Brain
Development of Cortical Function
Brain Development at the Level of Individual Brain Cells
· Neurons: a nerve cell, consisting of cell body, axon, and dendrites. Neurons transmit activity from one part of the nervous system to another
· Dendrite: One of a net of short fibers extending out from the cell body in a neuron; receives activity from nearby cells and conducts that activity to the cell body
· Axon: A long fiber extending from the cell body in a neuron; conducts activity from the cell to other cells
· Myelin: A sheath of fatty material that surrounds and insulates the axon, resulting in speedier transmission of neural activity
· Myelin increases speed and efficiency of signal transmission, can be thought of as a rubber sheath that surrounds wires
· Glial cells: a cell that wraps itself around the axon
· Synapse: the small space between neurons, across which neural activity is communicated from one cell to another
· Neurotransmitters: a chemical that transmits electrical activity from one neuron across the synapse to another neuron
· By the time we are born, more cells are produced prenatally than we need postnatal. There is a process of cell death to get rid of the extra neurons
· Neurons that are not being stimulated and onto which synaptic connections are not being made die off from lack of use
· Dramatic nature of cell death occurs at before birth
· Myelination is thought to play a significant role in cognitive and behavioral development
· As age and myelin increase, so does language abilities
· Myelin shows a steady increase from childhood to adulthood
Cerebral Cortex
· Follows sequential pattern: development of various skills (motor, perceptual, and cognitive) is linked to the sequence in which different brain areas mature
· The first area to mature is the motor area, last area to mature is the frontal lobe
· Cerebral cortex: the thin sheet of grey matter that covers the brain
· Cerebellum: situated behind the brainstem and under the cerebral hemispheres, this distinct and unique looking structure is involved in motor control and learning, attention, language, and regulating emotional responses
· Occipital lobe: located in the rearmost location of the brain, its main function is the processing of visual information; can be subdivided into a number of functional sections, differentiated by the type and complexity of the visual information being processed
· Parietal lobe: located above and forward from the occipital lobe; receives information from different senses, particularly touch; integrates multisensory information from different parts of the body; maps received objects relative to one’s body; is involved in number processing
· Temporal lobe: located below the parietal lobe and forward of the occipital lobe; has as its main function the processing of auditory information; functions to process speech and language; involved in object perception and recognition; transfers information from short-term memory, encoding it in long-term memory
· Frontal lobe: located at the very front of the brain; functions include working memory, planning, and decision making; involved in executive functions that monitor and choose appropriate behaviours in a given situation or task; also plays a role in associating information in long-term memory
Frontal Lobe
· One of the last areas to mature, longest timeline
· Controls much of the higher cognitive functioning such as memory and decision-making
· Object permanence, the ability to know that an object exists even when not physically and perceptually available, does not occur until the second half of the first year of life
· The success on the object permanence task was related to the level of blood oxygenated in the pre-frontal cortex (PFC)
· The relation between the PFC and performance on object permanence tasks likely stems from the fact that successful completion of these tasks requires the capacity of memory for the recent location and inhibition of searching at the previous location
· The PFC shows a much more protracted period of synapse creation and pruning, with the peak occurring during the preschool years
· Another important capability of the frontal cortex is the mechanism of executive function, which is involved in choosing which response and behavior is appropriate for a given situation or task
· Involved in recognizing emotions and showing empathy, decision-making, problem solving, planning, etc
· Appears between 3 and 6 years
· Decision making has a slower course of development
Brain Plasticity
· Plasticity: changes in brain structure and function as a result of experience
· After an injury and damage to portions of the brain, other areas of the brain rewire themselves to take over the lost functions
· Experiential simulation is necessary for neurons to rewire themselves and form new connections
· During the process of synaptogenesis, synapses are produced and synapses that are used as we have various experiences are strengthened
· [bookmark: _GoBack]The development of the brain is heavily influenced by the day-to-day experiences that infants and children have as they look around, hear sounds, and interact
· Experience-expectant synaptogenesis: the mechanism by which synapses are formed, maintained, and pruned based on experiences that are typical for that species. Given the same species-expected environment, all members’ brains will develop the same capabilities
· Experience dependent synaptogenesis: changes in brain structure and function as a result of experience
· The synapses in our brain that process an experience are strengthened, and those that do not process some information contained in an unique experience are weakened
· Those weakened synapses are pruned because they fail to be useful in processing that experience0depedent information
· “Use it or lose it” principle
· An example of the experience-dependent mechanism is the development of phonemic discrimination in different languages
· Plasticity and experience is intimately involved in development of brain structures and their function
Brain Development in Teenagers
· Second wave of overproduction and pruning of synapses in the: frontal lobe
· Executive functions include: regulating attention, controlling impulses, forseeing consequences, setting priorities
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