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The Human Brain

Brain growth and development 
The foundation for all of the organ systems of a newly developing individual, including the nervous system 
(brain and peripheral nerves), is already in place by two months after conception. Between 2 ½- 5 months of 
pregnancy, there is a rapid burst of cell division in the emerging brain that generates new neurons, called 
neuronal proliferation. Neuronal migration, when neurons move to where they will reside, follows. Connections 
between neurons, called synapses, begin to form in a process called synaptogenesis. These developments are 
genetically programmed and happen to every developing human everywhere in the world. 

There are many factors that affect in utero brain development. These include genetic makeup and inputs from 
outside the brain (called environmental stressors) such as: psychoactive drugs (e.g., nicotine, caffeine, 
alcohol), infections (such as measles or other viruses), malnutrition (such as lack of protein) and severe and 
persistent social stressors (such as war). Due to genetic differences amongst human brains, all environmental 
stressors do not equally affect the brain and not all brains are equally affected by any one of these factors. 

Following birth our brains develop rapidly. Childhood is the time during which we learn language, begin to 
appreciate social conventions and develop complex motor skills (and so much more). The human brain grows 
mostly outside the womb – this is what makes it uniquely able to adapt itself to the environment that it is in. 
Many of the connections between different parts of the brain result from environmental influences. Those 
neural circuits that are used solidify, while those that are not used very much are deleted. It’s a “use it or lose it” 
phenomenon.

Critical periods in the course of brain development are periods of time during which pruning (the cutting of 
connections) or selection of active neural circuits take place during certain windows of time.

Myelination (improving connectivity amongst brain parts) is another important part of brain development. By 
age 6, the brain is about 95% of its maximum size. Future developments are not about growing the size of the 
brain; they are about enhancing the activity of and connectivity within the brain.

For more information on brain growth and development, check this out: http://teenmentalhealth.org/learn/
the-teen-brain/ 

The adolescent brain 
The brain of an adolescent undergoes dynamic developmental changes. Research has shown that the 
adolescent brain is not one of an older child or that of an adult, but rather a unique entity under construction in 
its own right. It is characterized by sequential maturation of different brain areas and an increase in networking 
and speed of communication among different brain regions.

For more on the adolescent brain, check out:

The Nature of Things “Surviving the Teenage Brain”. http://www.cbc.ca/natureofthings/episodes/surviving-the-
teenage-brain

Teacher Network, The Guardian. Dec.4, 2015. Secrets of the Teenage Brain: a psychologists guide for 
teachers
www.theguardian.com/teacher-network/2015/dec/09/teenage-brain-psychologist-guide-teachers-classroom

Dahl RE. Adolescent Brain Development: A period of vulnerabilities and opportunities. Annuals of the New York 
Academy of Sciences 102:1 (1-22), 2004. 

Wright, L. & Kutcher, S. (2016). Adolescent Brain Development. Colloquium Series on The Developing Brain. 

Module 3: Deeper Dive



41

doi:10.4199/C00133ED1V01Y201602DBR012

More on understanding our brains 
Activity DD 3.1: Watch the following video (https://www.youtube.com/watch?v=EGdlpaWi3rc) for an overview 
of the developing adolescent brain that is suitable for use in the classroom (grades 8-10). 

Development of the adolescent brain can be divided into three processes:

 ● Proliferation: rapid growth of brain matter and the formation of new connections within the brain.
 ● Myelination: the insulation of brain pathways to make them faster and more stable. White matter, 
  associated with myelination of neuronal axons, continues to increase across development unlike grey 
  matter which does not.
 ● Pruning: the cutting away of unused or unimportant connections. This is shown in the form of a   
  reduction of grey matter.

Researchers suggest that the mismatch of maturation timing of the limbic system (where emotions arise) and 
the still developing prefrontal cortex (where cognition resides) is what makes adolescents prone to risk-taking 
behaviours, but also allows them to innovate and adapt to their environment more easily.

Activity DD 3.2: The complexities of the brain’s structure may be easier to understand through a 3D 
exploration of its components. To complete this activity, download the “3D Brain App” on your mobile device 
(available on iPhone/Android/Windows). When you launch the application, the different parts of the brain will 
appear in a list. 

 1. Click on “Structures”, and choose the prefrontal cortex to begin. Rotate the brain on your screen to  
 explore the structures in 3D. Click on “Info” and read through the overview, the case study, associated  
 functions, associated cognitive disorders, and associated damage.
  ● Can you think of a situation in the classroom during which a student’s prefrontal cortex would be in  
   use? Draw from your own experiences and the associated functions listed to make a connection.
 2. Click on “Structures”, and choose the limbic system. Rotate the brain on your screen to explore the 
 structures in 3D. Click on “Info” and read through the overview, the case study, associated functions, 
 associated cognitive disorders, and associated damage.
  ● After reading through this section, write a brief summary about the importance of the limbic system 
   for healthy functioning. The limbic system plays an important role in regulating emotions, so be sure 
   to include this in your reflection piece.

Activity DD 3.3: Watch the following TED Talk titled “After watching this video your brain will not be the same” 
(https://www.youtube.com/watch?v=LNHBMFCzznE) for more information on the adolescent brain. This takes 
some time but it is time well spent. As you watch the video, pay attention to the segment that discusses the 
relationship between the development of the prefrontal cortex and the limbic system.

Activity DD 3.3 (cont): After watching the video, you can begin to appreciate the complexity of the developing 
brain. In some ways, the brain is never fully developed because it is constantly reshaping to meet the 
demands of everyday life. As well as being shaped in part by its environment, the human brain changes the 
environment that it is in. There is a complex and continuing bidirectional interaction between brain and 
environment that persists across the life span. Within the brain, maturation of the pre-frontal cortex and 
improved linking of different brain areas (such as the limbic system and prefrontal cortex discussed above) is 
thought to be a key turning point at which the adolescent brain graduates into adulthood.

For a concise but useful introductory to the human brain basics, check out this video (How the Human Brain 
Works): https://www.youtube.com/watch?v=9UukcdU258A 


