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The Teenage Brain
Some of us more mature students have had the pleasure of watching our children grow and develop through the stages of childhood, adolescence and in to young adulthood; some of us are still at the age of enlightenment and are walking the path of maturation.  For those lucky enough to have experienced the changes that take place from childhood to teenage years you may compare this transition in a similar way to that of Harry Enfield, and the sudden transformation of Kevin, the innocent and obedient son, on the eve of his thirteenth birthday at the striking of the twelfth bell. The once clean cut, polite and well-spoken child turns in to a greasy, scruffy, angry and rude adolescent, who knows everything and hates everybody. Although my own personal experiences have not been as extreme, it is true that there are definitive changes occurring in the teenage psych.
It has often been a cause of concern, and interest to me why my eldest daughter, from the age of twelve onwards, was not only hit by the neurological text book, but was probably the basis for many.  How is it possible, or even fair, for one single young girl to be suddenly afflicted by so many neurological issues and still come out the other side smiling?
The answer is to be found in recent research and neurological studies of the teenager in action.  Complex in their simplicity, they open the closed door on teenage angst and offer the coping mechanism of understanding.
Since the mid 1980s and the development of magnetic resonance imaging, or MRI, scientists have made remarkable discoveries concerning the brain development of the teenager (Arain, et al., 2013).  Whereas adolescence is known to be a ‘difficult’ period in the maturing young human, the use of MRI scans have been able to demonstrate just how difficult it can be to the individual.  They have shown, that in terms of human development, adolescence is the equivalent to the growth witnessed in infancy for the rate of changes that take place in the evolving brain (Arain, et al., 2013).  
Although, by the age of twelve (girls) and fourteen (boys), the brain has reached its maximum size (NIMH, n.d.), it will continue to change and mature up to the late twenties (Arain, et al., 2013).  It is these changes that can cause irrational behaviour or development of neurological conditions.
The brain works in not so mysterious ways, as studies have demonstrated.  The grey matter, which is made up of neurons (nerve cells) is the outer layer of the brain and is about two millimetres thick.  Beneath this is the white matter, made up of axons, which are the tails of the neurons and are the transmitters.  Branching off the axons are the dendrites which are the receivers.  The way it works is that the neurons send the messages, which are transmitted down the axons and sent to the dendrites by jumping over a tiny gap, known as a synapse (Morgan, 2013, p. 94).  Simple enough!
However, during puberty the grey matter in the prefrontal cortex, or logic, decision making and general thinking area, begins to decline; by sixteen around 15% can be lost (Morgan, 2013, p. 233).  The dendrites begin to be pruned, to strengthen new and reinforce existing ones (Arain, et al., 2013).  With the prefrontal cortex mostly closed for reconstruction work, the brain re-directs the thought process through the amygdala, or primitive area of raw emotion, instinct and gut reaction, once described to me by a paediatric psychiatrist, as the masterless Jack Russel of the brain.  With the battle of estrogen, progesterone and testosterone hormones searching for gender identity, the increased production of cortisol (stress hormone) and decrease in dopamine (pleasure hormone) it should be of no surprise that the teenage behaviour can become irrational during this time of conflict.  Boys more than girls will become risk takers, with the surge of dopamine becoming addictive, and sought out more and more.  Feelings of embarrassment are increased and the production of cortisol can cause aggressive outbursts.  Their tendency is to use emotional consideration and live in the present without thinking of long term consequences (Morgan, 2013, p. 311).  With the increased use of the primal limbic system (amygdala, hippocampus and hypothalamus) feelings of pleasure are released to reward actions that promote species survival therefore eating and sexual impulses can increase (Arain, et al., 2013).  Sleep patterns become disturbed as the production of melatonin, or sleep hormone, changes its production schedule by releasing later in the evening and stopping later in the morning, confirming that teenagers actually do need more sleep (NIMH, n.d.).
Increased emotions and lack of impulse control are some of the effects of this tumultuous period of maturation, along with an enhanced ability to multi-task, process  complex information and improvement in problem solving skills (Arain, et al., 2013).  However, these are not stand alone responses to the physical and chemical changes that are raging around the teenage brain; how these have a long term impact on the evolving young adult can be exacerbated or diminished by environmental and external influences (Arain, et al., 2013).  The increase in risk taking, search for pleasure and lack of forward thinking can result in substance abuse, accidents, teenage pregnancy and physical harm, all of which can have long term consequences (Morgan, 2013, p. 315).  With all that to consider it is of little wonder they can become irritable, or even make it to adulthood.
I have often told my daughters that they are scary without realising the truth behind it.  Maybe next time there is a confrontation with a teenager with attitude it may wiser to offer chocolate (dietary needs and intolerances taken in to consideration) and a chat, rather than lectures and confrontations.
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The Annoying Mosquito
[image: ]How is it we have reached the stage where we treat our children and young people like packs of wild animals?  Where we feel that running them off by annoying and distressing them would be a better solution than trying to help provide a safe and relaxed place for them to meet their friends and just ‘hang-out’?
In 2005 Howard Stapleton invented the first barbaric torture device to prevent the gathering of young people in public areas.  Christened the ‘Mosquito’, it sends out a high frequency tone that is audible only to individuals under the age of around 25.  During the development of this transmitter, at his home in Merthyr Tydfil, Stapleton tested the range of frequencies and levels of annoyance on his own three young children (CSS Ltd, 2020).
[image: ]The high-pitched frequency transmitted by the devices can only be heard by young people in this age group due to presbycusis, a natural reduction in auditory perception owing to the ageing process.  This is a normal progression of reduced perception of higher frequency sounds and affects everyone over this age group (DASP, 2020).
So, this is then clearly a device targeted against children and young people with the intent of preventing them meeting in groups in public areas.  Although there are stories of vandalism, graffiti and anti-social behaviour occurrences when groups or crowds form, they are not solely in the domain of todays’ young people. Vandals and vandalism is not a new phenomenon, with Vandals being around since early references to the tribe in 155 c.e..  Although there is very little written about them their name was used by Roman historians to describe the sacking of Rome by Barbarian tribes in 455 c.e. and ever since their name has become synonymous with destruction (Jarus, 2017).  Likewise graffiti can be traced back to the scratchings found on the walls of the city of Pompeii, with the name first coined in 1851, literally meaning ‘scratchings’, with some even considering the early cave paintings as forms of graffiti (Blazeski, 2017).  Acts such as these are not limited to the young people of today but can be carried out by people of all genders and ages.
These devices are put in place by local authorities and shop owners to prevent the gathering of young people and are available globally, with countries such as Australia, France, Denmark, Italy, Spain, Germany, Switzerland, Canada and America (CSS Ltd, 2020) all buying in to the idea that installing such tortuous devices will prevent instances of anti-social behaviours and acts of vandalism.
[image: ]With young people of all ages reporting headaches, tinnitus, anxiety and nausea as a result of these intrusive transmitters, how must the families with young children cope with living close by.  Any young children living within the 200 foot range of the outlet will be having to cope with these constant conditions, the cause unbeknown to the parents.  Families wondering why their children start to cry or appear to be in pain when they pass a certain corner in town, or frequent a particular shop, not realising the effect is a deliberate measure put in place by the shopkeeper or local authority.  Although recent tests by Timothy Leighton, Professor of acoustics at Southampton University has shown there are no lasting effects from these frequencies (Leighton, et al., 2018) it does not take away from the alarming and frightening effects of the moment.
It does not appear to have occurred to these upstanding pillars of the community, along with the local authorities, that the £600 investment they made in each of these Mosquito devices would be far better spent by investing, collectively, in activities for the young people to become involved in such as social groups, youth clubs and places to gather so they do not have to gather on street corners or in front of the local convenience store. The root cause of the situation is predominantly due to government and local authority cutbacks in funding resources for social activities and clubs for the young people. Maybe by re-directing these resources towards a more proactive approach would prove more beneficial, as opposed to one that will incite rebellion from the groups they are trying to disperse and cause the very result they are attempting to prevent.
Let it not be forgotten that vandalism and anti-social behaviour is not strictly the domain of the young but also the older generation who perhaps have in the past been as let down as the young people of today are being and have passed on a habit of reaction to the attitude and assumptions of the wider society.
It is also worth noting that in 2008 The Mosquito won the ‘ig Nobel Peace’ award, while initially impressive, when delving deeper in to the accolade it can be found that they are actually the ‘ignoble’ awards and have been awarded every year since 1991 (Abrahams, 2019).  The winners of the physics prize last year included a group of researchers who were investigating why wombats have square shaped poo; with last year’s peace prize going to the group measuring levels of pleasure whilst scratching an itch (Abrahams, 2019), in my opinion, very fitting company.
Background images: (Google Images, 2020)
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The New Welsh Curriculum
It is refreshing to see that the Welsh Government has paid attention to the voices of the teachers, children and families and introduced the new curriculum for life.  The new assessment structure is a bold and controversial move and should help students with test anxieties and learning difficulties such as dyslexia, dyscalculia, dyspraxia and many other hurdles to learning to feel more comfortable in the school environment.  The six areas of learning now including the expressive arts and health and well-being,  to receive the same focus as the humanities, languages, mathematics and science (Welsh Government, 2020) is a welcome addition which could allow the more creative children the opportunity to succeed in the same way as their academic peers.
The new autonomy for teachers (Welsh Government, 2020) to educate and differentiate in a way they feel best suited to the children in their classroom will also prove a more interesting challenge for classroom leaders instead of conforming to a generic prescribed system, the one size fits all approach.  The prospect to develop ones’ own teaching style and offering perhaps a more thematic approach could open up a renewed appreciation by the teachers of their role, and a renewed interest in learning by their students.  Although there will remain a list of skills and elements that will need to be covered, by law (Welsh Government, 2020), along with literacy, numeracy and digital competency, it should nonetheless remain possible for teachers to instil creativity and variety in to the new teaching process.  If correctly adhered to, this new direction in pedagogical methods should inspire new interest, engagement and opportunity for children and young people.
The ability to plan and deliver a themed lesson opens new doorways, for both the teaching and support staff as well as the children and young people  This has been demonstrated in ‘alternative schooling’ methods such as Steiner Waldorf schools, Montessori and other independents (Robinson, 2013), and can lead to a richer educational experience, where children can see the subject matter as it is or has been applied to everyday situations (SWSF, 2019).  Listening to the children’s voices about how the lessons can be guided leads to more confident individuals and self-reliant problem solvers (SWSF, 2019), important skills for future leaders and global citizens.
However, this could lead to a new form of ‘school wars’.  Whereas whole families are uprooted and moved to the catchment areas of the schools showing the highest attainment levels, the league table leaders (Robinson, 2013), there would be a new dimension to introduce which would involve best practice, most creative and holistic approaches as well as attainment.  These new additions to the parental tick list for educating their children would be reliant on the stability of the leadership and pedagogy of the individual establishments and could change as often as the staff come and go. Teachers offering the best attainment combined with best practice for the students in their care would become highly coveted therefore causing a constant flow of movement throughout the school system.  This constant change of faculty staff, even if an organic change brought on by teachers seeking out like minded ethos from their school, could undermine the new league tables of a successful pedagogy and allow for uncertainty and confusion on the part of the parents and children as to which would be the most reliable location that would offer continuity of best practice and sustainability of learning.
Although we have become familiar with the Greek word ‘curriculum’ not many people are aware that the actual translation relates to a ‘racetrack’ or course that one runs around, currere meaning to run (Thompson, 1996, p. 241) .  John Dewey recognised the race track analogy when he wrote in 1902 “Curriculum is a continuous reconstruction, moving from the child’s present experience out into that represented by the organized bodies of truth that we call studies . . . the various studies . . . are themselves experience— they are that of the race.” (Dewey, 1902, p. 11).  This could be the opportunity for us to realise that education is not a race, but continues throughout our lives in one form or another and the winners are each and every individual.  Maybe the new curriculum is a way of removing our children from the ‘race’ and allowing them to enjoy learning for its and their own sake and to continue to want to seek knowledge long after their time on the compulsory racetrack.  We can but wait and see.
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