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YOUTH
TAKING RISKS

I S  I T  A L L  I N  O U R  H E A D S ?



if you do u r not alone.There are people, well
scientists, who are interested in examining these changes
and how they affect the brain as well as our decisions.

Imagine for a second that there was a way to prove that
some of the bad decisions we make aren’t entirely our
fault. Imagine that these changes in our brains (which
affect our decisions) are to blame and not us. Well… kind
of stretching it. If u decide to steal a car you’re on your
own, but wouldn’t it be interesting to find out if there was
another explanation for that stolen car other than "I was 
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HAVE YOU EVER 

WONDERED WHAT MAKES US

REACT THE WAY WE DO?

TAKING RISKS
WHY DO WE DO IT?

Talk about risk-taking experiments!
What happens when you combine a

million dollar university laboratory, a
couple of curious academic researchers
and a bunch of youth. Well, we did and

here’s what happened...

“Is this a free pass for 
our mistakes?”

PHYSICAL CHANGES

P E E R  P R E S S U R E

D R U G  U S E

Is it our surroundings, the way we were raised, or is it more?

Growing up can be a hectic time; our mind and body go through so

many changes that sometimes we feel like we are not the ones in

control.Ya know what I mean?

Well

B y  J o h n  C a m p b e l l ,  y o u t h  r e s e a r c h e r

u = you       r = are



bored" or "the cops were coming." Think about it! There
might be scientific proof that explains why we do all those
crazy, fun and sometimes dangerous things that we do as
young people. Sound interesting? Well read on…

The plan is to hook young people like ourselves up to an
EEG machine that measures brain waves, then have us do
tests that measure memory, attention and inhibition.The
machine has a cap connected to it that has 128 sensors
reading brain activity.You wear the cap on your head
while doing the tests. Don’t worry they can’t read your
mind with it, not for a few more years anyway. Another
test will be conducted to find out how well u can make the
correct response, prevent the wrong response or not
respond at all to a flash card game. Numbers, words or
images are flashed in front of you and you have to either
name them or do the math on the card.There will also be
a questionnaire to fill out that will try to pick out the risk-
takers from the people who take it easy.The results from
all of these tests will be used to try to determine if the
changes in certain parts of our brains and the chemicals
produced during these changes actually affect our decision
making, and our ability to correct ourselves.

If you want in then get at me at the Centre of Excellence
for Youth Engagement online: www.engagementcentre.ca

HERE’S A LITTLE BACKGROUND INFO 

TO SNACK ON…

The human brain is made up of more parts than I can
name but the part of the brain we’re focussing on is the

frontal region.This part of the brain plays a role in
controlling our good and bad behaviours. Things like
tipping the waiter or using a tree instead of the bathroom.
But get this... it doesn’t fully mature until we’re in our
twenties! Because this part of the brain takes so long to
mature, it is possible that it makes us more likely to take
risks like asking your friend with the deep voice to call
your school saying you’re sick. As if that wasn’t enough,
the brain gets a sudden rise in the levels of a chemical
named dopamine during adolescence. Come on!
Dopamine! You know that sounds like something serious!
Actually dopamine acts as a transmitter for nerve cells in
our brains to communicate. An increase in the level of
dopamine in the human brain has also been linked to an
increase in risky activities. Ok let’s add this up.There’s the
frontal region of the brain that controls behaviour that’s
still growing and a chemical that causes me to take risks
overflowing at the same time.That’s two on one already
and we didn’t even mention the effects of things like
puberty, peer pressure and drug use on the brain during
this time of growth.
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YOUTH ENGAGEMENT AND RISK-TAKING

How can we use this research to engage youth better? As young
people become teenagers, their dopamine levels increase,
boosting thinking, learning and possibly the risks that they take.
As an ever-present part of a young person’s life, risk-taking can
be a powerful reason to get engaged, a reason to stay engaged,
and a way to learn and explore.The question is, are the risks
positive or negative, and do they create positive or negative
outcomes for a young person’s health?

Research shows that engagement in itself is an effective harm
prevention and reduction strategy.Young people who are
meaningfully involved in activities, and are connected to caring
adults and role models that support their engagement, are less
likely to engage in negative risky behaviors such as abuse of
drugs and alcohol, dropping out of school, and breaking the law.1

Further research in
this area will lead to
answers about how a
young person’s brain
development fits
within the
engagement
framework and how
to make room for
positive risk-taking.

Qualities of an
engaging
activity have
been linked to
positive health
outcomes from
engagement.

WHAT OTHER STUDIES HAVE BEEN DONE?

• If there have been studies like this done, then they have not
been documented (that they know of).

• Working with a team in Colorado, Sid Segalowitz and the
team found that brain reactivity from 15-21 year olds
involves changes in reactions to decisions, possibly due to
dopamine.

WHO IS PARTICIPATING IN THE STUDY?

• 15-21 year old university students at Brock already involved
in a risk-taking and drug study

• Educational experience

• Questions answered seriously by those involved 

in neuroscience

• Get the chance to look at their own brain waves

FOR YOUTH
INVOLVED:

THE 
BRAIN 

STUDY S I D  S E G A L O W I T Z ,  P h D .
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opportunity for
positive risk? adult ally support,

opportunities to take
risks and learn, support

to make positive
decisions and reduce

harm

reduced negative
risk-taking

POSITIVE RISK-TAKING 2

SOME QUALITIES OF ENGAGEMENT

WHY IS IT 

IMPORTANT?

WHAT IS THE STUDY ABOUT?

This study looks at the relationship
between brain chemicals (dopamine) and

risk-taking in youth.

Does someone realize when they have made a mistake?

Results will be compared across 3 different age groups
and related to error performance on inhibitory tasks (e.g.

like stopping when you want to go).

Ages 15 Ages 18 Ages 21*

Use new measures that
are sensitive to overall
dopamine levels and
frontal lobe function.

How do they react?
How does this correspond to 

real life situations?

D O P A M I N E

1. Centre of Excellence for Youth Engagement Literature Review
2. Framework originally developed by Dr. Mark Pancer of Wilfrid Laurier University, and modified by 

Dr. Linda Rose-Krasnor and Michael Busseri of Brock University, and Stoney McCart, Director of the
Centre and The Students Commission.  An expanded version of the framework is available on the
Centre of Excellence for Youth Engagement website.

* 
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• Begin to understand the pressures influencing youth

• Lots in the media about brain development in late adolescence, but there has
been no direct assessment of the relationship to behaviour

FOR EVERYONE:



Possible biological factors for
risk taking of youth:
• The frontal region of the brain

plays an important role in
socially acceptable behavior by
stopping us from doing
inappropriate things (by the
inhibitory mechanism).

• This brake mechanism may take
time to fully mature.

• The frontal lobe is one of the last
areas of the brain to fully mature
– it continues to develop into the
early 20’s.

• One theoretical brain model
shows that sudden increases in
dopamine levels could be a
cause of risk-taking behaviour.

What is dopamine?
• A key neurotransmitter or brain

chemical necessary for brain
cells to communicate.

• It is key to brain areas that make
decisions.

• Dopamine levels...
- change slowly in kids
- increase drastically in
teenagers (...so many choices!)
- and subside in adults.

• Dopamine is important for
thinking and mental health.

What do higher dopamine levels
do?
• Gives you energy, potential for

excitement / over excitement,
stress.

• Higher dopamine levels are good
for learning (up to a point).

Brain development:
• Babies’ brains produce many

immature neurons that die off.
• People thought that the brain

was finished developing by the
age of 4 or 5, but now we know
that’s wrong.

• Physical changes in 
adolescence: 
- neurons in growth cycle
maturing
- cortex gets thinner and more
refined
- changes go into early 20’s.

Stress:
• When stressed, the body makes

cortisol, a hormone, that goes
into the brain. The brain reacts
by sending messages that there
is too much and to stop making
the hormone.

• Short term effects of cortisol: 
- decreases inflammation
- tells you to leave the situation
(ex: a car is about to hit you).

• Sickness is a long term effect of
constant stress that underscores
the difference between short
term benefits and long term
dangers.

MONITORS
BEHAVIOUR

TAKES 
CHANCES

REGULATES
EMOTIONS

WHAT DOES THE FRONTAL LOBE DO?

[ the huddle ]

[ the break ]

[ the play ]

Youth interviewed researchers
about the study then wrote a
youth-friendly version of what
was done and what was learned.
Now everyone feels more
comfortable asking questions 
and looking for answers.

BIOLOGICAL
INFORMATION
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• Students who represent a wide-variety of young adults

HOW WILL OTHER YOUTH GET INVOLVED 

IN THE STUDY?

• Feedback from the 15-year olds trying to make the process
interesting in the best way possible.

• Work with 1 or 2 youth from the Centre who will interview
them about the process and work with them to create
youth-written results and findings for publications.

EVER SAT DOWN WITH A BRAIN SCIENTIST?

For two creative youth researchers who had never heard the word
"dopamine" before, they jumped in with both feet. John
Campbell, 24, and Blaise Rothe, 18, have led participatory action
research with the Centre of Excellence for Youth Engagement
where they called the shots. Engaging youth as partners in all
parts of the research process ensures that the Centre’s research
is relevant and meaningful to youth, and is enriched by young
people’s perspectives. Not to mention all of the skills both the
adult and youth researchers learn along the way. In this case,
John and Blaise interviewed Dr. Sid Segalowitz, a researcher in
the field of developmental neuropsychology at Brock University,
to transfer the knowledge directly to you.They didn’t hesitate to
take on this complicated task, suggesting that perhaps their
inhibitory mechanism didn’t kick in before they could think
about it – a risk well taken.

TEAMWORK...electrophysiological... contingent
negative variation... dorsolateral PFC...

Is the error-related negativity (ERN) brain signal sensitive to how
important it is for an individual to not make mistakes? The answer is

yes. If an individual is more concerned about errors, their "Oops, I
screwed up" response will be higher (and even higher still if they are

conscientious or a bit neurotic). 
This research supports the thinking that the frontal region of 

the brain (the anterior cingulate cortex) adjusts how individuals
respond to events and the ERN is an indicator of this adjustment.

The ERN and the emotional modulation to events
Authors: Sidney J. Segalowitz, Diane Santesso, Jane Dywan

THE “OOPS, I SCREWED UP” (ERN) SIGNAL...

Say what?



Soon, a container with cords and tiny circular sensors
came out and was placed in front of me.This was the net-
like cap that would be placed over my head with 128
sensors to measure my brain activity. The sensors were
soaking in a water and salt solution that would ensure
better readings because water acts as a conductor. After a
couple of minutes, they stretched the wires and sensors
and placed it over my head. Some of the sensors go as low
as your chin to ensure multi-angled views of the brain
activity. This cap was pretty uncomfortable as sensors were
poking my cheeks and forehead and it was relatively tight
underneath my chin and around my head.They plugged the
cords that emerged from the cap into a plug. Once all was
set up, my brain waves were appearing on the TV in front

of me.This was one of the most interesting things that I
had ever experienced.The brain waves changed the more I
thought about something, whenever I blinked, laughed or
clenched my jaw.

After seeing my own brain activity, it was time for me to
play the car game. It is a game with basic images
developed by the students conducting the research.The
goal of the game is to get as many points as you can.The
car starts, you press a button to go, once the car starts
moving, a yellow light will appear and this indicates that
within the next 5-20 seconds, a wall will emerge. Once you
see the light, you have the chance to stop the car, collect
the points or to take risks and get as close as you can
before seeing the wall. When the wall appears on the
screen, it is too late to stop and when you hit it, you lose
all of your points. As my friends encouraged me to
continue despite the risk of hitting the wall, or to continue
to the next level with the amount of points that I had, it
was up to me to make the decision of what to do.This peer 

What will the participants do?
• Perform inhibitory tasks
• They will have to try to stop

themselves from acting in a
certain way or making errors.

How long will it take?
• 2-3 hours

What do EEG recordings do?
• They measure brain wave

patterns – see how they change.

What happens if someone makes
a mistake, like pressing the
wrong key?
• Researchers are interested in

seeing if participants make a
mistake and how they correct
the mistake, prevent a mistake
or respond at all.
- These are tasks that use
different parts of the brain, one
being the frontal lobe.

What are the behavioural tasks
involved?
• perception, memory and

attention.

What tests are used?
• Colour Sensitivity Test:

- Why? There are some colour
receptors in the eye that are
highly responsive to dopamine.

• Digit Span:
- Repeating a series of numbers
that increases in size
- Why? Measures the size of
short-term memory.

BLAISE’S EXPERIENCE

THE TESTS:

Welcome to 
my lab.

After interviewing Sid, I was asked if 

I would like to try some of the tests that the

participants undergo.

RED
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B y  B l a i s e  R o t h e ,  y o u t h  r e s e a r c h e r



pressure is recorded in the brain wave monitoring by the
researchers. I only played around 15 levels of the game,
but the average participant would play around 70.

The brain wave images mean nothing unless they can get
an idea of the shape of your brain and where the sensors
are located. I sat in a chair and a cage-like device with
eleven cameras came over my head. I looked at the wall
and pictures were taken of me (with the net cap still on)
from every angle. Seeing these pictures on the computer
was less than flattering.The analysis of the images and
information begins when they can place where the brain
activity takes place, using the camera images to locate the

brain wave changes from the other tests (like the car
game).

Other participants would have given a urine sample to
measure the chemical/hormone levels and a questionnaire
to find the relationship of dopamine to a person’s lifestyle.

I found this experience of great interest and it sparked
many thoughts and ideas in my head. After I left, I
realized the great importance of this study and how it can
be seen as a step towards a greater understanding about
young people and their actions.This research is important
on many different levels and made me
wonder things like, is it the dopamine
level that causes Attention Deficit
Disorder (ADD) in youth? How much
risk-taking by youth is through thought
or through chemical and brain impulse?
The answers to questions like these will
help people globally to understand
youth on a more biological level.

• Stroop Test:
- Read a colour word that is
printed in a different colour Ex:
Red
- Why? Measures attention and
inhibitory processing.

• Questionnaire:
- Asks the person’s tendency to
take part in risk-taking,
sensation-seeking behaviours
and other related personality
characteristics (what they are
like, drugs/alcohol use, etc).

• Net-like cap EEG measuring
attention, perception and
inhibitory brake mechanism
- Net-like cap has 128 sensors
that records ongoing brain
activity.
- Wear cap while responding to
simple stimuli on the computer.
- Tasks involve vigilance tasks
(ex: sustained attention, use the
“H/S” test *).
- Why? Highly sensitive to
dopamine levels and associated 

with generators in the frontal
lobe on the brain.

• Heart rate and respiration:
- Reflect aspects of stress
control.

• Urine sample:
- Major hormone changes (15-21
year olds) like pubertal hormones
and cortisol (a hormone related 
to stress levels).
- Why? Assess relationship
between performance and the
EEG activity.

Are there any risks with these
tasks?
• No, just that it might get a little bit

boring.
- How to overcome boredom?
They give the participant rest
periods, talk to them, answer
questions.

Web Resources

There are many sources for information about the
brain on the internet. Of course, some are more
accurate than others, and a good way to tell is
simply to see whether they are trying to sell you
something. Web sources associated with
universities are usually very good, such as 

Neuroscience For Kids: (Actually, it’s for all ages.)

http://faculty.washington.edu/chudler/neurok.html

Brain and Behaviour Resources:

http://serendip.brynmawr.edu/bb/

Neuropsychology, Brain and Brain Injury Resources:

http://www.brainsource.com  (encyclopedia style stuff)

Some are associated with a specific scientist’s lab, such as

60 Optical Illusions and Visual Phenomena:

http://www.michaelbach.de/ot/ which gives terrific visual illusions.

Brain Facts – A Primer on the Brain and Nervous System:

http://apu.sfn.org/content/Publications/BrainFacts/brainfacts.pdf

An online textbook posted by the official Society for Neuroscience.
The information is accurate though sometimes a bit complex. You
can download some cool pictures for school projects.

And when you can’t quite find what you are after, try this

Online guide to other web resources:

http://www.neuroguide.com/
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* In the H/S test the participant must quickly press one key for “S” and another for “H” depending on which of the letters appears centred on a screen. Rushing the test often causes mistakes.
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