The needs of the brain


Rules

The aim of this game is to learn as much as possible, by collecting cards with healthy food resources and to use these cards to buy learning cards. Healthy foods are namely very important for learning. 
This game is played with a dice, various cards and a board with 24 squares that represent the 24 hours of the day. 
At the beginning of the game, players define how many “days” they want to play the game. 
At the beginning of each day, players get one well-being card and 4 cards with healthy food resources. 
At the end of a day, the learning cards that have not been paid for have to be put back on the bottom of the pile with learning cards.
Players have to wait until all players have finished the day so that they can start the next day together.
One after the other, players throw a dice and progress the number of steps indicated on the dice on the board, taking the action indicated by the square they are positioned on.
When a player takes a learning card from the pile, the learning card has to be paid for by the end of the day by exchanging 4 or 8 cards with healthy food resources. In case the learning card has not been paid for by the end of the day, the learning card has to be put back at the bottom of the pile with learning cards. This means that even though you did learn something during the day, you did not take enough healthy food resources to remember it for longer.
When a learning card has been paid for with cards with healthy food resources, the healthy food resources cards need to be put back at the bottom of the pile with healthy food resources cards.
When a stress card is drawn, the action on the card has to be executed immediately. After that the card needs to be put back on the bottom of the pile with stress cards.
The well being card can be played anytime. When the card is used it needs to be put back on the bottom of the pile with well being cards.
Positive food resources cards and well being cards can be taken to the next day, in contrast to learning cards that have not been paid for.
A player can use a healthy food resource card to compensate for an unhealthy food resource card, both cards then need to be put back on the bottom of the pile with positive and negative food resources cards, respectively.
Each player puts all his/her cards visible on the table in front of him/her so that all players can see the cards, with the learning cards that have been paid for on the right, and all other cards (healthy and unhealthy food resources cards, well-being cards and unpaid learning cards) on the left.





Cards

Positive (Healthy food) resources (the type matters, as one card of each type (water, supplements, unsaturated fats and complex carbohydrates) is needed to buy a learning card)

Water 8x

Supplements 8x
dark chocolate/almond/spinach (magnesium)
citrus fruits (vitamin C)
apricots and carrots (vitamin A)
vitamin D: fatty fish, like salmon and tuna, and egg yolks, cheese, and mushrooms
vitamins b12: milk and cheese, also eggs and meat
vitamins b6 & folate (b9): potatoes, bananas, chick peas, and oatmeal
antioxydants flavonoids 2x: blueberries, apples, citrus fruits, black and green tea, and cocoa

Unsaturated fats 8x
walnuts
hazelnuts
almond
avocado
tuna
mackerel 
salmon
sardine 

Complex carbohydrates 8x
whole grain rice
wheat
oats
potatoes and sweet potatoes 
corn 
pumpkin
beans and peas
lentils

Negative (Unhealthy food) resources (a healthy food resource card is needed to compensate for an unhealthy food resource card; the type of card has no effect, it's just informative)

Saturated fats 8x
ribs 
hot dog
margarine
palm oil / industrial cookies
ice cream
milk fat / cream cheese
hamburger
cream

Simple carbohydrates 4x
sugar
honey
syrup
fruit drink

High sugar 4x
soda
donuts
chocolate bar
candy

Well-being cards (can be used once and then need put back to the bottom of the pile with the well being cards, can be kept and played when needed)
sun bathing: joker, can be used as a "supplement" healthy food resource card [vitamin D]
sport: put an unhealthy food resource card back on the pile
nap: put an unhealthy food resource card back on the pile
holidays: take twice the number of healthy food resources cards

Stress cards (need to be used instantly / there is no scientific association between the specific effect and the type of event)
examples: exam / work-overload / bad news  
you lose all healthy food resource cards with supplements
you lose all healthy food resource cards with water 
you lose all healthy food resource cards with unsaturated fats 
you lose all healthy food resource cards with complex carbohydrates

Learning cards
Special cards (8 healthy food resources cards (2 of each type) are needed to buy this card)
relaxation training: cancels the effect of stress cards, all stress cards can be put back on the bottom of the pile with stress cards
advanced musical course: take twice the number of well being cards
advanced sport course: take twice the number of well being cards
first aid training: cancels the effect of stress cards, all stress cards can be put back on the bottom of the pile with stress cards
do-it-yourself training: cancels the effect of stress cards, all stress cards can be put back on the bottom of the pile with stress cards

Normal cards 12x2 (4 healthy food resources cards (1 of each type) are needed to buy this card)
math 
language
geography 
history
biology
citizenship, 
road safety
political studies
music 
drawing 
handicrafts
sport




Board

The board consists of 24 squares:
meal 6x: take 1 or 2 or 3 healthy food resource cards (each 2x)
snack 3x: take one unhealthy food resource card
well being 3x: take one well being card
stress 3x: take one stress card
learning 3x: school, library, internet: take a learning card
short break 3x (nothing)
throw the dice again 3x

The board represents a day, including: 
time to learn like going to the library, to school or looking for information on the internet
meals: obviously, we don't have 6 meals a day, but to be sure that each player passes a square with a meal at least once, there are 6 'meal' squares. A meal square corresponds with the healthy food resources
snacks: correspond with unhealthy food resources in between meals which are not good for a balanced diet
stress events: stressful events are thought to have a negative effect on brain function and learning
well-being time: healthy activities like playing sports can compensate for unhealthy food resources


Explanation

Unhealthy food resources
 
Fast food
A bad nutrition can cause memory problems, especially a high sugar, high fat diet. So unhealthy foods might cause a delay in learning. In fact, in studies in rats it has been shown that unhealthy food can lead to an inflammation of the hippocampus, a region very important in memory. This inflammation leads to abnormal activity of the hippocampus. An unhealthy diet can also lead to an overactive amygdala. The amygdala is a brain region involved in stress and emotions such as fear and disgust. Overactivity of the amygdala can lead to anxiety and an inability to cope with stressful situations.
 
BUT

Vitamin A helps to reduce the negative effects of a high fat and high sugar diet on the hippocampus and learning skills. Similarly, omega 3 and playing sports might reverse the effects of unhealthy foods and might have a positive effect on memory. 

Healthy food resources

Water
The brain consists for 90% out of water. When you’re asleep extra fluid is produced in the brain, called the cerebro-spinal fluid. Via the cerebrospinal fluid, waste products in the brain are transported to the microglia cells in the brain which remove the waste product. This cleaning in the brain is very essential for learning: the cleaner the brain, the faster signals can be send to other brain areas and the faster you can learn.. 

Supplements and vitamins
Vitamin A
Vitamin A is involved in the synaptic plasticity  and the making of new neurons, which are the communication cells in the brain. In addition, it has been shown that vitamin A, just as omega 3, has a positive effect on memory and that it can reduce stress. 
We can get vitamin A from animal products, such as meat but we can also get it from fruits and vegetables. 

Vitamin B12
Vitamin B12 is essential for brain development and cognitive functions such as memory and attention. A shortage of vitamin B12 can lead to learning problems. 
Vitamin B12 can be found in animal products, such as eggs, milk and cheese.

Vitamin B6 and Folate
Two other B vitamins, B6 and folate (B9), are also essential for brain function, although we hear less about them. Some researchers also think that folate deficiency can lead to problems with cognition and even increase the risk for depression. 
These vitamins can be found in leafy green vegetables, such as spinach, and in citrus fruits, peas and beans. Vitamin B6 is also found in potatoes, bananas, chick peas, and oatmeal. 

Vitamine D
Vitamin D enables the growth and development of neurons and it takes also part in many other important aspects of brain function, like synaptic plasticity, learning, memory, the activity of neurotransmitters, and certain motor processes. Long-term vitamin D deficiency in humans (several years) has shown to be associated with cognitive and mood disorders, psychological stress and anxiety.
The best food source of vitamin D is fatty fish, like salmon and tuna, though it is also present in smaller quantities in beef liver, egg yolks, cheese, and mushrooms.

Antioxidants / Flavonoids
A great source of cellular damage is the oxidative stress, a cellular process natural in presence of oxygen. The negative effects of oxidative stress can be prevented by taking antioxidants. Oxidative stress is particularly harmful to the brain because the brain uses a lot more oxygen than other tissues in the body. Oxidative stress has been associated with several age-related brain diseases such as Alzheimers’ disease.
Antioxidants they can be found in blueberries, apples, citrus fruits, black and green tea, and in cocoa. 

Magnesium
Magnesium is involved in the cellular mechanisms of learning by making the connections between neurons (communication cells in the brain) stronger. It also reduces the negative effects of stress and fatigue on memory. 
You can find it in spinach, avocado, dark chocolate and almond.
  
Unsaturated fats
Unsaturated fats like omega 3 are used in the brain to protect neurons and they are also very important for the communication between neurons. Omega 3 also protects against stress. 
We can’t produce unsaturated fats ourselves, but we can get it by eating fish, nuts or avocado
  
Glucose / Complex carbohydrates
[bookmark: _GoBack]The brain use glucose (sugar) as a source of energy. The brain thus needs sugar to be able to function and learn. However, too much sugar is harmful for the brain. 
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