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Socioscientific Issues (SSI)

• controversial social issues which relate to science 

• ill-structured, open-ended problems which have multiple solutions

SSI are utilized in science education in order to promote scientific literacy, which 
emphasizes the ability to apply scientific and moral reasoning to real-world situations.

Research studies have shown SSI to be effective at increasing students' understanding of 
science in various contexts, argumentation skills, empathy, and moral reasoning.



Different 
approaches



History of plastics

• 1907: The fully synthesized plastics
‘Bakelite’ was introduced

• Multiple applications, especially
within the electrical industry

• After WW2
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Activity: Plastics is 
everywhere around us

• List 
all the uses of plastics you can think of (in
cluding specific items).

• Which three of the items you have listed
would be most difficult to do without?

• List 
(and discuss) benefits and dangers of thes
e uses of plastics



Plastic 
properties.
• Plastics are made from polymers, 

which are long molecules built 
around chains of carbon atoms.

• You can think of a polymer as a 
big molecule made by repeating a 
smaller molecule called 
a monomer over and over again 
in a long chain. 
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Classification of plastic

The Society of the Plastics Industry (SPI) 
created a classification system making it 
easier to sort, and dispose of, different 
kinds of plastics. This coding system 
involves what is called a SPI code with a 
“chasing arrow symbol” that must be 
molded or imprinted into the bottom of 
plastic products.



Table of properties
Density (kg/dm3) Flame

Acid ore alkaline 
smoke?

Sound Other observations Assumed material

The material is difficult to ignite and extinguishes after it is removed from the gas flame.

1,26 yellow dull
Fenol-formaldehyd-
harts (Bakelit)

1,20-1,22 Yellow, smoky dull melts, charred Polycarbonate (PC)

The material burns but goes out after it has been taken out of the flame.

1,30-1,58
yellow with green 
core in the flame

acid dull Polyvinylklorid (PVC)

1,14 blue with yellow tip   alkaline dull

melts into a clear, 
easy-flowing liquid, 
which can be drawn 
into fibers

Polyamide (nylon)

The material burns and continues to burn after being taken out of the flame.

1,29 - 1,4 yellow and smoky dull

melts into a clear, 
easy-flowing liquid, 
which can be drawn 
into fibers

Polyetentereftalate 
(PET)

0,90-0,94
yellow with a blue 
core

dull
becomes more 

transparent when it 
melts

Polyetene(PE) ore 
Polypropene (PP)

1,04-1,05
yellow with blue 
core, verry smoky

metallic black, soot flakes Polystyrene (PS)



Plastic is everywhere

Great Pacific Garbage Patch
The Great Pacific Garbage Patch is a collection of marine 
debris in the North Pacific Ocean. Also known as the 
Pacific trash vortex, the garbage patch is actually two 
distinct collections of debris bound by the massive North 
Pacific Subtropical Gyre.

MAP BY NOAA



Every year, 6.4 million tons of waste end up 
in the world's oceans. Between 70 and 80 
percent of this is plastic. If you throw a 
plastic bottle, a Styrofoam plate, or other 
plastic into the sea, it will not break down 
properly. Instead, your waste becomes 
thousands of small pieces that birds and 
fish think is food.

Every day, 22,000 tons of plastic are flushed 
into the world's oceans.

Source; www.Naturvernforbundet.no





Animals and plastic

Animals confuse plastic with food or building 
materials. This can damage animals internally, 
give them digestive problems, and a false 
feeling of satiety.

Picture from av A_Different_Perspective from Pixabay

https://pixabay.com/no/users/a_different_perspective-2135817/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=3289548
https://pixabay.com/no/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=3289548


Plastic found in the
stomach of the bird
Fulmarus glacialis from 
Northen Norway.  |Photo: 

Magdalene Langset, NINA



Microplastics
Microplastics are small particles of plastic that 
are between 0.001 and 5 millimeters in size. 

Microplastics have been detected in organisms at all 
levels in the marine food chain, as well as in the water 
and sediments in the sea.





Microplastics
• The smallest parts are the most dangerous. 

(Havforskningsinstituttet)

• Bottled water contains microplastics. 

• Bacteria and environmentally hazardous substances
use the surface of the microplastics as a 
transportation tool.

• When plastic is eaten, both the chemicals in the 
plastic itself and the environmental toxins that bind to 
it can be released into the environment.

• A meta-study has shown that a person ingests about 
one hundred thousand particles of microplastics a 
year.



Additives in the plastic
• To get the right quality in a 

plastic product the 
manufacturer adds  
chemicals that may make the 
product harder, stronger, 
colorful etc.

• A lot of  this chemicals are 
not good for the 
environment or for us.

• They can accumulate in the 
food chain. They can be 
carcinogenic, disturb 
hormones, etc.



Bisphenol A is a hormone mimic that can mimic 
estrogen, thus adversely affecting health.
Bisphenol A (BPA) is found in food and drink 
packaging, cosmetics and medical equipment.
The substance is found in almost all human urine 
and blood samples.
BPA is banned in baby bottles throughout the EU. 
From 2 January 2020, it is also forbidden to use 
thermal paper in, among other things, receipts and 
tickets.

Bisphenol A  



Phthalates
Phthalates are mainly used as plasticizers in plastic (primarily PVC) and are found in 
many products we use daily, but they are being phased out, as they can be hormone 
mimics.

Many phthalates are classified as harmful to reproduction. 

42 different phthalates are registered in the Swedish product register.

Harmful effect: Reproductive harmful and endocrine disrupting, can cause liver 
damage, is also linked to asthma and allergies, and is included in the report in 
connection with disabilities such as autism, ADHD-like disorders and effects on motor 
development.





Plastic bottle

• Why use a plastic bottle? Advantages of
a plastic bottle over a glass bottle? 
Disadvantes? Can we do without it?

• Teaser: 
https://thekidshouldseethis.com/post/pl
astic-bottle-life-cycle-ted-ed

• (multiple language subtitles!!) (5 min)

https://thekidshouldseethis.com/post/plastic-bottle-life-cycle-ted-ed


Plastic 
waste 
hierarchy



Recycling  

• PET plastic bottle recycling rates 
in select countries as of 2018 (Statista, 2020)

• 1. Norway – 97%

• 2. Japan – 85%

• 3. Sweden – 84%

• 4. India – 80%

• 5. European Union – 58%

• 6. United States – 29%

• Norway is a world leader in recycling plastic
bottles due to the efficient deposit return
scheme. 92% of the bottles recycled yield such
high quality material, it can be used again in 
drink bottles. In some cases, the system has 
already reused the same material more than 50 
times.



The case of recycling in Norway: What can be returned?

• All cans and bottles labeled with the 
deposit symbol are returnable, either 
at a reverse vending machine or at one 
of the many retailers that sell 
beverages with the symbol. CC BY-SA

https://creativecommons.org/licenses/by-sa/3.0/
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Only 10 percent of the plastic in returned bottles is melted down into new bottles (Norway, 2017). 
The rest turns into other plastic products that are not recycled but burned when they are used up 
(e.g. furniture, shoes, computers, clothes). The reason is that the oil price is so low that it is now 
cheaper for soft drink producers to use new plastic than recycled plastic in their bottles.

If we manage to recycle 90 percent of all plastic bottles, it will reduce greenhouse gas emissions by 
the equivalent of 75,000 cars a year, the beverage industry has calculated.



Plastic bottles, microplastics and mathematics

• A Big Bag in volume is 1,4 m3

the same as 1400 litres

• With all these bottles in the Big Bag,

the weight is 45 kg.

• When all these bottles are fragmented into 
microplastics, there will be 53 trillion 
microplastic pieces after the bottles out in 
the nature.
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Did you know?

Photo: Mausund Feltstasjon




