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9.5
	General Science: Ten Great Ideas


	Aim:

· To instill in students a sense of wonder for the world around us.

· To introduce students to many of the disciplines of science which they would otherwise not come across in their course-work.


	Objectives:

      At the end of the module students should be able to demonstrate that they have developed a basic appreciation and understanding of each of the topics covered by being able to discuss or write about each topic.


	Content:
· Orders of magnitude in the universe

· The origin and fate of the universe

· We are stardust

· Science does not offer absolute proof

· The incredible atom – we are empty space
· Why study Leaving Cert Physics?
· Kinetic Theory

· Pseudoscience

· Global Warming

· Quantum Theory

· The plural of anecdote is not data
· The origin of life

· Psychology

· Extinction of species

· Evolution 

· Overpopulation


	Specific teaching and learning methodologies to be used:
· Project work
· Online videos

· Interactive online games

· Group discussion

· Demonstrations

· Group work
· Writing assignments
· Outside speaker(s)


	Interdisciplinary links:
· Psychology
· Religion (Origin and fate of the universe, Extension of species, Overpopulation)

· Geography (Overpopulation)

· Maths (Orders of magnitude in the universe)


	Resources:
· http://www.thephysicsteacher.ie/TenGreatIdeashome.html
· Standard science equipment

· Handouts for each topic

· Use of data projector plus IWB
· Worksheets


	Modes and techniques of assessment:
· Project work

· Writing assignments 

· Contribution to discussion in class


	Evaluation:
· Students are given a test at the end of the module.

· Students are given a feedback form at the end of the module and are asked to give their views on the module in terms of what worked well and what didn’t. The content is then adapted to take this feedback into account.


Outline

Each module is usually about six weeks long and is allocated one double class and one single class
After six weeks the class moves on to another teacher and a new class moves in.
Students are given a very brief outline (see below) of each of the possible topics and from this we agree on ten to be covered in that particular module.
Science does not offer absolute proof
Scientists can never be 100% sure about anything. There is a common misconception among non-scientists that science can prove things absolutely. A scientist, when asked by a reporter: “can you reassure the public that this genetically modified food / mobile phone mast / medical procedure is absolutely safe?” must answer “no”, even if he (or she) wants very much to say “yes”.

It then becomes very easy for a news-editor to use this to generate scare-mongering headlines like: “Scientists admit phone-mast may cause cancer!”

Our science education system is largely to blame here; we give the impression that our experiments can prove something without doubt. Take the demonstration to show that solids expand when heated. We fit a metal sphere through a ring when cold and then heat the sphere and show that it doesn’t fit through the ring when hot. We then generalise by saying that this proves that all metals expand when heated (presumably over all temperature ranges). Why might it be wrong to do this? Why might it be okay to do this? Can you apply this reasoning to any other science demonstration?

Kinetic Theory

Everything is made up of atoms and all atoms vibrate. The hotter the temperature the greater the speed of vibration. The amplitude of the motion is also greater and therefore the object expands.

This may seem like a pretty boring idea, but it is the first step in understanding the atomic world. It allows us to explain macroscopic properties such as pressure, temperature and volume. Indeed the atom was generally thought of as being a hypothetical construct rather than a real object up until as recently as 100 years ago.

The atom is mostly empty space

Each atom is 99.999999999 % empty. Now all matter, including you, me and whatever you happen to be sitting on, is made up of atoms. Which means you are almost completely empty space! In fact if we could somehow remove all this empty space in your space in your body and just keep the solid bit, it would be about the size of a grain of sand! So why do objects look and feel solid? 
This was famously summed up by one scientist who claimed that “the world is not only queerer than we suppose, it is queerer than we can suppose”.

We are Stardust

Hold up your hand. You are looking at stardust made flesh. The iron in your blood, the calcium in your bones, the oxygen that fills your lungs every time you take a breath – all were baked in the fiery ovens deep within stars and blown into space when those stars grew old and perished.

Every one of us was, quite literally, made in heaven.

Evolution

Humans and apes have all evolved from an apelike ancestor that lived on earth a few million years ago.
And while there is still disagreement between scientists over the rules which govern evolution, there is no dispute about the fact of evolution itself.
How old are you?

The universe is approximately 14 billion years old. Planet Earth is about 4.5 billion years old. The first living cell arose four billion years ago and from that all life today has developed..
First modern man appeared less than 200,000 years ago. Neanderthal man died out about 25,000 years ago. 
Stretch out your arm. If the distance from the middle of your throat to the tip of your middle finger represents the length of time since life began up untill now, then the whole of recorded human civilisation is in the few grains of dust that falls with the stroke of a nail-file on one finger.

Extinction of species

Most biologists view the present era as part of a mass extinction event, possibly one of the fastest ever; it is known as the Holocene extinction event.

Extinction is the disappearance of an entire species. Surprisingly it is not an unusual event, as species regularly appear through speciation, and disappear through extinction.
Over 99% of species that ever lived are now extinct.

In the past, life on Earth has experienced five mass extinctions. The most devastating, perhaps, was the Permian mass extinction 225 million years ago. About 90% of the species living at the time went extinct, including most of the dominant land vertebrates at the time.

The K-T extinction, 65 million years ago, is famous for killing off the dinosaurs, along with two-thirds of all species on Earth. However, small mammals, turtles, crocodiles, birds, redwood trees and many others survived. There is very good evidence that a giant asteroid crashed into the planet at this time and may have been the main cause of the extinction.

The animal population on the planet Earth has dropped by over a quarter since 1970

The WWF (World Wildlife Fund) released a report which stated that their Living Planet Index (LPI), which tracks nearly 4,000 populations of wildlife, shows an overall fall in population trends of 27% between 1970 and 2005.

Global Warming and Climate Change

The 1990s have been the warmest decade since records began in 1861. 

The average global air temperature near the Earth's surface increased 0.7 °C during the hundred years ending in 2005.

Climate model projections indicate that temperature could rise by up to 6 °C during the twenty-first century.   
The impacts of climate change will fall disproportionately upon developing countries and the poor persons within all countries, and thereby exacerbate current inequities.

Money does not buy happiness
It’s no surprise that that money can enable you to buy your way out of poverty and misery, but once you have established a reasonable standard of living there is actually no correlation between happiness and being rich. The most important indicators of happiness tend to be health, strong family bonds and good friends. There are also indications that a feeling of happiness may in part be genetic.

Other tips for a happy life are to exercise regularly, seek work that engages your skills, and aim to enjoy your job .

The plural of anecdote is not data.

What is the difference between the two? Let’s say you bought the latest edition of the iPod and within a month you found it problematic. You mention this to a friend and they say “Oh my god, mine doesn’t work properly either! I should have listened to my other friend; he warned me that all those iPods are rubbish”.

Is this a valid conclusion? What other examples of this reasoning could you give?
