Lecture 2
Other types of explanations
Pseudoscience: Not real explanations
Common Sense: Should just be logical, but sometimes must be demonstrated. 
Belief-Based: 
Sometimes we have theories with great evidence at one level, but not necessarily at another. 
Example: The theory of evolution. We are trying to understand how evolution occurred, through other sciences.
We need in all cases data to build the theory that we have. What is the evidence for evolution?
Harper government didn’t like evolution or climate change. Anything that had to do with those studies was no longer funded, because of beliefs. 
Science is not necessarily factual; it is really about data. You haven’t proven it, you don’t prove anything in science.
Failure of Scientific Explanations: Pseudoexplanations
The will often start with anecdotes, which can create interesting conversation but cannot be used as evidence. These use circular arguments.
· Pseudoexplanations:
· Konrad Lorenz (ethologists), Sigmund Freud (psychoanalyst), William McDougall (Psychologist): Aggression is an instinct (innate behaviour)
· Tautology (circular)
· The problem: The weakness of the instinct concept
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What is an instinct? Often in science we come up with explanations almost by default. We don’t have an explanation for something, so we call it an instinct. There is a behaviour that pops up from out of no where, so we call it innate. There is nothing that is only nature or only nurture. Calling aggression an instinct removes the learned or nurture side of the debate. Lorenz’s argument was over simplistic. 
There are strains of rats and mice that are more aggressive than others, it can go to things like their coat cover. Mice that are raised by mother rats will be less aggressive than those raised by mice. This is because rats are less aggressive.
“Trying to figure out what is nature and what is nurture, is like asking if the length or the width is more important for area.” They are both important.
Methods of Inquiry
· Method of tenacity: Based on beliefs, habits or superstitions. Belief perseverance. You know if because you have the proof, you read it somewhere or it happens to you every morning. Tenacity is about how beliefs will preserver through even evidence.
· Method of intuition: Hunch or guy feeling. A lot of scientific questions START with this. If you want to test it just on an intuition, it is going to be really hard. 	Comment by Jocelyn Brown: First three are the shakier ones.
He introduced a fish that had been slightly injured, then all of the fish swam away from the reintroduced fish. When he put a non-injured new fish, he got much less of a reaction. He realized that there must be something that they can detect that indicates one of these fish is injured. Calfonflitch started with an intuition through observation. Fish are designed to smell in water.
· Method of faith: From authority (not necessarily experts) without questioning or challenging.
Someone of high regard says it and you take their word for it. It is problematic in the popularization of science. People will talk about science outside of their area, and because they are scientists people will believe them. David Suzuki is an example of someone who does this
· Method of authority: Only useful in the early stages of research. Many non-scientists consider this “research” (because they researched the topic), but it is not the same as “doing research”. From experts. Common in History.
Seems to overlap with faith, but is slightly different. You need to back up opinions with something, and that is finding other articles that share your opinion.
· Rational method: From “rationalism”, based on logic; extensively used in Philosophy. Essential in the planning of research (designs).
Philosophers use this, it is based in thought and logic. You have to explain the logic of your research. Why do you think this even makes sense?
· Scientific or empirical methods (empiricism): What this course is about
Empirical simply means that everything is based on experimentation and data. 
Dogs can pick up your scent as well as the scent of your state.
It is putative in the sense that we don’t know that it is there, but we assume it is.
There are occasionally other ways in which you can think about science. Most of it has to do with a method that we use. A lot of this course is about methodology. 
Eastern European tradition
-Dialectical thinking/Reasoning (Kant, Hegel, Marx, Engels):
	A method: Thesis, antithesis, synthesis
Has been used by people in philosophy and science as well. The dialectical method has influenced science, even in the western world.
In the dialectical approach, you stated the thesis or the argument. You then state the counter argument. Ultimately, you get to the synthesis.
You present a hypothesis and you try to either prove or disprove it.
	An explanation for historical changes: Sometimes explains changes in science (in e	epistemology and the history of science)
The second part is about the history of science and how science works. Sometimes science and scientific ideas will progress because someone makes a statement.
	Example: Ethology vs. psychology in the first half of the 20th Century.
	Specifically: Nature/Nurture debate
All behaviours are from genes, while others say no it is all driven by the environment. Though it may be questioned now, this was the big debate for quite a while.
Biologists would want to explain behaviours as being innate. They are called ethologists.
Psychologists would look more into nurture. It is learning theory, everything is about behaviour and behaviour modification so it focuses on behaviourists.
In all behaviours, there is genetic and natural influences. That is the basic idea of epigenetics. 
Genes + Environment + (Genes x Environment) = person
This is the epigenetic approach which argues against the nature and nurture arguments of the past. 
Other example: Mind/body debate in psychology, philosophy, neuroscience (monism vs dualism).
Are mind and body two different things? We have cognitive neuroscience, where we try to explain biological processes by processes in the brain.
Dialectical Change
· Group Selection theory: Allee, Wynne-Edwards. Evolution is inspired by survival of the group and survival of the species.
· Early years (thesis): Group selection theory in the 60s
· Later years (antithesis): Kin selection theory. In the 60/70s. The sociobiologists started getting traction. We began thinking of the mechanism of this. 
For human behaviour, group selection makes sense. Sociobiologists at the time believed that you would help the individuals that you share the most genes with first. Kin selection says indeed you are more likely to help your immediate family before your uncle. As you are more genetically remote, you are less likely to sacrifice yourself.
It is not entirely true, since you will help people regardless of their genetics. Psychologists, social scientists and many biologists say it is about altruism. 
Reciprocal altruism is the alternative to this approach. You do it because you hope that maybe later you will get something in return. If you believe in strictly kin selection, this will not happen.
· Modern perspective (synthesis): Multi-level selection
· Illustrates well the pendulum movements in science: from polarized stances, to the “golden middle”
· Olfactory processing in the brain: similar “debates” between biophysicists, physiologists, neuroscientists, geneticists, etc.
No one did the experiment to see if Luca Turin was wrong, and it took him about 20 years to finally see if he was wrong by experimentation. 
The Turin experiment wasn’t 100% conclusive. 
The persistence of theories: Popper
· Falsifiability: Falsification of scientific data, of theories; main method of verification
· His philosophy of science: Critical rationalism, falsificationism 
· Rejects: classical empiricism, observationalist or inductivist approach
· Similar the Charles Peirce’s faillibilism 
Popper has caused a lot of damage to science according to some, but according to others he has saved science. 
He came up with the idea that science should be based on your ability to falsify data. How good your data is would be determined by how easy it is to say that you are wrong.
Scientists are obsessed with being able to say that other scientists are wrong. We have a tendency to try to prove ourselves wrong.
Charles Pierce came up with a similar concept, can you make your theory not work anymore? We constantly challenge and test theories.
The persistence of theories: Kuhn
· Paradigms. Not a procedure, you will learn the correct meaning of this term. In science, it simply means a general set of ideas. It is beyond just theories; it is how you think about specific problems. 
· Theories persist and endure time in unjustified ways sometimes (example lack of supporting counter-evidence). 
· Kuhn: Theories die with their theorists. Ideas often change when the scientists who came up with the ideas disappear.
· Cause (motivation): The massive life-long investment and financial investment, the time and money spent convincing granting agencies and colleagues.
When they are gone, the publication cycle stops and other theories have the chance to emerge. 
The persistence of theories: Imre Lakatos
· Research programs are important in the context of falsification. Not theories or hypothesis.
Research programs are what labs do.
· Progressive Research Programs
· Degenerating Research Programs
· Synthesis of Popper’s empirical validity focus and Kuhn’s perspective on conventional (by convention) consistency and persistence.
More about the economy and economics of research materials. Labs have specific research programs, and the number of things they have are their research programs. It is hard to predict the life of a research program.
Science is at the mercy of funding, and funding is at the mercy of what is trendy. 
Science (and theories)
· Science and theories are about shades of grey, not the black and white polarized thinking of many scientists.
· Black and white thinking and unipolarized thinking are either from ignorance (youth scientists) or are presented as “wisdom” (from older, well-established scientists or their peers). Either way, arrogance and pretentiousness is often at the basis of this state of affair.
· Again, the truth is often in between, in the shades of grey, in the yet-to-discover or yet-to-be-published theory or data.
The media and also some supervisors have a tendency to make scientific questions just about right and wrong. Thesis (black) and antithesis (white), you really want your science to be in the shades of grey in the middle. The media has an interesting bias which is ironically to avoid bias. 
[bookmark: _GoBack]Is Climate Change divided 50/50? The media will find the one scientist that will say climate change is not happening, and then say science is divided. Science is not divided, those people are outliers. 
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