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Lesson Element
Component 1 ​– Induction and deduction
Instructions and answers for teachers
These instructions cover the student activity section which begins on page 17 and which consists of ten activity sheets. This lesson element supports OCR AS and A Level Psychology.

When distributing the activity section to the students either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Learning aims
For students to gain knowledge and understanding of:

- 
the nature of and distinction between induction and deduction as forms of reasoning

- 
the role of induction and deduction in the hypothetico-deductive method

- 
the relationship between induction and deduction in the hypothetico-deductive method and falsification

- 
the role of induction and deduction and the hypothetico-deductive method in the five AS classical core studies

- 
induction and deduction and the rest of the specialist terminology in 1.6 ‘How science works’

- 
the status of the hypothetico-deductive method.
Mapping to the specification
The following lesson elements enable coverage the terms ‘induction’ and ‘deduction’ as they appear under the heading ‘How science works’ – 1.6 in the AS specification.

General teacher guidance

Introduction

‘Induction’ and ‘deduction’ are labels for two types of reasoning process with a history in philosophy that goes back to Aristotle in Ancient Greece and which have played a crucial role in the development of modern scientific methodology, replacing the faith/authority based approach to science held in the middle ages.

Implicitly during that time, and explicitly since the nineteenth century, induction and deduction have been bound up with a systematic approach to scientific research and discovery which is known as the hypothetico-deductive method. 

Because of its very widespread influence the hypothetico-deductive method is what people mean when they refer to ‘scientific method’ or, in terms of the OCR AS and A Level Psychology, ‘How science works.’ 

However, the hypothetico-deductive method is by no means the only way of ‘doing science’ and has received some substantial criticism. Even though these negatives are not explicitly on the specification (although they should play some part in covering the ‘Psychology as science’ debate in Component 02) something briefly is said about them in this lesson element on the basis that to give the impression that science = the unchallenged use of the hypothetico-deductive method is misleading.

The OCR AS and A Level Psychology specifications have a strong emphasis on research methods in psychology and coverage of induction and deduction, including coverage of the hypothetico-deductive method, is consistent with this.

There are two good, and two not so good, things about teaching this topic:

The good things are:

· With most students it gives the opportunity to use the oldest European teaching technique which is that of the Socratic method. Teaching about reasoning and logic is an opportunity to get the students themselves to supply the reason and logic. So, for example, once an example of something that needs explaining has been given to students then the aim is that they should use inductive logic to come up with an explanation and then work out why the inductive explanation may not be correct. They then learn the technical terms and expressions for what they have done.

· Teaching in this area is easy to assess: basically students either understand it (or can give answers consistent with a proper understanding –not quite the same thing) or, at the point at which they are being assessed, they do not.

And the not so good points:

· Teaching this area is heavily dependent on the use of examples and this presents a problem. If the examples are taken from psychology, as they easily could be, then students will tend to assume that the psychological content is what you are teaching them as much as the reasoning processes involved in creating that content. If this potential confusion is avoided by taking examples from the world outside of psychology then the relevance of what you are doing to psychology will not be evident until some lessons into the topic. In this element we have tended to take the second approach.

There is a similar issue with the type of examples used. A familiar criticism of philosophy is that it is either very obscure or a matter of the completely obvious. Philosophers themselves in relation to the second possibility talk of ‘trivial conclusions’. Some of what it in these notes states what obvious in the context of philosophical reasoning and this may concern some students

· It is possible that some students will be of the opinion that they just don’t get it, having never excelled at maths/science or other subjects based on the application of reason. Within that group there may well be a subgroup who are capable of understanding it but who distrust or dislike a situation in which they have to find answers rather than being told what they are. Patience and persistence is what is needed here

There may be another subgroup who simply do not get it even though they try hard to do so. This latter group needs to learn formulaic answers for the time being in the hope that a return to the topic later in the course will do the trick.

Teacher preparation

This lesson element is based on a set of student activity sheets which are intended to be a free standing resource. They have the aim of enabling a teacher who is unfamiliar with the topic to gain the necessary knowledge and understanding as well as, of course, supporting their teaching to their students such that the students will be able to reach a standard commensurate with their grade potential.

So, the required preparation is: 

· for the teacher to go through the student activity sheets with the aim of gaining a secure grasp of the material if they need to do this

· to go through the teacher guidance sheets which give the tasks in the student activity sheets and the answers to them, so that they are sure what exactly they are expecting the students to learn and how that learning is going to be assessed

· for the teacher to developer a basic strategy needs to be developed for the lessons. The usual way of teaching most of the material is to get the students to engage in the thought processes involved having given them the minimum of information required to start them off and then to use the student activity sheets with the exercises included in them to secure the understanding gained through what they have done, learn the technical terminology and to have their knowledge and understanding tested. However, the student activity sheets can be used as the starting point of the learning process.

Where there are exceptions to these basic strategies, these will be noted in in the teachers’ instructions that follow. 

As such, student instructions for the use of the activity sheets are not included in these notes; how students use them will depend on the strategy the teacher adopts.

Preparation for variety in lessons

For a very long time, the main way of teaching about the nature of reasoning has been to state and work through examples taken from ordinary life. In the student activity sheets, three such examples are used which run like a thread through the first part of the teaching and learning of the topic. The examples are: 
· Someone who cannot find any books by their favourite author in their local library.

· Someone whose electrical goods at home that run from the mains have stopped working.

· Someone who has found that all the chocolate bars in their local shop have just become more expensive.

Other examples could be used and could be presented in a variety of ways, providing that they enable and require the correct use of the reasoning processes being taught. However, teachers experienced in teaching these sorts of topics generally find that it is simply the reasoning processes themselves which engage, or fail to engage, the students and that the packaging they come in is not of great significance.
Preparation for extension tasks

The natural extension tasks for this lesson element are to apply what has been learnt about the hypothetico-deductive method to a range of studies. Analysis in these terms of the five classic AS core studies in these terms are included in these notes, so the five contemporary AS studies and the ten A Level studies would be obviously candidates for a similar analysis. Other well-known studies could also be used to allow students to apply what they have learnt without having to worry about what it means in examination terms. For any study treated in this way, students need to have available an abstract or other summary and of course the teacher needs to have worked through the study themselves to see whether the hypothetico-deductive method has been used and the implications of this.

Introductory task
Suggest to students the following possible ways of solving a problem:

· guessing the answer

· using common sense

· asking someone (the appeal to authority)

· reasoning it out.

Explore the following issues:

· To what extent would which of the four methods used depend on what the problem was?

· Why has science and much psychology favoured the last of the four methods of finding a solution?

· What is involved in ‘reasoning it out’?

Students can write a summary of the discussion and their own conclusions. 

Activity 1: Induction and deduction
Teacher guidance and suggested answers
Tasks

To introduce students to the terms induction and deduction and to explain the principle of induction:

· read through the examples in Student Activity 1
· give the students an example of a range of events that can be explained using inductive reasoning and encourage them to use inductive reasoning to find an explanation.

Student task and answers 
Can you use inductive reasoning to come up with an explanation of the following?
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1 (i) You have missed your bus to lessons every day this week
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(ii) A football team has lost ten games in a row.

(iii) You argue with friends every Friday night.

2 
Why might the inductive explanation that you only ever see white swans on a river because no black swans live there be incorrect?

Activity 2: Deduction

Teacher guidance and suggested answers
Tasks

Give the students some premises and see if they can work out valid conclusions from them.

Challenge the students to suggest how using deduction could produce a way of testing inductive explanations.

Work through the material on the activity sheet.
Student task and answers 
Use deductive reasoning to work out what prediction you would make (Stage 3) and how you would test that prediction (stage 4) for the following two examples:

1) You are not sleeping well because of the light coming through your bedroom curtains.
2) Your marks for tests are low because you do not spend enough time preparing for them.

Activity 3: Deduction (2)
Teacher guidance and suggested answers
Tasks

Recap: see if the students can apply deductive reasoning to make predictions and suggests ways of testing those predictions for the ‘electrical goods’ and ‘chocolate bar’ examples.

See if the students can work out the implications of the results of a test that appears to contradict the inductive explanation: that is, the problem might be with the stages based on deduction rather than the explanation itself.
Student task and answers
Are the following logical ways of testing the given explanations?

1. 
Explanation: my phone isn’t working because the battery has run out.

Test: put in a new battery.

2. 
Explanation: something I ate last night is making me ill.

Test: Wait until you feel better and then eat it again.

3. 
Explanation: I have not got enough money because I should be being paid a better hourly rate.

Test: work more hours.

4. 
Explanation: I am not as popular as I could be because I am using the wrong antiperspirant. 

Test: stop using antiperspirant. 

Activity 4: The hypothetic-deductive method
Teacher guidance and suggested answers
Tasks

Go through the four stages of the method.

See if the students can apply the stages to an event or events that need explanation.

Work through the student activity sheet.
Student task and answers
Are the following logical ways of testing the given explanations?

Using what you have learnt so far, see if you can work out for the following: an inductive explanation, a hypothesis that follows from that explanation and a way of testing that hypothesis:

1. 
I have failed my driving test three times.
2. 
My computer isn’t working.
3. 
I am lost during a visit my friend in the town that they live.

Activity 5: The hypothetico-deductive method (2)
Teacher guidance and suggested answers
Tasks

Go through the items covered under the heading ‘Clearing up the terminology’.

Key point check 
1. 
Explain what is meant by ‘induction’.
2. 
Explain what is meant by ‘deduction’. 
3. 
Explain the role of hypotheses in the hypothetico-deductive method.
4. 
What form of reasoning is used to move from a hypothesis to a way of testing that hypothesis?
5. 
A scientist comes up with this theory: that there can be no more than ten planets in the solar system. Which of the following would show that this inductive explanation is incorrect?


a. 
The discovery of a star with 11 planets.


b. 
The discovery that there used to be a tenth planet in the solar system.


c.  
The discovery of an 11th planet in the solar system.


d.
 The discovery that there never seems to have been enough material to make 11 planets in the solar system.

6.
Is this example of deductive reason valid or invalid?

Premise 1: All tomatoes are red.

Premise 2: The object I have in my hand is red.

Conclusion: The object I have in my hand is a tomato.

Activity 6: The hypothetic-deductive method and falsification
Teacher guidance and suggested answers
Tasks

See if the students can work through an example to discover the principle of falsification – the example of Richter from the learning grid could be used before they actually see it.
Key point check 
Someone in your class has completed an experiment in which participants who listened to music during a memory task remembered far fewer words than participants who did not. ‘I’ve proved that all music has a unique role in producing a big negative effect on memory,’ they say. What would you say to them about how and why they should try to falsify this conclusion?

Activity 7: Induction, deduction, hypothetico-deductive method and the five classic AS studies – Milgram and Freud
Teacher guidance and suggested answers
Tasks

Work through the issue of whether Milgram’s experiment used the hypothetico-deductive method.

Explore the consequences that follow from the conclusion that it did not

Explain why Freud was not interested in conducting experiments in the manner required by the hypothetico-deductive method and the implications of this for the value of his contribution to psychology.
Key point check 
Neither Milgram or Freud used the hypothetico-deductive method as a way of exploring the cause of the behaviour in which they were interested. Explain how what they did varies from the hypothetico-deductive method and give your opinion of how much, in each case, this failure affects the value of what they did.
Activity 8: Induction, deduction, hypothetico-deductive method and the five classic AS studies – Loftus and Palmer, Bandura and Sperry
Teacher guidance and suggested answers
Tasks

Go through the three studies noting how they comply with the hypothetico-deductive method.
Key point check 
Using the internet and/or a textbook or other source, find abstracts or summaries of several psychological explanations. 

In groups, analyse these abstracts/studies in terms of the stage of the hypothetico-deductive method.

If any of them do not conform to the hypothetico-deductive method then explain how they differ from it and whether, in your opinion, this increase or decreases the value of the study.
Activity 9: The hypothetico-deductive method and the ‘How science works’ section of the specification

Teacher guidance and suggested answers
Tasks

This can really only be done by working through the student activity sheet 9. 

Students can produce a glossary summary of the relevant terms.
Activity 10: The status of the hypothetico-deductive method
Teacher guidance and suggested answers
Tasks

Students may be able to produce some relevant criticisms of the hypothetico-deductive method with some suitable prompting and then evaluate these criticisms.

The criticisms on the student activity sheet can be explained and discussed.
Key point check 
Explain the three approaches to the hypothetico-deductive method that find it unsatisfactory. Evaluate the strength of each of the three approaches.
Student Activity 1: Induction and deduction
Induction and Deduction

‘Induction’ and ‘deduction’ are two types of reasoning. Induction starts with our experience of the world and proposes explanations of similar types of experience. Deduction starts with two statements (known as ‘premises’) and uses logic to reach new conclusions based on those statements.

‘Induction’ and ‘Deduction’ appear on the specification as two items in a list of vocabulary which has as its section heading ‘How science works’ (1.6).  In these notes we are not going to discuss the very important question of the relationship between psychology and science – this is part of the ‘Debates’ covered in the ‘Debates’ section of Component 02. 
There are ten items in the vocabulary list that appears on the specification under ‘How science works’. The words actually form a hierarchy. This means that, if you were to do a mind map of ‘How science works’, then you would have induction and deduction close to the bottom as the foundation with other vocabulary ‘growing out’ from them.
The usual way of explaining words like ‘induction’ and ‘deduction’ is to use examples that are based in ordinary life. Once the basis on which they work has been understood, they can then be discussed in the context of their role in psychology.
Induction

Some examples of inductive reasoning in action:  

· A person has been using a library when they suddenly realise that they have never seen a book by one of their favourite authors. They work out a possible explanation for this, which is that the librarian dislikes the author so much that they refuse to have any books written by her or him in their library. 

· Nothing electrical works in your house. You work out a possible explanation for this which is that there has been a power cut. 
· The cost of all the chocolate bars in the local shop has just increased. You work out a possible explanation for this, which is that the government has increased prices to try to promote more healthy diets.

These three examples show the principles of inductive thinking. In each case:

1) Something appears in experience which needs an explanation. There are no books in the library by a favourite author, nothing electrical in the house works and all the chocolate bars  have increased in price.

2) A possible explanation is reasoned out: the librarian dislikes that particular author, there has been a power cut and the price of chocolate bars has been increased to promote a healthy diet.

i) The explanation for each of the three phenomena, to use the technical term for something that appears in experience (single: phenomenon) is only a possible explanation. There could be others: that the books in the library by the favourite author have been stolen, that all the electrical goods in the house have blown a fuse at the same time or the shopkeeper has put up the price of chocolate bars to increase profits. Later we will discuss how we can go about testing our first explanation to see how good the evidence is for it.


ii) If a single exception to the phenomena that have been observed is found then the inductive reasoning fails. So, coming across one book by my favourite author which has been properly registered by the librarian shows that the librarian does not dislike that author so much that they refuse to have their books on the library shelves. Coming across one electrical appliance that works from a mains socket shows that there has not been a power cut. Coming across one make of chocolate bar that has stayed the same price shows that the price of all chocolate bars has not been increased to encourage a healthy diet.
Student task

1. 
Can you use inductive reasoning to come up with an explanation of the following?

(i) You have missed your bus to lessons every day this week.

(ii) A football team has lost ten games in a row.

(iii) You argue with friends every Friday night.


2. 
Why might the inductive explanation that you only ever see white swans on a river because no black swans live there be incorrect?
Student Activity 2: Deduction
Deduction

Once we have our possible explanation for whatever phenomenon or phenomena we are investigating, then we could do with finding a way of assessing how good that explanation is. We would prefer not to do this on the basis of guesswork so we need to use reasoning again to allow us to come up with the best possible answer to how good our explanation is. And, this time, we use deduction rather than induction.

Deductive reason works in a very different way. It is a matter of logic and takes place in the mind.  This contrasts with inductive reasoning which begins with what we experience in the real world and stays rooted in that experience. Here is one example of deductive reasoning – this way of setting things out is known as a ‘syllogism’.

Statement 1: 
All giraffes have four legs.
Statement 2: 
This animal is a giraffe.
Conclusion: 
This animal has four legs.
The important thing to note here is that we do not have to have seen any giraffes or actually know as a fact that they have four legs to see that the conclusion does follow logically from the first two statements. We could even invent an imaginary animal to take the place of ‘giraffe’ in the first two statements and the conclusion would still be valid. Statements like 1 and 2 when they appear in deductive logic are known as premises and so we can say that conclusion still follows logically from the premises even if the animal does not really exist.

Deduction and discovery

So deductive logic is used to reach new conclusions from premises which make sense but 1) are not necessarily factual and 2) do not already state the conclusion we can infer (work out by deductive reasoning) from them.

Deduction is needed if we are going to go from our inductive explanation of what we are curious to understand to a way of testing whether there is any actual evidence for accepting or rejecting that explanation.

So, as a result of our discussion of inductive reasoning, we already have two stages as part of our process of trying to find an explanation for something that we would like an explanation for: 

Stage 1: find as many examples of what we are trying to explain as possible

Stage 2: use inductive reasoning to find an explanation which will cover all these examples

We can now add two more stages which depend on deduction: 

Stage 3: Use deductive reasoning to make a prediction of what will be the case if the explanation we came up with in Stage 2 is correct.

Stage 4: Again using deductive reasoning, work out something specific that can be done to test whether our prediction is correct. 
Deduction in the library

In our first example, induction has given us a possible explanation of the fact that there are no books in the library written by our favourite authors. The possible explanation is that the librarian does not like that author and will allow none of their books on the library shelves.

Stage 3 in the library  

In order to test how good this explanation is we have to deduce what follows from this explanation. We do this by working out something that we can logically predict will be the case if the explanation is correct. So we deduce that, if the explanation is correct, then the librarian will confirm that he or she dislikes our favourite author. This may in fact be false logic, but we will deal with that possibility later.

Stage 4 in the library 

The next stage is also a matter of deduction. It involves a move from the predicted consequence to a something we can do to test whether that predicted consequence is actually the case. So, in our current example, we could ask the librarian for a list of the authors he or she dislikes so much that their books are not allowed on the library shelves.

Student task

Use deductive reasoning to work out what prediction you would make (Stage 3) and how you would test that prediction (Stage 4) for the following two examples: 

1) You are not sleeping well because of the light coming through your bedroom curtains.

2) Your marks for tests are low because you do not spend enough time preparing for them.
Student Activity 3: Deduction (2)
The power cut and the chocolate

How does deductive reasoning apply to our other two examples?

Nothing electrical is working

Stage 3:  In the case of our possible power cut which explains why none of our electrical goods are working from the mains, we can use deductive reasoning to predict that if is a power cut then none of our neighbouring houses will have power either.

Stage 4: We can then work out a way of testing that prediction which would be by taking a walk outside and seeing if any of our neighbours’ houses have lights on inside.

All the chocolate bars have gone up in price.
Stage 3: In the case of the more expensive chocolate bars for which we have a possible explanation which is that the government has raised the price of chocolate bars in order to promote a healthy diet. We can then predict that, if the explanation is correct, then the chocolate bars in other shops would have gone up in price. 

Stage 4: We can then work out a way of testing whether or not that prediction is actually the case. This would be by visiting some other shops and seeing if the chocolate bars were any cheaper in those shops.

What follows if the results of the tests fail to support the prediction made?

So, in the case of the library books, we the librarian and he or she does not mention our favourite author when asked which authors he or she dislikes so much that their books are not allowed on their shelves. 

What follows from this is that there is either something wrong with either our inductive reasoning or our deductive reasoning or both. If the problem is with our inductive reasoning then we will have to find another explanation as to why none of the books written by our favourite author are on the library shelves. 

However, it may be that it is a problem with the deductive reasoning we used in Stage 3 when we made the prediction which was: that, if the explanation of the lack of books by our favourite authors is correct, then the librarian would identify that author as being one that he or she so disliked that their books were not allowed on the library shelves. In making this deduction we assumed that the librarian would tell the truth about the authors they most disliked. But perhaps he or she did not. 

So, either have to work out a prediction that follows from the conclusion which will take into account the possibility that the librarian may not be telling the truth or we have to assume that he or she is telling the truth and use inductive reasoning to find another explanation for the lack of books by our favourite author.

With the possible power cut, the problem might be with Stage 4 when we used deductive reasoning to work out that, if there had been a power cut, then we could go out and check that our neighbouring houses had no lights on. We go out and find that this is indeed the case. However, it is the middle of the day and the houses would not have lights on anyway. 

So again our problem is with our deductive reasoning. We assumed that if the lights in our neighbouring houses were not on then this would be because of a power cut, but this was not the case. Of course, just because the lights were not on does not mean that there had not been a power cut: it just means that our way of testing that explanation was not good enough.

Student task

Are the following logical ways of testing the given explanations?

1. 
Explanation: My phone isn’t working because the battery has run out.

Test: Put in a new battery.
2. 
Explanation: Something I ate last night is making me ill.
Test: Wait until you feel better and then eat it again.
3. 
Explanation:  I have not got enough money because I should be being paid a better hourly rate.

Test:  Work more hours.
4. 
Explanation: I am not as popular as I could be because I am using the wrong antiperspirant .

Test:  Stop using antiperspirant.

Student Activity 4: The hypothetico-deductive method
The hypothetico-deductive method
Induction and deduction have been around for a long time. It was Aristotle who in Ancient Greece first put forward the idea that discovering new knowledge depends on using inductive and deductive reasoning in combination. In European terms, the discussion went on until the end of the classical world and started again in the Renaissance. The first scientist to apply fully the hypothetico-deductive method was Galileo and the term itself started to be used in the nineteenth century. As we shall see in the last section of these notes, the view of some is that the hypothetico-deductive method is a very misleading account of ‘How science works’, but of course it is still extremely influential.

The hypothetico-deductive method consists of combining the inductive and deductive stages of reasoning which we have just outlined: 

Stage 1: Noting as many examples of a type of phenomenon as possible.
Stage 2: Using inductive reasoning to come up with an explanation of all these examples without exception.
Stage 3: Using deductive reasoning to make a prediction of what will be the case if the explanation is correct.
Stage 4: Using deductive reasoning again to work out a specific test of whether what is predicted to be the case is actually the case.
This is one example of the four stages working together: 

A brother and sister live in the same house and have separate bedrooms. The brother notices that some of his possessions have gone missing from his bedroom and would like an explanation for this (Stage 1). He works out a possible explanation which is that his sister is taking them (Stage 2). He then uses deductive reasoning to predict that if the explanation is correct then his possessions will be in his sister’s bedroom (Stage 3). He then uses deductive reasoning again to work out a test of this prediction – if he goes into his sister’s bedroom then he will find his possessions there (Stage 4).

And (at last you might say!) an example from psychology – a real life example from the pioneering work of John Baddeley on working memory: 

It is noticed that when using memory people are able to do more than one thing at once – for example they can at the same time visualise what their house looks like and count its windows (Stage 1). 

An explanation is suggested for this, which is that memory consists of different systems which can work completely or very largely independently of each other (Stage 2). 

Deductive reasoning is used to predict that if this explanation is correct then the following is the case:
Individuals given two identical memory tasks to do simultaneously will do them less well than individuals given two different types of memory task to do simultaneously (Stage 3). 

Deductive reasoning is then used again to work out a test of this prediction by, for example, giving some participants two language based recall tasks to do simultaneously (such as saying the alphabet backwards while recalling a story) and other participants a visual and a language memory recall task to do simultaneously (such as recalling a picture which was viewed while listening to a story). 

If the prediction is correct then participants doing the second pair of tasks will make fewer mistakes than participants doing the first pair of tasks (Stage 4).
Student task

Using what you have learnt so far, see if you can work out for the following: an inductive explanation, a hypothesis that follows from that explanation and a way of testing that hypothesis. 

1) 
I have failed my driving test three times.

2)  
My computer isn’t working.

3)  
I am lost when visiting my friend in the town that they live.

Student Activity 5: The hypothetico-deductive method (2)
Clearing up the terminology
Induction and deduction are ways of reasoning that have their origins in philosophy. In fact, they were applied to science because, up to the last two hundred years or so, science was thought to be just applied philosophy (so we have the situation that someone who gets a doctorate based on highly technical scientific research is still a PhD or ‘Doctor of Philosophy’). This use of philosophical language in science means that one or two things need to be clarified: 

1. 
‘Explanations’ in science are as far as possible about cause and effect: trying to find what conditions are needed to make something happen. All correct statements about cause and effect are explanations but not all explanations are about cause and effect.

2. 
Throughout these notes so far we have used the term ‘prediction’ when writing about Stage 3 of the hypothetico-deductive method. The more technical term is ‘hypothesis’ and this explains the ‘hypothetico’ in the name of the hypothetico-deductive method. The term ‘hypothesis’, in this context, does not refer to the hypotheses you have learnt or will learn about when planning experiments. It is rather the hypothesis that has to be made to make a bridge between the explanation of the phenomena which are of interest (Stage 2) and the practical test we can do to find evidence for or against our explanation being correct (Stage 4). Unfortunately even some very well regarded textbooks in this area fail to make this distinction. 
In terms of the OCR Psychology specification, it appears likely from the context that ‘hypothesis’ in 1.6 How Science Works’ is being used as it appears in the hypothetico-deductive method. It is clear that in 1.2 the hypotheses being referred to are those which are used when planning an actual experiment.

3.
In all our discussion of induction and deduction we have used the term ‘test’ to describe the activity which allows us to test whether the prediction deduced from our inductive reasoning is supported in experience. In psychology, as in science in general, these tests are of course experiments. In the explanations, ‘tests’ was preferred because it may be that the term ‘experiments’ would have brought with it the detail you will have learnt if you have covered the topic. All experiments are tests and, in the context of the hypothetico-deductive method, all tests are experiments.

4. 
If induction is such an important part of the hypothetico-deductive method then why doesn’t it appear in its name?  It might also have something to do with the fact that ‘hypothetico-deductive method’ was a term first used in an argument which involved the extremely important nineteenth century British philosopher JS Mill. Mill tried to show that induction was far more important than deduction in making progress in science and so his opponents missed out ‘induction’ from the title of their counter proposal to make their point of view clearer.

5. 
The hypothetico-deductive method is what is meant when people refer to ‘the scientific method’ or, in terms of A Level Psychology, ‘How science works.’
Student task – Key point check

1. Explain what is meant by ‘induction’.

2. Explain what is meant by ‘deduction’.

3. Explain the role of hypotheses in the hypothetico-deductive method.

4. What form of reasoning is used to move from a hypothesis to a way of testing that hypothesis?

5. 
There can be no more than ten planets in the solar system. Which of the following would show that this inductive explanation for why there are less than ten planets is incorrect?

a) The discovery of a star with 11 planets.

b) The discovery that there used to be a tenth planet in the solar system.

c) The discovery of an 11th planet in solar system.

d) The discovery that there never seems to have been enough material to make 11 planets in the solar system.
6. 
Is this example of deductive reason valid or invalid?

Premise 1:  All tomatoes are red.

Premise 2:  The object I have in my hand is red.

Conclusion: The object I have in my hand is a tomato.
Student Activity 6: The hypothetico-deductive method and falsification
Experimentation and the limits of science
There is quite a strong belief that science uses experiments as proposed by the hypothetico-deductive method to prove that its theories are correct. Now it is the case that there are a lot of scientific theories which have so much evidence to support them (such as the law of gravity and the theory of evolution) that we can for practical purposes talk of them as having been proved  But it is important to understand the difficulty of using the ord. The key point here is that scientific theory is not reality, but rather an attempt to provide a set of theories which are an increasingly accurate representation of reality.

This means that if we do an experiment which provides support for the explanation we have put forward for whatever we are trying to explain, then we need to go back to that explanation and make it more precise or try a different explanation. And we need to keep on doing this until the experiment we do falsifies the explanation we have put forward.  When this happens we can either go back and change the explanation and try again or accept that, for the time being at least, the previous explanation is the best we can do. 

Falsification presents a picture of science as a constant process of checking theories by doing experiments and adjusting the theories if they are contradicted by the experiments so that our theories come closer and closer to the reality they describe. 
An example of falsification in action

We can see the principle of falsification being applied in the following example: 

In the mid 1960’s a scientist called Richter decided to investigate the possibility that circadian rhythms were biologically controlled by seeing if he could locate which part of the body was responsible for controlling them.

Circadian rhythms are the body rhythms that run in an approximately 24 hour cycle like a the healthy sleep/wake cycle.

Richter carried out over 200 experiments on rats (in these notes, we will leave the ethics of doing this to one side!), starting with organs other than the brain and then moving on to the brain itself. The outcome of all the experiments was to falsify the biologically based inductive explanation for the existence of circadian rhythms, until Richter removed the SCN: then the rats lost their circadian rhythms. 

Textbooks now state the importance of the SCN as if it were a fact, and for practical purposes it is. However, the careful scientist will speak in terms of there being ‘overwhelming evidence’ for the role of the SCN in controlling circadian rhythms and will avoid using the word ‘proof’ or ‘proved’.
The implications of falsification

So language about experiments ‘proving’ that a theory or explanation is correct is now thought to express a simplistic view of how science works. If there is a huge amount of experimental evidence to support a particular explanation and no other explanation is available then textbook and other writers will speak of that explanation as if it were a matter of fact – they may use expressions like ‘It has been demonstrated that…’. However, this is (or should be) a matter of convenience to save putting something like ‘it is always possible that a better explanation will be found in the future’. 

And of course in many areas of science, the research evidence for any explanation is limited and/or there are several competing explanations with none of them being so well supported that the other can be discounted.  In such cases (including the explanations of the exact gene combinations and locations in the brain that are related to particular behaviours) falsification is an essential part of ongoing research. More and more specific genes or brain locations are investigated until experiments suggest that an incorrect combination or location has been used in the explanation of behaviour. Then a new combination or location is made the object of the experiments.
Student task 
Someone in your class has completed an experiment in which participants who listened to music during a memory task remembered far fewer words than participants who did not . ‘I’ve proved that all music has a unique role in producing a big negative effect on memory,’ they say. What would you say to them about how and why they should try to falsify this conclusion?
Student Activity 7: Induction, deduction, the hypothetico-deductive method and the five classic AS studies: Milgram and Freud
Milgram
Knowing about the hypothetico-deductive method shows that Milgram’s famous obedience studies were not true experiments – that is, the type of experiments described in the fourth stage of the hypothetico-deductive method. 

Milgram’s research certainly began at Stage 1 of the method as he noted something that needed explanation. This was the way in which those in power in Nazi Germany could rely on individuals obeying orders even if it meant acting in a way which brought about the death of innocent others 
– a behaviour labelled ‘destructive obedience’. 

He also used inductive reasoning to provide an explanation of this behaviour which was that there must have been something unique about those people and/or the historical situation they were in to explain why they were so willing to show destructive obedience. 

He also deduced a way of testing that explanation. If his explanation was correct then contemporary individuals in New York would refuse to inflict pain on an individual if they could be deceived into believing that was what they were doing. 

His experiment was a way of testing that prediction and the prediction   Participants seemed very willing to inflict pain on an innocent individual in obedience to orders.
The problem with the experiment in terms of the hypothetico-deductive method is that it does not go on to provide an alternative inductive explanation as to what causes destructive obedience which can then be analysed deductively to give a prediction of what follows if that cause is correct or how that prediction can be tested.

So Milgram’s experiment was in fact data collection. If taken to be reliable and valid, it shows that destructive obedience cannot be safely assumed to belong to one particular time in history or one geographical location. But it offers no experimental evidence as to what might cause that destructive obedience. Milgram had his own strong ideas as to what the cause was (the handing over of responsibility for one’s actions to an authority figure; what Milgram called the ‘agentic shift’) but his own research gave no experimental evidence to support that conclusion.

So Milgram’s experiment should be (and often is) described as a ‘pre-experiment’. This means that it is an experiment which gives a clearer picture of what is at stake and what needs to be investigated by employing a proper or true experiment. ‘Controlled observation’ is probably an even clearer description. 

Milgram himself who invariably described his researches as ‘experiments’ without any qualification, leading to the conclusion that he probably would have failed A Level Psychology.
Freud
What is interesting about the Little Hans case study is that Freud had already worked out very largely by deduction his theory of the Oedipus Complex before he encountered Little Hans and his father. Freud did not use what he discovered working with Little Hans to modify his ideas about the Oedipus Complex. Rather, he interpreted the experience of Little Hans to fit in with these pre-existing theories. There was never any question of doing experiments to see whether or not the theories were correct.

For believers in the hypothetico-deductive method this makes the work of Freud worse than useless as a contribution to psychology as an academic study based on the use of reason and experimentation. 

Supporters of Freud say that the hypothetico-deductive method is the wrong criterion by which to judge the value of his work. They might for example talk about its fruitfulness. In fact, Freud’s specific theories about the mind are now very widely rejected and the form of therapy which came out of them (psychotherapy) has few practitioners. However, he provided the foundation for very important theories about our relationships and early childhood as well as a number of psychodynamic therapies.
Student task

Neither Milgram nor Freud used the hypothetico-deductive method as a way of exploring the cause of the behaviour in which they were interested. Explain how what they did varies from the hypothetico-deductive method and give your opinion of how much, in each case, this failure affects the value of what they did.
Student Activity 8: Induction, deduction, the hypothetico-deductive method and the five classic AS studies: Loftus and Palmer, Bandura and Sperry
The next three AS core studies all follow the hypothetico-deductive method, although with Sperry two qualifying comments are needed:
	Stage 1 – The phenomenon

	Loftus and Palmer
	Bandura
	Sperry

	Eye witness testimony is often mistaken.
	Children learn far more than would be possible if just classical and operant conditioning were involved.
	Research suggests that individuals who have had the brains split function normally.


	Stage 2 – The inductive explanation

	Loftus and Palmer
	Bandura
	Sperry

	Eye witness testimony can be made inaccurate by individuals being asked to recall it by leading questions.
	Imitation is a very important way in which children learn.
	The research did not ask participants to do the sort of tasks which would have shown up any differences in abilities caused by having their brain split.


	The hypothesis

	Loftus and Palmer
	Bandura
	Sperry

	Individuals who witness the same event or events will give inconsistent responses if they are asked different leading questions about it.
	Children who see aggression modelled will act more aggressively themselves.
	On some cognitive tasks, individuals who have had their brains split will perform less well than is typically the case.


	The experiment which tests the hypothesis

	Loftus and Palmer
	Bandura
	Sperry

	Participants who see films of car crashes will give different estimates of the speed the cars were going depending on the impression of intensity of the crash suggested by the verb used in asking about them.
	Children who have been exposed to the modelling of aggressive behaviour to a toy doll will perform more aggressive acts to that doll compared to children who had no aggressive behaviour modelled.
	On specific cognitive tasks, participants who have had their brain split will perform significantly less well than we would expect those whose brains have not been split to perform. For example, they will only recall seeing an image of an object if the second viewing is by the same half of the brain which made the first viewing.


The two comments relating to Sperry

1. 
In Stage 1 of the process, Sperry has his information about the phenomenon that he wishes to investigate (the claim that split-brain individuals can function normally) from research rather than from direct personal experience – in other words, it is second hand. This is ok if the research is reliable and valid.

2. 
Sperry does not carry out the Stage 4 experiment fully. He seems simply to assume that the cognitive tasks set for his brain split participants would be straightforward to those whose brain hemispheres are connected and whose brains are otherwise typical in their operation. This seems a perfectly reasonable point of view.
Student task

Using the internet and/or a textbook and/or other source, find abstracts or summaries of several psychological explanations. 

In groups, analyse these abstracts/studies in terms of the stage of the hypothetico-deductive method.

If any of them do not conform to the hypothetico-deductive method, explain how they differ from it and whether, in your opinion, this increase or decreases the value of the study.
Student Activity 9: The hypothetico-deductive method and the ‘How science works’ section of the specification
As we said in our opening paragraph, the terms ‘induction’ and ‘deduction’ are two of a list nine vocabulary items that appear in 1.6 on the AS specification. We also said that these words form a hierarchy with induction, deduction and falsification at the top. We will now go through the rest of the vocabulary and discuss how each item relates to these key terms.
	Replicability
	The more sure we are that, should we carry out the Stage 4 experiment to test our Stage 3 prediction which we made from the conclusion of the inductive reasoning we used in Stage 2 of the hypothetico-deductive process, the experiment is reliable and valid then the more sure we can be that the experiment is a sound basis for assessing the other three stages. So, if the experiment is replicable we can do it again to challenge or increase our confidence that it is reliable and valid.

	Objectivity
	The use of inductive and deductive reasoning as part of the hypothetico-deductive method is meant to be an improvement on explaining things on the basis of guesswork and common sense. In other words, they are thought to have a greater objectivity than our own opinions, which are seen to be subjective. Objectivity, however, is a bit of a slippery concept. Technically we can never be certain that there are no better explanations for what we are trying to explain and also we can never be certain that there is no flaw in our deductive logic, so, strictly speaking, we can never achieve objectivity in scientific research. 

However, as we have said, if all known research supports a particular explanation and there are no known competitors to it, then the language of objectivity (that is, the language of facts and certainties) is convenient to use. This means of course that different people will have different ‘pass marks’ for what can be talked about as being objectively true and it has been a characteristic of some of the greatest minds in science to reject everyone else’s objectivity and discover (or create) a new one instead.

	Hypothesis testing
	We have identified this as Stage 4 in the hypothetico-deductive method. Having stated a hypothesis on what will be the case if the explanation reached by inductive reasoning is correct, we then deduce a test of that hypothesis which will always be in the form of an experiment.


	Manipulation  of variables
	Hypothesis testing involves the creation of at least two experimental conditions so we can see whether the difference in actual behaviour which has been deduced from the hypothesis in Stage 3 does happen or not. The creation of these conditions requires the manipulation of at least one variable and that becomes the independent variable.

	Control and standardisation
	As we have said, we want the element of experimentation in the hypothetico-deductive method to be as good as it can be, and this involves, as far as possible, the identification and control of extraneous variables and the use of standardised procedures.

	Quantifiable measurements
	In order to be as sure as possible that there is a significant difference in participant behaviour so that we can be as confident as possible as to whether or not our inductive explanation is supported by experimental evidence, quantifiable measurements are used so that a straightforward statistical analysis will give us the best basis for deciding this.


Student Activity 10: The status of the hypothetico-deductive method
The hypothetico-deductive method has been extremely influential and many identify it simply as what the scientific method is.

However, the method has never received universal support. This is partly because of very technical arguments about the nature of induction and deduction and whether the method ‘covers all the bases’ in terms of how induction and deduction can be used as a reliable way of increasing scientific knowledge and understanding.

There have been, however, some much more fundamental challenges to the method. Here are three of them: 

1. Nietzsche’s ‘perspectivism’

Nietzsche was a major nineteenth century philosopher who put forward what were very radical ideas in his time but which now have become commonplace. ‘Perspectivism’ says that everything is a matter of opinion and interpretation and that there are no facts – nothing that is equally true for everyone whoever and wherever they are. So, Nietzsche would see the hypothetico-deductive method as a ‘sell’ – scientists trying to convince us that they know more than the rest of us. Everything we do or say is a matter of personal choice and that includes the decision to be ‘logical’. 

One way of looking at this is to ask at what point on their journey to work does the professional scientist stop being a  person with a home, family, friends, problems and prejudices and become a wholly logical thinking machine?  Nietzsche’s answer would be that this cannot happen.
2. Kuhn’s ‘paradigmatic shift’
Kuhn’s idea was that scientists work according to a basic set of assumptions, or a ‘paradigm’. These paradigms will change quite quickly. So, for example, people like Newton created a new paradigm of understanding physics in terms of laws relating to space and time, which replaced a basically religious paradigm of understanding the physical world. 

Arguably something like this has been happening in psychology. For much of the twentieth century the dominant paradigm was that of the Behaviourists with their approach to psychology based on experimental research in laboratories based on inductive and deductive reasoning. However, in the second half of the twentieth century other paradigms began to emerge, such as that of Humanist psychology who saw the purpose of psychology as helping people to gain self-understanding.

Now, if you are choosing or rejecting a paradigm based on logic and the scientific method, then you cannot use logic and the scientific method to make that choice because, if you did, you would already be following that paradigm. You have to choose it simply because you like it and/or what it achieves. 

3. Feminist psychology

Feminists ask what the hypothetico-deductive method needs to do in order to work. The answer they give is that it needs to dominate and manipulate whatever it is investigating. So, on this view, in order to explain something then you must have made it fit into your categories and to test the explanation you have to experiment on it, and you can only experiment on something if it is in your total control.

Feminist psychologists see it as no coincidence that the construction and use of the hypothetico-deductive method and the outlook on the world it represents has been almost entirely dominated by men who control and manipulate everything they can.

They also see the male dominated criticism of qualitative ways of doing research as being too personal and subjective as another symptom of the patriarchal (male-based) nature of science.

Qualitative research is much more open to empathy and personal understanding, say the feminists, and so it is no surprise that men do not like it, preferring the hypothetico-deductive method.

Student task

Explain the three approaches to the hypothetico-deductive method that find it unsatisfactory. Evaluate the strength of each of the three approaches.
E.g. that bus service no longer runs or alarm clock not working.





E.g. all its best players are injured.





E.g. you are all tired after a week’s hard studying.





E.g. the black swans may only come out at night when no one can see them.








Stage 3: predict that if there was no light coming through your bedroom curtains then you would sleep better.


Stage 4: Create a complete ‘blackout’ for your bedroom window and see if your sleep improves.





Stage 3: predict that your marks would improve if you spend more time preparing for tests.


Stage 4: spend more time preparing for a specific test and see if your mark for it is significantly better than usual.





Yes





No





No





E.g. explanation: I take it at the wrong time of day when I am stressed


Prediction: if I take my driving test at a time of day when I am not stressed I will pass


Test: arrange the next test to be at a time of day when I am not stressed.





E.g. explanation: there is no electrical power getting through to it


Prediction: if there was electrical power getting through to it then my computer would work


Test: if I switch the on/off switch to ‘on’ then the computer will work.





E.g. explanation: I look up the map of the wrong town when finding my way around


Prediction: if I looked up the correct map then I would not be lost


Test: look up the correct map and see if I can then find my way.





Induction is a reasoning process which involves working out an explanation for one or more phenomena.





Deduction is a reasoning process which involves drawing a logically valid conclusion from at least two premises.





The role of hypotheses in the hypothetico-deductive method is to make a prediction that will be the case if an inductive explanation is correct, leading to the deduction of a way of testing that prediction.





Deduction.





c





Invalid – the valid syllogism would be: all tomatoes are red – the object I have in my hand is a tomato – the object I have in my hand is red.





You would point out that it might be any noise which would have had this effect on recall and suggest that they should try to falsify a range of explanations which include other types of noise. So, for example, they should try the experiment with one set of participants listening to white noise and then again with one set of participants listening to mechanical noise and then again with conversation. If in every one of these cases recall was unaffected and so the explanation falsified the noise then the case for music as the specific cause of poor recall would be strengthened.


You would also point out that the participants could have heard only one type of music and it may be the case that other types of music do not have an effect on recall. So, the explanation needs to be made more specific and then the experiment needs to done again to see if it can be falsified. For example, if the original experiment used classical music then the explanation that, for example, ‘jazz music has a negative effect on recall’ needs to be put forward and tested. If this explanation is falsified by the experiment, along with a range of other types of music, then this is evidence for (but can never be proof of) the conclusion that it is only classical music that has a negative effect on recall.





The first part of the answer should come from the learning grid and the work in class. Views on the implications this has for the evaluation of their work could vary between the two. For example, if the students are aware of the substantial amount of follow up research to Milgram then they might suggest that his work is valuable in the way of having raised the issues. Then they might conclude that the failure of Freud to follow scientific method makes his work dangerously subjective. On the other hand, they might see Milgram as a bit of a fraud in the way he pushed the importance of his own research which provided no evidence of cause and effect and support Freud in opening up a huge area of interest, irrespective of how his work relates to strict scientific method.





This is the extension task discussed in the introduction to these notes. Whether the finding of abstracts/summaries is itself a useful learning task or whether the teacher doing this simply saves time for the students and makes sure that they are working with accurate material is a matter for professional judgement.
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The expected approaches are those on the learning grid – perspectivism, the paradigmatic shift and feminism. The outline of these approaches should be taken from the grid and/or the class teaching.


Evaluation might focus on the defence of the hypothetico-deductive method as a relatively objective way of discovering the nature of the self and the world, stating or implying that the criticisms of it are subjective and so do not allow access to ‘Facts’ or ‘Knowledge’.


On the other hand, students may be critical of the hypothetico-deductive method, having picked up on its limitations while studying it and/or being part of the world Nietzsche predicted: one in which the claim to final and objective factual knowledge of anything sounds just a bit silly – as happens when even the most conservative of individuals recognise that ‘of course’ the opinions they held 30 years ago were ‘of their time’ and things have ‘moved on’ since then.


Within this perspective one of the three options (Nietzsche/Kuhn/feminism) may be preferred for the strength of its argument and/or the desirability of its conclusions.











































































































































































































