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THE RESEARCH PROCESS





	Aim: Aims give the research study a clear focus. They

are a general statement outlining what the research intends

to investigate; the purpose of the investigation. Aims for 

new research studies often emerge from existing research. 

Aims usually begin ‘To investigate whether…’


Variables: A variable is something that can change or be changed (e.g. temperature, heart rate, noise)
Independent Variable: The variable being changed/manipulated by the researcher
Dependent variable: The variable being affected by the        Independent Variable; which is measured
Extraneous variable: A variable which can affect the results if it is not controlled.
Confounding variable: If extraneous variables are not controlled they can become confounding variables. There are 3 main types of extraneous variables: 1. Participant variables – factors regarding the people in the study such as their age and intelligence. 2. Situational variables – concern the experimental setting and surrounding environment eg temperature and noise. 3. Experimenter variables – concern changes in the personality, appearance and conduct of the researcher.
Co Variables: Variables which are plotted on a graph to see whether there is a correlation between them
Conditions: When testing an aim using an experiment there is usually a comparison between two conditions of the Independent Variable to see whether there is a difference between them. Eg Cheese’ or No-cheese’ before bed! 
Hypothesis: A testable statement, which makes a prediction about what the researcher expects to see in the results. Hypotheses include the variables which are being assessed:
Experimental Hypotheses are only used when conducting an experiment

Alternative Hypotheses are used when conducting a non-experimental research method (e.g. Correlational Analysis)

Null Hypotheses are used to make a prediction that nothing will happen/there will be no relationship, which can then be disproved. 

Hypotheses can be Directional OR Non-Directional
Directional Hypotheses state the direction of the difference between the two conditions.
Non-Directional Hypotheses state there will be a difference between the conditions, but not the direction of the difference.


· The Independent Variable (IV) is the variable being changed/manipulated. 

· The Dependent Variable (DV) is the variable being measured. 

In experimental research psychologists try to determine CAUSE and EFFECT. This means we are trying to see how the manipulation of the IV (through exposing participants to different conditions of the IV) is affecting the participants’ behaviour, measured in the DV.

If our research is well controlled then we can be sure that…..

    Changes in the IV CAUSE the EFFECT seen in the DV
· Co Variables are the two variables which are plotted on a graph to see whether a correlation exists. Correlational Analysis DOES NOT try to determine CAUSE and EFFECT.


· Extraneous Variables are other variables which, if they are not controlled, might influence the results. 

There are two main types of Extraneous Variables:
· Situational Variables which are related to the research situation, such as temperature, materials, instructions etc 

· Participant Variables which are related to the participants involved, such as age, intelligence, motivation, personality etc

If these are not controlled they become confounding variables meaning it is not just the DV being measured.

If the research is not well controlled then it is possible that Extraneous Variables can interfere with the research results. This would mean that our ability to draw conclusions about CAUSE and EFFECT is compromised. See the next page for examples of control for extraneous variables.



                                                  Confounding variable




Operationalising the variables simply means defining the variables clearly so that they can be objectively manipulated or measured. For example if we wanted to investigate whether noise had an effect on our ability to concentrate we would first need to define what we meant by the term ‘noise’ and ‘ability to concentrate’ so that we could manipulate the ‘noise’ and measure the ‘concentration’.

Noise might be operationalised as ‘loud music’ vs. ‘silence’, whereas concentration might be ‘a score on a maths test’. It would now be possible to carefully manipulate and measure these variables.

The way that the variables are operationalised can affect the validity of the study. If the way the variable has been operationalised doesn’t actually reflect the variable we wish to study then we can’t really draw conclusions based on the findings of the research. For example: Does a score on a maths test definitely tell us about concentration levels?


Hypotheses make predictions about the difference (in experiments) or relationship (in correlational analysis) the researcher expects to see in the results. 

Null Hypotheses are used to make a prediction that nothing will happen (there will be no difference/relationship), which can then be rejected if a difference/relationship is found. 
Hypotheses must include all the variables being assessed (both conditions of the IV and the DV in an experiment and both of the Co Variables in a Correlation) 

FORMATS FOR WRITING HYPOTHESES

Directional

Non Directional

Experimental

(IV – condition 1) will direction (DV) compared to (IV – condition 2)

E.g. People who eat cheese before bed will have a greater number of nightmares compared to people who don’t eat cheese before bed.
There will be a difference in (DV) between (IV – condition 1) and (IV – condition 2) 

E.g. There will be a difference in the number of nightmares between people who eat cheese before bed and people who do not eat cheese before bed
Alternative (Correlational)

There will be a positive/negative correlation between (co- variable 1) and (co- variable 2)
E.g. There will be a positive correlation between the amount of sweets eaten and the amount of tooth decay
There will be a relationship between (co- variable 1) and (co- variable 2) 

E.g. There will be a relationship between the amount of sweets eaten and the amount of tooth decay


    CORRELATIONAL 



  EXPERIMENTAL

Null

There will be NO correlation between (co- variable 1) and (co- variable 2)
E.g. There will be a no correlation between the amount of sweets eaten and the amount of tooth decay 

There will be NO difference in (DV) between (IV – condition 1) and (IV – condition 2) 

E.g. There will be NO difference in the number of nightmares between people who eat cheese before bed and people who do not eat cheese before bed
Once the IV and DV have been identified we start to formulate a hypothesis to test our idea. For example in the Peterson and Peterson study the experimental hypothesis could be…


Participants will have better memory after short period of rehearsal prevention compared to a longer period of rehearsal prevention.                                                                                                                                            
But hypotheses MUST be TESTABLE! In order to write a TESTABLE hypothesis we must use OPERATIONALISED variables

So the OPERATIONALISED Experimental Hypothesis for the Peterson and Peterson study might be: 


Participants will recall a higher number of trigrams after three seconds counting backwards compared to 18 seconds counting backwards.

So the OPERATIONALISED Null Hypothesis for the Peterson and Peterson study might be: 


There will be no difference in the number of trigrams recalled after three seconds counting backwards compared to 18 seconds counting backwards.


Participants are often very conscious of the fact they are taking part in Psychological research. As a result they may be suspicious or curious about what they are being asked to do and what the research is about. This might lead the participants to try to guess the aim of the research and as a result produce behaviours (or characteristics) which they think the research is demanding (i.e. change their behaviour to fit with the aims of the research).

Controlling for Demand Characteristics

Standardised Instructions: By giving a set of standardised instructions to all participants in every condition they are less likely to receive additional information from the researcher about the aims of the study. This might help to reduce the chance of Demand Characteristics.

Single Blind Technique: This is a procedure whereby the participants are unaware which condition of the IV they have been placed in. This helps to reduce demand characteristics because even if the participants become aware of the aims of the research, they cannot change their behaviour to fit with the expectations of their condition – as they are unaware which condition they are in.

It is possible that the experimenter/investigator either subconsciously or consciously gives out clues about the true aim of the research which the participants might pick up on. This could be in the way they communicate with the participants, either verbally, through their body language or even through the appearance of the experimenter/investigator. It is also possible that they might also be biased in their recording of data especially if they have an expectation about the results. If these factors do affect the results then the validity of the research is compromised.
Controlling for Experimenter/Investigator Effects
Standardisation of the procedure, information given, environment etc ensures all participants have the same experience so that extraneous variables are controlled. This includes Standardised Instructions: By giving a set of standard instructions to all participants in every condition the researcher is less likely to subconsciously or consciously provide one group of participants with more/different information, meaning all the participants receive the same information about the aims of the study. 

Double Blind Technique: This is a procedure whereby both the participants and the researcher are unaware which condition of the IV the participants have been placed in, instead the allocation of participants to each condition is made by a third party and the details of which condition the participants were in is not revealed until the end of the study. This helps to reduce experimenter/investigator effects because firstly the participants are unaware which condition they are in (see Single Blind Technique), but also the experimenter/investigator is unaware, which means they cannot subconsciously or consciously give off additional information to the participants about what they expect to happen in each condition.
Randomisation of materials also reduces the investigators influence on the design of an investigation eg in a memory experiment where the participants have to recall words, the order of the list should be randomly generated so that the introduction of each word is down to chance not the decision of the investigator.

Pilot studies are a small-scale version of the full research. The purpose of a pilot study is to trial the procedures of the study to see whether any changes need to be made. These are then made prior to the full scale study, which means that the findings from the actual research are more likely to be reliable (because everyone will be interpreting the research task in the same way) and valid (as the task is more likely to be truly measuring what the researcher intends to study). 

For example in an experiment the pilot study may flag up that the researchers instructions are not clear so the research task might be completed inaccurately, or when conducting a questionnaire a pilot study might flag up that participants are misinterpreting the questions, or have not been given enough/appropriate answer categories.


Before carrying out your research you need to find some participants! These participants are drawn from the target population. This is the whole group of individuals which the study is concerned with, for example, if a study was investigating “attitudes of sixth-form college students to smoking”, then the target population would be all sixth-form college students. Usually, a representative group, called a sample, is selected from the population. The sample should be large enough to represent the population adequately. 

There are several methods of selecting participants for a study eg Random sampling, Systematic sampling, Stratified sampling, Opportunity sampling and Volunteer sampling.  
1. Random Sampling
In random sampling, every member of the target population has an equal chance of being selected for the sample.  If you have a fairly small number of individuals in your target population, then this could be done easily by assigning a number to each of them and then drawing numbers out of the hat.  For example, if your target population was a class of 20 A2 History students and you wanted 6 students in your sample, then you would assign numbers 1 to 20 for each of the History students, put the numbers 1 to 20 in a hat and then pick out 6 numbers.  Your sample would include the students who were assigned the numbers you picked.  

An advantage of a random sample is that each individual has the same chance of being selected; therefore the sample is more likely to be representative of the wider target population and not biased to a particular type of person. As a result it is easier to generalise the findings to the wider target population, meaning a random sample has high population validity.

However a disadvantage of a random sample is that it is more time consuming to collect as the researcher needs to identify the names of all members of the target population before selecting a random sample from this wider group. In some cases this may be relatively easy (if you were selecting a sample of Godalming college students then you could access the college registers for the names of the target population, however if you needed a sample of all the young people in surrey then it would take a lot more time to find out all their names and would be harder to track them down). 

Also although a random sample is more likely to be representative it is possible that by chance only certain types of people are selected form the target population (e.g. maybe only males are drawn randomly from the hat), however the chances of this happening decrease as the size of the sample increases. 

2. Systematic sampling

This involves taking every nth person from a list to create a sample eg every 6th, 10th etc. The interval is decided after consideration of the target population size and necessary sample size.

                   There is no bias in the selection, increasing the chances of getting an unbiased and thus representative sample. The results are representative of the population unless certain characteristics are repeated every nth person which is highly unlikely.

             Unbiased selection does not guarantee an unbiased sample, for example all females could be selected making the sample unrepresentative and thus the results not generalisable.

3. Stratified sampling
The composition of the sample reflects the proportions of people in certain sub-groups within the target population. The researcher identifies the different strata that make up the population then the proportions needed within the sample to represent the target population are calculated. The individuals are then randomly selected from each of the strata. Eg if in Manchester 40% of people support Manchester United, 40% support Manchester City, 15% support Bolton and 5% support Leeds, a stratified sample of 20 participants would produce 8 United fans, 8 City, 3 Bolton fans and 1 Leeds. These would then be randomly selected from the group.
         As selection occurs from representative sub-groups within a population and involves random sampling, the selection is unbiased. The sample should therefore be representative.
         
        Dividing the population into stratums and then randomly selecting from each can be time-consuming.

         
       Detailed knowledge of the population characteristics are required for stratified samples which may not be available.       

4. Opportunity Sample

In opportunity sampling, the researcher decides on the type of participant needed and approaches anyone who appears suitable until sufficient numbers have been obtained.  For example, this may happen when you ask other students in the canteen to take part in your study.

An advantage of opportunity sampling is that it is relatively quick and convenient to collect an opportunity sample as the researcher is not required to identify all the members of the target population (as would be needed in a random sample)

However, a disadvantage of an opportunity sample is that it is likely to be unrepresentative of the target population. This is because when collecting an opportunity sample (for example on a high street) the researcher might only ask people who look friendly. Also at certain times (such as mid-morning on a week day) there might be a predominance of certain types of people available (non-working people, young parents, elderly people) which might bias the results. If the results are biased then it is difficult to generalise the findings to the wider target population, meaning it lacks population validity.
SELF SELECTED SAMPLES:

5. Volunteer Sample

In volunteer sampling, the researcher needs to advertise for participants. In this sampling method participants choose themselves by, for example, answering an advert in a newspaper or sometimes replying to a postal questionnaire.  

An advantage of a volunteer sample is that it is generally easier to organise than a random sample. As such they are regularly used to recruit volunteers for research at universities. Researchers place an advertisement on the student notice board/via email and students respond to volunteer. This means that there is very little effort required by the research to find the participants.


However, volunteer samples are highly likely to be biased. This is because only certain types of people are likely to offer their time to undertake a research study (those who are interested in psychology, those who need the money from the pay offered by the research) as a result it can be very difficult to generalise the findings of research, using this method, to the wider target population, meaning it lacks population validity.


The British Psychological Society (BPS) has published a Code of Ethics to ensure that the health and dignity of participants is protected. Most research institutions, like universities, have ethics committees which have to approve research projects prior to them being carried out. Researchers should also seek peer advice before conducting research, consult likely participants, consider alternative methodologies, establish a cost-benefits analysis of consequences and assume responsibility for the research. 
Ethical Issue

An issue because…

Can be overcome by…

· Informed Consent

Ps should be given sufficient information so that they can make a considered choice as to whether they participate prior to taking part. Parental consent should be given for those under 16.
For some research if informed consent is gained, demand characteristics might invalidate the results. . Also with some research methods it is difficult to initially obtain informed consent e.g. Naturalistic observations
Presumptive consent    Ask a similar profile of person for ‘consent’ and presume that your P’s would also agree.

Prior General Consent P’s are told that they may be misinformed or deceived about the true aims of the research.
Retrospective consent
Involves asking participants for consent after they have participated in a study. However they may not consent but have already taken part.

·  Avoidance of Deception

The withholding or misleading of participants is unacceptable if they are likely to object once debriefed. Ps should not be intentionally deceived or misled about the aims or procedures of the research as they cannot then give informed consent.
 Sometimes it is necessary to deceive P’s to avoid demand characteristics and make the research purposeful.
.Prior General Consent   P’s are told that they may be misinformed or deceived about the true aims of the research.
Debrief Participants Tell them about the true aims of the study immediately after the research is completed and give them a chance to ask questions and remove their data if they so wish.
Participants should leave the study in the same state (or better!) than when they entered it. 
· . Protection of P’s

Ps should not be exposed to any physical or mental harm greater than that which they encounter in their ordinary day to day life.
Sometimes this can be hard to predict (Milgram, Zimbardo) so researchers may be taken by surprise.
However, short term harm caused to P’s in research may lead to long term benefits to society.
Don’t conduct research where it is possible that participants may experience harm 
Prior general consent Warn participants at the start of the study that during or after the experiment they may experience some harm 

Debrief Participants ensuring that they are back to their same mental state and continue following them up if this is not the case.
· Confidentiality

Participants should be ensured of confidentiality and that their name will not be published unless otherwise agreed. Confidential data means names could be traced later whereas anonymous could not.
Confidentially cannot always be guaranteed to participants. 
Giving participants a number instead of a name.
If the participant is on video, after analysis the video should be destroyed.

· Withdrawal
Ps should be fully aware that they are free to withdraw from the investigation at any point
Participants might be afraid or embarrassed to withdraw from study

Some participants might not understand they can withdraw
Standardised instructions

Make sure participants know they can withdraw from the study 

Don’t use participants that are unable to comprehend this right.   

Further rules: Privacy - In observational research, observations should only be made in public places where people would expect to be observed.
Incentives to take part – participants should not be offered bribes or promised rewards for their participation as this puts pressure on them to take part.

Problems with overcoming issues:
Prior general consent may still lead to demand characteristics as participants may be looking out for the deception. With presumptive consent, it may be difficult for others to envisage how they would actually feel in the situation eg Milgram’s research where nobody, including his colleagues, envisaged how far people would go on a shock generator. Also, the consent of the actual participants is still not being obtained. Debriefing does not provide justification for a lack of ethical consideration and it can be difficult to return a person’s psychological state back to that prior to the research study, after the study has taken place. Withdrawal: Sometimes even if participants know they can withdraw they might feel too uncomfortable to do so because they don’t want to spoil the research.

The British Psychological Society (BPS) has published a Code of Ethics and Conduct.  The code aims to provide practicing psychologists with a framework of principles within which to design and carry out psychological research, so that it is undertaken in a respectful and ethical way. Unfortunately the code is only a guideline and it therefore cannot guarantee that all research is conducted in an ethical way. The code is also revised occasionally as the views of what is considered ethical can be subject to change over time.
Evaluation of Ethical Guidance

By their very nature the guidelines are only ‘guidelines’ and therefore they have been criticised for being difficulty to interpret and apply as they can more vague than ‘rules’.

In different countries there are different organisations overseeing the psychological research being conducted in that country. For example the American Psychological Association (APA) have also published guidelines on the conduct of psychological research which differ in some instances to the BPS guidelines. Therefore the guidelines have been criticised for not being a universal set of guidelines which apply to all countries and cultures.

The guidelines have also been criticised for being too limited in their focus. It has been argued that the guidelines only focus on the more traditional ethical issues, such as protection and confidentiality and are ignoring other ethical issues such as the impact of psychologists in society and the perpetuation of negative stereotyping.

Peer review occurs before new research is published and is part of the verification process where research is deemed to be scientifically acceptable or not. It involves experts in the same field independently reading and critiquing the research therefore acting as a filter system to reduce the chances of flawed or unscientific research being accepted as fact. Their critique includes comments on:

· The appropriateness of the overall research design including the methods used to collect and analyse the data

· The operationalisation and control of key variables 

· The sampling technique used

· Whether there are any ethical issues

· Any potential sources of bias
· The reliability, validity and interpretation of the findings 

· The appropriateness of any conclusions drawn
· an overall evaluation of the scientific credibility of the research
Depending on the above, the reviewer will recommend whether the research should be published or rejected. There are generally four options: 1. Accept the work unconditionally. 2. Accept it as long as the researcher improves it in certain ways. 3. Reject it but suggest revisions and a resubmission. 4. Reject it outright.
The process can be carried out in a number of ways:

Single-blind review where reviewers know the author's identity, but not vice versa. This is thought to allow for an unbiased review free from interference by the researcher.
Double-blind review is carried out where the identities of the author and referees are both hidden to reduce bias eg if the researcher is a well established, famous scientist this could influence the reviewer. The evaluation of research is therefore based on its scientific merit rather than the views and prejudices of any individual reviewer.

Open review where the author's and reviewers' identities are known to each other. This is thought to encourage open, honest reviews and reduce the risk of plagiarism and personal comments.
Issues with Peer Review:
1. Bias: The reviewer’s theoretical view may differ from the research they are assessing making it difficult for them to remain objective. Bias can also be due to the institution where the research was carried out with reviewers favouring publications from prestigious institutions. Gender bias is another factor with favouritism shown to males as there are more male than female reviewers.

2. Anonymity in single and double-blind methods may actually have the opposite effect, giving the opportunity for reviewers to be overly critical as the research field can be highly competitive.
3. Peer review can be biased towards preserving the status quo and favouring ‘safe’ research that goes with existing theory rather than unconventional work.
4. It is not always possible to find an appropriate expert to review a research proposal or report if it is a highly specialist area.
5. Peer review tends to favour positive results where the experimental hypothesis has been supported rather than non-significant findings that accept the null hypothesis. This can distort the understanding of a topic if a disproportional amount of significant findings are published.

It is important that research carried out within the field of Psychology has practical application for society. This application to everyday life has a positive, beneficial effect by enhancing the wellbeing of individuals. The subsequent economic effect is that productivity is not lost through absenteeism at work and the most economical techniques can be established.
Approximately one in three individuals will receive treatment for mental health problems during their lifespan and 10% of people will spend time in a mental institution. Effective therapies, developed through research, will therefore make huge savings in financial costs. 
One example: Koran et al (2000) found that when the atypical drug Olanzapine was combined with the SSRI Fluoxetine, it had a positive effect upon treatment of resistant forms of OCD. This has a beneficial effect on the economy as sufferers of OCD can then return to work, pay taxes and not incur long-term financial costs upon the health service. 
Second example: Brosnan & Thorpe (2006) studied the treatment of technophobia by systematic desensitisation to see if this could be used in the same way as treatments for other phobias. Determining successful, alternative treatments to drugs can also have a positive effect on the economy by helping a broader range of patients who may not respond to chemical treatment.
Cognitive therapies for depression and other biological treatments for OCD as a result of research are further examples of the beneficial input of Psychology towards the economy.

As well as contributing to the economy by enabling the workforce to function more productively, costs to the NHS are also reduced. A further consequence is to reduce policing costs, lower the use of the judiciary and prison services as psychologically healthy people are less likely to need the input of these institutions.

Evaluation
· There is a great deal of evidence above to demonstrate how psychological research has positively impacted upon the economy.
· Despite a focus upon societies’ economy, Psychologists need to remain aware that ethical considerations for individuals are of primary importance and Psychology should not be used in a manipulative way to exploit people for profit. Attempts to do so can have negative consequences as if a source of informational influence is not genuine individuals will not act upon the influence. If psychologists were perceived to advise a practical application because they had been manipulated to do so eg overstating how harmful a certain drug was, people will lose trust in the application and possibly any further advice.

· Psychologists must also take responsibility for their actions eg if conducting research into psychoactive drugs that are then used in a harmful way by profiteering drug companies, psychologists cannot distance themselves from the initial research and how it has been used. Milgram’s research demonstrates how people can slip into an agentic state within his variation where participants only read out the questions and another individual administered shocks, obedience rose to 92.5%. Psychologists need to avoid entering this agentic state.



Examples of questions relating to this booklet
1. Outline what is meant by the term demand characteristics.   (2 marks)
2. Explain the difference between an extraneous variable and a confounding variable.   (3 marks)

3. Suggest one example of how randomisation may be used within psychological research.    (2 marks)

4. Outline what is meant by investigator effects and explain why it is important to control these within an investigation.   (4 marks)

5. Outline one strength and one limitation of random sampling.    (4 marks)

6. Explain what is meant by stratified sampling.   (3 marks)

7. Explain the difference between a population and a sample.   (3 marks)

8. Explain how you would select a stratified sample of all the male and female workers within a sausage factory.    (3 marks)

9. A researcher carried out an experiment to investigate how many numbers could be held in short term memory. The participants were 15 children and 15 adults. Participants were asked to repeat lists of random numbers, in the correct order as soon as they were read out by the researcher.  For example when the researcher said “3, 4, 2, 8” the participant immediately repeated “3, 4, 2, 8). One number was added to the list each time until participants were unable to recall the list correctly. Each participant’s maximum digit span was recorded.

a) Write an appropriate non-directional hypothesis for this experiment. (2 Marks)

b) Identify one sampling method and give one evaluation of this sampling technique (1 mark + 3 marks) 

c) Identify two ethical issues that psychologist need to consider when conducting research

d) Explain how the psychologist could deal with one of these issues. (1 Mark + 1 Mark +3 Marks)
10. A psychologist carried out an experiment using an independent groups design.

            The psychologist wished to investigate the effectiveness of a strategy for memory

            improvement. In one condition, participants were taught a memory improvement

            strategy. In the other condition, participants were not taught this memory improvement

            strategy. All participants were asked to memorise 10 pictures of familiar objects. For

            example, the first was a doll, the second was an apple. All participants were then given

            50 pictures each, and asked to select the original 10.

            The psychologist conducted a pilot study before carrying out the experiment. 

            Write a directional hypothesis for this experiment. (2 Marks)

11. Why do researchers carry out a pilot study? (3 Marks)
12. Psychologists carried out a laboratory experiment to investigate the effectiveness of

            cognitive interviews. All participants watched the same film of a robbery. They were

            randomly allocated to Group One or Group Two. Participants were then asked to

            recall the robbery. The investigators used a cognitive interview to access recall of

            participants in Group One and a standard interview to access recall of participants in

            Group Two.
            What is meant by the term investigator effects? Explain possible investigator effects in

this study. (4 Marks)
13. What is meant by peer review?   (2 marks)

14. Outline one limitation of peer review.   (3 marks)
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Aim, Variables, Conditions, Hypotheses





My aim is to investigate whether eating cheese prior to bed affects the number of nightmares experienced








The variable being changed (IV) is eating or not eating cheese before bed, and the variable being measured (DV) is the number of nightmares in each night. 





My hypothesis: When I eat cheese before bed I will have more nightmares compared to when I do not eat cheese before bed.
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SAMPLING TECHNIQUES





ETHICAL ISSUES and how these can be overcome





British Psychological Society Code of Ethics
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