CHAPTER 2 NOTES: RESEARCH METHODOLOGY
A good theory produces wide variety of testable hypothesis.

Early 20th century, psycho Jean Piaget

· theory: cognitive development occurs in a fixed series of “stages” from birth to adolescence

· one test: children of different ages compare volume of equal amounts of liquid in different-sized glasses

· found: responses consistent within an age group! Only children at certain age/stage able to see all equal

· studies in psycho science have SUBSEQUENTLY show some aspects of this theory were WRONG. 

Research:


-begins with question, designs and conducts study to answer the question


- whether study is useful answer depends on how well it is DESIGNED. 

Skepticism: being wary of SUBJECTIVE beliefs, such as INTUITION, that can be biased. 

Intuition helps guide scientific QUESTIONS, not answers!

· to answer, follow OBJECTIVE systematic procedures 

Scientific Inquiry
Science ASSUMES that world works in orderly fashion based on physical laws: gravity, Bernoulli principle explains how aircraft can fly.

· all fields share general approach, scientific method

· an objective examination of the natural world
· has FOUR goals
· what happens
· when it happens
· what causes it to happen
· why it happens
Essence of scientific inquiry: fully understanding a phenomenon by examining it at many different levels of analysis 

Scientific Questions can be objectively answered
Scientific inquiry: the study of empirical questions—questions that can be answered by observing and measuring the world around us

Can psychics communicate with the dead? 

· assess what dead people were saying, assuming dead people can speak, which is impossible to investigate by scientific method. 

Does alcohol impair ability to drive?

· CAN be answered by measurement

· Answer is YES: review of 112 studies found that the skills necessary to drive a car can become impaired after people consume even small amounts of alcohol (Moskowitz and Fiorentino 2000) 

KEY POINT: scientific questions can be tested and either confirmed or shown to be false. 

The answer to an empirical question does NOT depend on what respondent or scientist thinks about the question. 

· whether researcher believes that consuming alcohol is a good or bad thing is IRRELEVANT! 

Since empirical question can be answered objectively, all people should get same answer. 

· studies that are properly designed get same findings if repeated by anyone

· replication: repetition of an experiment to confirm results

· when other researchers repeat and confirm results of earlier studies
Poorly designed experiment or those that get positive results due to chance will not be replicated and viewed with skepticism. 

Empirical Process
Empirical process

· reflects dynamic interaction between THREE elements

1. Theory
· Idea or model of how something works. Interconnected ideas and concepts that explain what is observed and makes predictions abut future events.

2. Hypothesis
· Specific prediction of what should be observed if the theory is correct.

· Serves as a direct test of the theory!

3. Research
· Which involves systemic and careful collection of data, or objective information, to examine or test whether the given hypothesis and corresponding theory is tenable.

Once findings are in, go back to theory to evaluate implications of data. Either 1. they support the theory OR 2. require theory to be modified to take them into account. 
· good research reflects a DYNAMIC, CYCLIC interaction among three elements. 

How to decide whether theory good?

-good theory produces wide variety of TESTABLE hypotheses

Interpretation of Dreams Sigmund Freud’s theory: all dreams represent the fulfillment of a wish

· not good theory

· because few if any TESTABLE hypothesis of function of dreams

· no way to evaluate if reasonable or accurate 

IMPORTANT to note: research does NOT ALWAYS neat and orderly fashion

· many significant findings are result of serendipity: the unexpected stumbling upon something important

· chance findings typically occur when some event happens was NOT part of original plan of study
· EXAMPLE (important story):
· Late 1950s Harvard physiologists Torsten Wiesel and David Hubel

· Original plan: recording activity of cats’ nerve cells in brain areas associated with vision, hoping to find that these cells respond when cats observe slides of dots

· After no significant activity in these cells, projector suddenly jammed between slides, cells unexpectedly fire at astonishing rate
· Jammed slide produced visual “edge” on screen

· Discover that instead of responding to simple dots, cells n the brain area they studied respond to lines and edges

· Got Nobel prize for this serendipitous finding

After hypothesis: three main types of studies in psycho research:
Choose design: 1) experimental 2) correlational 3) descriptive
· differ in extent of control over variables, therefore over in extent to which the research can make conclusions about causation

Variables: can be measured and that can vary

· can refer to something you either measure or manipulate

must define variables in precise ways that reflect methods used by operational definitions: quantification of a variable that allows it to be measured

· how will you quantify “coordination” to judge whether it is affected by alcohol

· maybe measure how easily people can touch their fingers to their nose with eyes closed

· operational definition for coordination: number of inches by people miss

· operation definition allows for replication 

experimenter has MAXIMAL control over situation

experiment: study wherein variables are both measured and manipulated

The conditions of an experiment: the experimental group a participant assigned 

· what is manipulated is independent variable
· what is measured is dependent variable
· so CONDITIONS refer to the different levels of the independent variable (impaired or sober) participant is assigned 

-independent variables: 1) participant consumed drink containing alcohol or not 2) whether participants were led to believe that the drink did/didn’t contain alcohol

-depend variable: how performed on a driving simulator

Conclusion of study: participants who had consumed alcohol made more risky driving decisions whether or not they believed they had consumed alcohol

BENEFIT of experiment: can study causal relationship between TWO variables

· if independent variable proves to influence dependent variable, assume to be cause of change in dependent variable

· crucial issue: whether it is desirable to show a causal relationship between two variables 
CONTROL: is foundation of experimental approach because can rule out alternative explanations of data
· minimize possibility of anything other than independent variable having affect 

· confound: anything affecting a dependent variable that may unintentionally vary between the different experimental conditions of a study
· the more confounds/alternative explanations eliminated, more certain that cause of change in dependent variable was independent variable
-confound examples: 

- automatic car used for sober vs manual used for intoxicated. Manual requires greater dexterity, so any apparent effect of intoxication on driving could be cause by the change in kind of car

- changes in sensitivity of measuring instruments, changes in time of year experiment is conducted

Controlling confounds IS straightforward: change nothing but the IV

One major confound: differences that exist between groups that are exposed to different conditions 

e.g. want to see electric shock effect on memory. Want to be ethical. Low-fear participants to high-shock condition and high-fear participants to no shock condition. 


- may not be due to shock but differences to how participants were assigned to condition, called SELECTION BIAS

- also occurs when participants differ between conditions in unexpected ways

e.g. two experimental conditions: small amount of alcohol vs large amount of alcohol. What if people assigned to large-amount are already heavy drinkers and less affected by alcohol? 

How do you know if people are equivalent? Really never. You could give them measures but never be sure you assessed all possible factors that may differ between groups. 

Despite this, the results from relatively uncontrolled studies can influence public policy!

-e.g. In Canada, changes were made in the driver’s license suspension law based on alcohol blood concentrations and their presumed relationship to driver fatalities WITHOUT controlled experimental studies. 

ONLY WAY to ensure equivalency in groups: random assignment: each participant has an equal chance of being assigned to any level of the independent variable. 

· differences average out so that groups are equivalent on average! 

· Helps balance out BOTH known and unknown factors 

Many times not possible to manipulate variables, have to deal with how they naturally occur.

Correlational study: shows how variables are naturally related in the real world without attempt to alter them. CANNOT show causation!!!

e.g. the more alcohol was available in different communities, more likely it was that there were late night, single-vehicle accidents, a measure believed to indicate drinking and driving

-for ALL correlational studies have third-variable problem: always possible some extraneous factor is responsible for apparent relation between your variables. 
Problem #1: This is third-variable problem: occurs when you cannot directly manipulate the IV, therefore can’t be confident it was the actual cause of differences in DV. 

e.g. people who were really stressed more likely both to drink regularly and to be distracted while driving 


- thus, cause of drinking and bad driving is third variable, stress.

Sometimes obvious, sometimes not even identifiable

-e.g. smoking causes cancer. For ethics, can’t manipulate amounts of smoking in people to see who gets more cancer. Recent evidence: a particular gene predisposes some smokers to developing lung cancer. 


- although seems unlikely, it is possible and simple possibility of third variable explanation RULES OUT a concluding causal relationship. 


-studies do show that tobacco causes cancer in animals though 

Problem #2: knowing the direction of the cause-effect relation between variables. 

- e.g. does reduced stress lead to longer sleep or does sleep reduce people’s stress? 

- seem equally possible: directionality problem
Correlational studies widely used in psycho because show how variables are naturally related. 

· if manipulating variables is unfeasible, unethical, or both, do this

can make predictions!

-e.g. complexions and risk of skin cancer from sun exposure, depression and suicide 

MOST research is psychopathology uses correlational studies. Use statistics to try to rule out potential third variable and be more confident. 

Descriptive studies: sometimes called observational studies because of how data is collected, involve observing and noting behaviour in order to provide a systematic and objective analysis. 
-e.g. evaluating mating behaviours in animals within a group, measure time people talk in average conversation
- some require duration as long as years, example tracking job histories of college graduates 
TWO TYPES:

1) Naturalistic observation: observer is apart from and makes no attempt to alter the situation

2) Participant observation: researcher is actively involved in situation. 

a. e.g. social psychos joined a doomsday cult to see how cult members would respond when the world did not end 

b. problems with this: participant observers lose objectivity and participants change their behaviour if they know they are being observed
Valuable in early stages of research 

· e.g.studing the behaviour of finches in Galapagos Islands, Darwin noted different beak types, foraging depended on beak type 

Data-Collection Methods
After picking design, choose method to collect data. 

Fundamental principal of psycho research: the question itself dictates the appropriate method to use for collecting data. 

First, understand what level of analysis question addresses: social, individual, or biological? 

1)Social level: collect data by observing people and their interactions

2)Individual level: question participants or use indirect assessments (e.g. how quickly respond to particular question or accurately discriminate between different sizes of objects)

3)Biological level: measure bodily and brain processes in animals or humans 

Major Methods
Observation techniques: systematic assessment and coding of overt behaviour

· e.g. watching people’s gestures during social interaction, coding the eating or sexual behaviour of animals that are injected with drugs that affect brain function 

need to make 3 decisions: 

· lab or natural environment?

· Extent to which lab will lead to artifical behaviour

· how should data actually be collected?

· Written description of what’s seen, or tally of prespecified categories of behaviour

· Preestablished categories preferred for more objectivity

· But badly chosen categories, miss important behaviour

· should observer  be visible?

· Observation might alter behaviour being observed

· This is known as reactivity
· E.g. people compelled to try to make a positive impression

· Hawthorne effect: changes in behaviour that occur when people know that others are observing them. 
With observation technique, have observer bias: systematic errors in observation that occur due to an observer’s expectations. 

-e.g. if coding facial expressions of men and women, may be more likely to rate females sad because they believe men don’t show sadness 

-especially problematic if cultural norms favour inhibity or expressing certain behaviours 

Observer bias can lead to actual changes in behaviour of people or animals being observed: known as experimenter expectancy effect
· college students trained rats to run maze, half told their rats were genetically good, other half not told. Those who were told had rats who learned the task more quickly, students expectations altered how treated their rats, in turn influenced speed at which rats learned. 

· To prevent this: best if person running the study is blind to (unaware of) the hypothesis of study. 

· Also to have multiple observers so no idiosyncratic coding

· Problem: minimize variability in how each observer catalogs behaviour 

Asking takes more active approach than observation!

-asking people about themselves, aimed to divulge info about themselves

Methods: surveys, interviews, questionnaires, and self-reports. 

e.g. to study if people who start drinking earlier more like to be in car accidents, ask age they stated drinking, whether they drove after drinking to much, and whether they ever had an accident because of their drinking. 


- found strong evidence that early drinking was related to both driving and crashing while drinking


- 18% started after 21, 50% started before 16 

How to frame question? 

-open-ended question: answer in as much detail 

-closed-ended question: fixed number of options, like multiple-choice

Strengths and weaknesses of asking-based methods depend on whether: self-report method (questionnaire, survey) or interviewed. 
Self-report methods

· gather data from large number of people in a short period of time

· easy to administer, relatively cheap and cost-efficient

Interviews
· used for groups that cannot be studied via surveys

· gives opportunity to explore new lines of questioning, if answers given to initial questions inspire inquiry not originally planned
How to select people? Want to generalize. 
Group of interest is population, subset of people who are studied is sample. 

Often use random sampling, each member of the population has equal chance of being chosen. 

SELF-REPORT BIAS

In particular, people may be hesitant to reveal personal information that puts them in negative light.

Socially desirable responding: when people respond in a way that is most socially acceptable or makes them look good.

-within North American culture, people have the tendency to describe themselves is especially positive ways, and in may cases occurs because people believe things about themselves that might not be true. 


-e.g. most people believe they are better than average drivers

- this tendency more common in West than in Eastern cultures like Korea and Japan

Cross-cultural questionnaires
· how question is worded is important

· some words like schadenfreude (taking pleasure in others misfortune) don’t translate 

Central challenge: to refine their measurements to rule out alternative explanations

Case Studies
Case study: the intensive examination of one person, typically one who is unusual. 

In psychology, most common is with person with brain injury or psychological disorder

Brain injury:

· provide evidence to which parts of brain are involved in psycho processes. 

-man stabbed through middle of brain couldn’t store new memories

-damage to front portions difficulties with inhibiting impulsive behaviours

-University of Manitoba research at 4 centres on multiple personality disorder.


- patients had similar characteristics, 91.5% had history of childhood physical and/or sexual abuse

- famous clinical psychology study of “Sybil” had multiple personality disorder, viewed as Sybil’s way of coping with severe childhood abuse

Major problem with clinical case studies like Sybil’s: difficult to know whether the researcher’s hypothesis about the cause of the psychological disorder is correct. 


-has no control over person’s life, make assumptions about effects of various life events

Thus, interpretation of case studies is often very subjective. Charles Whitman, murder, brain tumor, pg 53. 
William Wundt 


-methods for studying mind by examining how people respond to psycho tasks

Response performance: to quantify how a perceptual or cognitive process responds to specific stimulus, infer how a stimulus is processed, measures stimulus processing
· quantified in THREE ways

1) reaction time: speed of response

· based on idea that processing in the brain takes time

· more processing stimulus needs, longer reaction time

· Stroop effect: takes longer to name the colour of words printed in conflicting colours, interference from automatic reading of words 

2) response accuracy: how well a stimulus was perceived

· does paying attention to a stimulus improve its perception?

3) stimulus judgments: regarding the different stimuli with shich they are presented 

· benefit: simple way to study cognition and perception

Body and brain activity can be directly measured

- e.g. certain emotional states influence the body in predictable ways 

· blood pressure, blood temp, rate of perspiration, pupil size etc

· these measures are psychophysiological assessment: examine how changes in bodily functions are associated with behaviour or mental state. 

· e.g. POLYGRAPHS. Lie detectors, assess bodily states. Assume that people that lie more arousal, more stress. 

Correspondence is NOT perfect. e.g. stressful event can lead to increased heart rate or reduced heart rate

Allow to study bodily responses that circumvent self-report problems 

Electrophysiology

-measures electrical activity in the brain to see how it is related to cognitive and perceptual tasks. 


-put electrodes on scalp


- electroencephalogram, EEG, device measures brain activity 


- different behavioural states produce predictable EEG patterns

EEG limitations: recordings reflect ALL brain activity, hard to isolate specific responses to particular stimuli

· better method for specific stimuli/response: conduct many trials, average 

· thus able to observe patterns for specific events: event-related potential/ERP
advantage of EEG and ERP is not that they show where in brain electrical event comes from, but when, which regions are activated when. 
Electrophysiology can be used with other methods to assess complex behaviours, like drinking and driving. 

· alcoholics brain response is muted overall

· linked these brain responses to genes that predispose people to alcoholism

· now know that not a specific gene, but many aspects of alcoholism have strong genetic component 

· e.g. children of alcoholics need to consume more alcohol to feel its effects

------

Brain Imaging
Electrical activity of brain associated with changes in blood flow with oxygen and nutrients to brain. 

· brain imaging methods measure this

Imaging is tool for where different systems reside in brain and manner in which different brain areas interact in order to process info. 

-e.g. certain region active when looking at pictures of faces, other region active when try to understand what other people are thinking

-alcohol leads to 1/3 reduction in activity in areas of brain concerned with vision, impair drivers by directing affecting sight 

TWO major imaging technologies

1) Position emission tomography/ PET
a. Assess metabolic activity of brain through use of radioactive substance injected into bloodstream

b. 3D map of density of radioactivity/blood produced

i. Amount of radioactivity emitted by brain region corresponds to amount of electrical activity in the local neurons. 

ii. Since brain is extremely metabolically active all the time, 2 closely related tasks performed, subtract one image from other, make “difference image” 

1. regions of brain correlated with specific mental tasks this way
2) Magnetic resonance imaging/MRI: newest, most powerful technique

a. Relies on fact that protons in hydrogen, a major component of water and fat, behaving like tiny magnets 

b. Participant put in magnetic field, protons line up. Radio waves sent, cause protons to briefly align differently. As go back to magnetic field direction, energy is released in a form that’s measured by detectors surrounding head. Protons in water and fat release different energy, can distinguish them, results in high quality image of brain. 
c. Important for finding location of brain damage

d. when used to create an image of working brain, functional magnetic resonance imaging/fMRI
i. like PET, uses blood flow to map activity 

ii. tasks used should differ in only one way, as in all imaging methods

iii. with fMRI, links made between activity in brain and aspects of personality, social behavior, cognition, etc. 

1. e.g. how people interpret facial expressions

Brain imaging widely used to treat psychological disorders, esp from brain injury or disease

· in particular, assess relationship between epilepsy and brain structure disintegration 

CON: very expensive 

Research with Animals provides important data

Watching rats run through mazes for rewards led to development of many principles of learning. 
Observation of salivating dog made John B. Watson launch behaviourist movement. 

-forces that control behaviours of rats and humans similar

Animals used for

1) Learning studies

2) Examining the physiological basis of behaviour

a. Manipulate levels of certain chemical, observe effects on behaviour

b. Remove specific brain regions and see if behaviour impaired

c. Important: use electrophysiological methods to measure the activity of single neurons in brains of animals. Can’t be done from recording from scalp. 

3) bio level: manipulate genes directly to see effects on behavior

a. e.g. transgenetic mice produced by inserting or manipulating the genes in a developing embryo by inserting strands of foreign DNA

i. integrated into every cell

b. also natural genes can be manipulated

c. can delete genes to eliminate their effects: knock-outs
d. can replace genes in other locations to enhance their effects: knock-ins
Ethical Issues

Some ethical concerns specific to kind of method, others apply across all methods. 
Institutional Review Boards (IRBs): groups of people responsible for reviewing proposed research to ensure that it meets the accepted standards of science ad provides for the physical and emotional well-being of research participants. 

Canadian Psychology Association is IRB. 

One important concern: privacy. 

· without knowledge ok?

· If public place, yes. If private place, no.

Participant confidentiality: so that personal information is not publicly linked to the behavioural findings of the study

-quality and accuracy of data directly lined to how confident the subjects are that their responses are kept confidential 

Informed consent: people are given full information about a study, which allows them to make a knowledgeable decision about whether to participate. Usually obtained in writing. 

Sometimes must use deception. If it is used, must have debriefing after study to fully inform participants. 

Another issue: relative risk to mental or physical health. 


e.g. fMRI powerful magnetic field. Scanned for no metals in/on body, even tattoos. 

- risk-benefit ratio: asks whether the research is important enough to warrant placing participants at risk 

On animals: Canada Council on Animal Care 

How is data analyzed and evaluated? 

Validity: extent to which data collected addresses your hypothesis in the way intended 

Reliability: extent to which a measure is stable and consistent over measure of time in similar conditions 

Accuracy: extent to which a measure is free from error. 

Can be both valid and reliable but not accurate. 

TWO types of error:

 random and systematic


- 1)random error: although error in each measurement, actual value of error is different each time (human error)


-2) systematic error: amount of error introduced into each measure is a constant. 

Usually, systematic error is WORSE than random error because random error averages out over time

