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What is a Science?
· Two core beliefs of science
· Universe operates according to certain natural laws (always a reason something happens)
· Such laws are discoverable and testable (able to figure out why it happens)
· Scientific Method
· Sir Francis Bacon
· Emphasized importance of minimizing bias
· Bias – personal beliefs or conventional wisdom that a particular thinker mistakenly accepts as a broad, basic truth
· To avoid bias we should use controlled and direct observations to generate broad conclusions
· General scientific process: make empirical observations which can be objectively tested. From this, develop theories.
Is Psychology a Science?
· Psychology – using scientific method to study human behaviour and mental processes
· Pseudopsychology – No use of scientific method when commenting on human behavior and mental processes
· Ex. Business, religion, astrology, etc
· Horoscopes – pseudoscience
· Neuroscience – science
· “The Secret” – pseudoscience
· Astrology – pseudoscience
· Physics – science
· Psychics – science
· Palm reading – pseudoscience
· Many people argue that there is no such thing as “objective” in psychology
· Tend to assess ideas we create ourselves
Steps in Scientific Method
1. Identify questions
a. What do you want to know?
b. Did someone figure it out?

2. Develop a hypothesis 
a. One thing results in another thing
i. The “things” are variables (things tested or studied)
ii. Dependent variable – depend on independent variable (changes)
· Ex. Stress
iii. Independent variable – you want to manipulate
· Ex. Aromatherapy
b. The Reality
· We measure things we can’t see but understand to be true
· Ex. intelligence, depression, memory
· Hallmark of research is that different forms of measuring one psychological variable often do not reflect each other
· Problem: Any psychological variable can be measured in different ways
· Half the time when we read psychological research we don’t know exactly what its talking about
· Solution: 
c. Operational and Conceptual Definition
· Operational Definition: How we decide to measure our variables
· When we do research we have to decide how we are going to measure the IV and DV
· Importance if operational is how we measured it
· Have to precisely define IV and DV 
· Referring more specifically to its measurement methodology
· Conceptual Definition: what is the concept we’re studying
· Stress
· Operational Definition: how we are studying it
· Cortisol 
· Heat rate 
· Self-report measurements 
· Muscle tension 
· Imprecise operational definition can severely damage the study
· Ex. Measurement of happiness
· Conceptual – how happy people are
· Operational – how frequently they smile
· Problem: sometimes smiling means they’re not happy. Cannot make claims of happiness.
· Aromatherapy and Stress Example
· Independent variable: Aromatherapy Exposure
· Conceptual Definition
· Exposure to “stress reducing” aromatherapy
· Operational Definition
· Exposure to burning four drops of high-grade lavender essential oil for 20 minutes
· Dependent variable: stress
· Conceptual Definition
· Stress
· Operation Definition
· Participant responses on a questionnaire that measures stress
· Cortisol

3. Choose method of research
a. Choose participants
i. Who do we want to study?
· “Healthy” individuals
· Individuals with anxiety disorders
· Individuals who are allergic to lavender
· People who are weirdly calm
ii. We can’t study everyone, get a sample
iii. Study a sample, but we want to make more claims (generalize findings)
iv. Need a sample that closely resembles the population
v. Random selection: Randomly choose from a sample of a population so that everyone has an equal chance of being involved
vi. Sampling Bias: choosing a sample that does not represent your population
· Ex. IQ tests were initially developed on samples using predominately white populations
b. Research Method
i. Descriptive
· Used to observe and describe behaviours
· Used to determine the existence of a relationship between the variables
· Simply, “is there a relationship between them at all?”
· Ex. Relationship between drinking and how well you do in school
· Ex. People who use aromatherapy more tend to be less stressed 
· Ex. Luminosity make people smarter
· Types of Descriptive Research
a. Case studies
i. Intensive study of 1 or 2 people
ii. Look through history and biography and psychological variables of that person
1. Ex. Studying school shooters
iii. Advantages
1. Only method you can use if the type of behavior you are looking at is rare
2. Very detailed
3. Ex. Hypnosis in complex trauma and breast cancer pain
iv. Disadvantage
1. Cannot generalize (very narrow) to all people
2. Cannot determine cause and effect
3. Researcher Bias: when researchers see only what they expect to see
b. Naturalistic observation
i. Systematic people watching (go out and watch people and count number of times they do something)
ii. Watch as unobtrusively as possible while people behave as they normally do
iii. Common in child research
iv. Advantages
1. Can study things that are too unethical to do in an experiment or that people might lie about
2. More honest
v. Disadvantages
1. Time consuming
2. Cannot determine cause and effect
3. Researcher bias
vi. Hawthorn Effect
1. Study at Hawthorne Plant 
2. People who are being observed at their workplace will improve or change some of their behaviour simply because they know they are being watched
vii. How to address problems?
1. Multiple observers
2. Research bias: observers who do not know the research question and thus cannot be biased
3. Spending a long time in their setting
c. Surveys
i. Ask people directly about their behaviours
ii. Can conduct online, paper and pencil over the phone
iii. Advantage
1. Data collection is quick
2. Cheap
3. Can collect information otherwise inaccessible
a. Ex. Condom use, attraction, depression
iv. Disadvantages
1. Sometimes people do not tell the truth
2. Cannot determine cause and effect
3. Ex. Women report higher level depressive symptoms than men. Does it mean that womanhood causes depression?
a. No, maybe it does, maybe sexism does, maybe men are just as depressed but don’t feel comfortable expressing it
ii. Experimental
· Demonstrate cause and effect relationship between the variables
· We need an experiment
· Manipulate one variable to observe changes in another
· Ex. Aromatherapy causes reductions in stress
· Ex. Luminosity causes increases in intelligence
· Experimental Group
a. The group that is exposed to the IV (manipulation or treatment)
· Control group
a. The group that isn’t exposed to the IV; this group is used to compare how the IV changes the DV
· Problem: What if our experimental group and control group are different kinds of people?
a. Ex. What if we let people choose whether they want to be the experimental aromatherapy group or the control?
· Our results will be meaningless because they are confounded (when      something other than the IV explains the effect in the DV)
· Solution: random assignment (choosing who goes in what group)
· Can also measure DV at baseline, before administering IV to see if groups are equivalent
· A good control group normally doesn’t mean the control group does nothing
· It means they do almost everything the experimental group does except the IV
· Another problem: what if participant know what condition they’re in?
· Participant bias: knowing something can happen will make it happen
· What if researcher knows what group people are in?
· Researcher bias
· Double Blind Procedure: neither the participant nor the researcher knows who is in which group
4. Analyze data
a. After collecting data you need to analyze data using statistics
b. Descriptive research – correlations indicate if there is a relationship between the variables
c. Experiment research – statistics indicate if the hypothesis has been supported or if there is a meaningful difference between the groups
d. Correlation 
i. Positive – one variable increase, other increases
· Going to class and your grades (class goes up, grades goes up)
ii. Negative – one variable increase, other decreases
· Cutting class and your grades (class goes up, grades goes down)
iii. Correlation coefficient – number expressing the strength and nature of the relationship
· Ranges from -1 to +1
· Scores with a ‘-‘ are negative correlation, ‘+’ is positive, 0 is no correlation
iv. Points are more scattered (correlation is smaller), more linear (higher correlation)
v. Advantages
· Describe how variables are related
vi. Disadvantage
· Cannot determine cause and effect
vii. Descriptive Statistics – Describe the data
· Mean – average of all of the scores
· Standard Deviation – how much the participants’ scores vary from one another
a. Ex. The weights of people in a shopping mall = large deviation
b. Ex. The weights of competitive female gymnasts = small deviation
viii. Inferential Statistics – help to draw conclusions about the data, tell us if groups meaningly differ from each other
ix. Significance Tests – measure whether differences between groups is statistically significant
· P-value – tells us probability that results were not due to chance. If you have a high standard deviation it could mean a lot of variability and that could be by chance
· P-value lower than 0.05 mean there is only 5% likelihood that results occurred by chance aka extremely low probability that the results in this study is simply chance (accident) probably because of your IV
· Bigger p-value means higher probability that the result was just because of chance or randomness and not the IV (not good).
5. Try and publish it
6. Build a theory
a. Replicate (repeatedly test a hypothesis)
b. Test it a different way
i. Make sure it isn’t just about how you measured it

Ethical Research Guidelines Do Psychologists Follow
· Canadian Psychologists Association – Psychologists have a higher duty of care than other members of society
· Research Ethics Board (REB) – Ethics Police
· Monitor activities
· Tells them what to do
· Tell them if they can do an experiment or not
· Consent from participant
· Protect participant from harm and discomfort
· Confidentiality responsibility
· Participation must be voluntary
· Provide complete debriefing to participant (reveal any information that was withheld during study)
· The Canadian Council on Animal Care
· Oversee research involving animals 
· Only used if promises significant benefit to humans or animals
· If no other alternative 
· Humane methods only
· Smallest number of animals can only be used
· All pain and distress must be limited
