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#Media violence leads to real world violence??

Games cause violent behavior:
· Games normalize violence and the children feel that it is appropriate to express violence in their behavior
· Playing violent games sparks interest or fascination with arms/ weapons

Games don’t cause violent behavior:
· Violent game sales increasing, violent crimes decreasing
· Not violent games per se but exposure to violence in general
· Correlational with alternative explanations
· Sports games don’t lead people to play sports


#How do we know what we know?
Ways of Knowing
· Scientific Method
· Unscientific (non-data driven) methods: intuition, authority
· Logic (not exactly a scientific method, but is a tool that the scientific method relies upon)

NON-DATA DRIVEN/ UNSCIENTIFIC METHOD
1) Intuition: unquestioning acceptance of own judgment. It’s like gut feeling. 

Advantages: 
· They are very quick and very easy to access. Immediate reaction, whether positive or negative. 
· These kinds of intuitions are quick to access as they are related to the values that are important to us. (Example: Should marijuana be legalized?)

Disadvantages: 
· They are difficult to critique and difficult to analyze. It is difficult to articulate why you have those intuitions or where they even came from in the first place. 
· They also often end up being nothing more than a manifestation of prejudices.

2) Authority: When you derive knowledge based on information from a “credible other”. 

Advantages: 
· It minimizes our need to acquire knowledge on our own.
· Many people of authority have legitimate credentials to be considered “authority”.

Disadvantages:
· Authorities may be wrong, or use intuition, experience, or folk wisdom
· “Authority” may be due to perceived cues of credibility (ex: attractiveness, popularity)

3) Common Sense/Folk Wisdom: Appealing to what one expects everyone else to know.
Examples: Idioms, Socks and Sandals

Advantages:
· There is an explanation for every situation (you can use a phrase to explain a situation)
· A short, mutually understood way of communicating more complicated ideas. You have the same cultural understanding to use a simple phrase to explain a complicated situation.

Disadvantages:
· They are often highly contradictory, rendering them meaningless. 
· Cannot be refuted or falsified
· They tell us nothing about human psychology, or rules or laws associated to our social world

4) Experience: Relying on personal experience to make decisions. 
Common example: Smoking causes a variety of different cancer. But you’ll find an individual with stupid experience to make judgments about a particular topic.

Advantages:
· May be representative of collection of all possible experiences
· Vivid examples that are easy to remember. When we hear a story, it sticks in your head, so experiences are easy to remember
· They are helpful if they are similar to general trends

Disadvantages:
· May not be representative of collection of all possible experiences. The person may allow one experience to color their judgment of a general trend. 
· Cannot account for alternative explanations


LOGIC
· Knowledge derived from rules of logical thinking

Advantages:
· Leads to internally consistent reasoning and decisions 
· Easy to analyze and critique
· You can point out things like fallacies or wrong premise

Disadvantages: 
· Logical reasoning may be based on incorrect premises or information, or other logical fallacies
· What may be logically consistent may actually differ from what occurs in the world
· Just because something is logically derived, it doesn’t mean it’s logical. It could be wrong if the first premise used is wrong. This would lead to a false conclusion. 
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#Using the science method to understand the world
Cannons of Science 

1) Determinism: 
· The assumption that the universe is orderly. 
· That there are meaningful and systematic causes that lead to consequences, and that they are not random. (You’re happy because of a meaningful reason, it is not random)
· Foundation of research


2) Empiricism
· We understand the world by making structured, systematic observations 
· Making such observations is the best way to figure out orderly principles
· It gives us more data to work with, arrive at conclusions and get a more holistic picture/idea

3) Parsimony
· When two theories can explain the same set of empirical observations, we go with the simpler theory
· Forces scientists to make as few assumptions as possible (simpler in this term)
· Every link that we’re making, we need to make sure that they have empiricism
· This forces us to choose the simpler theory and make as few assumptions as possible
· Occam’s Razor??
· Psychoanalysis and Psychoanalytic theory (convoluted theories)

4) Testability
· Researchers should be able to put scientific theories to empirical tests
· It is particularly important that theories are falsifiable 
· Falsifiability is an important part of what makes a theory scientific
· Example: Theory of Evolution 

#Goals of Psychological Science
Basic Research:Basic Research

· Describe behavior
· Predict behavior
· Determine causes of behavior (once we find numerous causes, we can start creating models)
· Understand/Explain behavior
Applied Research:
· Apply knowledge to solve problems



#When “Science”ing…
· We examine theories, hypotheses, and predictions. While we use them interchangeably, they have absolutely different meanings

Theories:


· Overarching framework that organizes phenomena and data
· Generates hypotheses that test boundaries of the theory (it creates predictions)




Hypothesis:
· A tentative statement about a relationship that may or may not be true


Prediction:
· Specific statement regarding the expected outcome of a study

General 


Specific
This is called deduction. (Logical reasoning 1)
You are deducing


General


Specific
This is called induction. (Logical reasoning 2)
You are trying to induce a theory, or create a theory.
Observation  Hypothesis  Theory/General




General


Specific

You start with a specific observation, and then you try to explain that one observation (without trying to build a proper theory).
This is called abduction. (Logical reasoning 3)

Example: Can also happen in the criminal justice system, when the jury members try to pick out the most reasonable explanation to explain, say, a murder.

Abduction is a relatively newer logical reasoning term, and replaces the old term, “guessing”. Most important factor is that we’re not trying to create a theory when we use abduction.
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#What data ACTUALLY say

· Data either supports your hypotheses, or data are inconsistent with hypotheses.
· What you should never say is that your data “proves”, “confirms”, or “disproves” the hypotheses
· It is important to take the weight of the evidence.
· No one study is conclusive of the concept

#What makes theories good?
· They are supported by data
· They are falsifiable
· They are parsimonious, simple and elegant. They don’t require you to make wild assumptions.

#Falsifiability
· The ability for one to show a theory to be wrong.
· There can exist data that are inconsistent with a theory.
· This means that we could potentially be wrong about our theories.


#Correlational/Non-experimental design
Theory/Claim
Greater video game violence is related to expressed aggression

If trueevidence:  greater video game violence associated with increase OR decrease in expressed aggression

If falseevidence: greater video game violence is not related to expressed aggression

#Experimental Design (Causation)
Theory/Claim
Greater video game violence causes increased expressed aggression

If trueevidence: greater video game violence causes expressed aggression

If falseevidence: greater video game violence decreases or doesn’t change expressed aggression

· More falsifiable hypotheses also tend to be “very specific”

#Good vs. Bad

Good Hypotheses:
· Make predictions that exposes themselves to falsification
· Make specific predictions = Strong support

Bad Hypotheses:
· Make predictions that are difficult to falsify
· Make general predictions = Weak support

#Principle of Parsimony (Occam’s Razor)
· Parsimony: simpler theories are preferred to more complex theories that can explain the same phenomena (ex: same set of data)
Simpler has two meanings:
· Requires fewer conceptual relationships/assumptions
· Requires fewer adjustments to established relationships in science

Implications for falsifiability

Explanation A: Violence in video games  Aggressive behavior by children

Explanation B: Violence in video games  Children are desensitized to violence  Aggressive behavior by children

#Which explanation is more parsimonious?
· A, because fewer links in casual chain
#Which explanation is more falsifiable?
· A, because we already have data for it
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#Parsimony and Falsifiability

· Fewer conceptual relationships (Assumptions) = less data required to counter a theory
· Fewer adjustments to established relationships in science = less data required to test adjustments
· We are evaluating the whole theory

Theory: Human behavior is a function of exposure to environmental stimuli
Hypothesis: Playing violent games lead people to become more aggressive
Methodology??

Essentialist Approach and Operationist Approach (However, in Psychology, we don’t engage in the essentialist approach.)

 Conceptual variable: The broad generic variable that you’re trying to understand and examine.

#Essentialism:
· There is an unchanging, underlying essence of an entity that can be defined
· Sense of fixedness to this definition and this word
· Focus is on the meaning of words
· Example: If we were to study the conceptual variable “heat”, we would have to figure out that one constant definition of heat. Only then would we be able to move on with our research.

#Operationism
· Operational Definitions
 Observable indicator of each variable, used for the purposes of this particular study
 Enable reliable measurement or manipulation of each variable in your hypothesis
 How would you operationally define “aggression”?
· Might not be the right or perfect definition, but it is a good place to start.


#An example study

Theory: Human behavior is a function of exposure to environmental stimuli
Hypothesis: Playing violent games lead people to become more aggressive
Conceptual Variable 1: Playing violent video games
Conceptual Variable 2: Aggression

(Definitions of target and study hypothesis is relevant to this particular study)
Target hypothesis (The broad, general hypothesis; It is a causal relationship)
Playing violent video games leads people to become more aggressive
Study’s hypothesis (One step towards answering the broader hypothesis; It isn’t talking about causality, but has softer wording)
Playing violent video games is associated with greater aggression


#Operational definitions for this study:
· Playing (exposure to) violent video games
 Frequency of playing favorite games x Rating of a game’s violence

· Aggression
 Self-reported hostility


#Conclusion
· These findings suggest that children may be affected by violent video games
· The results support our hypothesis that playing the violent game would result in more aggression than would playing the nonviolent game.

#What flaws and what strengths do you see?
· Change operational definition of aggression
 Self-report of hostility might not be accurate
 Instead, they used the number of actual physical fights using data they got from teachers

Continuous data: things you can place on a spectrum
Dichotomous data: Yes/No kind of variables (not a good idea, as dichotomous data loses sensitivity)
One reason for dichotomizing continuous data is that researchers might not get their results in continuous data, and therefore they might dichotomize data)

#Non-Experimental Designs: Observational Design and Correlational Design

#Correlational Design- A type of non-experiment – simply measuring existing variables 
· Example: the children are already exposed to violent video games, or have already engaged in fights

Correlation Coefficient
r – Pearson Product moment correlation
· A statistic that indexes the degree of linear (straight line) relationship between two variables
· Ranges from -1 to +1
· Negative 1 would mean a perfect negative correlation and positive 1 would mean a perfect positive correlation
· Zero (0) would mean no correlation at all
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#What can’t we conclude from a correlational design?
 Causation! 
Why? We don’t know that there’s some sort of third variable here that’s at play here

Let’s say you find a correlation between two variables. What are some relationships between these variables?

It could be that       A  B
Or it could be that B  A
Or there could be a third variable C that causes A and B

Bi-directionality problem: The direction of causality could go in any way

· Internal Validity: the ability to infer that one variable causes changes in another variable 
· Correlational studies usually do not allow us to have a high internal validity

Three criteria to establish internal validity:
(1) Co-variation between two variables: The variables cause change and have a relationship
(2) Temporal precedence: What you think is the cause should have happened before what you think is the result
(3) Eliminate plausible alternative explanations: This criterion is one of the reasons why no study is 100% certain. Eliminate confounding variables?

#Can difference in the outcome be attributed only to changes in some other variable?

#Experimental Designs
Between subjects

 Experimental designs allow for causality due to higher internal validity
 Achieving internal validity:


(1) We exercise experimental control.
Independent variable (IV): manipulated by the researcher
This is what you think to be the cause of a certain outcome
They have multiple levels/conditions 
It minimizes confounds
Dependent variable (DV): they change as a function of the independent variable.

· Only the IV changes across conditions
· Minimize “confounds” (A variable that co-varies along with the IV. It could explain all or part of the result)

(2) There is random assignment of people to the condition
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Random assignment: No systematic reason for why participants are in certain conditions
· Allows researchers to balance out random variables across different conditions… on average
· More effective if number of participants increases

Confounding variable: when your variable changes alongside your independent variable and it may or may not account for a change in your dependent variable, solely in your experimental design.

#Can the difference in the DV be attributed only to the manipulation of the IV?

· Achieving internal validity
 Experimental Control 

(1) Co-variation between variables: There has to be some sort of a relationship between the two variables
(2) Temporal precedence: IV precedes DV
(3) No confounds: We want to eliminate or address as many confounds as we can

 Random Assignment of people to condition
(1) Balances influence of random effects across the condition
(2) Especially as sample size increases 
It is totally fine to not have equal numbers of participants across your different conditions in random assignment 

· If you have a broader attentional focus, it should lead to more creativity (one of the hypotheses)

#How do we design the study to maximize the chances that we’ll be able to…
· Conclude that the IV caused changes in the DV?
· Detect an effect if it’s there?

#Experimental Control 
· Avoiding alternative explanations, such as demand characteristics, experimenter expectancy effects

#Optimizing our operational definitions of the IV and the DV
· Avoiding ceiling and floor effects
· Appropriately pairing IV and DV


#Demand characteristics:
 “Any feature of an experiment that might inform participants of the purpose of the study.” – Cozby and Rawn
· Threat to internal validity
 Participants might try to help/hurt hypothesis
· Participant reactance: They might actively try to go against the hypothesis or purpose of the study if they think they know what the purpose of the study is.
· Evaluation apprehension: The participants feel that they are being evaluated and so they feel anxious putting down their responses. This might impact their responses in a task.
· Example: Stereotype threat: When a member of the group is made aware of the negative stereotype of the group. When the participant is made aware, they feel the need to falsify or go against the stereotype. This burdens their working memory and impacts their performance on the test/study.
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#Options for Avoiding Demand Characteristics
· Single-blind study: Keep the participant blind to the hypothesis of the study. Might involve manipulation and deception
· Distractor/Filler items: Questions/items in a study that have little to do with the actual study (Removing transparency)

#Experimenter Expectancy Effects
· Researcher knows what condition participants are in, so they unconsciously and unintentionally manipulate an experiment in order to find the expected effect.
· This is a threat to internal validity
· Examples: Clever Hans (the horse), Police line-up

Options for Avoiding Experimenter Expectancy Effects:
 Double-blind study: Keep the researcher/experimenter and participant blind to the hypothesis of the study
 Computer study: Have a computer run the study, minimizing interactions between researcher and participant 

#Interaction effects
· Various social components of the research/participant interaction may affect the results

(1) Biosocial effect: Perceived biological characteristics of the experimenter, influence the response of the participants Example: perceived gender, race or ethnicity 

(2) Psychosocial effect: The personality characteristics/traits of the researcher influence the response of the participants. Example: Different responses if the researcher is energetic vs. dull.


#How to design study to maximize chances of detecting effect if it’s there?

· Optimizing our operational definitions of the IV and the DV
Avoiding ceiling and floor effects
 Appropriate pairing of IV and DV
#Ceiling vs. Floor Effects

Ceiling effect: 
 Your DV is too easy, so everyone does very well. It therefore leads to very little variability, which means that the scores are clumped together at the very high end. This makes it really hard to see the effect of our IV.

Floor effect:
 Your task/DV is too difficult, so everybody does poorly. It therefore leads to very little variability, which means that the scores are clumped together at the very low end. This makes it really hard to see the effect of our IV.

#Strength of IV is another factor to keep in mind: strong or weak.
#Strength of DV: They can be tough so it will be hard to manipulate them, but if the DV is sensitive, it changes easily.
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#Manipulating the IV: Straightforward Manipulation
· Simple and easy
· Present participants with something that will influence DV. And then measure what you want to measure
· Example: Make them listen to music, and then ask them what mood they are feeling (Music  Mood)
· Example: You get them to watch a few clips of a movie, and then measure what their heart rate looks like (Movie  Heart rate)

#Manipulating the IV: Staged Manipulation
· Try to elicit a state
· Make participants feel like they’re in the situation
· Example: Using confederates to make participants feel excluded
· Diffusion of responsibility studies: The more people that you have in an emergency situation, the less likely people are to take responsibility

#Which one should you use?

Straightforward Manipulations:
· PRO: Simple, easy to do
· PRO: very common

· CON: Can be too artificial
· CON: Numerous demand characteristics – It can be pretty transparent to understand the purpose of the study

Staged Manipulations:
· PRO: Better simulation of real world situations
· PRO: As they are so indirect, you can avoid demand characteristics

· CON: May arouse suspicion 
· CON: Can be difficult to proceed as planned, or execute properly



#Manipulation check: a method by which researchers can quantify the effectiveness of a manipulation 

#Types of measures

(1) Self-report measure: Participants’ explicit attitudes, judgments, thoughts, or characteristics 
(2) Behavioral measure: Observing and coding participants’ behavior as a response (example: reaction time)
(3) Physiological measure: Biological data (Example: hormone levels, heart rate)

Examples of each:
 Self-Reports: Aggressive thoughts, Hypothetical responses to provocation
Behavioral: Frequency of violent/aggressive behavior in study sessions
 Physiological: Heart rate, muscle tension

Close-ended questions:

Rating scales often ask participants about “degrees” of judgments
 Likert scale versus likert type scale??

Questions to consider:
#How many numbers/alternatives do you provide?
· When you have more numbers, it gives you more sensitivity and a better understanding
· If you have too few, it might confuse the participants
· The numbers are completely meaningless without the anchors

#How many anchors/labels do you provide?
· Are you going to provide anchors for every number or randomly pick a few and add anchors?

#What do you actually give as anchors?

#Other types of scales:
· Semantic differential scale: You have a number line with two anchors, one at each end. They have to mean the exact opposite of each other.
· Non-verbal scale: Pictures presented, and then we would turn them into numbers.
· Forced choice responses: You ask participants a question, and then provide them a range of responses that are not exhaustive. You only do this when you have no other option.


More considerations:
#Issues to keep in mind when writing questions:
Depends on the questioning:
· Double-barreled questions: Questions that ask you about multiple constructs/concepts in one question.

· Loaded/leading questions: When the wording of the question indicates the biases of the writer, and it pushes responses in a particular direction.

· Negative wording: We don’t deal very well with negatively worded questions or phrases.

Depends on the participants’ responses rather than the actual questions themselves:
· Yea-saying/nay-saying: People who either just always agree with all the items or always disagree with all the items. (To prevent this, we should use reverse-scored questions)

· Fence-sitting: Someone who is “neutral” on all items (Simplest situation: Get rid of neutral alternatives; however, this may eliminate the variability)
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Posttest-only design: you are only testing the participants after manipulation, or after the test.

Limitations?
· You don’t know the baseline: have things changed or not?
· There is a possibility that randomization fails, so we don’t have certainty.

Solution is to do a pretest-posttest design: you test them before manipulation, deliver the manipulation, and then test them after the manipulation.

· Pretest-Posttest design allows researchers to see changes in scores due to IV.
· Showing equivalence of groups in pretesting = more evidence to support claim that IV  DV


 Demand characteristics can be an issue in pretest design 

#Within Subjects Design
#Concurrent-Measures Design
· Participants are exposed to both conditions almost at the same time
· Associated with single attitudinal or behavioral preference as DV
Example: Coke and Pepsi challenge, ask people to try both the drinks, in covered cups. Then ask them which one do you prefer, or which one was better?

In relation to violent games: Make the participants try the nonviolent game, and then the aggressive game. Then ask them a few questions like “Which one was more fun?” “Which one made you feel more aggressive?” and “Which one would you give to your five year old?”


#Repeated-Measures Design
· Participants are exposed to all experimental conditions
· DV measured after each exposure

IV (Condition 1)  DV  IV (Condition 2)  DV

 Disadvantages:
· Problems with concurrent- measures design
(1) Severe restriction of research questions and DVs (forced questions)
(2) Strong demand characteristics (It is pretty evident what they’re trying to test, or make you do)


(Demand characteristics is an issue with within subjects design)

· Problems with repeated-measures designs (on top of demand characteristics)
#Carryover effects/ Order effects:
· Participant’s response in one condition is affected by having been in other conditions
· The effect of one condition carry over to others
There are three forms of order effects:

(1) Fatigue effect: When we see deterioration of performance over multiple assessments due to factors such as boredom and fatigue, and it is not due to the manipulation (completely independent to the manipulation)
(2) Practice effect (opposite of fatigue effect): There is an improvement in performance over time due to familiarity and practice (independent of the manipulation)
Example: The more math problems you do, the better you perform due to practice
(3) Contrast effect: Having been in one condition might influence your interpretation of a subsequent condition.

Solutions?
· Counterbalancing: switches up order of conditions

#Advantages of concurrent-measures designs
· Very simple to administer
· Very quick to run

#Advantages of repeated-measures designs
· You serve as your own control
· Allow you to have fewer participants in your study


#Sources of Variability in DV
· The Ratio:
 What proportion of variability in DV is attributable to IV vs. error?
 The more random variability in DV, the harder it is to detect effect of IV.

True score theory: any time you ask people for a particular score/test, you get a score. That score indicates two things:
1. It indicates some true ability
2. It is due to error (a random factor skewing your results)

Error: Sources of variability in your measure caused by things other than your conceptual independent variable.

Can be divided into Random error (that we are unaware about) and Systematic error (the variability that is due to individual differences)

· We can measure and separate Systematic Error only with the Repeated-Measures Design (remove the fraction altogether)
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True Score theory
· The score reflects some aspect of the true ability, and some aspect of the error. Error could be anything that isn’t your independent variable.
Error: Sources of variability in your measure caused by things other than your conceptual IV.

In within subjects:
· You’re taking the same DV several times, you can try to look within each person’s responses, and estimate any consistent patterns and responses.

Can you use random assignment to reduce or eliminate systematic error? No

Systematic error: participant variables and individual differences

Third variable: this impacts both the predictor and the criterion variable: what you think will influence something and what is being influenced. So, IV does not lead to DV, a third variable is a connection between them. 

              C


A                    B      
This is a third variable problem; C has to be theoretically related to A.

           C 

A                    B
This is a confound, where C does not have to be theoretically related to A, they just coincide.

               C

A                          B
A mediator variable: A impacts B, via C.

Participant mortality: When participants drop out of the study.
Abduction: the type of logical thinking when you are affirming the consequence/results, and then you are trying to determine which possible cause could have led to these results.

Basic Research: When we are just looking to build theory, regardless of whether or not it seems to matter outside of the lab. 
Example: memory research

Applied Research: taking basic research and seeing how it affects people’s behavior.


Read up on Latin square
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#Special Designs 

· Single Case
 ABA Reversal design
 ABAS Reversal design
 Multiple baseline design

· Quasi-experiments
 One-group posttest only
 One-group pretest posttest only
 Nonequivalent control group
 Nonequivalent control group pretest-posttest

· Multiple repeated measures
- Interrupted time series
 Control series


# Single Case
ABA Reversal designs
A: no manipulation
B: treatment phase
A: withhold/withdraw treatment

 A single reversal (ABA) design is susceptible to one important problem that we don’t know what else is happening to our results.

Limitation:
· Results might not be generalizable 
· It could be due to random fluctuation (and not the treatment)

Solutions?
 Multiple reversals (ABA<ABAB) minimize the chance of this problem affecting your results
 Single case designs, in general, suffer from lack of generalizability 

#Quasi-Experimental Designs

· No randomization (which makes it impossible to be a true experiment)
· Use pre-existing groups (or allows participants to sort themselves into groups)
· Randomization is not possible or realistic (Which is why we use this design)
· Example: Cultural studies (We cannot randomly assign people into different cultural groups or environments)

 One-group posttest only design: Participant group, Treatment, Posttest 
Limitation: We don’t know their condition before, as we don’t have a pretest. So we don’t know if the treatment had an effect.

 One-group pretest-posttest design: Participant group, pretest, treatment, and posttest
Limitation: Maybe the pretest had an effect, and not the treatment

 Non-equivalent control group designs: (not randomly assigned, therefore the group is not equal)

 Non-equivalent control group pretest-posttest design

#Quasi-experiments and Correlations
· How are they similar, how are they different?

Similar
· There is no randomization 
· Outcome variables are measured 

Regarding group-based data:

Quasi-experiments:
· Can deal with multiple discrete groups without inherent order

Correlational studies:
· Can deal with only two discrete groups without inherent order

When there is no inherent order to these groups, we cannot calculate correlational coefficients, as it is not a correlational design; it is purely a quasi-experimental design.

#Threats to Internal Validity:
· History: an external event happening that affected participants (especially between first and second measurements)
· Maturation: People change over time (fatigue effect, get hungrier, more mature, etc.), independent of manipulation 
· Testing: Taking a pretest is enough to change a participant’s posttest (example: practice effect); completely independent of the manipulation
· Instrument decay: Characteristics of a measure, or people’s use of a measure, changes over time
· Regression toward the mean: Participants, who are selected because of their extreme scores, tend to subsequently score closer to the mean
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Special Designs and Internal Validity

· ABA reversal: terrible in terms of internal validity and generalizability (bad at everything)
· One-group posttest only: terrible in terms of history, maturation, and regression towards the mean
· One-group pretest-posttest: terrible in terms of internal validity and generalizability (bad at everything)
· Non-equivalent control group: good at history (that internal event should have impacted everyone in your study, not just one group) and maturation; bad at regression towards the mean
· Non-equivalent control group pretest-posttest: good at controlling everything except regression towards the mean.
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#Developmental design: what changes as we change
· Cross-sectional: comparing different age groups at some psychological construct; you’re talking a cross section of the world 
· Limitation: cohort effect
· Solution to this is longitudinal design
· Sequential design: integrating both cross-sectional and longitudinal design (helps in understanding both cohort effect and age effect)
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#Complex factorial designs = 2 or more factors
· Factors = any variable that you expect to be related to some outcome variable (example: independent variable)

Progression of discussion of complex (factorial) designs:
· 2 manipulated factors
· 1 manipulated factor, 1 non-manipulated factor

Factorial designs allow us to detect interactions: the effect of one factor actually depends on the levels of another factor.

For the Dr. China and dog design (factorial): 2-way factorial design (as it has two factors) or a 2 by 2-factorial design
Two factors: Command and Presence of Food
Four levels: No “Sit”, “Sit”; No Treat, Treat

· Main effect of variable/factor “Command” on the proportion of dogs sitting.
Results of doggy study is an example of interaction:
 The effect of command on proportions of dogs sitting is different depending on whether food is present or not
 When effect of the first IV on the DV changes depending on the level of the second IV.
 Second IV: “Moderator” or “moderator variable” – it moderates between the primary IV and DV

#Advantages of Factorial Designs:
 Allow us to find interactions
 More closely mimic real world situations, as simple relationships are too unrealistic

In this study, results support conclusion that…
 Dogs respond best when you command them AND provide them with an incentive.

Interpreting interaction graphs:
· To understand psychological phenomena more comprehensively, we need to understand interactions
· Learning to visualize data can be tough at first; but makes interpreting data much easier once you get the hang of it
· Easier to read journal articles

#Key Questions:
· Are the lines parallel? When the lines are not parallel, it indicates the presence of an interaction
· Are the midpoints of the lines different? We have a main effect of moderator variable
· Are the average values of the DV at each level of the IV different? Main effect of your primary independent variable


 Main effects are qualified by an interaction between the two independent variables.
Simple main effects = effect of one IV on the DV within a single level of the second IV
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Participant variables: personality, age, gender, ethnicity, Socioeconomic Status (SES), intelligence

Bartholomew and Anderson (2002):
· Playing violent video games results in more aggression than playing non-violent video games
· Game violence: Half played violent game, half played non-violent game
· Two factors: Game violence, Gender 
· Game violence can be IV, but gender cannot be IV. For simplicity, we assume both are factors.
· Common way to test aggression: blasting white noise into someone’s ears 
· Measure aggressiveness using how loud the volume is and the duration you leave the blast on for.

 Factorial design – Aggression
Two way factorial design or 2x2 design.

Simple Main Effect: Main effect of your factor at one specific level of your moderator. So in this case, it is looking at game violence at the specific level of the gender factor – men.

· If the cell means are the same, you don’t have a simple main effect
· If the marginal means are the same, you don’t have a main effect (interaction).

 In this particular study: the effect of game violence on aggression is different depending on whether the participant is a man or a woman
 If I am primarily interested in the relationship between game violence and aggression in this study, what is my moderator? Gender

1) Crossed factorial designs: researchers study all possible conditions (like a within subjects design). It is the most common type of factorial design we will see. It allows us to very easily examine interactions.


2) Nested factorial design: one factor is nested within the other factor, preventing full crossing. This design is really common in educational research. 
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#Why go through thus Ethics Review Process?
 University requirement for professional accreditation 
 A board of people that will make sure that our research abides by ethical guidelines
 When we submit an article for publication, we have to sign it stating that the data was collected in accord with the ethical guidelines of the APA.
[bookmark: _GoBack]
#Ethical Principles of TCPS (and Belmont Report)
1) Concern for Welfare (Beneficence)
 Rick-benefit analysis: Understanding that there are always potential risks for participants. Sometimes there are also risks that we have not anticipated, and there are also benefits for participants (Social benefits to society, personal benefits)
 Every time we try to do a study, we trade off: we weigh the pros versus the cons.
 We can think of risk in terms of the “topic” of the study, or in terms of the “methodology” of the study.

#How do we define risk?
(a) Physical harm/risk
(b) Psychological/Emotional harm
(c) Social risk: what are the risks to society if you “didn’t” do the study? Is it detrimental to society if we don’t have this knowledge?
(d) Privacy and Confidentiality: to what extent have we protected participant privacy, confidentiality, and their anonymity?

Minimal risk: all these risks are minimized as much as possible.

#Things to consider:
 Is the participants’ experience far from different and riskier from everyday experiences?
 Exemptions (Studies that are exempt from the REB)
(a) Evaluations: Program evaluation, evaluating a teaching method (within reason)
(b) Studies that do not involve interaction with participants: Archival research


2) Respect for Persons (Autonomy)
 Must treat participants as autonomous people who are able to make deliberate decisions regarding participation. 
 Demand characteristics: cues that inform a participant how to behave- they are unintentional and unwanted; it undermines the internal validity of the study.

#How do you deal with demand characteristics?
 The two kinds of Deception:
1) Sins of commission:
 Lying
 Misleading participants to believe things about the experiment or themselves, which are not true.

2) Sins of omission:
 Leaving out some of the details
 Would this detail make participants not want to participant?

Debriefing:
· Explain the purposes of the research to the participants at the end of the study
· Apologize
· Why was deception necessary? Explain
· Tell participants to not reveal the purpose of the study

3) Justice
 Fairness and sound rationale in participant recruitment
 Especially to protect disempowered and socially vulnerable populations
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#Research with Indigenous People
 Indigenous populations may bear disproportionate costs of research
 Exploitation by researchers taking advantage of Indigenous people being disadvantaged
· Take credit for caring about indigenous populations
· Researchers give little, take a lot; Indigenous collaborators give a lot, get little back
 Special process for ethical clearance for research

#Benefits of animal research
· Allows researchers to control genetic makeup of “participants” being studied
· Allows researchers to more easily study physiological, neurological, and genetic foundations of behavior.

#Ethics of Animal research
· 3 R’s: replacement, refinement, and reduction

 Replacement: The idea that we use animals as subjects if and only if no viable alternatives exist.
 Refinement: Researchers must minimize or eliminate animal distress by modifying experimental procedures
Reduction: Adopt experimental designs that require the fewest animal subjects as possible

· Animal rights groups tend to believe that:
1) Animals are just as likely as humans to experience suffering
2) Animals have inherent value and rights, equal to those of humans

#Principles of Measurement 

Non-experimental designs:
 All variables are measured (Especially in correlational studies)

Experiment designs:
 DV is measured 

Qualitative variable: Nominal scale

Quantitative variables: 
· Ordinal Scale
· Interval Scale
· Ratio Scale

Reliability: how much error there is in our measurement

True Score + Error of Measurement = Person X’s Obtained Score
To increase reliability, you have to try and increase the true score and decrease the error of measurement

1) Test-Retest Reliability:
· Evaluated using the Pearson correlation coefficient 
· Taken at two times, similar results both times reflects higher reliability
· The best test-retest reliability is the highest positive correlation



2) Inter-rater reliability:
· Evaluated by Intraclass correlation coefficient (ICC), amongst others 
· 0 means nothing, 1 means perfect
· Behavioral coding, Thematic/Content coding

3) Internal consistency reliability:
· If all of your questions relate to the same construct 
· Cronbach’s alpha ranges from 0 to 1
· Anything below 0.7 is not acceptable (Don’t pay attention to it)
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Fear of Being Single Scale (Spielmann et al.) – a measuring scale

Construct Validity: 
Does content of measure reflect the meaning of the construct?
How does this measure relate to other measures and behaviors?

 Face Validity: The measure appears to assess the construct of interest 
 Predictive Validity: Whether or not your scores predict future, conceptually related behavior outcomes
 Concurrent Validity: Associated with conceptually related behaviors that are measured at the same time.
 Convergent Validity: Related to scores on measures of similar constructs
 Discriminant Validity: Unrelated to scores on measures of unrelated constructs

#Purpose of Descriptive Statistics:
 Summarizes mass of data points
· Understanding and interpretation
· Visual displays, appropriate calculations

 In experiments, we can calculation within each cell:
· Means, standard deviations
· We can look across cells and try to calculate what is the mean of a specific level (in factorial designs)


 In correlation designs:
· For each variable, we can calculate mean, standard deviations, etc.
· Correlation coefficient is a descriptive statistic

#Measures of Central Tendency 
Most important task: What is representative? What is in the middle of the data?

 Median = score that divides group in half 
50% of the scores above, 50% below)
· Put scores in order
· Count number of scores
· If odd #: identify the middlemost score
· If even #: identify two middle scores, take average of them

 Mode = most frequently occurring score
Sometimes there’s no mode, sometimes more than one
· Put scores in order, or create a frequency distribution
· The mode is the number with most frequency 

 Mean = arithmetic average
Uses information from every score
· Add up all scores in each group and divide by the number of scores in each group

#Mode
· Whenever you have outliers, makes the mean inaccurate (not reflective of the actual sample)
· And a mode is readily observable
· When outliers are extreme, use mode or median; not mean. 

#Mean: Most frequently used measure of central tendency

Con:
 Affected by outliers (Extreme scores)
Pros:
 With increasing sample size, each extreme score has less effect on the mean
 Maximizes use of data points
 Have mathematical properties that allow us to do analyses

We have the mean, but…

· How representative is it?
· How much variability is there around this mean?
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If you have no overlap between two variables, there will be no shared variance. Therefore, r2 = 0.
If you have complete overlap, r2 = 1.00

#Goals of Science:
· To describe behavior
 Descriptive Statistics
 Correlation

· To predict behavior
 Regression: Extension of correlation
(1) Both measure relationships among variables
(2) Neither implies causation
Important characteristics: (especially for regression)
 Different terms, not just “variable 1” and “variable 2”
 Use scores on one variable (“Predictor”) to predict changes in another variable (“Criterion”)
 Regression models = a set of theoretically relevant predictors predicting a criterion variable 
 Can look at how 1 or more predictors can uniquely predict variability in criterion, amongst a set of predictors (when you just look at 1 predictor, it is a correlation)

Regression line:
Y = a+ bx 
· b: slope (rise over run: with each unit change on the x axis, we also get a corresponding change on the y axis)
· a: y-intercept (when predictor = 0, what is the value of the criterion?
· Y = 7.03 – 0.4x (when x = 0, then what is Y?)

 Most important benefit of regression: Can investigate role of multiple predictors in independently predicting the criterion.


#Cultural adaptation:
· To examine contribution of each predictor, we use the multiple regression equation:
 Y = a + b1x1 + b2x2 + b3x3 
Y = 6.90 – 0.4 (age of immigration) + 0.1 (years in Canada) + 0.2 (gender)

· With each year of increase in age of immigration, we see a decrease of 0.4 in the Y-axis.
· With each year of increase in age of years in Canada, we see an increase of 0.1 in the Y-axis.

Multiple correlational coefficient: R = .49
A correlation between your collective set of variables and your criterion variable

#Partial Correlations
How do we address for third variables?
· Some variable is responsible for the relationship between X & Y?
· Most people use multiple regression to account for third variable, very few people use partial correlation to account for third variable

#Measure of relationship
1) Bivariate correlation (r): Standardized index of how much two variables change with each other
2) Squared correlation (r2): Proportion of variability shared by two variables
3) Multiple Regression: A technique used when we want to test how well one or more predictors individually predict the criterion
4) Multiple Correlation (R): A type of correlation that indexes how much a set of predictors, when combined, is related to the criterion
5) Squared Multiple Correlation (R2): Proportion of variability in criterion for by set of predictors
6) Partial Correlation:  A correlation between X and Y that statistically removes the effect of the third variable
· To determine the cause of behavior
· To understand or explain behavior
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Inferential Statistics: use data collected on a sample to infer what is happening in the population.

· Is the effect we found in our sample due to random chance, or due to a true effect in the population?

#North Dakota Wine Study
· How do people’s perception of origin of wine affect how much they like it?
IV: Bottle Label
DV: 
 Expectations of wine
 Rating of wine
 Portion of food eaten

What we obtained were mean differences between groups: How likely are these differences due to random chance or due to an actual effect in the population?

#Null Hypothesis:
 Mean 1 = Mean 2
 H0
 True effect: Label does not affect taste perception in the population.
 Differences between groups are most likely due to random chance

#Research hypothesis
 Also called alternate hypothesis
 Mean 1 does not equal to Mean 2
 H1 or HA
 True effect: Label affects taste perception in the population.
 Differences between groups are unlikely to be due to random chance.


The Null Hypothesis and the Research Hypothesis are mutually exclusive (are independent of each other and can only have one out of the both) and collectively exhaustive (only two options)


Directional Hypothesis

Null Hypothesis:
 Mean 1 is less than or equal to Mean 2
 True effect: California label will not make wine taste better in population
 Random chance caused
 
Research Hypothesis:
 Mean 1 > Mean 2 (therefore, unlikely to be due to chance)
 True effect: California label makes wine taste better in population


 Whether something is due to chance is always the most parsimonious alternative explanation for any research finding
· When analyzing data, start by assuming that the null hypothesis is true
· Can we reject the null hypothesis?

Large versus small samples:
· Small samples subject to more error in estimating population value
· Even with random assignment, problem still remains
· Random assignment works best with large sample sizes (Chance plays a major role in statistical analysis and research methods)

Type 1 error: Precursor for next session – when an effect does not exist in the population, but we conclude that there is an effect
Type 2: the opposite

#Statistical significance (Three steps)
1) You calculate a statistic that captures the effect (Example: % (Chi square), mean difference (t or F value), correlation (r))
2) Refer to a sampling distribution for comparison
 For this sample size, what is an expected statistic value if there actually is NO effect going on?
3) Make a decision
 Is our statistic value sufficiently rare to consider it significant?
 If yes, reject the null hypothesis (LET’s PUBLISH!)
 If no, retain the null hypothesis (CRY IN A CORNER!)
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Step 2: Sampling distribution: Probability distribution of any statistic of interest assuming the null hypothesis is true (that is, random chance)

What it tells us? 
· What would our data look like if the null hypothesis were true?
· What would the data look like if everything were due to random chance?

Decide on what’s a rare # of purples as threshold = critical value (to determine if its by random chance or not)


Even if you exceed the critical value that is technically still part of that sampling distribution where the null hypothesis is true.

Step 1: 

· t-test : A statistical technique to determine if the difference between the two means something to be expected from random chance/ or are these differences significant enough (if the null hypothesis is true?)
If t obtained exceeds critical t (threshold): suggests that the H0 might not be true (null hypothesis rejected and research/alternate hypothesis accepted)

1) Find “obtained t” value
 Use formula to convert the mean difference and standard deviation into a t value

2) Refer to sampling distribution of t values
 Find “critical t” value for that df (degrees of freedom) and alpha
 The larger the sample size, the larger the df

3) Make a decision (when we’re talking about non-directional hypotheses)
 Is our statistic value sufficiently rare to consider it significant?
 Is absolute value of |tobt| > |tcrit|; then you would reject the null hypothesis 

t test Ratio Logic
Example A
Mean difference = 2
Error = 4

Example B
Mean difference = 2
Error = 1

Which tobt will be greater? A or B?
B will be

Example C
Mean difference = 4
Error = 1

This will have the greatest t value out of all of the examples provided above 

Questions to ponder:
· How do we reduce error so that we get larger t values? Some common issues:
1) Larger sample size means less error, and it should mathematically and theoretically lead t a larger t value!
2) Poorly worded questions (double-barreled questions, double negatives)
3) Effect of uncontrolled variables (environmental variables, distractions)
4) Small sample size gives you MORE error
5) Between versus within subject designs: within subject designs helps you to consider more error, which means you have less random error to contend with

Step 2: Refer to a sampling distribution for comparison
· t distribution is actually a family of distributions
 Corresponds to sample size – each sample size has a different t distribution
 Distribution of each possible t value if the null hypothesis is true, at each sample size 
 The center value of all t-distributions centers around 0, which means that the differences between both the means is 0 (both the means have the same value)
To locate the appropriate sampling distribution:
· Degrees of freedom (df) = N – 2 (total sample minus number of groups)
· Df is dependent on sample size, and more = better

To locate the appropriate tcrit:
· Alpha level
 States as probability (0.00 to 1.00) – conveniently 0.05
 How likely are we to incorrectly reject the null hypothesis?
 How likely are we to say that the means are significantly different but it’s actually due to chance? (They are not supposed to be significantly different)
 If the null hypothesis is true, how likely are we to mistakenly say that the null hypothesis is not true?

· If |tobt| > |tobt|, then we reject the null hypothesis

Two-tail test: we are trying to assess a non-directional test
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#Reign of quantitative research
	Quantitative methods
	Qualitative methods

	Unit of analysis: Numerical data
	Unit of analysis: Personal experience and open-ended responses

	Method of analysis: Statistical analysis (t-test, chi test)
	Method of analysis: Interpretation of responses and extracting themes (ex: theme saturation)



#Quantitative methods:
Pros:
· Excellent for testing hypothesis
· Allow for effects and differences to be measurable and tangible
· Allow us to determine if differences are likely to be due to chance – helps draw valid conclusions 




Cons:
· Limits our understanding of human behaviors and thoughts to numerical representations of them
· Validity of turning thoughts and behaviors into number?


#Qualitative methods:
Pros:
· Excellent for generating hypothesis
· Allow for in-depth verbal understanding of human behavior
· Escapes issues related to distilling thoughts and behaviors into numbers

Cons:
· Conclusions drawn may be due to random chance or personal biases
· Can be extremely time-consuming and difficult to interpret

#Other methods
Naturalistic Observations:
· Obtain/gather/record information from people in the “field”
· Can sidestep ethically problematic experimental manipulations
· Ethnography, Anthropology and Biology (common field using this method)

Participant Observation:
· The observer is participating along with the people being observed
· Purpose is made known to people in the group (overt)
· Problems associated with this method: demand characteristics, observer bias, reactivity 

Concealed Observation:
· Either the observation itself is concealed, or the purpose of the observation is concealed 
· Ethical considerations may be problematic (people haven’t given consent to have their behaviors monitored)

Systematic Observation:
· Observations of specific behaviors in a more controlled setting
· Coding is often introduced to categorize what is being observed

#Indigenous peoples’ research
· Indigenous research methodologies make heavier use of qualitative methodologies than mainstream academia
· Cultural practice of oral tradition  greater comfort in expressing ideas

Error 404 – Indigenous Research Not Found 
· Mainstream academia’s reliance on quantitative methodologies – Indigenous knowledge receives little recognition
· Many academics not trained in interpreting qualitative data
· Few indigenous researchers (vs. non-indigenous researchers): Not enough people producing Indigenous knowledge; what exists is ignored

Case Studies 
· Very common in, but not exclusive to, clinical psychology
· Studying specific cases in great detail 
· Example: Phineas Gage, Genie (feral child)

Archival Research
· Gathering information through archival records (statistical reports, newspaper articles, speeches)
· Researchers use content analysis to analyze documents and records
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#Questionnaires – How?
 Administered in person:
· Characteristic of most research in psychology
· Easy and inexpensive to administer
· More easily control “test-taking” environment
· Requires easy access to target sample

 Mailed surveys
· Allows researchers to reach samples to which they do not have easy access
· More expensive than paper questionnaires
· Logistically more difficult, especially regarding compensation
· No control over “test-taking” environment 
· Response rates are generally pretty low

 Internet-based/web-based
· Access to massive sample sizes, frees researchers from many physical constraints 
· Extremely inexpensive
· No control over “test-taking” environment
· Difficult to verify authenticity and demographics

· With mailed and internet surveys, lack of control in environment often translated into more noise in people scores (larger variances)
· How does this affect power?
· And how can we, as researchers, compensate for this?

 What may be some issues with asking participants questions about what they felt and thought about previously? Or asking them about why they feel a certain way?
· Memories may be biased: Current mood may bias memories of previous week
· People often don’t have access to subconscious mental processes

Solution:
On-Line (not online) measures
· Take measures/record data in real time, or as things happen
· Done using special programs or instruments (smartphone apps, EAR)
· EAR = Electronically Activated Recorder

#Recruitment – Sampling Techniques

Two broad categories of sampling techniques:
1) Probability sampling
· Participants are randomly drawn
· Likely representative of population
· High generalizability 

2) Non-probability sampling
· Participants not drawn at random
· Easy and convenient 
· Low generalizability 


 Simple random sampling:
· Everyone in a population has equal chance of being chosen 

 Cluster Sampling
· If “clusters” exist within a population, randomly sample clusters rather than individual members

 Stratified random sampling
· Identify subgroups within population
· Identify proportion of people in population belonging to subgroups 
· Randomly draw samples from subgroups to reflect proportion in population

#Random assignment versus random sampling
Random assignment: Every participant has equal chance of being in any experimental condition in a study: Allows for a high internal validity

Random sampling: Every person in the population has equal chance of being chosen: High external validity (generalizability)

#Non-probability sampling
 Convenience Sampling: Recruit participants whenever and wherever you can.

 Purposive sampling: Targeting people who fit in a certain criterion or set of criteria, and recruiting them for study 

 Snowball sampling: Asking participants to recommend others to participate, helping researchers accumulate participants 
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