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Class Objectives, Oct. 24, 2012
· Tools for evaluating causal claims

· Experiments allow researchers to assess causal claims.

Features of an experiment
· Independent variable (IV):
·  At least one variable is manipulated or varied by the experimenter
Varieties of independent variables
· Situational
· Different features of the environment
· E.g., lighting, experimenter’s gender, temperature
· Task
· Asked to do different tasks
· E.g., asked to play violent video-game vs. asked to play Tetris
· Instructional
· Asked different groups of participants to perform the same task in different ways
· E.g., asked to focus on facts vs. asked to imagine how it feels in that situation
· In a typical psychology experiment, there are at least two levels of an independent variable
· E.g., Independent variable: Lighting
· 2 levels (dark and normally lit)
· There does not just have to be 2 levels; there can be 3, 4, 5, 6 and so on. 
· E.g., tactile temperature
· 3 levels (hold hot cup of coffee, hold lukewarm cup of coffee, hold iced cup of coffee)
· A researcher has to be mindful not to have too many levels or otherwise it becomes unmanageable to analyze and conduct the study.
· Be mindful not to confuse levels of the independent variable with the independent variable itself
· E.g., In Elliot study in textbook, the independent variable was pen colour and there were three conditions (red, green, and black ink)
· What is a quick way to assess whether the independent variable is manipulating what it is supposed to manipulate?
· Use manipulation checks
· Manipulation checks are additional measures to assess how the participants perceived and interpreted the manipulation and/or to assess the direct effect of manipulation
· E.g., ask explicitly after the IV was manipulated 
· Manipulation Checks are used so that the researcher…
· can be sure independent variable manipulation had the intended effect 
· can look for clues for why the results were not supported

· Dependent variable (DV): measured variable
Varieties of dependent variables
· Any variable that differs in quantity or quality and can be measured
· E.g., how many times does a person stutter during speech, heart rate, attitudes about racism

· Extraneous variables (EV): controlled
· A key feature of the scientific method is in full effect when making experimental claims, namely control
· E.g., Bushman catharsis study was an experimental claim and I used it to explain a feature of the scientific method in an earlier lecture, namely control.

Recall…
· E.g., Bushman and his colleagues (2002) set out to examine the effects of catharsis (i.e., venting anger) using the scientific/empirical method
· In a nutshell, he made participants angry and had some of them hit a punching bag and some sit quietly for the same amount of time, and then assessed their aggression levels
· Examples of controls implemented in Bushman’s study
· Everyone was made angry in the same way for the same amount of time, by the same person
· all groups did their respective task for 2 minutes
· all played the same quiz game, all had the same number of times to aggress against Steve
In summary,
· Frequency claims
· measured variable
· Association claims
· two measured variables
· Causal claims
· one manipulated variable and one measured variable

· How do experiments support causal statements?
· 1) Covariance
· 2) Temporal precedence
· 3) Internal validity

Covariance
· Implies that the levels of the independent variable are associated with distinct levels of the dependent variable
· With experiments, association is assessed with differences in group means (here the group means are based on the measurement of the dependent variable and the differences are assessed by varying/manipulating the levels of the independent variable).
· E.g.,  people playing a violent video game had higher aggression scores towards a stranger after playing the game (Mean = 6.5) than people playing a non-violent video game (Mean = 4.5)
· Having a least one comparison group allows a researcher to establish covariance.
· Covariance is one criteria for supporting a causal claim

Temporal precedence
· Researchers are able to support causal claims because they are setting up a situation where one of the variables comes first (i.e., independent  variable or the proposed cause) and then they assess the effect on another variable (i.e., dependent variable or the proposed effect).
· Temporal precedence addresses one of the limitations of association claims namely, the directionality problem.

Establishing Internal validity
· Causal statements can be supported by establishing internal validity 
· Internal validity is one of the 4 Big Types of Validity
· Internal validity addresses whether there are alternative explanations for the causal claim made by the researcher
· Examples of alternative explanations include the idea that people were more aggressive in the violent video game condition because they were more frustrated because the game was more difficult than the non-violent game, or perhaps they were more aggressive to begin with
· These alternative explanations for the causal claim are called confounds.
· Confounds threaten the internal validity of the causal claim. In other words, they threaten the quality of the claim in a specific manner.

· Confounds vary systematically with levels of the independent variable (i.e., piggyback) and influence the dependent variable.

· Be careful, not all variability is a confound!
· Unsystematic variability.
· Researchers do their best to control everything, but this is not entirely possible. There will always be a few things that vary (e.g., time of day, mood of experimenter, weather outside, individual differences). 
· They are not called confounds unless they vary systematically with the levels of the independent variable.
· Confounds come in many forms (e.g., environment, experimenter). An important confound to look out for are selection effects.
· Selection effects occur when certain types of people with particular traits are systematically associated with levels of the independent variable.
· Selection effects can be minimized through random assignment and matched-groups

· Random assignment
· Use of a random process to assign participants to treatment conditions helps to avoid selection effects
· Random number table, random number generator or coin toss
· Random process
· All different possible outcomes are equally likely
· Random assignment helps to increase chances that participant characteristics are distributed evenly

Randomization
· Advantage
· Controls many variables simultaneously 
· does not require special attention to each extraneous variable
· Disadvantage
· Does not guarantee extraneous variables are controlled (uses chance)
· Need large sample

· Note. Although random sampling is relatively rare in psychological studies, random assignment to conditions is commonly used.

Matching Across Treatment Conditions
· Matching levels of the variable across treatment conditions is another way to address selection effects

· Advantage: 
· useful for studies with small sample sizes
· Disadvantage: 
· extra work to pre-measure and ensure equal amounts between different levels of the independent variable

· The act of addressing internal validity addresses one limitation of association claims namely the third variable problem.
· Next class…
· Basic experimental designs


Class objectives, Oct. 26, 2012
· Continuing from last class, ways to address a particular type of confound, namely selection effects. 
· What is…
·  a Between-Subjects Experimental Design?
·  a Within-Subjects Experimental Design?
Recall
· Confounds relate to the third feature of experiments, namely controlling extraneous variables.
· Confounds are a special type of extraneous variable to control for.
· Confounds vary systematically with levels of the independent variable (i.e., piggyback) and influence the dependent variable.
· Confounds are a threat to the internal validity of the study
· Confounds come in many forms (e.g., environment, experimenter). An important confound to look out for are selection effects.
· Selection effects occur when certain types of people with particular traits are systematically associated with levels of the independent variable.
· Selection effects can be minimized through random assignment and matched-groups

· Random assignment
· Use of a random process to assign participants to treatment conditions helps to avoid selection effects
· Random process
· All different possible outcomes are equally likely
· E.g., through use of random number table, random number generator or coin toss
· Random assignment helps to increase chances that participant characteristics are distributed evenly

Randomization
· Advantage
· Controls many variables simultaneously 
· does not require special attention to each extraneous variable
· Disadvantage
· Does not guarantee extraneous variables are controlled (uses chance)
· Need large sample

· Note. Although random sampling is relatively rare in psychological studies, random assignment to conditions is commonly used.

Matching Across Treatment Conditions
· Matching levels of the variable across treatment conditions is another way to address selection effects
· Advantage: 
· useful for studies with small sample sizes
· Disadvantage: 
· extra work to pre-measure and ensure equal amounts between different levels of the independent variable

Recall: 
Experiments
· Characteristics
· Manipulation of independent variable to create a set of 2 or more treatment conditions
· Measurement of dependent variable to obtain set of scores within each treatment condition
· Comparison of scores between treatments
· Control of all other extraneous variables to increase internal validity, external validity, and allow for the precision of measurement. Especially interested in controlling confounds.
· There are two general designs that a researcher can choose from when using the experimental strategy
· Between Subjects
· Within Subjects

Experimental Research Designs
· Between-subjects design
· After the data is collected, each level of the independent variable is represented by a group score; each group score comes from different groups of participants
· Examine if differences exist between two or more treatment conditions/levels
· E.g., type of memory (inclusion vs. exclusion)
· E.g., type of video game (violent vs. non-violent)

Advantage of Between Subjects Design
· Each individual score is independent of other scores
· Each participant enters the study fresh and naïve with respect to the procedures being tested
Disadvantages
· Requires relatively large number of participants
· (Pre-existing) Individual differences
· Characteristics that differ between participants at the beginning of the experiment
· Pre-existing Individual Differences are a major concern for the between-subjects design

· Individual differences are extraneous variables for many studies
· A researcher can address this issue in several ways including randomly assigning people to conditions and using a matched design
· Even when you use random assignment or matching,  the individual differences will remain.
· Are these alternative explanations reason to reject the study for publication?
· No
· Researchers are fine with the individual differences as long as they are spread evenly across the levels of the independent variable. If they are not spread evenly, this can lead to alternative explanations of the results.
· Again, the real concern is whether any individual differences are systematically associated with a condition (e.g., if you have participants sign up for the type of game they wanted to play in the lab, or by chance, all the violent people are in one condition).

Recall: 
3 criteria to establish causal claim with between-subject designs
· Covariance
· comparing at least one group to another
· Temporal precedence
·  you as the researcher decide which one you want to be the cause in your claim and manipulate it (e.g., type of memory) and then measure the dependent variable for each level of your independent variable (e.g., mean temperature in inclusion condition and mean temperature in exclusion study)
· Establish internal validity
· Pre-existing differences are a concern for between subjects designs

Experimental Research Design
· Within-subjects design
· After the data is collected, each level of the independent variable is represented by a group score; Same group of participants in all the  conditions/levels
· Participants exposed to all levels of the independent variable
· E.g., exposure time to objects and recognition ability
· E.g., reaction time task
Advantages
· Need fewer participants
· Eliminates problems of individual differences (problem in Between Subjects designs)
· No differences between groups in terms of individual differences because only one group of participants 
Disadvantages
· Series of treatment conditions administered at different times
· Order-related factors may influence score
· Practice, fatigue, aftertaste

· If you always have one condition come first then this can be order effect is considered a confound
· One way to deal with this type of confound is by counterbalancing
· With two levels, things are easy
· With more than two levels, get more complex
· 2 levels= 2 possible orders
· 3 levels= 6 possible orders
· 4 levels= 24 possible orders
· Partial counterbalancing can help reduce the number of possible orders in a systematic way.

Recall:
3 criteria to establish causal claim with a within-subjects design
· Covariance
· comparing at least one group score to another group score
· Temporal precedence
· Even with within-subjects designs you always manipulate the independent variable (i.e., hypothesized cause) first and then assess the dependent variable. The only difference between this design and the between-subjects one is that a participant will go through this at least twice (e.g., IV level 1/DV; IV level 2/ DV)
· Establish internal validity
· Order effects are a concern for within- subjects designs

· Next class...
· Internal validity continued
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