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Class objectives, Oct. 31, 2012
· Internal validity continued

· Recall 3 criteria for establishing a causal claim:
· Covariance (through use of comparison group)
· Temporal precedence (one comes first)
· Internal validity (no alternative explanations, or rather no confounds)
· These criteria apply to both between-subjects and within-subjects experimental designs
· However, internal validity concerns differ based on the type of experimental design
· Recall that confounds are a special type of extraneous variable to control
· If left unchecked, confounds vary systematically with the levels of the independent variable
· Confounds come in different forms
· Some confounds apply to both between- and within-subjects designs, some are unique to between-subjects designs (e.g., pre-existing individual differences) and some are unique to within-subjects designs (e.g., order effects)

Threats to Internal Validity for Between- subjects designs
· 2 major sources of confounding for between-subject designs
· Environmental variables
· Characteristics of the environment that may change from one treatment condition/level to another
· Pre-existing individual differences

Example of a between-subjects design that is poorly done
· Researcher wants to examine the effects of positive song lyrics on helping strangers with a sample of 100 people recruited through SONA. 
· Participants decide what music they want to listen to (as a result only 10 people signed up for negative lyric condition)
· Independent variable
· lyrics (2 levels: positive vs. negative)
· Dependent variable
· helping stranger

· After listening to songs with lyrics participants interact with a stranger and the researcher assesses how many people help the stranger. 
· The researcher claims that negative song lyrics decrease helping.

· Solutions to deal with threats to internal validity for between-subjects designs
· Make the environment as similar as possible for all levels of the independent variable (of course the independent variable manipulation will differ across the levels)
· To deal with selection effects use random assignment and/or matching

What about confounds in within-subjects designs?
Threats to Internal Validity for Within-subjects designs
· 3 major sources of confounding for within-subjects designs
· Environmental variables
· Characteristics of the environment that may change from one treatment condition/level  to another
· Order effects
· Carry-over and progressive factors
· Time-related factors (maturation, history, instrumentation)
· Other
· Regression to the mean
· Attrition
Order effects
· Carryover order effects
· Earlier treatment is still in your system or still remembered and used in later treatments
· e.g., caffeine still in system
· Progressive order effects- Testing Effects
· Earlier exposure to set-up of study or dependent variable changes scores
· Practice effects
· Progressive improvement in performance as gains experience
· Fatigue
· Progressive decline in performance as gains experience
· Time-related order effects
· Maturation
· History
· Instrumentation
· Maturation
· change in behaviour (e.g., physical, emotional, moral) that happens naturally over time 
· E.g., as we get older, our reaction time slows down, memory decreases
· E.g., as we get older, we might naturally get better at taking other people’s perspectives, or get better at solving problems
· Maturation is an alternative explanation if you always have one level of the independent variable go first.
· E.g., testing memory ability in sample of 90 year olds using two techniques (one technique in November 2012; second technique in November 2013)
· In other words, getting older is systematically associated with the second memory technique
· History effects
· A historical or external event that varies systematically with one level of the independent variable
· E.g., researchers assessing the effects coping techniques (meditation vs. running) on reducing stress in a sample of students from dorm. Imagine meditation is assessed in the first semester and running in the second semester.  Also imagine that there is a fire in the dorm in October (first semester).
· The external event, (e.g., fire) is systematically associated with the meditation condition providing an alternative explanation for the stress levels
· Instrumentation
· Changes in measurement over time
· E.g., for Observational measures 
· Research assistants get better with practice, change of standards on which observations based (i.e., changes to the coding book), observers fatigued
Other threats to within-subjects designs
· Regression to the mean
· Attrition
· Regression to the mean
· Tendency for extreme scores (high or low) to move toward the mean when measurement procedure is repeated
· Why?
·  Luck and error in measurement play a role.  Any score is a reflection of true value plus any level of chance or error.  
· An unusually high group score could be a function of the actual variable plus chance occurrences (e.g., mood, luck). 
· The next time the variable is measured the mood or luck might not be there and you are just left with actual score. 
· It appears as if there is a change in score but that might not be due to the level of the independent variable, it could be a statistical anomaly.
· Regression to the mean is a particular problem when participants selected because of low or high scores, they will appear to decrease or increase, and the researcher might attribute it to the treatment condition when really it is a statistical anomaly.
· E.g., pre-select participants who score low on math test to receive self-esteem training (Time 1, 50%; Time 2, 65%). 
· An alternative explanation is that the change in score might just be a function of regression to mean. First score associated with poor luck and bad mood.
· Attrition
· Dropouts in the study 
· If a certain type of person drops out of the study, scores from pretest to posttest appear to differ but not because of changes in the independent variable but because a certain group of participants dropped out
· E.g., the most depressed people drop out because they can’t handle the treatment, the post mean depression score will appear to drop and might falsely be attributed to the therapy.
· What do researchers do to control threats to internal validity in within-subjects designs?
· Make sure the environment is the same as much as possible in the different levels (just like between-subjects design)
· To reduce order and other effects as being confounds:
· Have a comparison group (addresses many threats)
· Vary the order (i.e., counterbalance)
· Increase the time between levels of the independent variable
· Controlling Time
· One way to deal with carryover effects is to increase the time between treatments
· There is a tradeoff though and time affects different issues
· If greater time between treatment, there are threats from
· History, maturation, instrumentation
· If less time between treatment, there are carryover and progressive effects
Switch to Between-Subjects Design
· If expected carryover and progressive effects are strong and obvious, a researcher may simply use a between subjects design
· Eliminates threat of confounding from carryover and progressive error
Example of a within-subjects design done poorly
· Independent variable: 
· study technique (2 levels: visualize vs. rhyming)
· Dependent variable: 
· recall
· One group of participants (fifty 10 year olds) will experience two rounds of this study. 
· Round 1 (practise visualize technique in September then recall objects shown one month earlier)
· Round 2 (practise rhyming technique in October then recall objects shown one month earlier).


Class objectives, Nov. 2, 2012
· Continuation from last class, discussion of within-subjects design issues of internal validity
· 4 Big validities-external validity

Example of a within-subjects design done poorly
· Independent variable: 
· study technique (2 levels: visualize vs. rhyming)
· Dependent variable: 
· recall
· One group of participants (fifty 10 year olds) will experience two rounds of this study. 
· Round 1 (practise visualize technique in September then recall objects shown one month earlier)
· Round 2 (practise rhyming technique in October then recall objects shown one month earlier).

Importance of comparison groups and counterbalancing in within-subjects designs
· If the researcher believes that visualization is the key to improving memory and only assesses the  “visualize technique” and then memory, then the researcher can’t really say that visualization is key because she or he did not compare that to anything. 
· In other words, is that an average memory score? an above average memory score? would this happen with any memory technique?
· Solution: add comparison group (compare against yourself for a within-subjects design)

(Round 1:  Visualize/memory)       (Round 2: Rhyming /memory
· However, if you always follow the same order, there are issues of carryover effects, progressive errors, maturation, history, regression to the mean, attrition, and so on.
· Solution, vary order and add a comparison group (see next slide)

· Aren’t there two independent variables in the previous slide? (i.e., memory technique and order)
· You can think of it that way but it doesn’t have to be like that.
· It can be just a good research practise (to reduce confounds in within-subjects designs) and the researcher might have no interest in order effects.
· Alternatively, the order effects could be of interest and they could be treated as a second independent variable (in which case it would be a factorial design).
· Thus, the two groups are experiencing the measurement of the dependent variable at the same points in time. One of the groups receives visualization instructions first, the other receives rhyming instructions first.
· If there are maturation, history effects, regression to the mean, attrition, carryover, progression error, they will affect both groups similarly (i.e., the visualization and the rhyming of the independent variable); the potential confounds are spread evenly. 
· Keep in mind that the history effects, maturation effects, regression to the mean, carryover effects and so on are still embedded in the scores.
· Counterbalancing and having a comparison groups doesn’t actually remove them.
· Instead, the priority is to make things as equal as possible for the levels of the independent variable. This way any differences observed can be attributed to the level of the independent variable.
· Why isn’t this a problem? (e.g., having carryover effects and maturation effects in the mean scores)
· Most researchers are interested in knowing if one level of the independent variable is relatively higher than the other level (i.e., visualizing vs. rhyming), so this is not an issue.
· If a researcher wants to know an absolute amount of increase outside of, for instance, maturation and carryover effects, the researcher might need to try a between subjects design.
Is one design (i.e., within vs. between) superior overall?
External Validity
· Generalizability of the results
· Degree to which obtained results hold true outside the constraints of the study
· populations, environments, measurements, and times
· External validity is based on how participants are recruited and tested rather than how many of them were recruited.
· Threat to external validity 
· any factor that limits the generalizability of research results

Threats to External Validity
1. Generalizing across participants or subjects
2. Generalizing across features of the study
3. Generalizing across features of the measures

1. Generalizing Across Participants or Subjects
Do the findings generalize to the population of interest
· Several issues when considering whether research claims generalize to the population of interest.
· Convenience samples
· Volunteers
· Cultural differences
· Species differences
· Sampling procedure favors selection of some individuals over others
· One popular form of selection bias is the use of university/college students
· Easily available
· Characteristics limit generalizability to other adults – highly select group
· Age
· Education
· Socioeconomic status
· Another bias is volunteer bias
· Individuals who choose to volunteer may be systematically different than those who didn’t volunteer
· E.g., more educated, higher social class, more intelligent, more sociable
· Research conducted with North Americans might not necessarily apply to people living in Japan
· Research conducted on non-humans does not necessarily apply to humans
· Need to consider similarities and differences between species

2. Generalizing to the real word
Ecological validity
a. extent to which study mimics the real word (e.g., would a laboratory-based study used to assess aggression generalize to a real-word setting?)
3. Generalizing Across Features of a Study

Experimenter Characteristics
· To what extent can the results of the study be generalized to other experimenters?
· Results of study can be specific to an experimenter with certain set of characteristics
· Demographic 
1. Age, race, gender
· Personality
2. Degree of friendliness, prestige, anxiety, hostility

· Generality Across Response Measures
· Variables can be defined and measured in different ways
· Limited by specific measurement 
· May not generalize to other definitions or measures
· Note. Often times, researchers will include multiple operational definitions of variables and multiple measures of variables in one paper to address this issue (i.e., present 5 studies in one paper)

· Time of Measurement
· Measurement at specific time after (during) treatment
· Actual effect of treatment may decrease or increase with time
· Results may differ depending on the time of measurement 
· E.g., extent of generalizability might only be a few seconds, minute, a day, a week

· Given the potential threats to external validity, why do psychology researchers use undergraduate samples to test their hypotheses and use laboratory-based studies that seem very unlike the real world? Aren’t these low in external validity?
· Yes, but consider these points and issues.

· 1) using laboratory based studies may seem artificial but they also can involve a lot of control which is good for internal validity.  Researchers need to find a balance between increasing external validity and increasing internal validity.
· Even in the lab, researchers try their best to make it seem as real as possible in terms of how it looks and/or how it feels to be in the study.

2) Some topics can only be studied using equipment in the lab (e.g., brain imaging)

· 3) A researcher’s priority might be in theory testing. Researchers can assess the relations between variables with undergraduate samples in a laboratory based setting.  
· However, if a researcher is interested in frequency claims (i.e., prevalence of illegal drug use in Canada) representative samples are key and selecting a sample that generalizes from the sample to the larger population is key.  
· For cultural differences, there is a whole field dedicated to observing differences between cultures and attempting to generalize findings from one country to others.
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