· Chapter 8 –basic issues in experimental research

· Essential features of any well-designed experimental design.

· R must vary at least one IV to assess its effects on Ps’ behavior

· R must have power to assign Ps to the various experimental conditions in a way that assures their initial equivalence
· R must control extraneous variables that may influence Ps’ behavior

· Chapter 9—Experimental Design

· introduce you to commonly used experimental designs & examples

· should enable you to understand most experimental research

· so far, all examples of experiments one-way designs
· One IV manipulated

· different levels of it administered

· one-way, two–groups design
· one-way, multiple-groups design
· one-way designs--limitation!

· only allow researchers to look at ONE IV at a time

· human behavior clearly function of multiple influences 

· achieve greater external validity (generalizability) 

· factorial designs--contain two or more IVs

· Conceptual example—drug interactions and alcohol
· Empirical non-psych example—Plant Growth—sunlight & water!
· FACTORIAL DESIGNS

· contains two or more IVs that are completely crossed

· that means that every level of every IV appears in combination with every level of every other IV

· create every possible combination of all levels of all of IVs

· Simplest possible factorial design: two IVs, two levels each

· 2 x 2 design

· Factorial nomenclature—identifies three things

(1) number of IVs (factors)

(2) number of levels of each of the IVs

(3) number of cells/total conditions

· multiplication sign

· indicates variables are completely crossed

· = total # of cells—# of conditions

· go through some examples of designs

· Empirical non-psych example—Plant Growth—sunlight & water!
· Hypothesis: growth rate of plants influenced by

· amount of sunlight 

· amount of water

· 2 x 2  (completely crossed design)

· see other OH for illustration

· What do we find?

· ME for sunlight

· No ME for water

· Interaction b/w sunlight x water
· Interactions and factorial designs
· Factorial designs

· More efficient—testing more than one IV at a time

· Allow to detect interactions in addition to the Main Effects of each of the IVs

· Only in factorial designs

· Can have as many Main Effects as IVs

· Can have as many Interactions as you can cross variables

· figure out factorial nomenclature 1st, then decide on how many main effects and interactions you can have

· e.g. 2 x 2 => 2 ME & 1 Interaction

·       2 x 2 x 4 => 3 ME & 4 interactions 

· Situation in which two or more IVs work together to influence the DV

· What does it mean to have an interaction b/w two variables?

· If interaction in two-way factorial design, it means that the effect of one of the IVs depends on the level (e.g., presence or absence) of the other IV

· Essentially, you QUALIFY your predictions

· Effect occurs under some conditions but not under others

· If you get confused about what Interactions mean:

· Remember…

· conceptual example—Drug interactions

· Different prescription/non-prescription drugs you take

· Or drug and alcohol

· Non-psych empirical example—growth rate of plants
· Interactions always involve both variables
· two IVs => there is only ONE interaction
· even though it might “look/appear” differently depending on the perspective you take

· try looking at it from both of the IVs “perspectives”

· One is often much more meaningful than the other

· that includes graphing & interpreting it both ways

· More Examples in lecture
· If significant interaction present, main effects cannot be interpreted without taking interaction into account
· Otherwise, main effect results could be misleading
· Have table of means=>be able to graph

· factor “A” (IV 1) on x-axis

· DV on y-axis

· Label your each axis!

· factor “B” (IV 2)—one line for each level in body of graph

· Know how to interpret lines

· varying shapes of graphs with different type of effects

· However, cannot infer whether significant interaction or main effects present from graph alone

· Do statistical significance testing

· Interactions come in different shapes… they are not all the same

· Spreading interaction (ordinal)

· Effect of one IV a lot weaker at one of the levels of second IV than at other level of second IV

· Typically at least one main effect present
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Lines do not cross or do not cross in the middle

· Crossover interaction (disordinal)

· Opposite effects of one IV at different levels of other IV

· No stat sig main effects present

· Lines cross over pretty much in the center
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· Examples we went over in class and graphed outcomes

· Bower, Monteiro, & Gilligan, 1978
· hypnosis—happy/sad mood—memorize 16 words
· later time—happy/sad mood—recall word
· interaction and no main effect
· told by student—learn foreign language best in morning after two cups of coffee
· how do you test this?
· possible outcomes
· look at numerical and graphic displays
· Warren et al. 1982—of mice and maze running
· Mixed (also called expericorr) designs
· It is, in essence, a Quasi-experimental design b/c
· Not all IV are manipulated
· Not all participants are randomly assigned to all conditions
· Combines one manipulated IV with one subject variable IV
· Some features of both experimental & relational research
· foreign language learning example used earlier
· time of day, amount of coffee, etc crossed with whether P is a morning or afternoon person
· Extremely useful (and more and more common) design
· Look at the combination of situational and dispositional influences on behavior
· Greater external validity—BOTH situational and internal factors combine to influence what we do—how we behave, think, and feel
· Though typically less internal validity b/c less control
· [Can analyze data using analysis of variance techniques or correlational techniques
· If subject IV continuous—median split—high vs low— ANOVA 
· Or use continuous variable—correlational]
· E.g. sex, disorder/symptoms or not (e.g., schizophrenia, depression), children vs adults, personality characteristics (self-esteem, attachment, extraversion, etc.), rearing environment (enriched/poverty, alcoholic parent or not, divorce or not).

· Same principles as in true experimental design apply

· However, just like in relational research, be careful about causal interpretation involving subject variables!

· Assigning Ps to conditions

· one-way designs come in three varieties—as in Chap 8

· Randomized groups design

· Matched-subject design

· Repeated measures/Within-subjects design

· factorial designs

· As in one-way design, can have randomized groups, matched-subjects, or repeated measures designs
· But ALSO, between-within design that combines features of randomized groups and repeated measures design

· Posttest and Pretest-Posttest Designs

· Post-test only designs

· DV measured only after experimental manipulation

· Pretest-posttest

· Measure DV twice—before and after manipulation

· Advantages

(1) Can test whether Ps in experimental conditions do not differ in DV before manipulation

(2) compare pretest and posttest scores on DV

(3) more powerful—similar to “within-subject” design

· Disadvantage

· Pretest sensitization—same as in w/in design

· have their usefulness—but not necessary to draw solid causal conclusions and often not feasible

· Chapters 8-9 — Experimental Designs

· introduces you to commonly used experimental designs & examples

· should enable you to understand most experimental research

· When you are confronted with a description of research—you need to look for answers to 2 important questions:

· FIRST: is there only one IV or are there multiple IVs?

· one-way design  vs   multi-group factorial design (two-way, three-way... factorial design)

· how many levels does each IV (factor) have?

· SECOND: do Ps in experiment serve in only one or more than one experimental condition?

· between-subjects design (randomized groups or matched subjects design)

or

· within subjects (or repeated measures) design

or

· B/w-W/in design (combination)

--------Review of some important Ideas and Concepts-------

· Descriptive statistics

· Inferential statistics

· r—is there an association/relation b/w two variables?
· t-tests—compare two groups only
· F-tests  (Analysis of Variance--ANOVA)

· 3 groups or more

· statistically sign F-test tells you sth. about Overall effect
· some groups are stat sign different from each other
· Need to locate effect
· e.g. Factorial design—e.g., 2 x 2

· Are there main effects?

· Is there an interaction effect?

· If so, what groups actually differ from each other?

· Test Simple main effects
· In 2 x 2 can test two pairs of simple main effects

· Comparing specific means in factorial design is conceptually the same thing as doing a t-test

· difference is that different computational formulas are used

· Null hypothesis—H0

· Alternative hypothesis—H1

· Statistical significance

· Significance (alpha) level

· Two incorrect decisions we could make & want to avoid

· Type 1 error—decide sth. is going on when in pop. nothing is

· Type 2 error—decide nothing going on when in pop. there is

· What does it mean when you obtain a “statistically significant” result based on conducting statistical significance testing?
· A difference between experimental conditions is said to be significant at the 5 percent level (p less than .05) when it is big enough, that by chance alone, it would be expected to occur only about 5 percent of the time

· evaluate results from our study by calculating the p (probability)-level of having obtained the particular result by chance alone

· p-level indicates probability that the observed effect is really zero in the population

· if result determined “statistically significant”, means it (the observed effect) probably did not arise by chance
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Hypothetical Coffee study: foreign language learning ability


                                            —time of day & a.m vs p.m.=>Subject variable!
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Hypothetical Coffee study: foreign language learning ability—time of day & coffee
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Hypothetical Coffee study: foreign language learning ability—time of day & coffee
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Hypothetical Coffee study: foreign language learning ability—time of day & coffee
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Type of housing effect; fype of feeding not=> need to do statistical test


2nd Q: as IV occur together, are effects independing of each other or interact?


=>determine whether diff b/w means of the results pertaining to to two levels of one IV changes with 


level of other IV


=>although no overall effect of feeding schedule, performance of these mice was quite diff 


Depending on whether they lived in enriched or standard cages


***specifically—once a day performed same—average; mean performance under unlimited feeding 


ranged quite a bit--from 6 to 22!
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See Warren, Zerweck, & Anthony, 1982: factors influencing learning ability in old mice
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Based on Bower, Monteiro, & Gilligan 1978:  Mood and Memory


=>but my hypnotist was an imposter
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Based on Bower, Monteiro, & Gilligan 1978:  Mood and Memory





Mood when


learning





happy





sad





happy





Mood during recall





sad








20





20





20





20





30





10





10





30





Amount of


Water





High





Low





High





Amount of Sunlight





Low 








31.4





16.6





24





24





37.2





25.6





10.8





22.4





Amount of


Water





High





High





Low





Amount of Sunlight





Low 








9.05





8.95





9.7





8.3





9.2





8.9





10.2





7.7





Discussion


Topic





High


(2 tasks)





Relaxing





Anxiety


provoking





Level of cognitive load





Low 


(1 task)





Discussion


Topic





High


(2 tasks)





Relaxing





Anxiety


provoking





Level of cognitive load





Low 


(1 task)





A2





A1





B2





B1





C2





C1





C2





C1





B2





B1





C2





C1





B2





B1





A2





A1





Example of 2 x 2 x 2


Factorial design
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