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Internal Validity

· For within-subjects experimental designs
· Internal validity is specific for causal claims, focusing on only one type of quality 

· Confounds are a special type of extraneous variable to control
· Issues of internal validity (e.g. controlling for compounds) apply to both between-subjects and within-subjects experimental designs

What about confounds in within-subjects designs? 
· Within-subjects designs have one group of people experiencing all levels of the IV 
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· Same group of people in both levels of the experiment
· Providing assessment of the DV for both levels of the IV 

Threats to Internal Validity for Within-Subjects designs

· 2 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) 

Order Effects (5 types)
· Order-related confounds are only confounds if a researcher uses the same order of levels of the IV for every participant 
· Here are some examples of potential alternative explanations if a researcher uses the same order each time 

· Carryover order effects 
· Earlier treatment (or rather level of the IV) is still in your system or still remembered and used in later levels of the IV
· Also about things sticking in your mind, taught a specific technique or memory; might be difficult to forget and could be using both in the second level 
· E.g. placebo vs. pill, always have participants take pill first then placebo and not mindful of time difference b/w levels. The drug may affect placebo level
· E.g. caffeine study, have half drink decaf vs. caf, look the same and have everyone do level of attention span
· E.g. have one group do both caff / decaf at different time spans. If always put the caffeinated first, then give decaf; the caffeine may still be in system and don’t have true decaf levels

· Progressive order effects – testing effects
· Earlier exposure to set-up of study or dependent variable changes scores
· Experience atleast 2 times
· Practice effects – progressive improvement in performance as a participant gains experience 
· E.g. math test scores; memory games; performance on Wii game 
· Not activity levels changing as a function of the IV but rather practice b/c always experiencing one level before another 
· Fatigue – progressive decline in performance as participant gains experience 
· E.g. repeating math tests, taking caffeine, Wii game
· Always have caffeine first, have carryover BUT also decaf then caf may not have a carryover effect but could get tired of completing DV 

· Time-related order effects
· Maturation 
· Change in behaviour (e.g. physical, emotional, moral) that happens naturally over time
· Maturation is an alternative explanation if you always have one level of the IV go first 
· Especially when they are experimenting with really old or really young people 
· E.g. 90 year old memory test, one technique in Nov 2012 and different technique in Nov 2013; their ability to remember in general may have decreased and not necessarily b/c of technique 
· History
· A historical or external event that varies systematically with one level of the IV
· E.g. effects of coping techniques (meditation vs. running) on reducing stress over 2 semesters (in one of the semesters there is a fire in the dorm) 
· Instrumentation 
· Changes in measurement over time 
· Problem is if you always only have one level first 
· E.g. Coding book to give to research assistant to look for specific instances of the shy behaviour, RA may be getting better or worse at spotting shyness behaviour
· E.g. May just need experience


What makes instrumentation different from progressive order effects?
· Instrumentations about RA / researchers getting practice / fatigue
· Progressive order effects about participants getting practice / fatigue 

How do researchers reduce order effects as being confounds?
1) Have a comparison group
2) Vary the order (e.g. counterbalance)
3) Increase the time between levels of the IV

Comparison group solution

· Including a comparison group allows researchers to observe differences due to the treatment above and beyond any possible confounds (e.g. time related factors, progressive error) 

Controlling order: counterbalancing

· If you always have one condition come first then this can be an order effect which is considered a confound
· One way to deal with this type of confound is by counterbalancing
· With 2 levels, things are easy
· With more than 2 levels, get more complex
· 2 levels = 2 possible orders
· 3 levels = 6 possible orders
· 4 levels = 24 possible orders 
· Partial counterbalancing can help to make the order combinations more manageable *****TEXTBOOK*****

Controlling Time 

· One way to deal with carryover effects is to increase the time between treatments 
· There is a tradeoff through 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 

· Increase time between treatments
· Decrease carryover / progressive effects 
· Increase time-related effects (maturation, events, RA getting better at measuring variable of interest) 
· Fix one problem, introducing another; next week instead of next year, etc.
· Decrease time between treatments
· Increase carryover / progressive effects 
· Decrease time-related effects 
· Can look to literature to determine how to manage these issues 

Between-Subjects Design
· If expected carryover and progressive effects are strong and obvious, a researcher may simply use a between-subjects design
· Carryover ~IV
· Progressive ~DV

· Including a comparison group allows researchers to observe differences due to treatment above and beyond any possible confounds (e.g. time related factors)
· More advanced solution than simple experiment 

· Example of a within-subjects design done poorly: how can we fix it? 
· IV: study technique (2 levels: visualizing vs. rhyming)
· DV: recall
· 1 group of participants (50, 10 yr olds) will experience 2 rounds of study 
· R1 – practice visualize technique in September in old classroom then recall objects one month later
· R2 – practice rhyming technique in October in new classroom then recall objects one month later
· Fix
· 1 – modify environment – all in the same classroom w/ same teacher
· 2 – modify order
· G1: T1 v/m, T2 r/m
· G2: T1 r/m, T2 v/m
· Finding different ways to divide up group 
· Researcher only focused on study techniques but as good research practice mix up order of the two groups OR perhaps yes, if the researcher is interested in order effects 

· Counterbalancing and having comparison groups doesn’t actually remove the order effects (just like random assignment and matching doesn’t actually remove individual difference for between-subjects designs) 
· Instead, the priority is to make things as equal as possible for the levels of the IV (e.g. no systematic variable) 
· Embedded in the scores in a non-systematic way
· NOT eliminated by this but spread evenly and no longer confound this way! 
· Regular unsystematic variability 
· 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 IV is relatively higher than other level (e.g. visualizing vs. rhyming) so that is not an issue 
· [bookmark: _GoBack]Same problems for both, cancel each other out! BUT if certain type of variable in one level, you may have an issue 

Thus
· To control for threats to internal validity is 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 effects are being confounds:
· Have a comparison group (addresses many threats)
· Vary the order (e.g. counterbalance)
· Increase the time between levels of the IV 
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