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Recall
· Null effect in an experiment implies that there are no differences b/w the levels of the IV
· Used during hypothesis testing 

Null Effect
· Null effects are not often reported in psychology journals but this does not to imply they don’t exist
· They exist, but are just not reported

· Publication bias exists
· Transparency that makes scientific method better way of knowing 
· E.g. Open Science framework for Psychologists – research questions publicly available; allows researchers to determine why its not working  

· When a researcher is faced w/ a null hypothesis (e.g. NO difference b/w violent / non-violent group) what does he / she do? 
· Scrap her or his career 
· Discard the hypothesis 
· Throw out the project
· Review study design *****
· p > 0.05 
· p < 0.05  

· In order for you to understand how researchers review their experimental designs, you need to be able to distinguish between two types of variability – the good and the bad
· Measures of variability - Assess how spread out the scores are (E.g. range / SD) 

· “Good” variability
· Systematic differences due to IV (E.g. b/w the levels)
· E.g. some kids watch violent / non-violent, M aggression scores VARY 
· ONLY type of variability that researcher wants! 

· “Bad” variability
· Differences due to unsystematic variability (E.g. differences w/i the levels)
· Extraneous variables (regular vs. confounds) 
· Regular bad type = bad variability, extra things that could potentially interfere w/ results 

· Not actually learning to calculate inferential statistics, the basic idea is this:
· Researchers want a greater ratio of good variability to bad variability (good > bad)

When reviewing the study design, what could be throwing off the ratio? 

· Not enough of the “good” variability (b/w levels)
· Weak manipulations
· Insensitive measures

· Too much of the “bad” variability (w/i levels)
· Unsystematic Variability
· Measurement error
· Individual differences
· Situation variability

Not enough of the “good” variability (b/w levels)

Weak manipulations

· A researcher might figure out that the intended manipulation of the IV was not strong enough 

· E.g. number of violent acts in study 
· Look for instances when more violence / less violence
· Find 2 clips, 5 violent acts (HI) vs. 3 violent acts (MOD)
· May not find any differences in aggression lvls 
· HI possibly NOT enough or MOD too high 
· MAY want to make HI (10), LO (0)
· E.g. money study (.25, .50, 1.00)
· More money, more happiness BUT do not find  
· NOT really a difference b/w the 3 lvls 
· Differences NOT large enough, spread out more so money is more meaningful 
· Make things MORE different at first
· If effect found gradually reduce difference to see if effect generalizes to smaller levels ***** EXAM *****
· Stronger case b/c not so different / obvious 
· E.g. Caffeine Study
· Taper off, expresso vs. no expresso; gradual doesn’t make sense 
· Look at literature and see the norms that are present here 

Insensitive measures

· If measure is too crude, researcher will not be able to find differences

· E.g. relationship satisfaction w/ whether or not they are divorced in a year 
· May not find the variability that exists in this measure 
· Use a likert to capture more variability, more sensitive measure 
· E.g. Assessing rxn time in s when the effect occurs in ms 
· NOT going to find the effects or differences b/w the levels b/c what is happening is occurring below the examined levels
· E.g. smell test for extent of food decay
· Not capturing other ways that ppl could be getting sick
· Could be getting sick regardless of smell 

Special cases of weak manipulations / insensitive measures 
· Ceiling effects / Floor effects

	Ceiling effects
· Participants score the same; top end of the scale (too HI)
· E.g. everyone doing well at memory test, everyone is aggressive 

	Can be a function of …
· Manipulation of the IV (e.g. weak manipulation)
· E.g. anxiety manipulated by telling ppl that they will receive a shock (10 / 50 / 100 V); it is possible that all ppl will score at the top end of the anxiety scale
· Receiving any type of shock will cause everyone to be anxious 
· Measurement of the DV (e.g. insensitive measure)
· E.g. Evaluating different study techniques but if math test too easy, everyone will score high regardless of the study technique that you are taught 
· May need to pilot to see what is not too easy / not too hard 

Floor Effects
· Participants score the same; bottom end of the scale (too LO)
· E.g. basic descriptive statistics thru M / range; everyone scoring really high implying manipulation not effective enough in distinguishing b/w levels 

Can be a function of …
· Manipulation of the IV (e.g. weak manipulation) 
· E.g. Give children (O.1 mg, 0.5 mg, 0.8 mg of sugar); all participants are likely to show no difference in energy b/c the sugar lvl is too weak so all will score at bottom end
· Measurement of the DV (e.g. insensitive measure)
· Evaluating different study techniques but if math test too hard, everyone will score low regardless of the study technique that you are taught
· Wrong to throw out study techniques
· Should look at variability / look at measures to know don’t have enough difference in math tests 
· Easier to capture variety of scores 

How does a researcher deal w/ weak manipulations, ceilings and floors?

· Manipulation check 
· Construct validity of the manipulation
· E.g. researcher may ask various q’s (did you notice this, did you think this was a violent program) – ensure that you have seen the IV in an intended way
· Did the manipulation work? 
Too much of the “bad” variability (w/i levels)

Unsystematic variability (MIS)

· Systematic variability outside of the manipulation of the IV (e.g. confounds) are a problem
· Unsystematic variability is an issue

· Unsystematic variability or error variance
· Gets in the way of detecting effects
· Mask or hide the effects of good variability 
· “Muddies the water”  
· Not in a systematic way as a confound but does get in the way of researcher finding an effect
· True score vs. other factors 
· Can inflate / deflate the scores and cancel out effects across lvls

· 3 sources
· Measurement error 
· Individual differences
· Situation noise

Measurement Error
· Any factors that inflates or deflates a person’s true score
· E.g. GRE score is a function of their true score / random error of measurement 
· E.g. fatigue (deflate), luck (inflate)

· Common Sources of Measurement Error
· Observer error 
· E.g. RA coding behaviours
· Coders might not always see the same thing 
· Environmental change
· Room temperature, lighting, crowding 
· Participant changes
· Transient mood, health, fatigue-level, motivation
· Not wreck but muddy waters  
· Get enough people, results will probs not be skewed

· Solutions for Measurement Error
1. Reliable, precise measurements
· E.g. behavioural measure: trained RA, detailed coding book
2. Measure more instances 
· Variety of angles 
· Typical scale NOT usually ONE question but multiple! 
· Any one q may not speak to a person to capture variable but if ask from variety of angles, increase chances of capturing variables
· E.g. RA see shyness? Variety of variables such as d from other kids, extraverted, excluded
· NOT guarantee but increases chances 

Individual Differences
· Particular problem in between-group designs

· Solutions for Individual Differences
1. Change the design (E.g. make it a within-subjects design)
2. Add more participants – the more people you measure, the less likely an extreme person will skew the results
· E.g. 10 ppl vs. 100 ppl more robust 

Situation Noise
· Factors that relate to the environment 
· E.g. noisy coffee shop 
· Caffeine on attention span 
· All caffeinated coffee in noisy coffee shop; all decaf in library 
· Only manipulate the lvl of caffeine 
· Env systematic way to IV
· Could remove confound if had everyone complete in noisy coffee shop (held constant) but still effects results not in a systematic way but cloud results
· Everyone in quiet library so less stimulation; remove confounds / neat + tidy 

Another reason for the null effects that has nothing to do w/ variability
· This is a real possibility
· After exploring other issues, a researcher just might have to accept that there is no support for the hypothesis 
· Flexible to hearing about different types of evidence, look at own data and see what you receive 
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