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Why are we talking 

The purpose of this session is to review and 

reflect on the use of NHSTP 
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Content 
•  Introduction 

•  Reviewing - Steps in hypothesis testing 

•  Basic and Applied Social Psychology on NHSTP 

•  General critique against NHSTP 

•  Why so deeply entrenched in our research practices? 

•  Myths of NHSTP 

•  A practical example 

•  Where to from here? 

•  Conclusion 
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Introduction 
“Null-hypothesis significance testing (NHST) has long been the mainstay 

method of analyzing data and drawing inferences in psychology and many 

other disciplines.” (Cumming, 2014) 

 

“Hundreds of papers and blogposts have been written about what some 

statisticians deride as `null hypothesis significance testing'. NHST deems 

whether the results of a data analysis are important on the basis of whether a 

summary statistic (such as a P value) has crossed a threshold.” (Leek & Peng, 

2015) 
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Stats 101 
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My reaction to p-values 
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My reaction to p-values 

20 years 
later! 
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My confession… 
•  I am but a researcher /scholar that dwells in the world of statistics 

•  This presentation is based on selective reading – so not my own thinking 

•  To ignite your interest in this “world” that we either take for granted or 

knowingly avoid 

•  I take the plunge and scared as hell!! 
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The four steps of NHSTP 
1.  Develop H0 about some phenomenon or parameter (is generally opposite of 

the research hypothesis, which is what researcher truly believes and wants to 

demonstrate [alternative hypothesis] – this might be generated either 

inductively, from a study of observations already made, or deductively, deriving 

from theory) [H0 = no difference] 

2.  Data collection via experiment or sample – H0 often developed after data 

collection!) 

3.  Statistical test of H0 conducted, which generates a p-value (set level of 

significance) 

4.  Interpretation of p-value - several interpretations of P often are made. 

(Johnson, 1999) 



Banning NHSTP 

12 Feb 2015 
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General critique against NHSTP 
“Statistical hypothesis testing has received an enormous amount of criticism, 

and for a rather long time.” (Johnson, 1999) 

 

“[NHSTP is]…no longer a sound or fruitful basis for statistical investigation.” 

Clark (1963) 

 

“…essential mindlessness in the conduct of research.” (Bakan, 1966) 

 

Carver (1978) recommended that statistical significance testing should be 

eliminated; it is not only useless, it is also harmful because it is interpreted to 

mean something else. 
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General critique against NHSTP 
“The main criticism is that NHST is overrated.” (Yatani, 2014) 

 

“[NHSTP]…does not tell us what we want to know, and we so much want to 

know what we want to know that, out of desperation, we nevertheless believe 

that it does!” (Cohen, 1994)  

 

“The current practice of focusing exclusively on a dichotomous reject-

nonreject decision strategy of null hypothesis testing can actually impede 

scientific progress…” (Kirk, 2003) 
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General critique against NHSTP 
“After review of the debate about NHST, I argue that the criticisms have 

sufficient merit to support the minimization or elimination of NHST in the 

behavioral sciences.” (Kline, 2004) 

 

“Given the discourse, it is no surprise that some hailed as a victory the 

banning of NHST methods (and all of statistical inference) in the journal Basic 

and Applied Social Psychology in February.” (Leek & Peng, 2015) 
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Why so deeply entrenched? 
“People are by nature good at pattern recognition… Our pattern recognition 
ability is so well-developed that sometimes we see too much meaning in 
otherwise random events… scientists may be extraordinarily good at pattern 
recognition, which also makes them subject to the potential error of seeing 
too much meaning in certain events. This seems to be true about NHST, 
because many common fallacies about it involve exaggerating what can be 
inferred from statistical tests.” (Kline, 2004) 
 
“I suspect it’s the seductive but misleading hints of importance and certainty 
- even truth - in a statement that we’ve found a “statistically significant 
effect.” NHST decisions can be wrong, and every decent textbook warns that 
a statistically significant effect may be tiny and trivial. But we so yearn for 
certainty that we take statistical significance as pretty close.” (Cumming, 2014) 
 
Dichotomous reject-nonreject decision strategy (Kirk, 2003) 
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Nester (1996) suggested several reasons:  
1.  They appear to be objective and exact 
2.  They are readily available and easily invoked in many commercial statistics 

packages 
3.  Everyone else seems to use them 
4.  Students, statisticians, and scientists are taught to use them 
5.  Some journal editors and thesis supervisors demand them (publication bias) 
  

Why so deeply entrenched? 



What’s wrong with NHSTP? 

(Editorial BASP, Trafimow & Marks, 2015) 







Some fallacies of NHSTP 
Concerning misinterpretations (Kline*, 2004) 
 

When the p-value is interpreted as the probability that the null hypothesis is true 
given the data [p(H0|D)] è Inverse probability error (Cohen, 1994) (posterior 
probabilities in light of the data, and is probably what we would really like to know. 

 p = Pr[observed or more extreme data| H0] ü [probability of horse 
winning on a rainy day vs. probability of raining when the horse wins] 

 

If H0 is rejected, the p-value is the probability that this decision is wrong. 

 Only with sufficient replication could we discern whether a specific 
decision to reject Ho was correct ü 

 

Complement of p is probability that a result will replicate under constant conditions. 

 Replication is more a matter of experimental design – and not one 
that could be answered by a single study and a statistical test ü 

 
 



Some fallacies of NHSTP 
Mistaken conclusions after making a decision about the null hypothesis* 
 

P-value is an indication or index value of magnitude of an effect; thus, low p-values 
indicate a large effect (magnitude fallacy). 

 Statistical tests and p-values measure sample size and effect size – if 
sample size is large, low p-values just confirm a large sample ü 
   

Failure to reject the null hypothesis means that the population effect size is zero. 

 (1) Basic tenet of science that absence of evidence is not evidence of 
absence; (2) Decision to fail to reject H0 may be a Type II error – e.g. 
there maybe a real effect, but the study lacks sufficient power ü 

 

Failure to reject H0: µ1= µ2 means that the two populations are equivalent. 

 H0 is usually false a priori ü 

 

 



Another myth… 
Yatani (2014) 
 

Threshold for p value 
•  Proposed by Fisher -> haven't changed it 
•  Probably reasonable choice, but there is no theoretical reasoning for it 
•  E.g. why is p=0.04 significant and p=0.06 is not? Why is p=0.0499 

significant and p=0.0501 is not? If they have the equal sample sizes, the 
cases of p=0.0499 and p=0.0501 have almost the same effects.  

•  Marginally significant? 
•  Moving away or towards? 
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Practical example 
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Where to from here? 

(Yatani, 2014) 
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Where to from here? 
There’s life beyond .05 (Cumming, 2014) 
•  Advocate estimation – effect sizes and confidence intervals (error bars) 

•  Meta-analysis 

•  Bayesian techniques 

 



Frequentist vs Bayesian 
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Nate Silver 
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Where to from here? 
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Where to from here? 
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Where to from here? 
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Where to from here? 



Statistics: P values are just the 
tip of the iceberg 

“Such a ban will in fact have scant effect on the quality of published 
science.  There are many stages to the design and analysis of a 
successful study… In practice, decisions that are made earlier in data 
analysis have a much greater impact on results — from experimental 
design to batch effects, lack of adjustment for confounding factors, or 
simple measurement error.” 
 
Ridding science of shoddy statistics will require scrutiny of every 
step,  not merely the last one. 
 
Leek & Peng (28 April 2015, Nature) 
 
 



Statistics: P values are just the 
tip of the iceberg 

“The focus of research should be on . . . what data tell us about the magnitude of 

effects, the practical significance of effects, and the steady accumulation of 

knowledge.” (Kirk, 2003) 
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In conclusion 
We are researchers that apply statistical analysis to answer 
questions about data (some specific and some not so specific) 
 
…it is not about frequentist or Bayesian!! 
 
It is the responsibility of the researcher to consider the most 
appropriate approach to answer these questions about data (…
and not to blindly or religiously apply techniques – Irizarry, 2014) 
 
One study does not provide all the answers 
 
…both frequentist and Bayesian approaches have 
contributed towards insight 
 
Map the world! 
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Moneyball 


