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What should applied science 
journal editors do about 

statistical controversies? 





Protecting sugar gliders in old growth 
forests

http://vitalpethealth.co.uk/sugar-glider-fun-facts/

Is modified timber harvesting compatible with the 
conservation of tree-dwelling mammals?

Four sites in harvested forest, four in undisturbed forest
Measured reproduction and survival over three years.

p(Ho) = 0.38
Conclusion: the practice is compatible with conservation

https://theconversation.com/sending-leadbeaters-
possum-down-the-road-to-extinction-11249

https://www.greenleft.org.au/content/will-
leadbeaters-possum-survive-extended-forest-
agreement



Errors
When we look at H0 and H1 there are two potential errors:

A type I error is the incorrect rejection of a true null hypothesis.
e.g. Concluding a site is unsuitable for wildlife when harvesting has no 
important impact

A type II error is the failure to reject a false null hypothesis.
e.g. Concluding there is no effect of forest harvesting when there is an 
important impact

The special problem of Type I and Type II errors in 
crisis disciplines.

Null Hypothesis Statistical Tests



Is there a problem in conservation 
science?







Claims of some disadvantages of NHST for 
environmental science

• It implies it is important to avoid declaring an impact 
when there is none, but less important to avoid 
declaring an activity is benign when there is an 
impact (it implies that Type 1 errors matter more 
than Type 2 errors)

• Thresholds for statistical significance usually are 
unrelated to biologically important thresholds

• Poor survey, monitoring and testing procedures 
reduce apparent impacts.



§ You repeat a study 15 times, and calculate 
p values for each.

§ Should you conclude there is no effect?

A. Yes
B. No
C. There’s not enough data
D. Don’t know
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.000***

.001***
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.000***

.039*

.139

.230

.016*

.321

.002**

Challenges: Intuitions about p values



Some history in quotes

1960s  
§ Traditional null-hypothesis significance-testing is "... no longer a sound or fruitful 
basis for statistical investigation” Clark (1963) 

1970s  
§ “I’m not …nit-picking...  I am saying that the whole business [NHST] is so radically 
defective as to be scientifically almost pointless” (Meehl, 1978).  
§ "... the reason students have problems understanding [NHST] is that they may be 
trying to think.” Deming (1975) 
§ "... significance testing should be eliminated; …it is … harmful…” Carver (1978) 

1980s  
§ “despite two decades of … attacks, the mystifying doctrine of null hypothesis 
testing is still today the Bible” (Gigerenzer & Murray, 1987).  

1990s  
§ "... hypothesis testing does not tell us what we want to know … out of desperation, 
we nevertheless believe that it does.” Cohen (1994) 

2000s  
§ “…null hypothesis testing can actually impede scientific progress.” (Kirk, 2003). 



• The replication crisis (the ‘reproducibility revolution’)

Ioannidis, J. P. A. (2005). Why most published research findings are false. 
PLoS Medicine 2: e124. tiny.cc/mostfalse
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http://www.tiny.cc/mostfalse


The imperative to achieve statistical significance (p < .05) explains: 

1. selective publication—file drawer

2. data selection, tweaking, and p-hacking until p is sufficiently small 

3. why we think any finding that once meets the criterion of 
statistical significance is true and doesn’t require replication

Not only are many false positives published 

BUT many, perhaps even most, published findings are false 
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The Ioannidis argument 



Data selection, tweaking, p-hacking
‘Questionable research practices’ (QRPs)

p hacking—it’s very easy to: 
§ test a few extra participants
§ drop or add dependent variables 
§ select which comparisons to analyze 
§ drop some results as aberrant 
§ try a few different statistical analysis strategies 
§ then finally choose which of all the above to report
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RDFs
Researcher 
degrees of 
freedom



What should an editor recommend?

• Plot the data
• Stipulate a biologically important effect size a priori
• Calculate the power of any NHS tests a priori
• Calculate and display the size of the effect and its 

confidence interval (i.e. visually, and focus on 
estimation)

• Don’t ask redundant or self-evident questions
• Pre-register all studies
• Don’t use p-values?
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Research question: “How large is the effect of … on …?”
The best answer: A 95% confidence interval 

The ‘new’ statistics: inference by eye

50 51 52 53 54 55 56
Cat’s eye



§ Should you conclude 
there is no effect?

Individual judgements

A. Yes

B. No

C. Not enough data

D. Don’t know
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Two independent groups: Rules of Eye
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overlap=.5 
p ≈ .05 

Rule 4 
95% CIs 

proportion 
overlap=0 
p ≈ .01 
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• Two 95% CIs just touching (zero 
overlap) indicates moderate evidence of 
a population difference (approx p = .01)

• Moderate overlap (about half average 
MoE) is some evidence of a difference 
(approx p = .05)

• When both samples sizes are at least 
10, and the two MoEs do not differ by 
more than a factor of 2.

• Use the rule without reference to p

Cumming, G. (2009). Inference by eye: 
Reading the overlap of independent 
confidence intervals. Statistics in Medicine, 
28, 205-220.



Paper 1.

using multinomial log-linear models, … XXX actions 
addressed fewer components than XXX actions 
(2.7 ± 0.3 vs. 4.5 ± 0.2, respectively) 

with longer standing XXX … tending to address more 
components 
(mean ±SE: IR = 5.0 ± 0.3, BC = 4.3 ± 0.3, GD = 3.5 ± 0.5, 
RW = 2.9 ± 0.8, AM = 1.1 ± 0.3). 



Paper 2. 
Mean number of XXX, based on whether they were the 
most frequently studied or from a weighted list. 



“I propose a procedure by which the critical Effect Size 
is given primacy. 

Statistical decision criteria are then selected according 
to the relative weighting of the perceived consequences 
of Type I or Type II errors.”



Our solution

Articles reporting a NHST should be pre-registered.

Articles reporting p values for NHSTs should also 
report confidence intervals (CIs) for each estimate, in 
the text and in figures. 

In all cases, authors must be explicit about what error 
intervals represent.


