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Scientists must go beyond mere
formulaic uncritical compliance with
formal guidelines and critically assess
what they are doing, what their
designs and data imply, and how their
work contributes to higher level
progress in science.
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1. Hypothesis Selection

Novel Tested
hypotheses - hypotheses

Seee0ee 1%0 B

A previously tested
hypothesis is selected
for replication with

probability r, otherwise

a novel (untested)

hypothesis is selected.

Novel hypotheses are
true with probability b.

3. Communication

Experimental results are communicated to
the scientific community with a probability that
depends upon both the experimental result
(+, -) and whether the hypothesis was novel
(N) or a replication (R). Communicated
results join the set of tested hypotheses.
Uncommunicated replications revert to their
prior status.

— New result communicated
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2. Investigation

Real truth of hypothesis
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+ 1-8 a

- p l-a

Probability of result

Fig 1. Population dynamics of replication.
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doi:10.1371/journal.pone.0136088.9001

McElreath, R., Smaldino, P. (2015). Replication, Communication, and the
Population Dynamics of Scientific Discovery. Plos One 10, e0136088.
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Y =0.8X+ 0.9Z + Normal(0,1)
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McElreath (2020). Statistical Rethinking 2nd ed., p. 187

S W library(dagitty)

dag_6.2 <- dagitty( "dag {
\ A ->
A->M -
M -

A <-
S

")
////////)( Y adjustmentSets( dag_6.2 , exposure="W" , outcome="D" )
D
{A M} {S}
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McElreath (2020). Statistical Rethinking 2nd ed., p. 187

S > W library(dagitty)

dag_6.2 <- dagitty( "dag {
A ->
_> =
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M
_> —
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Y adjustmentSets( dag_6.2 , exposure="W" , outcome="D" )
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McElreath (2020). Statistical Rethinking 2nd ed., p. 187
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APS SPOTLIGHT

Perspectives Editor Klaus Fiedler to Spotlight
Pluralism, Theory, “Best Practice” Examplars

APS Fellow Fiedler is APS's first journal editor in chief based at an institution
outside North America.

December 29, 2021

As arule, | believe that statistical methods are
subordinate to research design, which is subordinate
to logic of science. (...) Likewise, even the most
elaborate or compact research design is useless if
the theory guiding an investigation is ill-defined,
Imprecise, or insensitive to prior knowledge.
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Japanese Psychological Review
2018, Vol. 61, No. 1, 42-54
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Social learning strategies regulate the wisdom
and madness of interactive crowds

Wataru Toyokawa ©'23*, Andrew Whalen' and KevinN. Laland'
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HOW CULTURE IS DRIVING HUMAN EVOLUTION,
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DOMESTICATING OUR SPECIES, AND MAKING US SMARTER
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