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Why Most Published Research Findings Is science really facing a reproducibility crisis, and do

Are False we need it to?
John P.A. Ioannidis - 2005 Daniele Fanelli - 2017
Most scientists 'can't replicate Improving reproducibility in animal research

studies by their peers'
Tom Feilden - 2017

Florian Frommlet - 2020

Reproducibility trial: 246 biologists get The replication crisis has spread

different results from same data sets through science - can it be fixed?

Anil Oza - 2023 Clare Wilson - 2022

Science has been in a “replication crisis” The replication crisis has led to positive structural,
for a decade. Have we learned anything? procedural, and community changes

Kelsey Piper - 2020 Korbmacher et al. - 2023
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WHAT FACTORS CONTRBUIE TO IRREPRODUOIBE RESEARGH

Selective reporting
Pressure to publish
Low statistical power or poor analysis
Not replicated enough in ariginal lab
Insufficient oversight/mentoring
Methods, code unavailable
Poor experimental design
Rawdata nat available fromoriginal lab B Aveys/often contritute
Fraud | Sometimescontribuie
Insufficient peer review E

- Baker; M 1,500 scientists lift the lid on
0 20 40 &0 100% reproducibility. Aafure533, 452-454 (2016).
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What additional guidelines you knowfor designing pig tnals
focusing on performance, digestibility, and meat/carcass quality?

u Mentimeter

Instructions

Goto

www.menti.com

Enter the code

4433 3122




- Many guidelines for experimental design are available. Most are broadly applicable, some are specific
toanimal tnals and feware spedfic for pig tnals

- Guidelines can be very useful, but when in doubt, consuit a statistician (before the experiment starts).
—  Most guidelines discuss essential elements to consider when designing an experinment.




Inclusion criteria  experimental plan

hypothesis replication

blinding - .
gossary oo £ XPETIMENtal unit

N :
environmental factors training J power anaIySIS
pilot study Sample S|ZE@ control group

reporting 3Rs pitfalls representativeness

rotocols

statistical analysis” statistician
designs rgndomization

significance level gxclusion criteria




HPOTHESS ANDANALYSS

- Define a clear hypathesis a priori, to avoid HARKing (Hypathesising After the Resilts are Knoan).
The study design must match the hypathesis defined
- Dfine the statistical analysis a priori: no P-Hacking (adjust analysis to obtain significant resuits).




EXPERIMENTAL/ OBSERVATIONAL LNT

- Define the experimental unit: entity to which a treatment is applied independently.

- Define the dbservational unit: entity on which measurements ar observations are made.

- Vhentreatments are applied to groups of animals, the measurements at the animal level are nat
necessarily independent of each ather; and the experimental unit is the group.
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- Egtimate the nunber of replicates, i.e sample Size ar number of experimental units per treatment.

- Rerforma power analysis a priari to ensure that a statistically significant effect can be found,
If one exists, and no tine and resources are wasted

- Power depends on the effect size you wish to determming the estimated variance and the replication

GGGGGGGGGGGGGGGGGGGG

aall effect size large effect size
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- Bock what you can, randamize what you cannat.

- UWse blocking to eliminate knoan variation (g, weight).

- Use randomization to assign treatments to experimental units (eg, pen).

- Use blinding to avaid cbservational bias i.e measurements without knowledge of treatment applied

N AN /AN AN
AN m_rama,n'ze_’@ (N
e L - = i~
R~ &
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- Report all details on the experimental design, including the statistical analysis and exclusion of data.

- Report all resuilts, avoid Cherry-Picking (selection of only statigtically significant results to support a
hypaothesis whilst ignoring ather non-significant results) and Spinning (over-interpretation to make
results more beautiful than they are).

- Consider using repositories for data/statistics/software to enhance transparency and reproducibility.




FOLLOWUS TO STAY TUNED ON
THE PROJECT RESULTS

< pigwebh2020@gmail.com m @PIGWEB
@ www.pigweb.eu f @PigwebH2020

W @PIGWEB_H2020 @pigwebh2020
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