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IS THERE A REPRODUCIBILITY CRISIS?

7% 52%
Don't know Yes, a significant crisis

3% | |
No, there is no _ '
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surveyed

38% —
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crisis
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WHAT FACTORS CONTRIBUTE TO
IRREPRODUCIBLE RESEARCH?

Many top-rated factors relate to intense competition
and time pressure.

® Always/often contribute @ Sometimes contribute

Selective reporting

Pressure to publish
Low statistical power
or poor analysis

Not replicated enough
in original lab

Insufficient
oversight/mentoring

Methods, code unavailable

Poor experimental design

Raw data not available
from original lab

Fraud

Insufficient peer review
Problems with |
reproduction efforts

Technical expertise required
for reproduction

Variability of
standard reagents

Bad luck

onamre

100%

Baker, M. (2016). 1,500 Scientists Lift the Lid on Reproducibility. Nature 533 (7604): 452-54.

https://doi.orq/10.1038/533452a.
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Nature journal ‘reproducibility’ survey

Author views
Researchers and Audience (Oct’ 2017)




Crisis of Reproducibility: Nature Reproducibility Efforts (Oct. 2017)

Do you believe there a 'crisis of reproducibility’

within the science community?
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Physical Sciences (n = 119) --

* There is a significant crisis of reproducibility ® There is a slight crisis of reproducibility

® There is no crisis of reproducibility ® | don't know




Which factors contribute to a failure to reproduce
results?

Selective reporting of results

Pressure to publish for career advancement

Original findings not robust enough because not replicated enoughin lab
publishing work
Original findings obtained with low statistical power / poor statistical
analysis

Insufficient oversight / mentoring by lab Pl

Protocols, computer code or reagent information insufficient or not
available from original lab
Methods need particular technical expertise that is difficult for others to
replicate

Mistakes or inadequate expertise in reproduction efforts

Raw data not available

Poor experimental design
Fraud
Insufficient peer review of research

Variability of standard reagents

)

Bad luck

0% 10% 20% 30% 40% 50% 60% 70%

* Always contributes  ® Very often contributes




Where is reproducibility being discussed?

Where have you heard about a ‘crisis of reproducibility’
as an issue within science?

58%

56%
36%

Discussions with ~ Scientific journals Mainstream media  Discussions at Not heard of crisis
colleagues conferences




Ranking of scientific stakeholders based on
perceived potential to improve reproducible

research
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Researchers

Laboratory Heads

Publishers

Department Heads

Professional societies
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Which, if any, of the actions listed have you found research

Institutions undertaking to improve reproducibility?
0% 5% 10% 15% 20% 25% 30% 35% 40%

Fund training for researchers 37%

Established reporting systems for withessed malpractice 36%

Endorse compliance with established methodological guidelines for 3004
improvement of experimental design 0
Set strict guidelines that encourage data sharing _ 32%

Conduct audits to ensure maintenance of record keeping and good

0,
research practice 24%

Ensure researchers hold licences for experiments undertaken 19%

17%

Other







DATA PIPELINE

The design and analysis of a successful study
has many stages, all of which need policing.

e
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Inference

Summary statistics

Statistical modelling

Potential statistical models
Exploratory data analysis

Tidy data

0

Data cleaning

Raw data

1

Data collection

Experimental design

R

O Papel das instituicoes: clima ético e

formacao em ética e integridade da
investigacao

Better education is a start. Just as anyone who does DNA
sequencing or remote-sensing has to be trained to use a
machine, so too anyone who analyses data must be trained in
the relevant software and concepts. Even investigators who
supervise data analysis should be required by their funding
agencies and institutions to complete training in
understanding the outputs and potential problems with an
analysis.”

Leek, J., Peng, R. Statistics: P values are just the tip of the iceberg. Nature 520, 612 (2015).
https://doi.org/10.1038/520612a



NAOMI A, P STARK

requests to referee an article on the grounds that it lacks
enough information for me to check the work. This can be a
hard thing to explain.

Our lack of a precise vocabulary — in particular the fact that we
don’t have a word for ‘you didn't tell me what you did in sufficient
detail for me to check it" — contributes to the crisis of scientific
reproducibility. In computational science, ‘reproducible’ often
means that enough information is provided to allow a dedicated
reader to repeat the calculations in the paper for herself. In bio-
medical disciplines, ‘reproducible’ often means that a different lab,
starting the experiment from scratch, would get roughly the same
experimental result.

In 1992, philosopher Karl Popper wrote: “Science may be described
as the art of systematic oversimplification — the art of discerning

rithat rita smaatr urth adrirantama Aamait? TAThat saaxr

F rom time to time over the past few years, I've politely refused

No reproducibility
without preproducibility

Instead of arguing about whether results hold up, let’s push to provide
enough information for others to repeat the experiments, says Philip Stark.

or analysis is preproducible if it has been described in adequate detail
for others to undertake it. Preproducibility is a prerequisite for
reproducibility, and the idea makes sense across disciplines.

The distinction between a preproducible scientific report and
current common practice is like the difference between a partial list of
ingredients and a recipe. To bake a good loaf of bread, it isn’'t enough to
know that it contains flour. It isn't even enough to know that it contains
flour, water, salt and yeast. The brand of flour might be omitted from
the recipe with advantage, as might the day of the week on which
the loaf was baked. But the ratio of ingredients, the operations, their
timing and the temperature of the oven cannot.

Given preproducibility — a ‘scientific recipe’ — we can attempt to
make a similar loaf of scientific bread. If we follow the recipe but do
not get the same result, either the result is sensitive to small details
that cannot be controlled, the result is incorrect or the recipe was

. . .
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Ciéncia Aberta e Responsavel:

Transparéncia, Integridade, Robustez e Rigor

- Partilha de dados, materiais e publicacoes
- Mudanca da cultura instifucional

- Modificacdo dos incentivos

- Valorizacdo da replicacao

- Valorizacdo da colaboracao internacional

- Criacdo de uma ciéncia mais diversa e inclusiva




Suporte para Mudanca

Redes de Reprodutibilidade

Associacao de pares que tem como principal
finalidade contribuir para a adocdo de prdticas de
investigacdo replicaveis, fransparentes, robustas e de
elevado rigor cientifico e éfico.

Objetivos:

d. a organizacdo de foruns de discussdo e
atividades de formacdo

. a curadoria de materiqis e recursos

C. ainvestigacdo, sistematizacdo e disseminacdo de

novas formas de fazer icas de investigacdo.
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Conheca a PTRN:

Rede Portuguesa de
Reprodutibilidade
Cientifica

Contato:
ptrn.info@agmail.com

https://www.ptrn.pt

RN®

PT Portuguese
@ feprosuonity Network

Portuguese
Reproducibility Network

wetcoue:  RNE

Redo Portuguesa de Reprodutibilidade Cientifica

MISSAQ

Conheca a PTRN.

@infoPTRN

WELCOME TO PTRN!
BEM-VINDO AO PTRN!

Portuguese Reproducibility Network
Rede Portuguesa de Reprodutibilidade Cientifica

Portuguese &
Reproducibility Edit proﬁle

Network

PTRN
@infoPTRN

PTRN: A peer-led consortium to promote the adoption of replicable, transparent,
robust, and rigorous research practices in Portugal

© Portugal (& ptrn.pt Joined September 2021

68 Following 37 Followers

Tweets Tweets & replies Media Likes

# Pinned Tweet
@  PTRN @infoPTRN - Sep 30
#Reproducibility #ScienceTwitter #0penScience
Interested in reproducibility and best-research practices?
Doing research in Portugal? join our initiative and help us build better
research practices:

PTRN | My Site 1

Eb



https://www.ptrn.pt/
mailto:ptrn.info@gmail.com

Como funciona a PTRN?

Investigadores e comunidade académica
(gestores de dados, gestores de repositorios digitais e data centers, técnicos de informacdo,
bibliotecas, arquivos e curadoria de dados, especialistas de informdtica, cientistas de dados e

gestores de ciénciaq)

Organizam atividades de promog¢ado de ciéncia aberta e responsavel

- Journal clubs
» - Workshops/formacoes, palestras, “Open Science Day”
Iniciativas de valorizacdo de boas prdaticas de investigacdo

R N y Facilitar a partilha de recursos entre nicleos

PT ® Portuguese - Sistematizar recursos materiais
Reproducibility Network - Conectar experts e formadores

Nucleo Local

Nucleo Local
Nucleo Local

Coordenar esforcos a nivel nacional

Nucleo Local
Nucleo Local

Outros
intervenient

Integracao de instituicoes de ensino
superior a rede

processo cientifico (e.g., agéncias de

Comunicacao com intervenientes no
€s financiamento, editoras)

@infoPTRN



https://www.ptrn.pt/

Participe!

A PTRN € aberta d comunidade
académica em todo territério nacional!

Grupos existentes:

- Junte-se a iniciativa para partihar
experiéncias

Nao existe um grupo?

- PTRN pode ajudar a criar um grupo

https://www.ptrn.pt

University
of Minho

University
of Porto

Nova
Medical
School

@infoPTRN
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Agradecemos a atencao!
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