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Crisis of reproducibility

« General pressure towards publication output:
* measured and estimated using bibliometric values limited

project durations

 Due to lack of time and resources:

 repeatability of experiments and reproducibility of research
results sometimes not guaranteed

urrent Issue | Archive | Audio & Video

For A

1,500 scientists lift the lid on reproducibility

Survey sheds light on the ‘crisis’ rocking research.

Monya Baker

SPECIAL | 18 OCTOBER 2018
Challenges in irreproducible
research
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Terminology: Data versus metadata

Highly inconsistent use of both terms in different
scientific communities
 Metadata being “data describing data” seems to be incomplete.
* Better definitions:

(Research) data

» used for ‘correlations’ and ‘comparisons’ with other (research)
data, also named ‘variables’ (explanatory/responsive)

Parameters

 used to control conditions to make measured values (= data)
reproducible, also named ‘invariables’

(‘Metadata’) information
* being used for making (research) data accessible: ‘locators’
e information, describing (research) data and parameters

snsh
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Descriptive data documentation

e Concatenation of workflow segments documentation

 Data
f’}@%<

A

Morphologische Merkmale

Molekulare Merkmale

Okologische Merkmale

Morphologische Merkmale

Molekulare Merkmale
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FAIR principles

* Findable
* To find for humans and computers
* |IDs, registration, data description

* Accessible
* Authentication and authorisation
 Communication protocol, authentication and authorisation

* Interoperable
* Integration with data, in applications, workflows for processing
* Language for knowledge representation

e Reusable

* Sufficiently described for replication and combination in
different settings

e Relevant attributes, community standards, provenience
information, licenses

snsh
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FAIR++ additions

* Reproducible

* Enabling repeatability of experiment and reproducibility of
results

* physical object ID linked with attributes reflecting operational
designs along workflow

snsh
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FAIR++ additions

Resulting data
products/
documents

M/Data: language,
vocabularies, references

= Interoperable —

28.06.2022
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Open
- Data Repository

‘ suitable schema (and
protocol) supporting
query interfaces
multipartite naming
— Interoperable — structures of concepts, —

with reference options

—v‘ Accessible -—‘

—

—

A

Scientific Community

Wilkinson, M. D. et al. Scientific Data 3 (2016). doi:

10.1038/sdata.2016.18
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Workflow segmentation

preceding workflow
segment

28.06.2022

Digital
unit

Physical
unit

Transformation Measurement Transaction

[URI, DOI]

subsequent workflow
segments

Transformation Measurement Transaction
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Reproducibility -

requirements

* Procedural (experimental) designs and documentation

Object-orientated documentation of procedural designs and
executions using corresponding descriptor types

e Structured workflows with distinct segments of workflow steps
and categorization into measurement, transformation and

Internet
resources
Study
External information Descriptive data Descriptortype
Item / Object
Categorical descriptor
Categorical data
s Quantitative data Categorical state
Description scopes )
Text descriptor data Quantitative descriptor
s Molecular sequence data
) Text descriptor — = -
Descriptor status data
Diversity Workbenct
r,_ = ' .Jpn ! Sequence descriptor =
components
Descriptions / Traits States / Values Descriptors / Design
Elements

Measurement

O

O

Physical
object
identity

O OD and MI values O

O Operation design and method

O
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Reproducibility - requirements

e Concatenation of workflow segments documentation

» Data quality documentation must be available for data analysis
to aid meaningful interpretation

* Documenting ‘cross-influences’ of procedural steps along entire

workflow
Domains 1-3: Operation design and method
— descriptors and values for transformation, Physical objects
Reusability measurement, and transaction (transformation products)
—
O ‘AccessDesign’ -~ i
p:
— 6 *———
Design . % '
Physical O Digital E1 » 0000 % O numerical
E2 —= @000 8 @
: > 5 @ ——
Object ES3 O000 3§
' E4 » 0000 § O —
2 v categorical ® o
Physicd. & » @ Digital TF -ME -TA & Digital objects (measurement products)
Operation Desi (Mensurernas) Operation Design (Analysis) b
S R @ P gn( y Method Inf. various g categorical
p . > S o
Repeatability Repeatability + © % 0000
— Reproducibility — Reproducibility > © £ 0000 '
(if all factors S ao¥ N
controlled; & o
otherwise \O (\Qz\ A2
repeatability only) \g’i‘\ \«\6“
)
S
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Thank you for your kind attention
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