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Fundamental question:
Is peer review the appropriate tool for science?

For a proper answer we need to know:

(i) What are the aims of science;

(i) How can we measure whether these aims are fulfilled or
not;

(iii) How efficiently peer review contributes to these aims;

(iv) Are there better alternatives for the fulfillment of these

el




What are the aims of science?
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Definitions.
v Peer review

Science p E
- Scientia /lat knowledge

v'a systematic enterprise
v'that creates, builds and organizes knowledge

v'in the form of testable explanations
v'and predictions about the universe

Discussion:

v'science is discovery as well as invention
v'regularities and laws of nature

v’ applied sciences (uses of knowledge, e.g.,
engineering, medicine)




Aim 1: Creation, building, and organization of
knowledge

Includes discovery, development of theories, and observation

Scientific Reports Table of Con.. %
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Measurement ?

- Creation of groundbreaking
knowledge vs. incremental
advancement of knowledge

- Typically: the number of
publications (EC, OECD,
NSB/NSF), in SCI, SSCI

Is peer review efficient for this

aim?

- Works as a filter

- Raising doubts, critical
reading

- Finding problems

- Expert evaluation
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Aberrant DNA methylation at promoters is often linked to tumorigenesis. But many aspects of DNA methyla - 5
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Questioning the role of the fre cortex in multi p beh — a TMS/EEG study

»
Krutika Gohil, Gabriel Dippel, Christian Beste

Cognitive control is central to many every day situations. There, we usually have to combine different actions to achieve a
task goal. Several lines of research indicated that ...
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A novel hepatovirus i
Jie-mei*u, Lidi Li, Cui-yuan Zhang et ai

Hepatitis A virus (HAV) is 3 hepatotropic picornavirus that causes acuts liver disease worldwide. Here, we report on the
identification of a nove! hepatovirus tentatively named

Identification of Meflin as a Potential Marker for Mesenchymal Stromal Cells »
Keiko Maeda, Atsushi Enomoto, Akitoshi Hara et al.

Bone marrow-derived mesenchymal stromal cells (BM-MSCs) in culture are derived from BM stromal cells or skeletal stem
cells. Whereas MSCs have been expioited in clinical

Abundant box jellyfish, Chironex sp. {Cnidaria: Cubozoa: Chirodropidae), discovered at depths
of over 50 m on western Australian coastal reefs »
John K. Keesing, Joanna Strzelecki, Marcus Stowar et al.

Box jellyfish cause human fatalities and have a life cycle and habit associated with shallow waters (=5 m) in mangrove
creeks, coastal beaches, embayments. In north-western

Cobalt oxide nanoparticles can enter inside the cells by crossing plasma membranes »
Elena Bossi, Daniele Zanella, Rosalba Gornati et ai.

The abiity of nanoparticles (NPs) to be promptly uptaken by the cells makes them both dangerous &nd useful to human health.
It was recently postulated that some NPs might cross ...

Autoimmune Responses to Soluble Aggregates of Amyloidogenic Proteins Involved in
Overl i Prone and Autoimmunogenic regions »

Neurodeg ative Di:
Sandeep Kumar, A. Mary Thangakani, R. Nagarajan et al

Why do patients suffering from neurodegenerative diseases generate autoantibodies that selectively bind soluble aggregates
of amyloidogenic proteins? Presently, molecular basis ...

Larsen and von Ins (2010),
Scientometrics, 84(3),

See also Bornmann and
Mutz (2014) arxiv,

follow up of Little Science,
Big Science by de Solla
Price (1961)

Exponential growth

Continues even after the
appearance of new forms:
Conference proceedings,
open archives, homepages



Aim 1: Creation, building, and organization of

knowledge
Includes discovery, development of theories, and observation

Are there better alternatives ? P@E
to publish in peer-reviewed journals

- Publication in books, video, private letters, paintings (no
review)

- Dissemination by word of mouth, general newspapers,
blogs, wikipedia entries (public debate, no authorship)

to peer review of submission

- Post-publication selection (impact, Nobel-prize)

- Continuous update (wikipedia)

to evaluation of scientists

- Patronage

- Core-funding

- Salaries and promotion based on seniority




Aim 2: Generation of explanations and fundamental theories

Measurement ? PﬁE

Is peer review efficient for this aim ?
- Influential overarching theories published in
non-peer-reviewed form (e.g., books)

Philo@ffphiae
Naturalis
Principia
Mathematica

- Conclusion: rather yes (drop of prestige of books science books are more
for the general public)
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Aim 3: Innovations
Measurement: ?

Is peer review efficient for this aim: ?

Are there better alternatives ?
- Patents, copyright benefits (e.g., music)

- R&D teams
- Market forces behind
- Hierarchical pressure (state, war)
- Self-disciplined creation
- Hierarchical pressure (church, state)
- Crazy individual life-goals
- Trial and error, creative design




Some most important human innovations of all time

Peer
reviewed?
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Aim 4: Making human life easier and happier

Measurement? P E
- GDP, quality of life, human life expectancy

Is peer review efficient for this aim: ?

Are there better alternatives?
 Democratic selection: every view and opinion counts
equally

* Pitfall: lack of objectivity, wonderworlds, religions
 Market selection: reactions to needs

» Pitfall: what is produced depends on purchasing power
* Hierarchical selection

* Pitfall: misuse of power, no correction for mistakes




Aim 6:

Measurement: ?

Is peer review efficient for this aim: ?

Are there better alternatives: ?




