"OCWTS

Meaningful metrics

Reproducibility con
scientometrics differ
fields

Ludo Waltman
Centre for Science and Technology Studies, Leiden University

16th International Conference on Scientometrics & Informetrics
Wuhan, China
October 17, 2017

A Universiteit
axd ¥ Leiden




Reprod

«

CWTS

ucibility in psychology

RESEARCH

RESEA CLE SUMMARY

PSYCHOLOGY

Estimating the reproducibility of
psychological science

Orpeenn Seien ce Collaboration®

INTRODUCTION: Reprodudhility is a defin-
ing feature of science, but tse extent to which
it claractertnes qurnent researdy i wnknown
Selentific claims should not gain oedenee
because of the status or authority of their
orgimator but by the replieability of their
supporting evidence. Even nesearch of exem-
plary quality may lave irrepmducible empie-
ieal findings becawse of random or fstenatic
EITOE

RATIONALE: There i concern about the rate
and predictors of reproducibility, but limited
evidene. Potentially problematic practices in-
chude selective reporting, selative analysis, ad
il ent specification of the mnditions nee
eggary or sulfdent toobtain te results Divect
replication i the attempt to recreate the con-
ditions believed sufficient for obtaininga pre-

vinely observed fnding and i e means of
establishing reproducibility of a finding with
mew data We ocoducted a largescale, oollah-
arative effort 1o oblain an initisl estimate of
e reproducibility of payehologieal sdence.

RESULTS: We conducted replications of 100
experimentsl and corvelational studies pul-
listved i three pavelsology jowrnals g high-
powered designs and orginal materials wisen
availahle. There is no sngle standand for eval-
s ting replication surcess. Here, we evalisated
repodeibility ueing sgnificne ad Fvaes,
effect dzes, subjective asesments of replica
tion teams, awd mets-analysis of effect sines
The mean effect size (r) of the replication ef-
fects (M, = 0107, 8D = 0U257) was lalf the mag-
nitwde of the mean effect da of the original
effects (M = {403, 5D = 0.138), epreentinga
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subatanitial decline M inety-seven pereant of orig-
imal stwdies had sgnifcant resls (P < 05
Thifty-six pereent of replications had signifi-

camt results; 4% of arigh
EETIET ol eifea sies wer in the
. % confidence interval
SO of the replication effect
org/ 101 126 aipe; 39% of effects were
scence TG subjectively rated to have

replicated the origna re-
sult; amnd if no bias in original results is as-
sumed, combining orging and replication
mesuls left 68% with statistieally gnifican
effects. Correlational tests augpest thal repl-
cation swoess was better predicted by the
strength of original evidence tan by charae
tergicsof the origina and replieation teams

CONCLUSION: Mo single indicator sufTicient-
1y describes replication swoeess, and the five
indicstors emmined here are not the only
ways 1o evaluate reproducibility. Nonetheles,
oolled ively these results offer a clear conclu-
ghon: A large portion of replications prodiseed
weaker evidence or U origina] Sodings de-
spite using materials provided by the original
auhors, review in advanoe Bbr methodalogi-
cal fidelity, and high statisticl power 1o detect
e origina] effect sires. Moramer, arrelationsl
evidene iz consistent with the oonelusion Ut
variation in the strength of initial evidenoe
(zuch asoriginal Fvalue ) was more pradidive
of mplication suceess tan vadation in the
clamcterstios of the teams conducting the
research (Such &8 experience and expertise).
Thee latter Biors ertainly can inflsence pep-
lication sumess, but they did not appear todo
a0

Reproducibility i mot well underatood e
canse Use ineentives for individual scientists
prioritize movelty over replication. Innova-
tion i the engine of discovery and & vitsl for
a productive, effective scientific enterprize.
However, innovative ideas beoome old news
Lzt Jowrmnal reviewers and editors may dis
miss a mew test of & published kleaas un-
original The claim that “we already know this™
belies the uncemainy of scientific evidemea,
Inndvation point out paths that are possibile;
replication points out paths that are likely;
progress relies on both, Replication can in-
crease certal nty wisen findings are reproduced
amd promote innovalion when they are noL
This project provides sceumulating evide e
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Reproducibility in psychology

A Open Science Collaboration (2015):

i “Scientific claims should ... gain credence ... by the replicability
of their supporting evidence ... (Scientific) debates are

meaningless ... if the evidence being debated is not
reproducible”

i “Direct replication ... is the means of establishing reproducibility
of a finding with new data”

A Focus on exact reproducibility as opposed to
conceptual reproducibility
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Why scientometrics is different from
psychology

1. Large share of methodological (as opposed to
empirical) research

2. Key data sources in principle available to all
scientometricians

3. Many descriptive studies at population level, with
no need for sampling

4. Journals put little pressure on publishing
‘surprising’ results

No reason to expect that scientometrics has major
reproducibility problems similar to psychology



Biggest threat to reproducibility in
scientometrics
A Mistakes in data analysis!

A Scientometricians perform relatively complex data
analyses...

A ... but often lack a solid training in data analysis

A Which scientometric research teams do
systematically try to replicate their own data
analyses?

A Magnitude of the problem is unknown, but is likely
to be significant
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Conceptual reproducibility: Debate on
performance-based funding

Journal of Informetrics 11 (2017) 905-918

Contents lists available at ScienceDiract
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Perverse effects of output-based research funding? Butler’s @Cmsh‘bﬂk
Australian case revisited
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ARTICLE INFO ABSTRACT
Arﬁr_:é-e Iﬂ'smr_'rj: More than ten years ago, Linda Butler {2003a) published a well-cited article claiming that
Awailable cnline 15 July 2007 the Australian science policy in the early 1990s made a mistake by introducing output

based funding. According to Butler, the policy stimulated researchers to publish more but
at the same time less good papers, resulting in lower total impact of Australian research
compared to other countries. We redo and extend the analysis using longer time series,
and show that Butlers” main conclusions are not correct. We concude in this paper (i}

. that the currently available data reject Butler’s claim that "journal publication productivity
has increased significantly. . . but its impact has declined”, and (ii} that it is hard to find
c such evidence also with a reconstruction of her data. On the contrary, after implementing

evaluation systems and performance based funding, Australia not only improved its share of
research output but also increased research quality, implying that total impact was greatly
increased. Our findings show that if output based research funding has an effect on research



Conceptual reproducibility: Debate on
performance-based funding

A Van den Besselaar et al. (2017):

i “Our aim is thus not to replicate Butler’s study”

i “We conclude ... (i) that the currently available data reject Butler’s

claim ... and (ii) that it is hard to find evidence for this also with a
reconstruction of her data”

i “Butler’s negative evaluation of the Australian funding system
has been uncritically used in many other studies ... But science

policy researchers have refrained from checking the data and
from replication.”
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Conclusions

A Reproducibility concerns in for instance psychology
do not translate directly to scientometrics

A Mistakes in data analysis probably represent

A
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