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Normative Structure of Science

RobertK.  The Soc|olog
Merton of Science d
Edited and Theoretical and

with an Introduction by

Norman W, Storer Empirical Investigations

Robert K Merton, “The Normative Structure of Science”, 1942 essay in

The Sociology of Science edited by Norman W Storer, published 1973 W by OSC
oY http://www.collier.sts.vt.edu/5424/pdfs/merton 1973.pdf
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We have to be above criticism

* “Incipient and actual attacks upon the integrity of
science have led scientists to recognize their
dependence on particular types of social structure.
Manifestos and pronouncements by associations of
scientists are devoted to the relations of science and
society. An institution under attack must re-examine its
foundations, restate its objectives, seek out its
rationale. Crisis invites self-appraisal. Now that they
have been confronted with challenges to their way of
life, scientists have been jarred into a state of acute
self-consciousness: consciousness of self as an integral
element of society with corresponding obligations and
interests.”
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During the Brexit discussion

Britain has had enough of experts, says Gove

Brexit campaigner offers to have disputed EU contribution figure audited

Justice Secretary Michael Gove takes part in a live Sky News Q&A on Brexit © PA

Henry Mance, Political correspondent JUNE 3, 2016 H 625 =

https://www.ft.com/content/3be49734-29cb-11e6-83e4-abc22d5d108c
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Who is the expert?

OP-ED CONTRIBUTORS. , . ”SCOtt P rU itt, th e
Scott Pruitt’s Attack on Science e T e ER e

Would Paralyze the E.PA.

S Environmental Protection
—— - Agency, has announced
W\ that he alone will decide
what is and isn’t
acceptable science for the
agency to use when
developing policies that
affect your health and the
Sy S PRSI environment.”

the use of some scientific studies.

Mr Pruitt is a lawyer.

https://www.nytimes.com/2018/03/26/opinion/pruitt-attack-science-epa.html
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The credibility of science is under threat

e “Speaking as a scientist, cherrypicking
evidence is unacceptable,” Hawking said.
“When public figures abuse scientific
argument, citing some studies but suppressing
others, to justify policies that they want to
implement for other reasons, it debases
scientific culture.”

https://www.theguardian.com/science/2018/mar/14/i-would-not-have-survived-
nhs-enabled-stephen-hawking-to-live-long-life
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This is our new reality

T ruth Post -truth
| think thefefore| | believe therefore
| am l'm right !

0O
U

kg

https://thenorwichradical.com/2017/01/12/post-truth-politics-and-the-war-on-

intellect/

&
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Reproducibility

If studies cannot be replicated then this
brings the whole credibility of the
scientific endeavour into question.
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Reproducibility project

Conducted replications of 100

Reproducibility Project: Psychology SIS

experimental and correlational <@
studies published in three Reproducibility Project: Psychology .

Jon Anderson, Jo

psychology journals using high-
powered designs and original R Y
materials when available. p—
¢ Rep|lcatI0n effeCtS - half the Estimating the Reproducibility of Components

Psychological Science
ooen s :

[ d f ] ] |
I I l a g n It u e O O r I gl n a pen Science Colla boration @ Estimating the Reproducibility of

Al : R di - . -
bstract: Reproducibility is a defining feature of science, but the extent to Psychological Science
Naral Fakann Vid

effects (substantial decline) T i e e

* 97% of original studies had
significant results

* 36% of replications had
significant results

https://osf.io/ezcuj/
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UK Government Science & Technology Committee

Accessibility Cookies Email alerts RSS feeds Contact us

ﬁ www.parliament.uk [Search

UK Research Integrity

Home LERIEINERIETEIENRETS MPs, Lords & offices  About Parliament = Get involved  Visit Education Shop
House of Commons House of Lords What's on Bills & legislation Publications & records Parliament TV News Topics

L]
You are here: Parliament home page > Parliamentary business > Committees > All committees A-Z > Commons Select > Science and Technology Committee
(Commons) > Inquiries > Parliament 2017 > Research integrity

Science and Technology Committee (Commons) S

Research integrity

— “looks at trends and
developments in fraud,
misconduct and mistakes
in research and the O e

the tre dnmlsc dct/mtk pb\

Inquiry status: open

The deadline for written submissions was Thursday 5 October 2017. If you would like to send a late submission
please contact Committee staff.

Scope of the inquiry

has also bee: called 'c in reprud

is s s
ity' o arc
L] L]
The Committee continues the previous Co ittee's inquiry, takini
p u I Ca I O n O re S e a rC forward the evidence it had received before the General Election
Terms of reference: Research integrity
| t n
reSuits.

— Oral Evidence session 6
March 2018

https://www.parliament.uk/business/committees/committees-a-z/commons-
select/science-and-technology-committee/inquiries/parlia ment-2017/resea rch-

integrity-17-19/ ﬁ OS C
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Early days in US

The National | SCIENCES BOARD ON BEHAVIORAL, COGNITIVE,
Academies of | ENGINEERING AND SENSORY SCIENCES

MEDICINE Division of Behavioral and Social Sciences and Education

C . tt
I { d . b . I . t d
I { I . b . | . t . S .
As the result of a congressional mandate, the National Science
[ [ ) Foundation has asked the National Academies to explore the issues of
reproducibility and replication in scientific and engineering research. The
committee will explore what is known and identify areas that may need

more information to ascertain the extent of reproducibly and replication,
review current activities to improve reproducibly and replication

highlighting examples of good practices, and examine factors that
adversely affect reproducibly and replication. Past Meetings

[ .
A Ca e I I l I e S O S C I e I l C e View the full statement of task for this activit December 12-13, 2017: View archived videos and

presentations from this meeting_

Subscribe 0 _SHARE K ¥

Upcoming Meetings

Al meetings are held in Washington, DC

February 22-23, 2018: Agenda | Register
April 18-19, 2018
May 31-June 1, 2018

Committee Members
Commitise Members' bios Staff Information

e e
. Harvey V. Fineberg, Chair, (NAM), President, Gordon and Betty Moore Foundation Jennifer Heimberg, Study Director, Division on
David Allison (NAM), Dean and Provost Professor, School of Public Health, Indiana University, Earth and Life
L]

Bloomington Sciences
Lorena A. Barba, Associate Professor, Mechanical and Aerospace Engineering, George Washington Thomas Arrison, Program Director, Policy and

http://sites.nationalacademies.org/dbasse/bbcss/reproducibility and replicability i
n science/index.htm
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Is this narrative wrong?

* Opinion: Is science really facing a reproducibility
crisis, and do we need it to?

e Daniele Fanelli

* PNAS March 12, 2018. 201708272; published ahead of
print March 12,

2018. https://doi.org/10.1073/pnas.1708272114

* “In light of multiple recent studies, there is no evidence
that scientific misconduct and QRPs have increased.
The number of yearly findings of scientific misconduct
by the US Office of Research Integrity (ORI) has not
increased, nor has the proportion, of all ORI
investigations, that resulted in a finding of
misconduct.”
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Recommendations

 DATA HANDLING THE IRREPRODUCIBILITY

* 4. Researchers should make
their data available for
public inspection after
publication of their results.

e 5. Researchers should
experiment with born-open
data—data archived in an
open-access repository at
the moment of its creation,
and automatically time-
stamped.

Causes, Consequences, and the Road to Reform

https://www.nas.org/images/documents/NAS irreproducibility
Report.pdf

CRISIS OF MODERN SCIENCE


https://www.nas.org/images/documents/NAS_irreproducibilityReport.pdf

List of scholarly commons & charters

Over 90 declarations and position statements
from around the world

Statement/declaration

San Francisco Declaration on Research Assessment
Forcell Joint Declaration on Data Citation Principles
FAIR data principles

Science International - (draft) Accord on Open Data

Leiden Manifesto for research metrics

Science Europe Principles on Open Access publisher
services

European open science cloud for research - position
paper

The Hague declaration on Knowledge Creation in the
Digital Age

Principles of the Scholarly Commons

2012
2014
2015

2015
2015

2015
2015

2015

2017

http://www.ascb.org/dora/

https://www.forcell.org/datacitation

https://www.forcell.org/group/fairgroup/fairprinciples

http://www.icsu.org/news-centre/news/science-international-to-
agree-international-accord-on-open-data

http://www.nature.com/news/bibliometrics-the-leiden-manifesto-
for-research-metrics-1.17351

http://www.scienceeurope.org/uploads/PressReleases/270415 O
pen Access New Principles.pdf

http://libereurope.eu/wp-
content/uploads/2015/11/0SC Position Paper-final-30.10.15.pdf

http://thehaguedeclaration.com/

https://www.forcell.org/scholarly-commons/principles

http://tinyurl.com/scholcomm-charters §
+0SC

Office of Scholarly Communication


http://www.ascb.org/dora/
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https://www.force11.org/group/fairgroup/fairprinciples
http://www.icsu.org/news-centre/news/science-international-to-agree-international-accord-on-open-data
http://www.nature.com/news/bibliometrics-the-leiden-manifesto-for-research-metrics-1.17351
http://www.scienceeurope.org/uploads/PressReleases/270415_Open_Access_New_Principles.pdf
http://libereurope.eu/wp-content/uploads/2015/11/OSC_Position_Paper-final-30.10.15.pdf
http://thehaguedeclaration.com/
https://www.force11.org/scholarly-commons/principles
http://tinyurl.com/scholcomm-charters

All of these statements reflect Merton

 The four Mertonian norms of science (1942)

— universalism: scientific validity is independent of the
sociopolitical status/personal attributes of its participants

— communalism: all scientists should have common
ownership of scientific goods (intellectual property), to
promote collective collaboration; secrecy is the opposite of
this norm.

— disinterestedness: scientific institutions act for the benefit
of a common scientific enterprise, rather than for the
personal gain of individuals within them

— organized scepticism: scientific claims should be exposed
to critical scrutiny before being accepted: both in
methodology and institutional codes of conduct.

.: EY 0 S c
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Open data is a core principle

Use the wheel to

explore open science
Open peer

revews

characteristics and Rassarch dats
indicators. b » repositones
Journal

policies on

open peer

tow data
’ Corrections

and
retrachons

shanng

A

S
e®
G\ Open a‘-'-ci\oo‘?'
~/ \c@
fo pub“c Researcher
attitudes
lowaras open

ACCesS

Dpen access
publcatons

Journal
policies on
Alternative Funder - .
publishing policies on NS
platforms* open access

European Union Open Science monitor. Click to dive into the data.

Open Science Monitor - European Commission. 28 March 2017
http://ec.europa.eu/research/openscience/index.cfm?pg=home&section=monitor
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http://ec.europa.eu/research/openscience/index.cfm?pg=home&section=monitor

The challenges of implementing Open Science

Wear sensible
shoes

Rock can be
slippery

@ H O Image by Danny Kingsley

Office of Scholarly Communication



We need institutions to play along

* “Improving the quality of research requires
change at the institutional level”

 Smaldino PE, McElreath R. 2016 The natural selection of bad
science. R. Soc. open sci.3: 160384.

http://dx.doi.org/10.1098/rso0s.160384

e “Universities and research institutes should play a
major role in supporting an open data culture”

e Science as an open enterprise The Royal Society Science
Policy Centre report 02/12 Issued: June 2012

DES24782https://royalsociety.org/~/media/policy/projects/s
ape/2012-06-20-saoe.pdf

2 0SC
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http://dx.doi.org/10.1098/rsos.160384
https://royalsociety.org/~/media/policy/projects/sape/2012-06-20-saoe.pdf

Roadmap for institutions

* LERU paper on Open Science was approved by the Rectors’
Assembly last weekend.

* Electronic version published of the paper - 29t" May 2018
* Launch event in Brussels - 12t June 2018

* Includes “The eight dimensions of open science: a roadmap for
universities”:
— The future of scholarly publishing
— The European Open Science cloud (EOSC)
— FAIR data
— Skills
— Research integrity
— Rewards
— Altmetrics
— Citizen science

2-0SC
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Some institutions are standing up

Office of Scholarly Communication
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Tu Delft

FEBRUARY 4, 2018

TU Delft Strategic Framework 2018-
2024: what does it mean for

Open Science?
22239392
2210239

‘,i @ Impact for a
J 0

9 petter society

TU Delft Strategic Framework 2018-2024

TU Delft published its new Strategic Framework 2018-2024: on 12 January, during the Open Science Symposium and its 176th
birthday celebration.

https://openworking.wordpress.com/2018/02/04/tu-delft-
strategic-framework-2018-2024-what-does-it-mean-for-open- OSC

science/ %55
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Utrecht University

Utrecht University n Nederlands

UULnI / Organisation / Strategkc Pian 2016-2020

Organisation

f P Gowe ice and organisati Working at  Practical Matters  Contact

Strategic Plan 2016-2020

Utrecht University’s policy for 2016 to 2020 is set out in the Strategic Plan 2016-2020

Profile
> Mission and strategy

> Strategic Plan 2016-2020

> Sustainability 3 (pdf). It includes details about our ambitions and objectives for this four-year

> Diversity period. The plan was developed with the help of numerous staff members, students,
> Culture and sport members of our employee and student representation bodies and various partners.

> Facts and figures
o (T T The aims of the Strategic Plan - to name but a few examples - include:
> Tradition and history » Innovations in our teaching model

L Renewing our research facilities
Governance and organisation

Increasing interdisciplinary collaboration
Working at

Strengthening our international position
Practical Matters

Strengthening the university’s reputation

Contact

contributing visibly to solving problems in society

"Utrecht University aims to operate at the

orefront of Open Science."

The University Strategic Plan 2016-2020
https://www.uu.nl/en/organisation/strategic-plan-2016-2020
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University of Reading’s ‘vision statement’

University of )
@Rea ding Searchin Everything Q

Study & Life Research About Us

OPEN RESEARCH VISION;

A Vision for Open Research at the University of LA

Reading: draft for consultation ;erf;::c':fomat on on Open

What is Open Research? _ -
Consultation on the Vision for Open

Open Researchis a term used to describe a set of practices which make the different Research: a message from Phil

stages in the research workflow as available as possible, as early as possible, for Newton

consultation and re-use by others. It is based on the principle that knowledge

produces the greatest benefits if it is shared as widely as possible. Download PDF of the Vision for Open
Research

Our Vision for Open Research

The | Iniversitv chamninns Onen Research hercaiise recearch condiicted on anen

https://www.reading.ac.uk/research/open-research.aspx

+0SC
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University of Reading

* Successful open research themed conference style
event at Reading at end of March 2017

* Decided to create a statement about our overarching
principles a philosophical foundation about the
benefits of adopting these kinds of practices — the OA
and RDM policies sit under this.

* Pre-testing showed need to translate in very clear
terms - it is very easy for the audience to read things
through their own preconceptions

e Launched the consultation on 20t February, was
closed on 14 April. Report being written now (response
rate was low).

': EY 0 S C
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Challenge 1 - the language problem

» a0
s L .‘-‘;

it Al
LAV

""\.\ |
- ".I‘l Q'|| \:'[ 1N
A

JALIZATION

WBITL
BASSIVIZATION

Learn
toWrite

Badly

e L0 l SeIenee
Michael Billig

http://www.cambridge.org/gb/academic/subjects/psychology/social- Y w OSC

psychology/learn-write-badly-how-succeed-social-
sciences?format=PB#WGOj6Hqgf8fLWujw.97 Offce of Seholarty Communicato



http://www.cambridge.org/gb/academic/subjects/psychology/social-psychology/learn-write-badly-how-succeed-social-sciences?format=PB

University of Cambridge

* Currently running a consultation with the
community to understand attitudes towards
Open Research

* Phase 1 of the survey closed on 21 May, will
finally close 4 June

* Over 300 individual responses to date

0SC
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Cambridge survey focused on Content & Infrastructure

Development seemed too conceptual

* Open Content
— Open access to research publications (OA)
— Open data
— Open educational resources (OER, including open courseware)
— Open bibliography (also known as open metadata)
— Open source software (OSS)
* Open Development
— Open development (also known as open development method, ODM)
— Open educational practices (OEP)
— Open peer review
— Open science/open research
— Open innovation
* Open Infrastructure
— Open standards
— Open systems

Corrall, S., & Pinfield, S. (2014). Coherence of "Open" Initiatives in Higher Education and Research: Framing a Policy Agenda. In
iConference 2014 Proceedings (p. 293 - 313). doi:10.9776/14085 http://hdl.handle.net/2142/47316
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Type of researcher

I

N
Researcher

Masters Student -

Undergraduate
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Self assessment of knowledge

I consider myself to
be knowledgeable
about Open Research

| consider myself
interested but not
knowledgeable about
Open Research

| do not know much
about Open Research
but would like to
know more

| do not know much
about Open Research
and am not
interested

| | |
0 10 20 30 40 50 G0 70 80 a0 100 1o 120
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Lack of clarity

* Answers to: Are there any other ways you are
working in an open manner?

— ‘I realise from previous section that | am so
engaged - wasn't familiar with the term prior to
this survey’

— Several said:

e ‘Sharing with colleagues in my department’ and
* ‘Presenting at conferences’

.: EY 0 S C
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Challenge 2 - disciplinary differences

FIELDS arrancED BY PORITY
—
MORE PURE
SOCIOLOGY IS PSYCHOLOGY IS BlOLOGY 15 WHICH IS JUsT OH, HEY, Z DIDNT
JUST APPUED JUsT APPLIED JUST APPLED  APPUED PHYSICS, SEE YOU GUYS ALL
PSYCHOLOGY BIOLOGY. CHEMISTRY IT'S NICE TO THE \WAY OVER THERE.
\ BE ON TOF.
% \ o
E 3 .0 i j

Comic by XKCD - https://xkcd.com/435/

+0SC
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Disciplinary specific

Biomedical researchers actively practice open research

Clinical researchers practising open research

Population and public health researchers experience challenges in data sharing
that need addressing

Humanities researchers have very little experience of data sharing
and seemingly not much could motivate
them to share their data

Social science researchers little experience of data sharing and
reuse and perceive minimal benefits from
data sharing

Van den Eynden, Veerle et al. (2016) Towards Open Research: practices, experiences,
barriers and opportunities. Wellcome Trust.
https://dx.doi.org/10.6084/m9.figshare.4055448
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Challenge 3 - broader issues

W Subscribe  Findajob Signin  Search ~ The International edition ~
News Opinion  Sport Culture Lifestyle Morev Gual‘dian

Money » Property Pensions Savings Borrowing Careers

Highereducation  [Jnjversity strikes to continue after staff e
reject pension offer

Union forced to throw out deal reached with employers in attempt
to end dispute

9.

B s T - —~— 1T
correspondent y By i & B e
P | S e, reative Cloud.
el Mar 2008 1702 G : : Breek door met 's werelds beste creatieve apps.
. L Vanaf € 12,09/maand (incl. btw). Lid worden »
fly)® 2072 ¢

© This article is over 2 months old

Research is changing and work conditions are changing. It
might not be a good time.

https://www.theguardian.com/education/2018/mar/13/stri .« OSC

king-university-staff-irate-over-pensions-deal-ucu e
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Challenge 4 — need to incentivise

F'—‘T f’:‘

Image: Flickr Jason Taellious reward — CC-BY-SA 2.0
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A call to arms

Ot

iational weekly journal of science

Home | News & Comment | Research | Careers & Jobs | Current Issue | Archive | Audio & Video | For A

Issue 7671 Column: World View

‘ Faculty promotion must assess
. reproducibility

‘ Research institutions should explicitly seek job candidates who can be

frankly self-critical of their work, says Jeffrey Flier.

‘ ~)

12 September 2017

] poF | @, Rights & Permissions

The spectre of irreproducible research haunts the biomedical community. There are many
contributors besides intrinsic variability: inadequate training, increasing competition, problems in
peer review and publishing, and, occasionally, scientific misconduct. The diverse causes make
finding solutions difficult, especially because they must be implemented by independent
constituencies, including funders and publishers.

One group that must step up is that to which | belong: academic
leadership. Nine of my 40 years as a physician-scientist were
spent as dean of Harvard Medical School (HMS) in Boston,

Related stories

» Our obsession with

Massachusetts. In that role, | oversaw the process for appointing, eminence warps

promoting and supporting a faculty of more than 10,000. As research

dean, one is swamped by everyday crises, and the capacity to
arddrace milltinrnnnad nrnierte diminichee nuar tima My taniire not mansions of straw

« Publish houses of brick,

http://www.nature.com/news/faculty-promotion-must-assess-reproducibility-1.22596

One group that must step up is
that to which | belong: academic
leadership.

Academic institutions can and
must do better. We should be
taking multiple approaches to
make science more reliable. One
of the most effective (but least
discussed) is to change how we
appoint and promote our faculty
members.

Our processes should encourage
evaluators to say whether they
feel candidates’ work is
problematic or overstated, and
whether it has been reproduced
and broadly accepted.

e
PRy
o
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UK institutions incentivising open scholarship

* One institution reviewing promotions around “what is
excellence and how do we measure it?” in which
“excellence in openness” is being considered.

* Two institutions offer “Open Scholar of the Year” awards,
one of which also offers a competition for ECRs / PGRs, the
prize for which would be filming of a mini documentary
about their research so that they can promote it to a wider
audience.

* Oneinstitution reported considering rolling up their open
data and paper policies into a broader ‘open science’ policy.

* |Inlreland they have some system level openness indicators:
— % of publications deposited in Open Access repositories
— Number of researchers trained in FAIR data management

.: EY 0 S C
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Attempt to track this

* “Open Scholarship and Open Science:
Recognition and Reward”
https://www.mendeley.com/community/open
-scholarship-recognition-and-reward/ open to
all to access and contribute to.

* Research Data Sharing includes a folder
entitled: “Rewards and Incentives for Data
Sharing” https://www.mendeley.com/commu
nity/research-data-sharing/

- 0SC
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https://www.mendeley.com/community/research-data-sharing/

In summary....

* |nstitutions need to step into this space. But:
— Language is a problem
— Solutions look different to different disciplines
— Researchers feel under siege

— The reward structure is crucial

+0SC
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Questions/Discussion

Thanks!

Dr Danny Kingsley

Deputy Director, Scholarly Communication &
Research Services

Cambridge University Library
@dannykay68
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