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Science and Informatics Challenges
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As research articles age, the odds of their raw data being extant
drop dramatically.
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Data Sharing by Scientists: Practices and Perceptions

Carol Tenopir™*, Suzle Allard', Kimberly Douglass’, Arsev Umur Aydinogh', Lel Wu', Eleancr Read”,
Maribeth Manoft’, Mike Frame’
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Require data integration
across broad scales

Traditional publication
does not make data
available by default

Data within repositories
can be siloed, limiting
discovery

Wide need for
community training




NSF DataNet

Sustainable Digital Data Preservation and Access Network
Partners (DataNet)

PROGRAM SOLICITATION
NSF 07-601

National Science Foundation
Office of Cyberinfrastructure

Directorate for Computer & Information Science & Engineering

Preliminary Proposal Due Date(s) (required) (due by 5 p.m. proposer's local time):
January 07, 2008
November 13, 2008

Full Proposal Target Date(s):
March 21, 2008

May 15, 2009



NSF DataNet

Sustainable Digital Data Preservation and Access Network
Partners (DataNet)

I. INTRODUCTION

Chapter 3 (Data, Data Analysis, and Visualization) of NSF’s Cyberinfrastructure Vision for 215! Century
Discovery (https://www.nsf.gov/pubs/2007/nsf0728/index.jsp) presents a vision in which “science and
engineering digital data are routinely deposited in well-documented form, are regularly and easily
consulted and analyzed by specialists and non-specialists alike, are openly accessible while suitably
protected, and are reliably preserved.” The goal of this solicitation is to catalyze the development of a
system of science and engineering data collections that is open, extensible and evolvable.

January U7, 2008 T
November 13, 2008

Full Proposal Target Date(s):
March 21, 2008

May 15, 2009



Three Primary Goals
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Data Table, Image, and Other Data Details
B8 Source Data
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Building an
Empowered
and Engaged
Community

Three Primary Goals



Science is Best Served by an Open and Inclusive Global Community

Understanding and Engaging the Future Users of DataONE

Publishers

Societies

P

Foundations
Libraries
w Think Tanks
Federal State Local re
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Libraries

‘ Administration
‘@ Academia

Scientists

Institutions

Libraries

Researchers

Teaching Faculty

Citizen Scientists

Citizen Activists

Teachers

Informal Educators

Curriculum Builders




Federated Security

Preservation and Metadata
Provenance and Workflows
Semantics and Integration

Distributed Storage

Sociocultural Barriers to Data
Sharing

Community Engagement and
Education

Citizen Science / PPSR

Sustainability and Governance

Usability and Assessment

Exploration, Visualization and Analysis




Working Groups

Foundation for target research, development and education activities
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Scientists Tell Us

15t Scientist Survey (2011)

BPLOS |ox

TENTHANNIVERSARY 750 472
. . . . . Save Citation
Data Sharing by Scientists: Practices and Perceptions
Carol Tenopir [E], Suzie Allard, Kimberly Douglass, Arsev Umur Aydinoglu, Lei Wu, Eleanor Read, Maribeth Manoff, Mike Frame 53,319 75
Published: June 29, 2011 » https://doi.org/10.1371/journal.pone.0021101 View Share
2d Scientist Survey (2015)
@ PLOS |one
TENTHANNIVERSARY 190 75
. . ) Save Citation
Changes in Data Sharing and Data Reuse Practices and
Perceptions among Scientists Worldwide 16386 176
View Share

Carol Tenopir, Elizabeth D. Dalton [E], Suzie Allard, Mike Frame, Ivanka Pjesivac, Ben Birch, Danielle Pollock, Kristina Dorsett

Published: August 26, 2015 « https://doi.org/10.1371/journal.pone.0134826




Tenopir et al 2011

Scientists Want to Share Data

84%

81%

76%




Scientists Want to Share Data

84%

81%

76%

. €— Currently share all of their data 6%

Tenopir et al 2011



Scientists Want to Share Data

84%

81%

76%

€— Currently share SOME of their data 28%

Tenopir et al 2011



Perceived Barriers to Data Sharing

There is insufficient time to make them
available

| need to publish first 43.5%
Lack of funding
Don't have rights to make data public

There is no place to put them

People don’t need them 24.7%

[ I I I I I I I I I 1

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Tenopir et al 2011
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Federated Search

Data Discovery and Access from Multiple Repositories
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[l Coordinating Node

Leaflet | © OpenStreetMap contributors, CC-BY-SA, © OpenStreetMap © CartoDB
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DATAONE SEARCH: Search Summary Signin Sign up

X Clear all filters

Datasets 1 to 25 of 1,829 e
il n 2 3 74 Next Sortby | Mostrecent % 5  pe—
Papua New
Guinea 1
My Search Jonathan A Walter, Rachel Fleck, Michael L Pace, and Grace M Wilkinson. 2019. Lake surface areas and watershed =~ . = =
o = @ areas for 4012 lakes in the USA and New Zealand. Environmental Data Initiative. 1
hitps://pasta.ternet.ed a C "
zealand en 9 1
Filter by: 1 Australia
-~ Peter Doran and Andrew Fountain. 2019. McMurdo Dry Valleys logical Station L ions. LTER Network
» E3 Data attribute Member Node. pasta.lternet.edu/package/metadata/em|/knb-lter-mcm/7030/6
oF 9 a2 ® 104 ; .
» % Annotation
b [ Data files ©7sce partnership for Interdisciplinary Studies of Coastal Oceans (PISCO), Bruce Menge, and Francis Chan. PISCO: 1 40 | N?
i : site lemperalum data: Shag Point, New Zealand (SPTX00). PISCO MN.
r ‘.'."Memheande doi:10 AAISPTX00 XXXITV2XLSRO1_2018( £ 40
o +
» & Creator
by @#sce Partnership for Interdisciplinary Studies of Coastal Oceans (PISCO), Bruce Menge, and Francis Chan. PISCO: —
sar Intertidal: site temperature data: Raramai, New Zealand (RRMX00). PISCO MN.
e " doi:10 RRAI XXX X1 1_20180331.50
b @ Identifier
[i] Q
¥ s Taxon
. ! Partnership for Interdisciplinary Studies of Coastal Oceans (PISCO), Bruce Menge, and Francis Chan. PISCO:
¥ 9 Location : site temperature data: Box Thumb, New Zealand (BTMX00). PISCO MN.
LILR  John Priscu. 2014. McMurdo Dry Valleys Particulate Organic Carbon and Nitrogen Concentrations in Lakes.
E LTER Network Member Node. htips:/pasta.ltemet.edu/package/metadata/eml/knb-lter-mem/57/16.
o 9 @ 69
; Satellite  Terrain
ﬁ John Priscu. 2014. McMurdo Dry Val\eys Chlorophyl\ -A Concentrations in Lakes. LTER Network Member Node. 13
hitps //pasta. lternet.ed age ter-me a
' ' ‘ | Map data ©2020 Google, INEGI  200km s Terms of Use

DataONE Is a collaboration among many pariner organizations, and s funded by the US National Science Foundation (NSF) under a Cooperalive Agreement. Acknowledgement: This material is based upon work
supported by the National Science Foundation under Grant Numbers 0830844 and 1430508, Disclaimer: Any opinions, findings, and conclusions or recommendations expressed in this material are those of the

author(s) and do not necessarlly reflect the views of the National Scisnce Foundation. (MetacatUl v2.8.4)




Files Uploaded

Network Growth

Steadily growing, stable infrastructure
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Building the Federation
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Three Primary Goals

Enabling

Reproducible

Science through
Tools and Services

Data Table, Image, and Other Data Details

4 sources

EH Source Data

Alkane.csv

Citation

[ View »

This data was generated by </>
DataDownload.R.

This data prov_hasDerivations the data
you are currently viewing,
Total_Aromatic_Alkanes_PWS.csv and
the data you are currently viewing,
Total_Aromatic_Alkanes_PWS.csv.

This data was used by ¢</>
Total_PAH_and_Alkanes_GoA_Hydroca
rbons_Clean.R.

_Aromi

nload

ined d:
| Valde:
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Federated Search Across Repositories
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DATAONE SEARCH: Search Summary Go

Search ©

Q
@ Fabes, Jez, Seligman, William, Barrett, Carolyn, McKechnie, Stuart, and Griffiths, John. 2017, Data from: Does the implementation of a novel | | f
intensive care discharge risk score and nurse-ied inpatient review 100! Improve outcome? A prospective cohortstudy in two Intensive care |
Filter by: units in the United Kingdom. Dryad Digital Repository. g y | |
Py 3 12 34 253 143 6 6 v 129 TS 66 7 13 16 3 43
v B Data attribute |
Q @ Park, Hyeree, Cho, Sooyoung, Woo, Hyeongtaek, Park, Sue K., Shin, Hal-Rim, et al. 2017. Data from: : Fastig glucoss and risk of cancer ! b. e WFaF
*2 " in the Korean Multi-center Cancer Cohort. Dryad Digital Repository. https/d y e { L.
» [B) Datafiles o 1 24 342 | 4891 | 114 | 24 1 6 | 15 16 13, 21 26 201
| ! | ! s
Member Node LTER | i |
Jason Schaz, Carly Zter and Christopher Kuchark. 2016. WSC - Temperature and relative humidity data from 150 locations n and around — S et ] . SO 1
v & Creator Madison, Wisconsin from 2012 -2016. LTER Network Member Node packag & ; | | =1L
| 175 | 685 | 2738 | 267 | 6 19 2 10 5 12 63 139 | 63 32 [2m3
a] °@ ¢ | |
e § Heather Bateman, Dan Childers, Madhusudan Katti, Eyal Shochat, and Paige Warren. 2017. Point-count bird censusing: long-term monitoring of 14 379 | 345 | 959 | 605 | 102 7 1%’ 12 4 6 13 164 | 30 2 40
ik bird abundance and diversity in central Arizona-Phoenix, ongoing since 2000. LTER Network Member Node. |
» @ Identifier P IpaaA . " oS |
o 9 54 57 185 205 302 277 17 270 | 93 12 18 40 164 129 89 48
> da Taxon ) !
» O Location Peter Berghoiz. 2017. Escherichia coll isolated from surface soil in an agri ige Network for knb.921 1 s1 12 69 | 114 | 2081 | 1140 | 437 | 5249 | 1588 | 90 73 | 219 | 192 | 83 65
| B4 |
o -1 N 37 62 63 9773 5027 3862 1009 3894 11912 | 401 202 280 7 56
1 @ | 4
17 6 52 57 124 | 537 40838 | 12633 | 2951 3753 8644 508 166 194 228 201
Marcia Cristina Mendes Marques, Anamaria Cequinel, Elivane Salete Capellesso, and Fernanda C. G. Cardoso. 2017. valiagéo da a : 1 R
£ naturaldo estrato arbéreo em um gradiente edéfico-sucessional em Floresta Atldntica, Antonina, Parana, Brasil. Programa de Pesquisa em 4 35 35 53 149 | 247 | 4987 | 17360 | 1378, 6787 | 1053 | 464 89 12 | 149 | 173
Biodiversidade (PPBio) i
10 79 265 122 240 26 66 89 { 590 8039 1172 95 92 213 107 138
om 9 ! - E ]
2 44 1080 719 33 13 40 17 | 313 352 394 1370 40 39 51 156,
Melinda Nicewonger, Kristal Verhulst, Murat Aydin, and Eric Steven Saltzman. 2017. Ethane measurements in air extracted from Greenland and 4 25 34 7 24 14 a4 84 112 1 150 | o8 145 | 59 50 86 78
Antarctic ice cores. Arctic Data Center, 1 : — -
9 20 87 22 42 | 32 34 40 44 316 96V 130 60 83 114 58
oH ¢ 15 @ pcwwe.
‘ v 13 13 37 44 151 68 68 69 69 85 766 125 88 76 95 112
@ Carlo, Michael. 2017. Carloetal_EcolLett_labandfield_rearing_data2014and2015. Dryad Digital Repository " 2 17 16 150 42 16 12 21 83 38 386 | 135 40 46 51
= t ! € 6 n 7 3 23 | 10 3 23 21 67 80 194 i 49 33 19 23
b1 T Ter
0@ 95 12 10 9 8 26 24 85 20 83 44 5 22
@ Carlo, Michael A., Riddell, Eric A., Levy, Ofir, and Sears, Michael W.. 2017. Data from: Recurrent sublethal warming reduces embryonic survival, 2 2 154 ] 8|7 13 1 U & 2 i 18 28 2 12
*°  inhibits juvenile growth, and alters species distribution projections under climate change. Dryad Digital Repository. 4 12 " 2 2 . 3 & 10 % 14 2 8
1 d 1T = 1 y
o0 | ol ! 7 6 2 12 20 2 49 18 25 23
] [ — ! L
Goog o | o | e dats 207 Goog e 1000 | Tamac{ e

DatONE is & colisboration among many partner organizations, and is unded by the US National Science Foundation (NSF) under a Cooperaiive Agreement. This matertal is besed upon work supportad by the
Nationai Sclance Foundation undar

Acknowledgement:
Grart Numbars 0830944 and 1430508, Disclaimer: Ay opinions, Sndings, and conchusions or recommandtions exprossed n this matarial are thoso of the author(s) and do not necessarty
rofioct tho views of tho Nasonal Sciance Foundaon. (MotacatU! v1.14.11)




Federated Search Across Repositories
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Data Portals

Data Aggregated from Repositories Across DataONE
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Portal Services

Customizable Services by Organization, Theme and Region

Custom branding and storytelling
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Data Level Metrics
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downloads and
citations

~ ! - Metadata Quality

Customized checks
of metadata quality
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Metadata Creation

Metadata authoring
and data upload tools
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Community specific
search features for
enhanced discovery
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Rich Brenner, Greg Ruggerone, Brendan Connors, Jeanette Clark, and Stephanie Freund. 2017. Sockeye salmon brood tables,
northeastern Pacific, 1922-2016. Knowledge Network for Biocomplexity. doi:10.5063/F 1891459

¥

Alaska Department of Fish and Game, Mark, Tag, and Age Lab. Sockeye salmon age measurements from scale data, Alaska, 2011-
2017. Knowledge Network for Biocomplexity. doi:10.5063/F1ZW1J77.

watersheds. Knowledge Network for Biocomplexity. doi:10.5063/F 1W957H4
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Jared Kibele and Rachel Carlson. 2018. Slope per SASAP region and Hy gic Unit (HUC8) y for Alask:
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Data Table, Image, and Other Data Details

4 sources
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Provenance Display

Provenance Tracking and Management Services and Tools

Data Table

Entity Name

Description

Object Name

Online Distribution Info

Size

Text Format

Total_Aromatic_Alkanes_PWS.csv

Download &

Combined dataset from PAH, Alkane and Sample tables documenting samples collected after the

Exxon Valdez oil spill in Prince William Sound, AK

Total_Aromatic_Alkanes_PWS.csv

https://cn.dataone.org/cn/v2/resolve/urn:uuid:44108e76-405d-4d58-b1b3-fb4b55e3fff9

2801033 byte

Number of Header Lines
Record Delimiter

Attribute Orientation

#x0A

column

2 derivations




Provenance Display

Provenance Tracking and Management Services and Tools

Data Table, Image, and Other Data Details

4 sources

@

(@
E

®®

i Sake bouee I

Total_PAH_and_Alkanes_GoA_Hy

drocarbons_Clean.R kanes_PWS.csv

Citation

[ View » |

iom PAH, Alkane and Sample tables documenting samples collected after the
This program generated the data you are Il in Prince William Sound, AK
currently viewing, B8 '

Total_Aromatic_Alkanes_PWS.csv.
ines_PWS.csv
This program used FPAH.csv, EH

Sample.csv, EENon-EVOS_SINs.csv org/cn/v2/resolve/urn:uuid:44108e76-405d-4d58-b1b3-fb4b55e3fff9
and (and 1 more @).

Text Format
€ © Number of Header Lines 1
Record Delimiter #x0A
Attribute Orientation column

2 derivations




Semantic Search

LITTER?




Semantic Search
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Semantic Search

Semantic Measurement Search Capabilities

Attribute Information

Variables Name
site
wet/dry
post Label

Definition
deli surv

W cats Storage Type

Formica
total ants Measurement Type

Soil Layer Top Depth

Definition: Depth from soil surface to top of
soil layer

from the ECSO ontology (GUID ECSO_00000056)

Has related synonym: soil litter

litter

Leaf Litter Carbon Pool ‘

-

Add tag to litter attribute b 4
Help others find this dataset by adding
semantic tags

soil

Matches - Hover or mouse down for term definition

soil L

Soil Layer Top Depth

soil litter

soil loss

soil order

»

Tags



Hajo Eicken, Rolf Gradinger, Thomas Heinrichs, Mark Johnson, Amy Lovecraft, et al. 2011. Mooring

Data Usage and Citation

Temperature/Conductivity & Temperature/Pressure data. Arctic Data Center. doi:10.18739/A2CZ3244X.

f#] Copy Citation l

|

% Citations [ 1 ] ] [ & Downloads EIP ] [ ® Views
@ 279 Views 99 1 Citations
279 Views Zomb waw mh el Daisuke Hirano, Yasushi Fukamachi, Eiji Watanabe, Kay |. Ohshima, Katsushi lwamoto, et al. 2016. A wind-driven, hybrid latent and sensible

For all versions of this data set, the
number of times that all or part of this
data set was viewed over lime.

These view counts are COUNTER
compliant, meaning that views from
some Internet robots and repeat
views within a certain time window
are excluded.

Drag the slider to visualize a specific
time window for the view events.

£ Downloads

Monthly Views

rom Des 2012 to Mar 2013

.
.
. I |||||.. ||.....| ||||| |‘| .

R N

ane

217

heat coastal polynya off Barrow, Alaska. Journal of Geophysical Research: Oceans. Vol. 121. pp. 980-997.
https:/doi.org/10.1002/2015JC011318.

loads

of this data sel, the
s that all or part of this
Jownloaded over time.
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i some Internet robots
wnloads within & certain
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Citations »

Drag the slider to visualize a specific
time window for the download events.

¢ Citations

—QMAKE
.1 —QODATA
- QOPCOUNT

2,489 Downloads

from Dec 2012 10 Mar 2019
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Metadata Quality Improvement

Metadata Quality Report

After running your metadata against our standard set of metadata, data, and congruency checks, we have found the following potential issues. Please assist us in
improving the discoverability and reusability of your research data by addressing the issues below.

Quality suite: DataONE Metadata Completeness Suite v1.0 %

Identification: 88% complete

23

Discovery: 100% complete
checks o+ >

Interpretation: 100% complete

» Passed 14 checks out of 20 (informational checks not included).
» Warning for 5 checks. Please review these warnings.

v Failed 1 check. Please correct these issues.

8 More than one license was found which was an unexpected state. (2] REQUIRED FAILURE



Metadata Quality Improvement
Metadata Quality Report

After running your metadata against our standard set of metadata, data, and congruency checks, we have found the following potential issues. Please assist us in
improving the discoverability and reusability of your research data by addressing the issues below.

Quality suite: DataONE Metadata Completeness Suite v1.0 &

- E.. A
checks indable ccessible Interoperable
» Passed 14 checks out of 20 (infq /O % &

» Warning for 5 checks. Please review these warnings.

eusablg

R
[ 3 J
%

—

v Failed 1 check. Please correct these issues.

8 More than one license was found which was an unexpected state. @ — REQUIRED FAILURE



Building an
Empowered
and Engaged
Community

Three Primary Goals



Culture of Data Sharing is Improving

Use others' easily accessible

88%
datasets

91%

Willing to share data 88%

91%

0% 20% 40% 60% 80% 100%
m2011 =2015 m2017

Tenopir et al 2011, Tenopir et al 2015, Tenopir et al in press



Culture of Data Sharing is Improving

Use others' easily accessible

88%
datasets

91%

Willing to share data 88%

91%

0% 20% 40% 60% 80% 100%

m2011 =2015 =m2017

_ <€— Currently share SOME of their data

Tenopir et al 2011, Tenopir et al 2015, Tenopir et al in press



Percent Datasets

Budden et al, in prep
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10 1

Culture of Data Sharing is Improving

But there is still opportunity for growth

25%

Repository

75%

Non-Repository

Synthesis research

80 publications

505 datasets

Average 6.4 reused datasets per study

Data Source



Culture of Data Sharing is Improving

But there is still opportunity for growth

100 100
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Repository Non-Repository [l DataONE Repository Non-DataONE Repository

Data Source

Budden et al, in prep



Informing DataONE Design

o
m

. Common repositories (>2 uses)

. Repositories networked by DataONE
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Budden et al, in prep



Building and Engaging Community

Community Informed Design

Perception
Use others’ datasets if their data
S ur VeyS - were easily accessible

Satisfaction 0% 20% 40% 60% 80% 100%
: Process for searchin

User scenarios i °®

Tools for preparing .

metadata

Tools for preparing

PeI‘SOﬂCIS documentation ..
Satisfaction=—— W 20100 2014

Usability I [ow6re ] :

assessments

Tenopir et al 2011, Tenopir et al 2015



Inform
development
prioritization and
direction of
DataONE

DataONE Community

Annual Community Meeting

User testing
and feedback

Community
challenges and
shared solutions




Training

Leadership in Data Management Education

Data®N\E

worw dataone org

Primer on Data Management: What you always wanted to know*

* bt e i o ok

Carty Stramer, Witiam M

Contents
1. Objective of This Primer
2 Wiy Manage Data?
2L Dol Benefit you and your colla
22wl benefit the schentific comel
23 Journsls end sponsers want you
Fowe To Use This Primer

¢
£
§

Data®NE

Lesson 10: Analysis and Workflows

was [20)

Typical data analyses

Data processing: may include selecting a subset
of dta foranalyss, merging muliple data

for usability, or data
ransiormetion

Graphical analysis: makes i cxser o e paterns
and can aid in the identification of outlie

Statistical analysis: conventional statistics are used

Formal Workflow

Analytical pipeline where each step can be
implemented in different software systems.
Parameters and requirements for each step are.

rmally recorded.
« Single access point for multiple analyses
across software packages
Keeps track of analysis and provenance to

S, Duts Managemest Theougheut the Data Lif
S1 P
2 Coblect
53 Amwe.
S4  Describe Dot
25 Prewene.

56 Discower, integrate, ond Avelyae,

Acknow'edgements
Refervoc

1. Objective of This Primer
The goal of data management is to produce sl
colleague who has net been Ievalved with your
able o use i effectively and peoperty? Thia pris

practices that will mable yos 1o develop a data
Ongasiae, manage. descrive, preserve and ave.

2. Wiy Manage Duta?
21 10wl Dt ol annd oo collabaratens

tablishing how you will catiect, documeet, ary

your ressarch project has many benetis. Yoo wi
Fesearch by mvestieg the tae atd energy befor
Gasir for you o fad s and andtyse, and ' w]
your data. I the long serm, follswing good data)
With the project can find, soderstand, and use t
Fecommending appeeprivie ways 1o Cite your &
wnd thelr use (1)

DataONE Best Precrices Primer

are used

Science s iterative: the pracess that results in the finl
‘oduct can be complex.
Reproducibility..
.is at the core of the scientific process. I results are
not reproducible, they lose credibility.
Good documentatio d the d ta and the analysis
are eksential
Workflows
Definition: Precise description of the procedures
used in a project. Can be formal or informal.

Informal workflow

be stored
Allows sharing and reuse of individual steps
or overall workflow

Formal workflow example: Kepleroftware

45

Webinars

~4100

Webinar
Attendees

No special software is needed
diagrams. Workflow diagrams include:

« Inputs and outputs

« Transformation rules or analytical processes
- Decision points

« Arrows indicating direction of process flow.

= R —

Informal Workflow Example

-

NCEAS

“« » 106 32
JAL L6 O3 e

DIIONE £ 210 Moxdite 0% Data Ouuasmy Contr and Ades nce

Data®N\E e

i Stephanie Hampton

Fernando Pérez

Data®N\E

National Center for Ecological Analysis and Synthesis



Broadening Participation

DataONE Summer Internship Program

2009 - 4 interns
« 2010 - 4 interns
« 2011 - 8 interns
« 2012 - 6 interns
« 2013 - 8 interns
« 2014 - 10 intery
e 2015-4i

e 2016 -5
o 2017 - 6
« 2018 -
e 2019 -

*2 interns spd
organizations



Tenopir et al 2014

Demonstrated Need for Training

Metadata creation

67%

Conversion of data/datasets for ingest

75%

Selection of data/datasets for ingest

70%

Selection of data/datasets for repository

66%

[ ] never

Bbccasionally

[ honthly

Cleekly




Demonstrated Need for Training

Metadata creation 67% _:]

676

Metadata standards 95 95 96 97
12 21 26

1 1 1 1

DIF DwC DC EML FGDCOpen ISO My none
GIS Lab

Tenopir et al 2011, Tenopir et al 2014




Quality control &
assurance

Naming computer files

Types of files &
software to use

Metadata generation
Workflows

Protecting data

Databases & data
archiving

Data re-use
Meta-analysis
Data sharing
Reproducibility

Notebook protocols

Strasser and Hampton 2012

Status of Data Management Education

Survey of Ecology Courses

Percent of ecology courses that address
and/or teach the data management topics
listed

Percent



Challenges in Data Management Training

Survey of Educators

There is no time to teach data management
(n=69) 51.5%

It is not my area of expertise (n=53)

| don't have enough information (n=41) 30.6%

[ I I I I I 1

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

Strasser and Hampton 2012



Education Materials

The Evolution of Resources

Data®N\E

Primer on Data Management: What you always wanted to know*®

* bt e i o ok
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Informal workflow
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diagrams. Workflow diagrams include:
Inputs and outputs

Transformation rules or analytical processes
Decision points.

Arrows indicating direction of process flow

With the project can find, soderstand, and use
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Informal Workflow Example
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Data®NE
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National Center for Ecological Analysis and Synthesis

Data Management Skillbuilding Hub

ntribute  FAQ  GitHub

The Data Management Skillbuilding Hub contains resources for better data and s open ity input and update. Th
are adaptable across a range of contexts and intended for use by researchers, teachers, librarians, or anyone who wants to learn better data
practices. Each tile below i such as best practices and lesson plans

The resources presented on the Data ing Hub can ipd: by users to promote a current, well-maintained, and sustainable
educational tool. Learn more about how you can contribute,

Using This Resource

Click individual tiles to learn more and use each resource. You can limit resources by content type and Data Life Cycle stage. Comprehensive
information s available in the FAQ.

»Filter by - I [ ] [ sesteracice | [ wioeo |

» Filter by stage of the Data Life Cycle | All |

Best Praclices Best Pracfices Lessons
Analyze Assure Assure

BestPractices
Destcribe

Best Pradiices Lessons
Discover Discover

Best Practices
Infegrate

54



z NCEAS Learning Hub

National Center for Ecological Analysis and Synthesis

A knowledge-sharing community where researchers can
learn the latest data skills and technologies to increase
efficiency, productivity, transparency, and collaborative
capacity.

Courses: Fee-based and grant-supported intensive data
science workshops

Mentored Programs: Experiential residential and remote
learning programs to build skills in data and open
science

Resources: Extensive online curricula, webinars, training
materials and best practices

Partnerships: Customized workshops and collaborative
initiatives in data science training

www.nceas.ucsb.edu/learning-hub .
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7 Introduction to R and RMarkdown
8 Version Control With git and GitHub
8.1 Learning Objectives

8.2 The problem with filenames

8.3 Version control and Collaboratio...

8.4 Let's look ata G

8.5 The Git lifecycle

8.6 Create a remote repository on G...

8.7 Working locally with Git via RStu...

8.8 On good commit messages

8.9 Collaboration and conflict free w...

8.10 Exercise

8.11 Advanced topics

9 Git: Collaboration and Conflict Mana...

10 Data Modeling & Tidy Data

11 Data Cleanina and Manioulation

training.arcticdata.io > © t (u)

8.4 Let’s look at a GitHub repository

This screen shows the copy of a repository stored on GitHub, with its list of files, when the files and

directories were last modified, and some information on who made the most recent changes.

thub com e @

Pull requests Marketplace Explore

ss3sim / ss3sim O©watch~ 18 St 10 YFork 12
<> Code Pull requests 0 ojects 0 Wik !
An R package for stock with Stock

M

[P vetlionnson Fix sxample in sample.lcomp Latest
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DataONE: An Interoperable Federation

Data Coverage Data Packages

44 100K 20K

Member Nodes Contributors Users/Month




DataONE Plus

Data®N\E

DATAONE PLUS n

ONE solution for all
your data needs

Everything you need to support your
research with enhanced services from
DataONE.

' CONTACT US

Plus Hosted Repo  Network Skillbuilding About Q

Q




Data Portals
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Virtual Portal A

| Virtual Portal I

Data Aggregated from Repositories Across DataONE

[Q sea ice
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Hosted Repositories
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©
Data@NE Plus Hosted Repo Network Skillbuilding About Q
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HOSTED REPOSITORY | coming 2020

Your dedicated repository
managed by DataONE

Bring the products of your research together in one
centralized location for efficient sharing, access, and
reuse.

JOIN THE WAITLIST CONTACT US




NSF DataNet

Sustainable Digital Data Preservation and Access Network
Partners (DataNet)

I. INTRODUCTION

Chapter 3 (Data, Data Analysis, and Visualization) of NSF’s Cyberinfrastructure Vision for 215! Century
Discovery (https://www.nsf.gov/pubs/2007/nsf0728/index.jsp) presents a vision in which “science and
engineering digital data are routinely deposited in well-documented form, are regularly and easily
consulted and analyzed by specialists and non-specialists alike, are openly accessible while suitably
protected, and are reliably preserved.” The goal of this solicitation is to catalyze the development of a
system of science and engineering data collections that is open, extensible and evolvable.

January U7, 2008 T
November 13, 2008

Full Proposal Target Date(s):
March 21, 2008

May 15, 2009



DataONE: Supporting Data Discovery and Access

Federating across networks
increases data discovery
 Community informed
design allows for
positive user experience
and technical
interoperability

Continued training and outreach
required for increased data
literacy and data preservation




aebudden@nceas.ucsb.edu

dataone.org
search.dataone.org
www.nceas.ucsb.edu/learning-hub

National Center for Ecological Analysis and Synthesis



