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Overview

1) NFDI and NFDI4Chem — Mission and Strategy
2) RDM Integration into a Bachelor Student’s Lab Course
3) RDM Integration into a Master Lecture
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NFdi National Research Data Infrastructure f‘)

- Founded in 2018 - funded by federal government and states

= Main goal: Improvement and creation of Research Data Infrastructure & Management.
Provision of tools, trainings and initiation of cultural change.

- Part of federal governments digitalization strategy

Numbers
Upto in NFDI representing sciences
Community-driven process

Funding of per year in the final stage with 30 consortia.

per year for each consortium for 5 years (+5 years)

Introduction videos by DFG Deutsch e
https://www.youtube.com/watch?v=uJ01g9m8uE4 D F .
https://www.youtube.com/watch?v=qyKIfClcriw Forschun gsgemeinsc haft



https://www.youtube.com/watch?v=uJ01g9m8uE4
https://www.youtube.com/watch?v=qyKIfC1crjw

NFDI4Chem - Who are we? (@)

GDCh
~—~

GESELLSCHAFT
DEUTSCHER CHEMIKER

Advisory Boards

_\I:earned Souetles_{__ Industry
Deutsche Pharmazeutische Gesellschatt eV, I
Deutsche Bunsen-Gesellschaft
far physikalische Chemie e V.

Publishers |

A\,
",

_ Research Community

~—

—_—

Research Data

‘\-.___‘__4‘__/
7\ 1‘
5



Composition of the Consortium
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International Network C‘J

NFDI4AChem is embedded in an international context




Why? What is our mission?
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Molecules and related (Meta)Data

Reactions

Biological activity

firm

Experimental
Description Reagents _~<------

Conditions
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Organism
Conditions
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Properties

OA CHs
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Ionisation method
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Status Quo f‘)

Analogue / Digital , Digital

.
% M (8

Findable
Accessible
Interoperable

M length Caspase 3 «ERSBER--S - 35 kDa

Reusable Not machine readable ...
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Our Vision
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Our Vision

II Digitalization

II Standards

II Community
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Science
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Processing
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What is our Strategy?
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Strategy fl‘lj

Helpdesk / Support Knowledge Base Teaching / Training

SmartLab Repositories
- SW Tools Data Publication
Dewces/API Archlvmg

\ Software /
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Involvement of the Community

< Community requirements >

Fostering cultural change

Raising RDM awareness

RDM
Infrastructure

)
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Involvement of the Community fl‘lj

Local Helpdesks

®— Requirement Analysis

Newsletters—e

Website —e ®— \Workshops
Social Media —e ®— Training
RDM Ambassadors —e e— Tutorials

Best Practice —e ®— Roadshows

Flagship Labs —e ®— Teaching Materials

Curricular Embedding
17



RDM Integration into a Bachelor Student’s

Lab Course
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Framework

Advanced inorganic lab course for undergraduate students

" Mandatory lab course for 51" semester bachelor students at RWTH Aachen

Each winter term: 3 thematic blocks, 110 — 120 students

Implementation of the Chemotion ELN (since WT20/21):

"  Synthesis of Ferrocene in the lab

"  Complete processing (planning, documentation, analysis) in the Chemotion ELN

" Learning unit on research data management (since WT20/21):

" Short videos on the basics of RDM, FAIR principles, data management plans,

metadata, and InChI & SMILES

"  Final test on RDM which students must pass in order to pass the lab course

Coordination
chemistry

otion

19



Digital Documentation in the ELN

Processing of the synthesis of Ferrocene in the Chemotion ELN BERUEEE
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Learning Materials and Survey among Students

" Learning materials for using the Chemotion ELN:

"  Online documentation with introductory videos

" Indepth tutorial videos on Zenodo and YouTube

" Videos of the learning unit on RDM available on YouTube g N manual ELN videos
on YouTube

"  Survey conducted for tracking the integration of RDM in the lab course:
"  Online questionnaire using the software SoSci Survey

" Upto 26 questions on benefits of digital documentation, the learning unit on
RDM, and using the ELN in the lab course

" WT2020/2021 survey period: 31 days, participation rate: 34% (38/111) RDM videos
" WT2021/2022 survey period: 29 days, participation rate: 34% (42/123) on YouTube
21



Benefits of digital Documentation

40
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35
30
25
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Do you understand the benefits of storing data digitally?

| understand the added No
benefit, but it's too much
effort for me.

B\WT2020/2021 (n=37)

B\WT2021/2022 (n=40)

How do you think such an electronic system will affect
data searching?

The data search is accelerated.

EWT2020/2021 (n=37)

The data search is slowed down.

BWT2021/2022 (n=40)

30

10

Do you think such an electronic system will make
documentation faster or slower in the long run?

>-40% -40%  -30%  -20%  -10% O (about 10% 20% 30% 40% > 40%
(slower) as fast (faster)
as
before)

BWT2020/2021 (n=37) mWT2021/2022 (n=40)

How do you think such an electronic system will affect
data entering?

It takes more time to enter the data. It takes less time to enter the data.

BWT2020/2021 (n=36) WWT2021/2022 (n=40)
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Learning Unit on Research Data Management fl‘lj

40

30

20

10

40

30

20

10

0

Have you covered/heard any content on research data
management in your studies prior to the lab course?

(n=40)

]
Yes

No

Do you think that you have gained new knowledge in the
learning unit “research data management”? (n=40)

Yes, | have gained new knowledge in
the learning unit.

No, | have not gained any new
knowledge.

®  Students mainly consider the learning unit
as use- and helpful overall

"  Students complained about a too extensive
input within the stressful winter term

"  No long-term storage of the knowledge on
RDM

Do you think that you will need and be able to apply the
contents of the learning unit “research data
management” in your further studies? (n=40)

30
20
) -
0
Yes, | will need and apply the content No, the content will have no further use 23
in my further studies. in my studies.



Using the ELN during the Lab Course

= e
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35
30

20
15
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On a scale from 1 to 10, how difficult was the use of the
ELN?

1 (difficult) 2

®\WT2020/2021 (n=37)

Do you think that (after a certain training period) you

BWT2021/2022 (n=41)

could use such a system for documentation?

10
II [ -— . 0

Yes (after Yes (after months)
days/weeks)

®WT2020/2021 (n=37)

B WT2021/2022 (n=40)

10 (easy)

30

20

Yes

®

"  The number of issues (arising difficulties or

problems) decreased in the latter year

"  Student’s feedback as input for the further

development of the software

"  Students overall satisfied with the learning

materials and videos for using the ELN

Did you have reservations about using the system or did

you enjoy using it?

| enjoyed using it. | only had reservations at | prefer the handwritten
the beginning.

®WT2020/2021 (n=37)

B \WT2021/2022 (n=40)

lab book.
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Use of the ELN in further Studies

®

30

20

10

30

20

10

Would you like to learn more about the other functions of
the ELN in order to be able to use it later in your bachelor -
or master thesis?

-. . .
Yes No

EWT2020/2021 (n=36) WWT2021/2022 (n=39)

Would you like the ELN to be used in other lab courses in
your studies and/or bachelor thesis? (n=39)

Yes No

Student’s suggestions for features and a
more-intuitive user interface are taken into
consideration for the ELN development

Use of an ELN is most beneficial when it is
used more frequently (benefits of digital
documentation become more pronounced)

Conclusion

growing awareness of RDM

higher acceptance towards ELNs
Further needs for teaching RDM on an
early stage of studies already

25



RDM Integration into a Master Lecture
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Framework fl‘lj

"  Optional Master lecture by Prof. Dr. Sonja Herres-Pawlis on
“Sustainable Coordinative Polymerization Catalysis”

" Each winter term: 2h per week, 80 — 100 students, ~50 take the exam
" Topics:

"  (Second generation) bio-feedstocks

"  Bioplastics

"  Polymerization methods

"  Toxicity of catalysts

®  Industrial applications

®  Circular bio-economy

"  Research data management (as meta-competence)




RDM Teaching Materials and Content COJ

Slides for full lecture on basics of RDM (FAIR principles, DMPs, metadata, ...)
" Teaching videos on RDM:
"  General RDM videos provided by the university library
" Specific chemistry-related RDM videos (as in Bachelor lab course)
" Case studies related to lecture’s topics
" Discussion of studies' content in general
"  Special attention to RDM in the discussion (good/bad examples)

= Self-study and further reading materials on RDM

" Basic questions on RDM in final exam RD\l\(’l Vigegs
on Youlupe

28



Development of the Lecture fI‘J

WT18/19 and earlier WT20/21

,’ --------------------------- N\ ,’ --------------------------- N\
{ = Frontal lecture \: { = Remote lecture/recordings \:
i = Interactive elements I i = Self-study materials I
1 . . . . | | . e . |
I = Bioplastic topics exclusively | I = Switch to specific chemistry- |
l\ = Current case studies ,l l\ related RDM videos ,l

{ = Interactive discussions \: { = Remote/in-person lectures \:

i = Firstintegration of RDM (one | i = Moreinteractive discussions |

1 1 1 . . 1

: lecture on RDM, general RDM ! I = Current case studies with :

l\ videos, reading materials) ,l l\ examples of good/bad RDM ,l
WT19/20 WT21/22



Current Development and Progress fl‘lj

WT22/23

on T ———

= RDM content known to 80% of
students (from lab course)

= Self-study unit on RDM

= More current case studies (RDM)

\-————————'

Conclusion

Students very positively accept RDM
as an important meta-competence

Chemistry-related case studies and
teaching videos mediate RDM topics
more effectively than general material
Further needs for teaching RDM on an
early stage of studies already

30



Follow us — keep in touch!
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Follow us | subscribe | stay up to date

twitter.com/Nfdi4Chem

(®) NFDIChem

ENHANCE
YOUR

DATA.

NFDI4Chem is an initiative to build an open and FAIR infrastructure for research data management in

Linked m linkedin.com/company/nfdi4chem iepieciom

Homepage: nfdidchem.de

(®) NFDIsChem

ENHANCE
YOUR

DATA.

Edit profile

NFDI4Chem
@Nfdi4Chem

NFDI4Chem is an initiative to build an open and FAIR infrastructure for research
data management in chemistry.

© Germany (& nfdi4chem.de Joined October 2019

chemistry.

[ vt

Great to see everyone in person at our #NFDI4chem
meeting in #hannover. Thank you to everyone who
participated - especially to our advisory board
members. The future is bright for #FAIR #data in
#chemistry. @GDCh_aktuell @JungChemiker
@NFDI_de @NFDI4Cat Credit: TIB/C. Bierwagen

PG o P

Welcome

Dear reader,

Just in time for Christmas, we are elighted to present our first NFDI4Chem newsletter. With the
official start of the NFDI4Chem project on 1 October 2020, the consortium is gaining momentum
and getting on track In this first issue we report on the virtual kick-off mesting in October, our first
Data Pledge, best practises for using data repositories, latest publications from the consortium,
the upcoming joint webinar on ontologies and we announce our “Stammiisch” on Electronic Lab
Notebooks.

With the next issue, we will start to introduce the six task areas of NFDI4Chem and the people
behind them in more detail. Look forward to comprehensive reports of key topics of NFDI4Chem
and NFDI. We will continue to inform you about upcoming events and report on past ones in detail.
We will be excited to welcome you at one of our community workshops. Of course, we also keep
You informed about whatis happening in the NFDI and our cooperation with other consortia. Let us
knowif you are interested in furiner topics we should cover

Enjoy the read!
Mery Christmas and a good = Moz
startinto the year 2021. /:T".‘L\Q’!“‘

" e

Your NFDI4Chem Team

Get to know the consortium!

Subscribe to our newsletter which is released every 3 months via our website! 2
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Thank you for Listening! — Any Questions?



