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Habits

“In the beginning, creating a new habit is more critical than actually achieving
a goal.”

Six ideas for building the habits you want
1. Start your habit change process by building awareness
All change begins with making choices
Attach a new habit or behavior to something you already do regularly
Gain clarity about what you want to do and how you will do it

Start with a simple step

ok W

Remember the “why"

https://www.psychologytoday.com/us/blog/flourish-and-thrive/202002/6-powerful-ways-build-new-habits


https://www.psychologytoday.com/us/blog/flourish-and-thrive/202002/6-powerful-ways-build-new-habits
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The “why”

Reproducibility vs. replicability: Ethical research standards:

Data

Different

FIA R

Same Reproducible Replicable

Findable Accessible [ Interoperable Reusable

/\’\J
Different Robust Generalizable BN E

https://the-turing-way.netlify.app/reproducible-research

Analysis



https://the-turing-way.netlify.app/reproducible-research
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Barriers

e Skills for doing reproducible research are not taught in a systematic way
® Supervisors are often not doing it

® |ncentive system does not encourage to spend time on making research
reproducible (yet!)

® Takes time
® Takes time
® Requires additional skills

® Learning these skills is often full of frustrating experiences
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Experimentaldaten - Dimension von achromatische...

Sehr geehrte Frau Dr. Umbach,

ich bin Doktorand von [N und interessiere mich dafir,
(multi-dimensionale) perzeptuelle Raume tber Tripletmethoden zu
vermessen und darzustellen. Dazu arbeite ich aktuell daran die
intrinsische Dimension zu schitzen.

In ihrer Doktorarbeit haben Sie sich die Frage nach der perzeptuellen
Dimension von achromatischer Farbwahrnehmung gestellt.

Diese Frage wire auch eine spannende Anwendung fiir unsere
Methodik.

Anhand lhrer Psychometriedaten wiirden wir gerne versuchen ein
entsprechendes Tripletexperiment zu simulieren und - falls
vielversprechend - im Labor durchzufihren.

Ware es moglich, dass wir bitte Zugang zu |hren Experimental(roh)daten

bekommen?

Viele Griifle

Metadata

Take away
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® | actually published the data of my first experiment in an R package

e BUT: He probably wants the data of my second experiment. .. &

® First try:
« v ot « Documents > siaum01 > phd > experiment

v phd ~ Name
> admin old
> DFG | dimensionality.pdf
> experiment @ dimensionality.R
> figs @ dimensionality.tex
N math = exp_lllpdf
> papers @ exp_lll.tex

v O P expe
Status Anderungsdatum

02.12.2021 09:06

[ONCHCHCNCN]

Take away

This does not look good. .. There's not even the actual folder with the final data.

WTF?

® Remembering that | probably moved that to my “postdoc folder” — but this is not
on my work computer, since it is so big... OK, | will check that at home

tonight. ..
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Getting closer |

e Puh, all the data are on my home computer (only copy, though...)

File Edit View Go Help

wﬁ /h dw/nu/HIB/data/colorlab/experiments/same_different/ CL

DEVICES Name - | Size Type Date Modified

L File System el 40KB folder 22032021
PLACES [ Jespn 4,0KiB folder 22.03.2021

m dw l____| exp IIl 4,0 KiB folder 06.12.2020

[ Desktop . . .

=] mendrian 4,0 KB folder 06.12.2020

i Trash -

|| Decuments || transparency 4,0 KB folder 06.12.2020

3 Music fun_analysis.R 7,8 KB plain text document 25.05.2016

[ Pictures
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® But not really organized. ..

analyisoidn o

aqgregate daa analysis ROKEN.IXGUMp02 - BROKEN.1XXGump02
SesD 20120473,1007  ses02 20120502,095¢

PouTVDD156503 2012 noumipD1ses0d 2012 moumipD1ses0S 2012 noumpD1sesds 2012
0315 102600 0315 13330 0316.0857.50 0316 1100

noumVpOTses14 2012  noumup01ses15 2012  nourmup025es01 2012 nourmup025es02 2012 nourmup02ses03 2012
0321 102700 0322 1524150 0523101 0524 112200 0606.111

e 11155 09111459

noumVp025e511.2012  nourmup025e512 2012 nourmup02ses13 2012 noumip02ses15 2012
31604, 27 100655

noumypD3ses ! 2012 noumvpbses 2 2012
0913,

nouTipD3sEs08 2012 noumvpDsesto 2012
o616 121800 1 11220

noumipOses0s 2012 508 2012 roumip0dses0s 2012

062011190 0700101200 0713101200
Pl po1-04 R ravafials. m vilations .

Folder structure

BROKEN. otoumypoz
ses03 20120503, 1113

noumipO1sest? 2012
0316 141150

noumip02se504 2012
0613 10180

noumip03ses01 2012
21 122780

noumip03ses13 2012
0913,

noumipOses10 2012
o718 10030

P —

noumip01sests 2012
0317.0023,

it

noumip02ses05 2012
4101

noumipo3sest2 2012
0524 102150

noumipO3sesta 2012
0925,

noumipOdsesti 2012
0720 122700

—

conmast

noumip01ses0o 2012
0317105700

noumip025e506 2012
o618 112700

noumypbsest3 2012
0529, 102850

noumip03sests 2012
0927, 1424150

noumipOises12 2012
723 1053

E——
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noumip01ses1o 2012
0317143900

noumip02se507 2012
0620, 111350

noumypbsestd 2012
0530.101

noumipOses0r 2012
0613 11140

noumipOises13 2012
727,109

P00 1m matrice.
Rdaa

DELETE ME_mXoumy
poses 201204261
(=14

noumvpO1sesti 2012
0319.083450

noumip02ses08 2012
0704 111500

noumip03sests 2012
0604 122550

noumipOisest2 2012
0615100150

[t ——

mevica noumipoTses0r 2012
0305 16110

nouTipD156512 2012 noumypDises1 2012
19.1417150

PouTVpO256509 2012 mosimypb2ses10_2012
o706 o713 1118

noumyp03ses0s 2012 nour
0606.101

3ses07 2012
0611121

0620,

noumipOses0s 2012
10105

noumypbses1s 2012 peipdt
25

P02 fradant upl3 fradatant

Metadata

Take away

11



Introduction Example Workflow Folder structure Naming conventions Metadata Take away

Getting closer Il

® | check my analysis files and am pretty sure that the files
vpO[1-4] finaldata.txt are the ones | used in the analysis in my diss

® Checking the files again, | discover that the luminances of my stimuli are not in
these files — only the stimulus names | used in the experiment, something like
stim_1_7 (pretty informative, huh?)

® The stimulus files are also in the folder, the one for stim_1_7 looks like this

(Btw, | investigated the perception of black and white colors in my diss)

12



Introduction Example Workflow Folder structure Naming conventions

| finally answered this

AW: Experimentaldaten - Dimension von achromatischer Farbwahrneh...

Nora Umbach

vp01_finaldata.txt
365 KB

=l

22.03.2021

vp02_finaldata.txt
365 KB

vp03_finaldata.txt
365 KB

vp04_finaldata.txt
365 KB

lightness.txt

dissertation_umbach.pdf

Hallo-(ich wechsel mal zum Du...),

oh Mann, die Albtraum-Anfrage ;).

Ich nehme mal an, du willst die Daten zu Experiment 2 aus meiner Doktorarbeit?

Die Daten fiir das 2. Experiment sind nicht zusammengefiihrt und da muss man noch die
Helligkeiten ergédnzen. Da hénge ich dir die Dateien mit den Rohdaten fiir jede Versuchsperson
einzeln an: vpO[1-4]_finaldata.txt. Da muss man die Luminanzen fiir die 12 Infield/Surround-
Kombinationen aus der Doktorarbeit raussuchen (S. 87 in der Tabelle). Ich héng dir deswegen das
PDF auch noch mal an, aber wahrscheinlich hast du das schon.

Ist das das was du wolltest? Sonst melde dich gerne noch mal.

Metadata

Take away
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What | wish | could have answered

Hello,

A1l the data and analyses for my dissertation can be
found here:
https://www.mathpsy.uni-tuebingen.de/colorlab/

Let me know if you need anything else.

Best wishes,
Nora

Take away

15
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What barriers stopped me from doing this?

® Back then, | did not even consider to publish my data

® (I only published the data for the first experiment so | had some data in my R
package)

® Back then, | only wrapped up stuff before switching research topics for my
postdoc phase

® However, | took some time to clean up the files, which allowed me to answer the
request within one day

® | had most of the skills | needed, but nobody who emphasized how important it
might be to make the data and analysis scripts available and reproducible

16
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What is a workflow?

A workflow consists of an orchestrated and repeatable pattern of activity, en-
abled by the systematic organization of resources into processes that transform
materials, provide services, or process information.

https://en.wikipedia.org/wiki/Workflow

Important aspects: In short:

® Repeatable pattern ® A workflow answers the question:
What’s the most efficient way to

e Systematic organization . K done?
get this work done!

® Transformation processes

18
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Why do | need a workflow?

® |t boosts productivity

® |t reduces mental load

® A truly optimized workflow will:
® |dentify and remove unnecessary steps and processes that lead to slowdowns

Provide a sequential (chronological) order for accomplishing tasks
Automate some decisions and processes (freeing up time)

Reduce communication burdens (fewer e-mails, meetings, etc.)
Encourage collaboration

Track progress and assess performance

Keep records of previous processes and make future processes repeatable
Eliminate decision fatigue

19
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Where to get started?

® Read Lowndes et al. (2017) — it's eye opening (and kinda funny)

e Consider your current research data management and think about what your
current workflow is:
® What is going well?
® What could be improved?
® What could be the benefits of an improved workflow in this area?

20
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Project workflow

® Project workflow refers to how you organize projects and move through the
various stages of the research cycle
e Kathawalla et al. (2021) say that a project workflow includes:
® File folder structure
Document naming conventions
Version control

Cloud storage
Choice of who has access to a project and when (Collaborators? Public?)

® Developing a clear project workflow is much easier for PhD students than later
career scholars who have many more projects to organize

Take away
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The basics

® One top level folder for each project
® |s anybody else working with you on this project?

e Will someone have to understand your system later? (Always imagine that
someone has to!)

® Capture metadata about contents of folders and files
® Create README files for different levels
® Do not nest too deep

® Try to find a structure that works for more than one project

23
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Directory structures

Organized by file type Dataset.A

https://datamanagement.hms.harvard.edu/collect/directory-structure

Naming conventions

Metadata

Take away
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Directory structures 5
ataset.B
Organized by analysis i

"""""""" Data

"""""""" Data

,,,,,,,,,,,, Results
,,,,,,,,,,,,,,,,, README.md

https://datamanagement.hms.harvard.edu/collect/directory-structure

Take away
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Research folder structure standard

Template for (Neuro)Science

Project
44444444444444 i 01_project_-management
""""""" i 02_material_and_methods

,,,,,,,, i 03_data

,,,,,,,,, i 04_data_analysis

,,,,,,,,,,, i 05_figures

,,,,,,,,,,, i 06_dissemination

,,,,,,,,, i 07_misc

»»»»»»»»»»»»»»» LICENSE-CC-BY
»»»»»»»»»»»»» -README.md

https://github.com/tonic-team/Tonic-Research-Project-Template

Naming conventions Metadata

Subfolders

Take away

01_project_management
""""""" i 01_administration_files
»»»»»»»»»»»» i 02_accepted_grants

»»»»»»» - README_MM.md

26
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Examples

Untitled 241.doc
Untitled 138 copy-docx
Untitled 138 copy 2.docx
Untitled 13.docx

¢ Files with no naming convention:

Test data 2016.x1lsx

Meeting notes Jan 17.doc
Notes Eric.txt

Final FINAL last version.docx

PROTP: NEVER LOOK IN SOMEONE.
ELSE's DOCUMENTS FDLDER.

® Files with naming convention:

20160104_ProjectA_Ex1Testl_SmithE_v1.xlsx
20160104_ProjectA_MeetingNotes_SmithE_v2.docx
ExperimentName_InstrumentName_CaptureTime_ImageID.tif

https://xkcd.com/1459/ https://datamanagement.hms.harvard.edu/collect/file-naming-conventions

28
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The basics
® File names should contain only letters, numbers, underscores, and dashes
® A dash or underscore should be used instead of a space
® No special characters (& "" ;: * | # §, etc.)
® Maybe decide on a convention like

® camelCase
® snake_case
® PascalCase

Three principles for file names

29
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Steps to consider

No o s b=

Think about your files

Identify metadata

Abbreviate or encode metadata

Use versioning (incl. numbering, dates)
How will you search for your files?
Deliberately separate metadata elements

Write down your naming conventions

Naming conventions

Metadata

Take away
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Example Documentation
Content-specific DATA_vpO1_load_sesOl.csv DATA_[ID]_[cond]_[ses].csv
Descriptive ANALYSIS_01_model-selection.R ANALYSIS_[#]_[descrp].R
Consistent ANALYSIS_02_plots.R ANALYSIS_[#]_[descrp].R
Leading date 2022-09-29_expl_vpall.txt [yyyy-mm-dd] _[exp] _[type] .txt
Leading zero 01_data-cleaning_studyl.Rmd [#] _[descrp] _[study] . [R/Rmd]

— Think about your files

— Identify metadata

— Abbreviate or encode metadata

— How will you search for your files?

— Deliberately separate metadata elements
— Write down your naming conventions

31
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Version control
“FINALdoc

CemAL.doc! (AL rev2.doc

r 7
FINAL_rev.8.commentsS.
FINAL _rev.6.COMMENTS. doc CORRECTONE ot

JoReE CHAM @ 2012

WWW. PHDCOMICS. COM

https://phdcomics.com/comics/archive.php?comicid=1531

33
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Version control

® Version control is a systematic approach to record changes made in a file, or set
of files, over time

e File versioning can be as simple as using file naming conventions like suffixes
*_v1, *x_v2, *_vn

. Create files — these may contain text, code or both

. Work on these files, by changing, deleting or adding new content

. Create a snapshot of the file status (also known as version) at this time
. Document versions (e. g., in a README file)

A W N =

https://the-turing-way.netlify.app/reproducible-research/vcs.html

Take away
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README files

® Provide a clear and concise description of all relevant details about data
collection, processing, and analysis
® README files are created for a variety of reasons:

® to document changes to files or file names within a folder
® to explain file naming conventions, practices, etc. “in general” for future reference
® to specifically accompany files/data being deposited in a repository

® Creating a README file at the beginning of your research process, and updating
it consistently throughout your research, will help you to compile a final README
file when your data is ready for deposit

® Find a template here: https://cornell.app.box.com/v/ReadmeTemplate

https://datamanagement.hms.harvard.edu/collect/readme-files

36
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Metadata

Metadata

Contains information on origin and Data can be anything like
background of data like e Book content
® Who, when, why, how, ... ® Pictures or audio files
® Used resources ® \Website content or a blog post
® Used abbreviations, units, names ® Journal paper
® Licenses ® Research data
[ ]

37
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Metadata examples
Photo

Data

https://dataedo.com/kb/data-glossary/what-is-metadata

Tadzk.jpg

Piotr Kononow

August 15, 2016 6:40:10PM
5,312 x 2,988 JPEG

15.9 megapixels

3,303,448 bytes

(3.2 megabytes)

Samsung SM-G920F

4.3 mm

Max aperture f/1.9

(shot wide open)

Auto exposure

Program AE

1/402 sec

/1.9

IS0 40

nong

Metadata

Metadata

Take away
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Metadata examples
Book

Information
Dashboard
Design

Table of contents

https://dataedo.com/kb/data-glossary/what-is-metadata

39
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Metadata examples
Webpage

© @ hups:/dataedocom/blog/uhat-is-metadata-examples

@ Pageinfo- hips:/dtaeds com/iogwhat s metsdta-eamples

o B 1 2
What is Title “What s Metadata -9 Exapmples
B e
——
e s
=

Metadata

405K (4150 bytes)
Refering URL:  itps://datacdo.com/blog/posts/what-is-metadata-examples/edit
Modfied:  March23, 2017, 62441 PM

+ Meta (8 tage)

What is M Name Coment
va-compatbe emedge
& o ononow 015 [ e e e
Metadata is simply data abd | [*5<7Pen Meaning of metacata and e e sampls
helps to organize. find and | | %% tps//datacdocom/blog what e metadsta-camples
metadata: ogeite Wihtis itadta -9 Bapmples
cgdescrption

Mesning o metadsta snd 9 sl ife xamples,

ogimage itpsdetsedo com/asseimg/blog/banners/metadate png

Typical d

1.Title and description,

2.Tags and categories.
e & Metadata

3.Who created and when,

4.Who last modified and when,

5.Who can access or update. f—— Data

https://dataedo.com/kb/data-glossary/what-is-metadata

40
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Metadata

Metadata examples
WORD document

—Data
Untt Server 7.0.3 beta, we're adeing
support for storing repository n Azure SQL Database.
reposiory creator.
Create an Azure SQL Database M*““l"“"‘

databs

Make sure your
fnishes.

[Pleois ]« Blr Dfetoe T bxpor

Related People
o P Piotr Kononow.

Lt Mgty
2K Piotr Kononow

Server name fiel.

https://dataedo.com/kb/data-glossary/what-is-metadata
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Metadata for research data

Study

e Persons
e Background
e Funding

Data set

e Files
e Sources
e Methods

Naming conventions Metadata

https://datamanagement.hms.harvard.edu/collect/readme-files

Variables

e Data type

e Scale unit
e Value range
o . ..

Take away
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Metadata answers questions

Who created the data?

Why was the data created?
When was the data created?
Where is the data?

How was the data created?
What is the content of the data?

https://doi.org/10.5281/zenodo.7573695

Naming conventions

Metadata

Take away
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Start small

e Start your 30 Days of Data Management Habits:
https://nextcloud.iwm-tuebingen.de/s/ASHbJZmZ7W5sQjP

® Are you ten finger typing, yet? (If not, this is definitely something that will
improve all of your workflows)

® (Clean out the folders in your current project; rename the files
® QOrganize your literature folder

® Think about smart usage of cloud storage (there are many different options, there
should be one that suits you — are you using the one that suits you best?)

® Next time you want to e-mail a document, think about a better way to share it
® Use R Markdown to write your next preregistration
® Read a book on R and data analysis

® Use Git for your next data analysis

45
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What we didn’'t cover today

® Tidy data

¢ Codebooks (but see Jiirgen's workshop!)
® Interactive reports

® Data loss prevention

¢ Cloud storage

® Version control

® Repositories

® Data management plans

Naming conventions

Metadata

Take away
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Additional resources

Resources from Kathawalla et al. (2021): https://osf.io/wbmbp

Blogpost A Guide to Open Science for People Who Are Already Too Busy:
https://medium.com/@mullarkey.mike/a-guide-to-open-science-for
-people-who-are-already-too-busy-e42f6ac3alc’

Open Science Training Handbook:
https://open-science-training-handbook.gitbook.io/book/

The Turing Way:
https://the-turing-way.netlify.app/reproducible-research

R Markdown templates for preregistration: https://github.com/crsh/prereg

The GIN-Tonic tool: https://genr.eu/wp/
towards-a-standardized-research-folder-structure/

a7
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PS:

This week is International Love Data Week!

Remember: Documenting is like writing a love letter to your data ...

Love your data!

https://forschungsdaten.info/fdm-im-deutschsprachigen-raum/love-data-week/

Take away
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