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What will you learn?

* Understand core data management principles

* Apply practical backup/versioning workflows

* Use metadata and formats for future-proofing your research
* Learn how to manage specialized file types (e.g. audio)

* Adopt sustainable habits for research organization



Data Hub: Geospatial and Data Sciences Support

« U of | Library Data Hub
o Located in the Map Room, First Floor, Rm 107

o Individual workstations for specific research
software and tools

o Collaborative work areas focused on supporting
data sciences analysis and visualization

o Service desk staffed 12pm-3pm, M-F by U of |
Data and GIS Librarians, and others

o Website: https://www.lib.uidaho.edu/datahub/



https://www.lib.uidaho.edu/datahub/

Tip #1.: Always back up your data

Common problems
e Corrupted data, failed hard drive, laptop
lost/stolen, mistakes (deletions, user error)

3-2-1 Rule

 Have at least 3 copies of your data

» Store them in 2 different media

 Keep 1 copy off-site (geographically
differentiated)

Example plan:

* One copy on local hard drive

* One copy on OneDrive (geographic replication
off-site)

* One copy on a physical media device

@)@

Create 3 copies of data Keep data on at least 2 Store 1 of these offsite
(1 primary and 2 back ups) types of storage media (secure storage, cloud etc)
(local drive, NAS, tape etc)

Image from: Vera. 2020. “Best Practice: 3-2-1 Backup Strategy for
Home Users & Businesses [Clone Disk].” Retrieved from:
https://www.partitionwizard.com/clone-disk/backup-
strategy.html

Also adapted from: University of Virginia Library Research Data
Services + Sciences. 2020. “Data Storage and Backups.” Retrieved
from: https://data.library.virginia.edu/data-
management/plan/storage/



Tip #2: Protect raw data by versioning it.

As you work on data, copy it and modify the copy, saving it as a
new file. Do so repeatedly to avoid changing the original data. If
desired, just write-protect the original data.

Temperature
data

Data import into R

ﬁ
Salinity data Combined
. Raw Data
Quality control & data
cleaning
“Clean” T
& S data
Analysis: mean, SD
From: DataONE. 2012.
“DataONE Education Module:

s m_mz_a Y Analysis and Workflows.”
statistics Retrieved from:
http://www.dataone.org/site
s/all/documents/L10_Analysi
s Workflows.pptx

Graph production



Tip #2: Protect raw data by versioning it.

One recommended procedure is to simply copy your entire project
folder (excepting large data files) periodically to maintain old
versions.

| -— project name

| —-— current

| | -—...project content asdescribedearlier...
| --2016-03-01

| | -—...content of "current'onMar1l, 2016

| --2016-02-19

| | -—...contentof "current'onkFeb 19, 2016

From: Wilson G, Bryan J, Cranston K, Kitzes J, Nederbragt L, Teal
TK (2017) Good enough practices in scientific computing. PLoS
Comput Biol 13(6): e1005510.
https://doi.org/10.1371/journal.pcbi.1005510



Tip #3: Use clear, unambiguous data values

Consider the purpose of entering something in a cell or column. ldentifiers can
be the means to re-using the data with other datasets in the future.

Two types of identifiers:
» Standardized identifiers: ISBNs, DOIls, species names, language codes
o Usually a part of an international registry system

* Localized identifiers: record IDs, database keys, site/plot codes, other
enumerated codes

index issn-elec affiliation rank DOI link container-title issued

Filter [Filter [Filter [Filter [Fiter [Filter [Fitter [Fiter [Filte

1477-0296 University of Idaho, USA 10.1177/030913331988... http://journal... Progress in Physical Ge... 2019-11-19 Univ

2574-0962 Department of Chemistry, University ... 10.1021/acsaem.9b01889 https://pubs.a... ACS Applied Energy Mat... 2019-11-18 Offic

1365-2664 Department of Biological Sciences U... 10.1111/1365-2664.13539 https://api.wil... Journal of Applied Ecology 2019-11-16

1574-6941 Department of Molecular & Cell Biolo... 10.1093/femsec/fiz182 http://acade... FEMS Microbiology Ecol... 2019-11-15

1996-8175 Research Associate, Academy of Nat...

1
1
1

1557-8070 Department of Physics, University of ... 1 10.1089/ast.2018.1972 https://www.l... Astrobiology 2019-11-15
1
1 10.1002/tax.12124 https://api.wil... TAXON 2019-11-15
1

o L & | B A A I e o
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Tip #3: Use clear, unambiguous data values

Good Name
Max_temp_C
Precipitation_mm
Mean_year_growth
sex

weight

cell_type

Observation_01

Also, think about your variable names

Good Alternative
MaxTemp
Precipitation
MeanYearGrowth
sex

weight

CellType

first_observation

Avoid

Maximum Temp (°C)
precmm

Mean growth/year
MIF

Cell Type

15t Obs

From: Hoyt et al. (2019, July 5). datacarpentry/spreadsheet-ecology-lesson: Data Carpentry:
Data Organization in Spreadsheets for Ecologists, June 2019 (Version v2019.06.2). Zenodo.
http://doi.org/10.5281/zenod0.3269869



Tip #3: Use clear, unambiguous data values

* In many cases, zero is a value, it means something for an
observation to be recorded as zero.

* In other cases, you simply don’t have a value. Don’t use zero
here, but don’t use nothing either. Pick an unrealistic value for
your data, like -999, or a code like “NA” or “NULL".

* Alternatively, consider error codes (e.g. -333) for cases where
you need to note something other than “no value”



Tip #4: Create metadata

DLC Animal List variable descriptions

count  Animal List variable Animal List Variable Definition
name

1 Taxon Taxonomic code: In most cases, comprised of the first letter of the genus and the first three letters
the species; 1f taxonomic designation is a subspecies, comprised of the first letter of genus, species
and subspecies, and hybrids are indicated by the first three letters of the genus. See Table 1 for
details.

2 DLC _ID Specimen ID: Unique 1dentification number assigned by the DLC at accession of animal.

3 Hybrid Hybrid status: N=not a hybrid. S=species hybrid. B=subspecies hybrid. If sire is one of multiple
possible and animal could be a hybrid, 1t 1s designated a hybrid.

4 Sex Sex: M=male. F=Female. ND=Not determined

5 Name House name: Animal name assigned at DLC

6 Current Resident Resident status: Whether or not the animal currently lives in the DLC colony.

https://dx.doi.org/10.1038%2Fsdata.2014.19



Tip #4: Create metadata

Potential Fields to Include:

® Variable Name

® Variable Definition

® Variable Definition Source

® How measured

® Data units

® Data format

®  Min/max values

® Coded values/defs

® Null values representation

®  Precision of measurement

® Known issues

® Relationship to other variables

® Other notes

A
1 name
2 mouse
3 sex
4 sac_date
5 partial_inflation
6 coat_color

plot_name

Mouse

Sex

Date of sac

Partial inflation

Coat color

group

demographic

demographic

demographic

clinical

demographic

description

Animal identifier

Male (M) or Female (F)

Date mouse was sacrificed

Indicates if mouse showed partial pancreatic inflation

Coat color, by visual inspection

From: Broman & Woo. (2018) Data Organization in
Spreadsheets, The American Statistician, 72:1, 2-10, DOI:
10.1080/00031305.2017.1375989



Tip #5: Pick the right tabular format

Year | Location Count
2017 | Moscow 32
Location 2017 2018 2019 2017 | Coeur d’Alene 74
Moscow 32 15 98
Coeur 74 38 105 2017 | Boise 143
d’Alene
Boise 143 67 192 2018 | Moscow 15
2018 | Coeur d’Alene | 38
Wide data: good for human consumption, final 2018 | Boise 67
outputs for people to read 2019 | Moscow 98
Long or “Tidy” data:
For more on "tidy’ data: Wickham & good for machine consumption, for
Grolemund. (2017). “Tidy data.” R for . . . .
Data Science. analysis or visualization

https://r4ds.had.co.nz/tidy-data.html



Tip #5: Pick the right tabular format

Using scripting tools like R and Python, flipping back and forth is
relatively feasible.

* R (using tidyr): gather() and spread()

* Python (using pandas): pivot() and melt()

Other tools, e.g. SPSS/SAS/Stata/Tableau/Oracle Analytics,
possess features for reshaping data too.



n 8 W N =

Tip #6: Use standardized date time formats

Common examples of date and times:

A ’ B C D E F G H |

What | typed in day-month DOW, month, day, year month-year Initial-year M/D/YYYYDD/MM/YYYY DD/MM/YY number

2-jul 2-Jul Wednesday, July 02, 2014 Jul-14 J-14  7/2/2014 02/07/2014 07/02/14 41822
Jul-14 14-Jul Monday, July 14, 2014 Jul-14 J-14 7/14/2014 14/07/2014 07/14/14 41834
1-jan-1900 1-Jan Sunday, January 01, 1900 Jan-00 J-00 1/1/1900 01/01/1900 01/01/00 1

The problem, beyond inconsistency, is that systems may
not know how to read the string.

From: https://datacarpentry.org/spreadsheets-socialsci/03-dates-as-data/index.html



Tip #6: Use standardized date time formats

The international standard for displaying date and times is
codified in 1ISO 8601.

Year: From: Wolf &
YYYY (eg 1997) Wicksteed.

Year and month: (1997). Date
YYYY-MM (eg 1997-07) and Time

Complete date: Formats.
YYYY-MM-DD (eg 1997-07-16) https://www.w

3.org/TR/NOTE

Complete date plus hours and minutes: .
-datetime

YYYY-MM-DDThh:mmTZD (eg 1997-07-16T19:20+01:00)
Complete date plus hours, minutes and seconds:
YYYY-MM-DDThh:mm:ssTZD (eg 1997-87-16T19:20:30+01:00)
Complete date plus hours, minutes, seconds and a decimal fraction of a
second
YYYY-MM-DDThh:mm:ss.sTZD (eg 1997-87-16T19:20:30.45+81:68)

Tools are built to understand this format. Often, they enable
derivative data to be produced, like month or day of the week.



Tip #7: Managing Audio Files

* Key practices

o Use uncompressed (WAV, FLAC) for analysis and archival purposes, use compressed for
sharing (MP3, AAC)

o Create metadata for audio files: speaker (source), date, location, language, purpose
o If relevant, keep linked transcripts for accessibility and analysis
o Try to apply the 3-2-1 rule for backup

o Anonymize if needed for research purposes, get documented consent where relevant



Tip #8: Assume others will see your data.

* Data publishing, sharing, reproducibility, open science. All
Introduce reasons for people to see your data.

* Remember:
= Most funders require data sharing.
= Many journals expect data sharing.

* Reduce fear or anxiety about others viewing your work by

maintaining good practices (or good enough) during your data
management.



Tip #8: Assume others will see your data.

[® x| | cOrrespondence

The lesson of ivermectin: meta-analyses based
on summary data alone are inherentlv unreliable

withdrawn by the preprint server” on which
To the Editor — The global demand for purportec it Was hosted. We also raised concerns about
rophvladu. and treatment options for with the v : - -

COVID-19 has in turn created a demand and subst; une:xpect?d stratification acr.oss baseline
for both randomized clinical trials, and the We expec! variables in another randomized controlled
synthesis of those trials into meta-analyses ivermectii ial for i int whichaw hichlv
by systematic review. This process has been coming m trial for ivermectin’, which were 1ghly
fraught, and has demonstrated the inherent Since t Suggestive of rando[nization failure. We have
risks in current approaches and accepted published
standards of quantitative evidence synthesis  patients’} I equested data from the authors but, as of
when dealing with high volumes of relying on S
recent, often unpublished trial data of substantia 6 Sep tember 2021’ hav.e not Yet .recelved 4
variable quality. dosescru response. This second ivermectin study has

Research into the use of ivermectin Relyin,

) - 6 . -
(a drug that has an established safety and studiesin 1IOW been P“thhed > and there 18 Stl.u no
efficacy record in many parasitic diseases) severe anq response from the authors in a request
for the treatment and/or prophylaxis of impact of
__COVID 19 has illugrated this neobless ____urgent 0o fOT data.

The authors of one recently published
meta-analysis of ivermectin for COVID-19*
have publicly stated that they will now
reanalyze and republish their now-retracted

From: Lawrence et al. Nature Medicine, Sept 22, ! Y P

2021. https://doi.org/10.1038/s41591-021-01535-y meta-analysis and will no longer include
either of the two papers just mentioned.

Ac thoce +wwin nanerel® weore the anlyy

publiz policy.

We believe that this situation requires
immediate remediation. The most salient
change required is a change in perspective
on the part of both primary researchers
and those who bring together the results
of individual studies to draw wider
conclusions. Specifically, we propose
that clinical research should be seen as
a contribution of data toward a larger
omnibus question rather than an assemblage
of summary statistics. Most, if not all, of
the flaws described above would have been
immediately detected if meta-analyses were
performed on an individual patient data
(IPD) basis. In particular, irregularities
such as extreme terminal digit bias and
the duplication of blocks of patient

recorde woillld have heen hath abvialie and




Tip #9: Use a note-taking system

* Notecard systems
o Umberto Eco’s descriptive system:

= Bibliographic Index, Readings Index, ldeas
Index, Connections Index, others

o Zettelkasten: a single branching system for all of
your knowledge

= N. Luhmann, a German social scientist

= Produced 50+ books, 600+ articles

“I could of course use any number of apps to build a digital Zettelkasten, and
indeed | have tried, but paper cards work much better for me. | like keeping my
text editor in full screen mode in front of me and then arranging the relevant
cards around the computer. | like sifting through the pack and being reminded
of things | wasn’t looking for (Luhmann thought this proximity to serendipity
one of the most important features of his system.)

I enjoy “building a deck,” as it were.” _ Alan Jacobs, 2018

1. Topic

2 Where you found
the information

\

Hughes’ Poetry

Harlem Renaissance.

/

Hughes’ Poetry is an example of the
innovative and influential art of the

a

Source #3

Page: 15

3. Paraphrased information
you found

7~

4. page you found this fact on




Tip #9: Use a note-taking system

Unique Identifier

L} 201910091803/Struggling when you acquire a skill could be important to become
.
b SOftwa re [l great in your field

#expertise #innovation

Being good at something is not enough to be an innovator:

o Zettlr: https://www.zettlr.com/

- Savants excel at their skill without innovating.[[201910091746]] So merely

being good at something is not enough to innovate and be creative.

Self-taught jazz musicians sound more interesting than their peers from jazz

O O bS]d |a n: https://o bS|d |a n.Mm d/ nusic school.[[201916091737]] "More interesting" can entail being more

creative, too; Epstein writes about a lot of great musicians being self-
taught. [chapter 3][#epstein2019range]

O M e m . a i : httDS://get. m e m . a i/ [#epstein2019range]: David Epstein (2019): _Range. why generalists triumph in a

specialized world_, New York: Riverhead Books.

o OneNote: https://www.onenote.com

Writing is telepathy

2023 Japan Trip

o) Ideas can travel through time and space
Planning

Ideas can travel through time and space without being uttered out loud. The p
telepathy requires two places:
To-do
A sending place, a t
desk

Ask for recommendations
A receiving place

r, in bed

nall fish



https://www.zettlr.com/
https://obsidian.md/
https://get.mem.ai/
https://www.onenote.com/

Tip #9: Use a note-taking system

2 My Library - Zotero
File Edit View Tools Help

* Bibliographic Indices = Citation

o @~
Management Software g
& AE?EH;uH
_I bioone_wnan70_567
ENVS101

» /otero, Mendeley, Endnote, Papers, Jabref,
among others.

GeographicinfoDiscovery
Geoparsing
LLMs-Libraries

I Natural Resource Economics
NR212
Others

| Range Center FY2023
Rangeland Center CY2022

- WLF_370
WLF370
My Publications

o Most have features like:

- Duplicate tems

Unfiled Items
2 Retracted ltems
) Trash

= Automatic linking to literature

£ Group Libraries
2020 CRDB sample set
& cop2

= PDF import/reading

- a
Q- £ B~ &~ 1
A Citation Key Creator Year Title Date Ad... v
coxDefiningArtificiallntelligence2... Cox and Mazumd... 2022 Defining artificial intelligence for librarians 10/2/2023,1... =
coxHowArtificiallntelligence20232  Cox 2023 How artificial intelligence might change academic library work: Applying the compet... 10/2/2023, 1...
coxHowArtificiallntelligence2023  Cox 2023 How artificial intelligence might change academic library work: Applying the compet...  10/2/2023, 1.

wulfhorstinfusingLongtermSocial... Wulfhorst et al. 2022 Infusing 'long-term’ into social science rangelands research 7/25/2023, 9....

woldQuantifyingEffectsVegetatio.. Wold et al. 2023 Quantifying the effects of vegetation productivity and drought scenarios on livestock ... 7/25/2023, 9

priceManagingMedusaheadUsin... Price et al. 2023 Managing Medusahead Using Dormant Season Grazing in the Northern Great Basin  7/25/2023, 9

tilleyWhenWeedNot2022b Tilley et al. 2022 When a weed is not a weed: succession management using early seral natives for Inter... 7/25/2023, 9:
weiWhitePineBlister2022a Wei et al. 2022 White pine blister rust, logging, and species replacement increased streamflow inam... 7/25/2023, 9:..

stevensLargescaleDistributionMo... Stevens et al. 2022 Large-scale distribution models for optimal prediction of Eastern black rail habitat wit... 7/25/2023, 9.

steinVegetationVantagePoint2022a  Stein et al. 2022 Vegetation and vantage point influence visibility across diverse ecosystems: Implicatio... 7/25/2023, 9
2022 etal. 2022 PSlI-7 Feed Intake and Behavioral Responses of Mature Rams Provided Feed Containin... 7/25/2023, 9...

etal. 2022 Refined methodology for identification of bitterness aversion in mature rams through... 7/25/2023, 9

schmiegeVerticalGradientsPhotos... Schmiege et al. 2023 Vertical gradients in photosynthetic physiology diverge at the latitudinal range extrem... 7/25/2023, 9:

pilgeramWomenRacePlace2022a Pilgeram et al. 2022 Women, race and place in US Agriculture 7/25/2023, 9:
Iyons-yerionAttractionCerambyci... Lyons-Yerion etal. 2022 Attraction of Cerambycidae (Coleoptera) to synthetic volatile pheromone lures during... 7/25/2023, 9:...

luteSnowClimV1Highresolution2...  Lute et al. 2022 SnowClim v1.0: high-resolution snow model and data for the western United States 7/25/2023, 9

lachmanDronesBathymetryShow... Lachman et al. 2022 Drones and Bathymetry Show the Importance of Optimal Water Depth for Nest Place...  7/25/2023, 9:

kardTermiteFeedingAspen2022  Kard et al. 2022 Termite Feeding on Aspen and Pine Stakes on a High Elevation SagebrushSteppe Rang... 7/25/2023, 9
haleDriversSpatiotemporalPatter...  Hale et al. 2023 Drivers of spatiotemporal pattems of surface water inputs in a catchment at the rain-s... 7/25/2023, %,
fisherGenderDifferencesFinancial... Fisher et al. 2023 Gender differences in the financial of US farm Adec 7/25/2023, 9:..

Info Notes Tags Related

on Key schmiegeVerticalGradients

Data Management Plan Lit Review (U... ., ltem Type Journal Article
. = Title Vertical gradients in photosynthetic physiology diverge at the latitudinal range extremes of white spruce
m -allele models * Canis lupus *Abundance :
otes/annotations e el s
“Agri *Anole * .
griculture *Anole *aptamers 3 R A
“artificial light “attribution *Bias B —— -
*binding curve *biodiversity v Author Vierling, LA S
. . .
™ D I Ve rS e C Ita t I O n St I eS “Biological Evolution *Bovine *breeder ~ Author Bruner, SG A
y “Breeding *Brownian motion *Calibration 4 more...
S ek Dy Yeih Abstract  Light availability drives vertical canopy gradients in photosynthetic functioning and carbon (C) balance, yet patterns of variability in these gradients remain unclear.
We measured light availability, photosynthetic CO2 and light response curves, foliar C, nitrogen (N) and pigment andthe i
*Chlorophyta *Classification index (PRI) on upper and lower canopy needles of white spruce trees (Picea glauca) at the species' norther and southern range extremes. We combined our
“Classification/methods “climate change photosynthetic data with previously published respiratory data to compare and contrast canopy C balance between latitudinal extremes, We found steep canopy
. . gradients in irradiance, photosynthesis and leaf traits at the southern range limit, but a lack of variation across canopy positions at the northern range limit. Thus,
Climate Change, “climate mitigation unlike many tree species from tropical to mid-latitude forests, high latitude trees may not require vertical gradients of metabolic activity to optimize photosynthetic C
*Computer Simulation *Conjugation, Genetic gain. C accounting for self-shading i less critical for predicting gross primary productivity at northern relative to southern latitudes. Northern trees also
Sorsteaien SCsua e had a significantly smaller nt posiive leaf C balance than southern trees suggesting that, regardess of canopy position low photosynthetic rates coupled with high
respiratory costs may ultimately constrain the northern range limit of this widely distributed boreal species.
Publication PLANT CELL AND ENVIRONMENT

46




Summary

Backup up your data using the 3-2-1 rule.
Never modify raw data; version your data.

Be intentional with data values.

Use a data dictionary or codebook (at least!).
Be aware of long vs. wide data formats.

Use standardized data time formats.
Manage audio files as you would other types

Assume others will see your data and act accordingly.

© 0 N o O kB w b P

Devise a note-taking system that works for you.



Previous workshops

https://www.lib.uidaho.edu/services/workshops/resources.html



https://www.lib.uidaho.edu/services/workshops/resources.html

Fall 2025 Library Workshops

WHEN: Mondays from 1:30pm — 2:30pm
WHERE: Library Data Hub (Room 107) and live via Zoom

Sept. 8: Geographic Information System (GIS) Resources for Graduate Students (GSE)
Sept. 15: Creating Geographic Animation Using Google Earth Studio (Tech Talk)

Sept. 22: Markdown and Pandoc for Academic Writing (GSE)

Sept. 29: Introduction to Citation Managers (GSE)

Oct. 6: Introduction to ModelBuilder in ArcGIS Pro (Tech Talk)

Oct. 13: Managing Research Data (GSE)

Oct. 20: Introduction to Version Control with Git and GitHub (Tech Talk)

Universityofldaho
Oct. 27: Generative-Al Capabilities and Ethics in Qualitative Research (Tech Talk) Library



Universityofldaho

Library

THANK YOU!
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