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Summary

• Introduction
• Data Hub
• Tips for Data Management

oBackup
oVersioning
oMetadata/description
oFormatting
oEthics
oNote-taking

• Q&A



Data Hub: Geospatial and Data Sciences Support
• U of I 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 11am-3pm, M-F by U of I 
Data and GIS Librarians, and others

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

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


Tip #1: Backup your Data

Common problems
• 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

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: Never modify raw data; 
             version it as you go
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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.

From: DataONE. 2012. 
“DataONE Education Module: 
Analysis and Workflows.” 
Retrieved from: 
http://www.dataone.org/site
s/all/documents/L10_Analysi
s Workflows.pptx  



Tip #2: Never modify raw data; 
             version it as you go

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

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



Tip #3:  Use clear, unambiguous data values 
              when possible

Two types of identifiers:
• Standardized identifiers:  ISBNs, DOIs, 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

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



Tip #3:  Use clear, unambiguous data values 
              when possible

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/zenodo.3269869

Also, think about your variable names



• 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 #3:  Use clear, unambiguous data values 
              when possible



Tip #4: Create metadata

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

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

Presenter Notes
Presentation Notes
There are a number of ways to document a dataset, but at the very least, use a data dictionary or codebook. This records the data variable names, units of measure, and other points to note about the various parts of your dataset.  It is usually the MVP of your documentation, the part that really communicates to a user what they are looking at.  Other types of documentation are valuable too, but the data dictionary or codebook is critical.  Others, or your future self, will thank you for producing it.




Tip #5: Pick the right tabular format

Location 2017 2018 2019

Moscow 32 15 98

Coeur 
d’Alene

74 38 105

Boise 143 67 192

Year Location Count

2017 Moscow 32

2017 Coeur d’Alene 74

2017 Boise 143

2018 Moscow 15

2018 Coeur d’Alene 38

2018 Boise 67

2019 Moscow 98

Wide data: good for human consumption, final 
outputs for people to read

Long or “Tidy” data: 
good for machine consumption, for 

analysis or visualization
For more on ‘tidy’ data: Wickham & 
Grolemund. (2017). “Tidy data.” R for 
Data Science. 
https://r4ds.had.co.nz/tidy-data.html

Presenter Notes
Presentation Notes
Many people are familiar with ‘long’ formats as ‘tidy’ data. Most people who use excel naturally create ‘wide’ formatted data.  That’s because humans like wide data (like Census tables), while machines like long/tidy data (like a database table). If possible, keep your data in long format. Analysis tools (like R or Sci Python), or visualization tools (Tableau, ArcGIS, Oracle Data Visualization) are machines, and they like machine-formatted data.  Save the wide formats for reports and similar human-consumed documents. R and Python make it very easy to switch (w/n reason) using methods like pivot() and melt().




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.



Tip #6: Use standardized date time formats

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

Common examples of date and times:

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

Presenter Notes
Presentation Notes
Dates and times are one of the two most common key elements of data interoperability (the other being space).  Different datasets can be joined on the same date and time, even if the concepts are completely unrelated. However, managing them requires some standardization for recording these. The best approach is to use ISO 8601 format (show example).  Standards are valuable because it means that other tools are built to handle exactly this format. It works too, because tools like Tableau or R, or ArcGIS can all read this datetime object and extrapolate names of months, days of the week, or plot them on a graph.  While your final output might not want to use this format, your processing and raw(-er) datasets definitely should.




Tip #6: Use standardized date time formats

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

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

From: Wolf & 
Wicksteed. 
(1997). Date 
and Time 
Formats.  
https://www.w
3.org/TR/NOTE
-datetime



Tip #7: 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 #7: Assume others will see your data.

From: Lawrence et al. Nature Medicine, Sept 22, 
2021. https://doi.org/10.1038/s41591-021-01535-y



Tip #8: Use a note-taking system
• Notecard systems

o Umberto Eco’s descriptive system: 

 Bibliographic Index, Readings Index, Ideas 
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 I have tried, but paper cards work much better for me. I like keeping my 
text editor in full screen mode in front of me and then arranging the relevant 
cards around the computer. I like sifting through the pack and being reminded 
of things I 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



• Software:

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

o Obsidian: https://obsidian.md/ 

o Mem.ai: https://get.mem.ai/ 

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

Tip #8: Use a note-taking system

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


• Bibliographic Indices = Citation 
Management Software

• Zotero, Mendeley, Endnote, Papers, Jabref, 
among others.

o Most have features like:

 Automatic linking to literature

 PDF import/reading

 Notes/annotations

 Diverse citation styles

Tip #8: Use a note-taking system



Summary

1. Backup up your data using the 3-2-1 rule.

2. Never modify raw data; version your data.

3. Be intentional with data values.

4. Use a data dictionary or codebook (at least!).

5. Be aware of long vs. wide data formats.

6. Use standardized data time formats.

7. Assume others will see your data and act accordingly.

8. Devise a note-taking system that works for you.



Previous workshops

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

• Tips and Tricks for Word, Excel, and PowerPoint
• Organizing your Research and Data Management

• Planning and Organizing a Literature Review
• Tools for Building a Scholarly Presence
• Creating Research Posters with PowerPoint

• Essential Library Skills to Ace Graduate School
• Open Educational Resources and Graduate Students
• AND MORE!

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


Fall 2024 Graduate Student Essentials​

WHEN: Wednesdays from 12:30pm – 1:30pm
WHERE: Library first floor classroom (Room 120) and live via Zoom

• August 21: Slides Like Whoa: Presentation Strategies and Tools

• August 28: GIS Resources for Graduate Students

• September 4: Cite Me Maybe: Open Access Publishing for Graduate Students (Zoom only)

• September 11: Getting Started with Popular Library Databases

• September 18: Let’s Start from the Beginning: Teaching with Primary Sources in Special Collections 

• September 25: Make Data Management Easier



THANK YOU!
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