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INTRODUCTIONS



OUTLINE/OVERVIEW

Why data management?

Spreadsheet data best practices

Data dictionaries

Tidy Data principles

 What is Tidy Data?

 Why use Tidy Data?

 Making your data tidy



WHY MANAGE DATA? Share in chat!



● Efficiently find your files 

● Track your methods for reproducibility 

● Better version control of data 

● Quality control 

● Avoid data loss 

● Document your data for your own 
recollection, accountability, and re-use 

● Gain credibility and recognition for 
your science efforts through data 
sharing!

DATA MANAGEMENT FOR YOURSELF



DATA MANAGEMENT FOR SCIENCE

● Data is a valuable asset. It is expensive and time consuming to collect, take good care of it!

● Well-managed data:

 improves quality, accuracy, and integrity of your research

 maximizes the effective use of data

 ensures appropriate use of data and information

 strengthens the reliability of the research - promotes transparency, encourages accountability, 

reduces bias and errors

 ensures sustainability and accessibility allowing others to reproduce your findings



RESEARCH REPRODUCIBILITY 

● Reproducibility is the ability for other researchers to reach similar results when using the same 

methods and data. 

 Replicability is achieving similar results by conducting a new study with different methods or approaches

● Accurate, comprehensive, and transparent reporting allows for reproducibility.



DATA MANAGEMENT CHALLENGES

● Good data management take time and planning

● Researchers may lack knowledge about best practices in handling data

● General lack of incentives for doing good data management

● There can be a cost to managing data (human, technology, etc.)



MANAGING DATA IN SPREADSHEETS Metadata and data dictionaries



USING SPREADSHEETS TO ENTER, STORE, AND 
ANALYZE RESEARCH DATA

How do you use spreadsheets in your research process?

 Qualtrics/other survey software

 Entering raw data

 Cleaning data

 Data storage

 Data analysis

Ideally, each column is a variable with its name on the top row, and each row is an 
observation

Some metadata are stored in the spreadsheet, but some need to be stored 
separately



BEST PRACTICES FOR SPREADSHEET DATA
What are your best practices?

Taken from: Broman, K. W., & Woo, K. H. (2018). Data Organization in Spreadsheets. 
The American Statistician, 72(1), 2–10. 
https://doi.org/10.1080/00031305.2017.1375989

1. Be consistent

2. Choose good names for things

3. Write dates as YYYY-MM-DD

4. No empty cells

5. Put just one thing in a cell

6. Make it a rectangle 

https://doi.org/10.1080/00031305.2017.1375989


BEST PRACTICES FOR SPREADSHEET DATA (CONT.)
7. Create a data dictionary

8. No calculations in the raw data files 

9. Do not use font color or highlighting as data

10. Make backups

11. Use data validation to avoid errors

12. Save the data in plain text files (CSV/TSV) 

Interested in learning more? We will be talking about this more in depth in our Data 
Carpentry session on Wednesday, March 4th!

https://tufts.libcal.com/event/16268599
https://tufts.libcal.com/event/16268599


WHAT IS METADATA?

It's the “data about data.” Structured (may follow documentation standards) information that makes 

it easier to retrieve, use, or manage data. It can include things like:

● Dates, times, locations

● Hardware/software information and parameters

● Methodology

● Creators

● Copyright

● Formats



WHAT IS WRONG WITH THIS TABLE?

What are we looking at in this table?
What questions or concerns arise?

Share in 
chat



DATA DICTIONARIES

Data dictionaries provide detailed descriptions of the data in a dataset. They help provide context 

about the structure and content of data. They can also guide the process for collection and use of 

the data. 

● List of all data objects

● Description of data elements (size, type, classification, etc.) 

● Relationships to other data

● Variables and coding information

● Creation date



DOCUMENT YOUR VARIABLE NAMES

● Intuitive / meaningful variable names e.g. study_id

● What do variable names mean?

● What does each variable contain?

● Are there a limited set of possible values?

Name Field Type Description Possible values Units

study_id text Unique ID of 
study

8-digit number

date_enrolled date Initial subject 
enrollment date

Date in format YYYY-MM-DD; All 
dates later than 2011-09-01

weight integer Weight of subject lbs



EXAMPLE DATA DICTIONARIES

● SAFI Teaching Dataset (through Data Carpentry)

https://datacarpentry.github.io/socialsci-workshop/data.html


DATA DICTIONARY EXAMPLE 2

Public Use Microdata Sample Documentation (US Census)

https://www.census.gov/programs-surveys/acs/microdata.html


DATA DICTIONARY EXAMPLE 3

https://www.usgs.gov/centers/eros/science/landsat-data-dictionary 

https://www.usgs.gov/centers/eros/science/landsat-data-dictionary


HOW CAN YOU MAKE A DATA DICTIONARY?

Create a data dictionary activity

For each variable (usually column) in your data, answer these questions:

Question Variable

Variable name

Variable description

Variable units

Relationship to other variables

Variable coding values and meanings

Known issues with the data

Anything else to know about the data?

https://caltechlibrary.github.io/RDMworkbook/documentation.html#data-dictionary


EXAMPLE FOR ONE VARIABLE

Imagine that you are conducting a study of patients during their annual physical 
exams. One of the variables you record is the patient’s temperature.

Question Variable

Variable name temp

Variable description The patient’s temperature during their physical

Variable units Degrees Fahrenheit

Relationship to other variables N/A

Variable coding values and meanings N/A

Known issues with the data In May 2024, the thermometer was measuring 

2 degrees too cool

Anything else to know about the data? N/A



TIDY DATA A paradigm for organizing data



WHAT IS TIDY DATA?

Illustrations from the Openscapes blog Tidy Data for reproducibility, efficiency, and collaboration by Julia Lowndes and 
Allison Horst

https://www.openscapes.org/
https://www.openscapes.org/blog/2020/10/12/tidy-data/


HOW DOES TIDY DATA HELP RESEARCHERS?

Illustrations from the Openscapes blog Tidy Data for reproducibility, efficiency, and collaboration by Julia Lowndes and 
Allison Horst

https://www.openscapes.org/
https://www.openscapes.org/blog/2020/10/12/tidy-data/


WHY USE TIDY DATA?

Illustrations from the Openscapes blog Tidy Data for reproducibility, efficiency, and collaboration by Julia Lowndes and 
Allison Horst

https://www.openscapes.org/
https://www.openscapes.org/blog/2020/10/12/tidy-data/


TIDY DATA MAKES COLLABORATION EASIER

Illustrations from the Openscapes blog Tidy Data for reproducibility, efficiency, and collaboration by Julia Lowndes and 
Allison Horst

https://www.openscapes.org/
https://www.openscapes.org/blog/2020/10/12/tidy-data/


HOW CAN I MAKE MY DATA TIDY?

Keep your raw entered data and tidy data in separate files

 This is helpful in case you make a mistake somewhere

List your variables

Recognize places where your data are not adhering to tidy data principles – e.g., 
rows with multiple observations, cells with multiple measurements

“Melt” your data so each variable is one column, each row is one observation, and 
each cell is one measurement



“MELTING” YOUR DATA

Wickham, H. . (2014). Tidy Data. Journal of Statistical Software, 59(10), 1–23. https://doi.org/10.18637/jss.v059.i10 

https://doi.org/10.18637/jss.v059.i10


EXAMPLE: NOT-TIDY DATA

The way this data is organized isn’t bad! This setup is great for data entry. 

Making it tidy will make it easier to analyze and visualize later!

Wickham, H. . (2014). Tidy Data. Journal of Statistical Software, 59(10), 1–23. https://doi.org/10.18637/jss.v059.i10 

https://doi.org/10.18637/jss.v059.i10


EXAMPLE: SAME DATA, NOW TIDY!
Here, “Week” is a 

separate variable, 

instead of Week1, 

Week2, Week3…etc 

being used as column 

headers.

Each row is now an 

observation – one week 

that song was on 

Billboard.

Wickham, H. . (2014). Tidy Data. Journal of Statistical Software, 59(10), 1–23. https://doi.org/10.18637/jss.v059.i10 

https://doi.org/10.18637/jss.v059.i10


WHAT CAN I DO WITH TIDY DATA?

Illustrations from the Openscapes blog Tidy Data for reproducibility, efficiency, and collaboration by Julia Lowndes and 
Allison Horst

https://www.openscapes.org/
https://www.openscapes.org/blog/2020/10/12/tidy-data/


MORE TIDY DATA RESOURCES

Openscapes blog Tidy Data for reproducibility, efficiency, and collaboration by Julia 
Lowndes and Allison Horst

Wickham, H (2014). Tidy Data. Journal of Statistical Software 58 (10). 
jstatsoft.org/v59/i10/

“Informal and code-heavy version” of the full paper above: 
tidyr.tidyverse.org/articles/tidy-data

Grolemund, G & Wickham, H (2016). R for Data Science: Ch 12 (Tidy Data) 
https://r4ds.had.co.nz

https://www.openscapes.org/
https://www.openscapes.org/blog/2020/10/12/tidy-data/
http://www.jstatsoft.org/v59/i10/
https://tidyr.tidyverse.org/articles/tidy-data.html
https://r4ds.had.co.nz/


THANK YOU!
Allie Tatarian

Research & Instruction and Data Librarian

https://go.tufts.edu/atatarian 

This presentation is part of 
Love Data Week 2026
https://go.tufts.edu/LoveDataWeek 

This work is licensed under CC BY 4.0               and is adapted from the University of Michigan Library presentation at 
https://doi.org/10.7302/8684, the Harvard University Library presentation at https://osf.io/hwpqe/files/tewdc, and the Openscapes blog 
Tidy Data for reproducibility, efficiency, and collaboration by Julia Lowndes and Allison Horst.

Link to these slides

https://go.tufts.edu/atatarian
https://go.tufts.edu/LoveDataWeek
http://creativecommons.org/licenses/by/4.0/?ref=chooser-v1
https://doi.org/10.7302/8684
https://osf.io/hwpqe/files/tewdc
https://www.openscapes.org/
https://www.openscapes.org/blog/2020/10/12/tidy-data/
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