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Science Skills (FOSS) for Dissertation 

Data and Reproducibility

How to plan a dissertation using data management 
and FAIR principles to store reproducible data
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The hope is to guide interested researchers through examples on how I learned and 
implemented Open Science into my dissertation research



Semester with R4R

https://datascience.arizona.edu/r4r
“The Roots for Resilience Program provides training and support to 
select graduate students on open, reproducible science and 
computational infrastructure to enhance research focused on 
resiliency in the environment and society.” I had the opportunity to 
be a fellow and work alongside other graduate students learning 
and implementing open science frameworks into their own research 
projects.

We met twice a week to 1) lean about open, reproducible research 
practices and 2) discuss our own research and got a better 
understanding of how to implement FOSS into our work.

A how to get involved…

https://datascience.arizona.edu/r4r


What’s in Store for Today!

- Foundational Open Science Skills
- Applications for Dissertation

Presentation Agenda This presentation will be in two parts 
- First will go over what I learned during FOSS
- Second will go over how I applied it and how you might use it in your own work



Foundational 
Open Science 
Skills (FOSS)

What is open science

FAIR & CARE principles

Project Management, Version 
Control and reproducibility

Cyverse and docker/containers



"Open Science is the movement to make scientific 
research (including publications, data, physical 

samples, and software) and its dissemination 
accessible to all levels of society, amateur or 

professional..."  Wikipedia definition

There are many considerations of what open science is, 2023 has even been called 
the year of open science and so everyone jumped on attempting to be the expert. 
Here is a broad definition of open science and how I intend to implement it in my 
dissertation work.

https://nasa.github.io/Transform-to-Open-Science/year-of-open-science/
https://en.wikipedia.org/wiki/Open_science


Six Pillars of Open Science
Open Access 
Publications

 "Open access is a 
publishing model for 
scholarly 
communication that 
makes research 
information available 
to readers at no cost, 
as opposed to the 
traditional 
subscription model in 
which readers have 
access to scholarly 
information by paying 
a subscription 
(usually via libraries)." 
-- OpenAccess.nl

 Open Data

"Open data is data 
that can be freely 
used, re-used and 
redistributed by 
anyone - subject 
only, at most, to the 
requirement to 
attribute and 
sharealike." - Open 
Data Handbook

Open Educational 
Resources

"Open Educational 
Resources (OER) are 
learning, teaching and 
research materials in any 
format and medium that 
reside in the public 
domain or are under 
copyright that have been 
released under an open 
license, that permit 
no-cost access, re-use, 
re-purpose, adaptation 
and redistribution by 
others." - UNESCO

 Open Methodology

 "An open 
methodology is 
simply one which 
has been described 
in sufficient detail to 
allow other 
researchers to 
repeat the work and 
apply it elsewhere." - 
Watson (2015)

 Open Peer Review

A manuscript review 
process that 
includes some 
combination of Open 
Identities, Open 
Reports, Open 
Participation, and 
even Open 
Interaction

Open Source 
Software

"Open source 
software is code that 
is designed to be 
publicly accessible — 
anyone can see, 
modify, and distribute 
the code as they see 
fit. Open source 
software is developed 
in a decentralized and 
collaborative way, 
relying on peer review 
and community 
production." - RedHat

Open Access to Publications
- Make research publications free and accessible

Open data
- Make data accessible and reusable

Open Educational Resources
- Make learning, teaching and research materials accessible

Open methodology
- Make your methods well documented and accessible for other to use and 

perfect
Open Peer Review

- Make the article publication review process open
Open Source Software

- Make software source code accessible and modifiable

https://www.openaccess.nl/en/what-is-open-access
https://opendatahandbook.org/guide/en/what-is-open-data/
https://opendatahandbook.org/guide/en/what-is-open-data/
https://www.unesco.org/en/communication-information/open-solutions/open-educational-resources
https://doi.org/10.1186/s13059-015-0669-2


Ethics of Open Science

If you hope to make your data and processes actually usable, it’s good to have some 
guidelines in place. The FAIR principles can be those guidelines, but it is good to note 
that they can be changed and enhanced depending on the project and your data. 
When collecting, saving, and managing your data it’s important to follow some type of 
ethics, especially if you’re working with sensitive information.  Other principles like 
CARE and even some design justice and data feminism principles are important to 
look into.

- https://mitpressonpubpub.mitpress.mit.edu/data-feminism
- https://designjustice.mitpress.mit.edu/

https://www.go-fair.org/fair-principles/

CARE Principles (Global indigenous data alliance)
Collective Benefit

● C1. For inclusive development and innovation
● C2. For improved governance and citizen engagement
● C3. For equitable outcomes

Authority to Control
● A1. Recognizing rights and interests
● A2. Data for governance
● A3. Governance of data

Responsibility
● R1. For positive relationships

https://mitpressonpubpub.mitpress.mit.edu/data-feminism
https://designjustice.mitpress.mit.edu/
https://www.gida-global.org/care


● R2. For expanding capability and capacity
● R3. For Indigenous languages and worldviews

Ethics
● E1. For minimizing harm and maximizing benefit
● E2. For justice
● E3. For future use



Data Management

Types of Data

Collection

Documentation

Storage

Analysis

Preservation

Ethics

Considerations for managing your data incorporate many aspects, even some that 
might not even be mentioned here. A general understanding of what you need to 
manage your data and remember what it is in the future can be to know the:
type of data you have - can be numeric, categorical, ordinal, or even multimodal. 
How you collect your data (document the steps). 
Metadata (the details), 
where and why you store your data where you do, 
any analysis or summaries of the data, 
preservation or maintenance of keeping that data. 
And any ethical implications that should be considered.



Version Control and Reproducibility
Version control refers to keeping track of 
the version of a file, set of files, or a 
whole project.

Reproducibility comes from our 
obligations and desires to work ethically, 
honestly, and with confidence that the 
data and knowledge we produce is done 
has integrity. 

- Repeatable, shareable, 
understandable

For me, the real value of this program forced me to get into the habit of saving 
everything!
Don’t let data loss happen to you!

Git and Github are the most popular ways to work in version control and 
reproducibility. 
Others are also:

●  Microsoft Office's Track Changes functionality
●  Apple's Time Machine
●  Google Docs' Version History
●  Git

Reproducibility is also a "spectrum of practices", not a single step.
- Docker containers
- Also the practice of making your content memorable i.e. will you remember 

what you were doing if you take a long break? Will people be able to 
understand what you were doing if they come to it with fresh eyes?

https://support.microsoft.com/en-au/office/track-changes-in-word-197ba630-0f5f-4a8e-9a77-3712475e806a
https://support.apple.com/en-us/HT201250
https://support.google.com/docs/answer/190843?hl=en&co=GENIE.Platform%3DDesktop
https://git-scm.com/


Planning for the 
Dissertation Creating an Open Science 

Research Space 

Currently in Data Collection Mode and IRB 
Application



RQ: How does a 
narrative provide 
context for the 
fragmentation of 
topical social media 
image representing 
the anti-femicide 
social movement? 

The project reviews 
affordances of social 

media on content; 
identifies narrative 

patterns in 
fragmented social 

media content; and 
explores how an 

ontological structure 
might provide 

context for dynamic 
review of images.

Current Research

Artist: Agnes Toth; https://mymodernmet.com/agnes-toth-fine-art-paintings/

Narratives Help: We receive small bits of 
information that represent a story from one 
or various perspectives

Social Media Platform Fragmentation

Some research explores the idea that the mediatization of social 
media has increased fragmentation of information among social 
media sites because of the affordances provided by these platforms 
(Sadler, 2021).

Bias and Interpretation

Some say fragmentation leads to  a biased perspective of a 
real-time event that could be impactful to a community (Chen et al, 
2020) and in turn enable a fragmented interpretation of what is 
happening (Sanchez-Moreno et al, 2020; Mosseri, 2021). 

https://mymodernmet.com/agnes-toth-fine-art-paintings/


Mixed methods approach with 
Combined data

Data Collection - Instagram, 
Government, Non-Governmental 
Institutions, Citizen Data, and Datasets 
for Computational Models 

Methods

1. Network Narrative
2. Visual Interpretation and Focus 



1. Group
2. Knowledge Graph Building



Open Science Implications

This project’s need for:
● Data Ethics while 

sharing/maintaining data
● Interpretability of analysis for 

users
● Repeatability for Researchers and 

Practitioners
○ E.g. Well Commented Code
○ Detailed methodology and 

analysis
● Links to resources used (data, 

tutorials, literature)

So what does this have to do with open science?

● Data Ethics while sharing/maintaining data: My 
research constitutes using public data and collecting data 
from public social media accounts. 

● Interpretability for Focus Group Participants: I will also 
work with members of the social movement and hope to 
have my findings visualized and easily understandable for 
participants to use in discussion.

● Repeatability for Researchers and Practitioners: I hope 
my research can be an example for future practitioners 
and expand on the topic or methods used.

○ E.g. Well Commented Code
○ Detailed methodology and analysis

● Links to resources used (data, software/packages, 
literature): Might as well share what I’ve found and not let 
my work be done in vain



Applying Open 
Science to 

(My) Dissertation

- Data Analysis
- Downloadable document(s)
- Interactive graphs and 

visualizations
- Open code

- Data Management
- Governance
- Data Plan
- Reproducibility



Downloadable Documents

My contribution will be via a github website (open source) that works off its own 
repository/version control but enables us to create a website that will (hopefully) be 
user friendly. 
Meaning, downloadable documents and code,  and interactive plots!

https://lwdozal.github.io/SM_Narrative/


Interactive Graphs and Visualizations

Shiny (Open source)

https://shiny.posit.co/


Types of data being collected:
Instagram Data
Government, Non-Governmental Institutions, Citizen Data
Datasets for Training Computational Models 

Although Open Science is free, space is not.. A sample dataset will be available after 
processing and cleaning.
The data process will also be de-identified and documented for research 
reproducibility

Where you found/will fine some open data for this project

Open packages: instaloader; shiny



This document shows the guidelines for how I will handle the data:

Project Governance is the set of rules, procedures and policies that determine how 
projects are managed and overseen.

"The set of policies, regulations, functions, processes, procedures and responsibilities that 
define the, management and control of projects, programmes or portfolios." - APM (2012), 
open.edu

Example gov. Documents (Featuring Dr. Heidorn)

https://github.com/lwdozal/SM_Narrative/blob/main/docs/Governance_Operations.md
https://www.academia.edu/44132624/APM_BODY_OF_KNOWLEDGE
https://www.open.edu/openlearn/mod/oucontent/view.php?id=27294&printable=1
https://zenodo.org/records/3839120#.YyUJA-zMLzd


Version Control and Containers 
for Reproducible Science

This is the set-up of my repository which enables easy version control of the 
dissertation website, as well as a safe space for the code to be saved for future use.

Containers are helpful here because they essentially package your code (library and 
package installations and all) and send it to you to run and use on your own machine 
via docker. Once you have docker installed, your code is in one format that will work 
on all operating systems the same way. 

Software containers, such as those managed by Docker(Cyverse) or Singularity 
(HPC), are incredibly useful for reproducible science for several reasons:
Environment Consistency:¶
Containers encapsulate the software environment, ensuring that the same versions of 
software, libraries, and dependencies are used every time, reducing the "it works on 
my machine" problem.
Ease of Sharing:¶
Containers can be easily shared with other researchers, allowing them to replicate the 
exact software environment used in a study.
Platform Independence:¶
Containers can run on different operating systems and cloud platforms, allowing for 
consistency across different hardware and infrastructure.
Version Control:¶
Containers can be versioned, making it easy to keep track of changes in the software 
environment over time.
Scalability:¶

https://github.com/lwdozal/SM_Narrative/tree/main
https://www.docker.com/resources/what-container/
https://foss.cyverse.org/07_reproducibility_ii/#environment-consistency
https://foss.cyverse.org/07_reproducibility_ii/#ease-of-sharing
https://foss.cyverse.org/07_reproducibility_ii/#platform-independence
https://foss.cyverse.org/07_reproducibility_ii/#version-control
https://foss.cyverse.org/07_reproducibility_ii/#scalability


Containers can be easily scaled and deployed on cloud infrastructure, allowing for 
reproducible science at scale.
Isolation:¶
Containers isolate the software environment from the host system, reducing the risk 
of conflicts with other software and ensuring a clean and controlled environment.

https://foss.cyverse.org/07_reproducibility_ii/#isolation


Network Narrative Data Workflow

The data pipeline shows how the first parts of the data project will be managed and 
what aspects of the workflow fit with Open Science



Network Narrative Data Workflow

Create and save 
sample data for 
others  to use

The data pipeline shows how the first parts of the data project will be managed and 
what aspects of the workflow fit with Open Science



Network Narrative Data Workflow

Document Methods and Save Code for future analysis

The data pipeline shows how the first parts of the data project will be managed and 
what aspects of the workflow fit with Open Science



Network Narrative Data Workflow

Create online space for participants to use, including the 
visualization and resources (Focus Group details are not shared.)

The data pipeline shows how the first parts of the data project will be managed and 
what aspects of the workflow fit with Open Science



Open Science 
For Research

Some of many open science uses:
● Data Ethics while 

sharing/maintaining data
● Interpretability of analysis for users
● Repeatability for Researchers and 

Practitioners
○ E.g. Well Commented Code
○ Detailed methodology and 

analysis
● Links to resources used (data, 

tutorials, literature)

So what does this have to do with open science?

● Data Ethics while sharing/maintaining data: My 
research constitutes using public data and collecting data 
from public social media accounts. 

● Usability for Focus Group Participants: I will also work 
with members of the social movement and hope to have 
my findings visualized and easy for participants to 
understand and use for better discussion.

● Repeatability for Researchers and Practitioners: I hope 
my research can be an example for future research and 
expand on the topic or methods used.

○ E.g. Well Commented Code
○ Detailed methodology and analysis

● Links to resources used (data, software/packages, 
literature): Might as well share what I’ve found and not let 
my work be done in vain



Thank You to R4R and iColloquium

Use the QR Code to get the slides!

https://datascience.arizona.edu/r4r
https://air.arizona.edu/
https://www.cyverse.org/
https://datascience.arizona.edu/


Extra 
Slides



Ethics of Open Science

If you hope to make your data and processes actually usable, it’s good to have some 
guidelines in place. The FAIR principles can be those guidelines, but it is good to note 
that they can be changed and enhanced depending on the project and your data. 
When collecting, saving, and managing your data it’s important to follow some type of 
ethics, especially if you’re working with sensitive information.  Other principles like 
CARE and even some design justice and data feminism principles are important to 
look into.

- https://mitpressonpubpub.mitpress.mit.edu/data-feminism
- https://designjustice.mitpress.mit.edu/

https://www.go-fair.org/fair-principles/

CARE Principles
Collective Benefit

● C1. For inclusive development and innovation
● C2. For improved governance and citizen engagement
● C3. For equitable outcomes

Authority to Control
● A1. Recognizing rights and interests
● A2. Data for governance
● A3. Governance of data

Responsibility
● R1. For positive relationships

https://mitpressonpubpub.mitpress.mit.edu/data-feminism
https://designjustice.mitpress.mit.edu/


● R2. For expanding capability and capacity
● R3. For Indigenous languages and worldviews

Ethics
● E1. For minimizing harm and maximizing benefit
● E2. For justice
● E3. For future use



Open Science Implications

The need for:
● Data Ethics while 

sharing/maintaining data
● Usability for Focus Group 

Participants
● Repeatability for Researchers and 

Practitioners
○ E.g. Well Commented Code
○ Detailed methodology and 

analysis
● Links to resources used (data, 

tutorials, literature)

● Data Ethics while sharing/maintaining data: My 
research constitutes using public data and collecting data 
from public social media accounts. 

● Usability for Focus Group Participants: I will also work 
with members of the social movement and hope to have 
my findings visualized and easy for participants to 
understand and use for better discussion.

● Repeatability for Researchers and Practitioners: I hope 
my research can be an example for future research and 
expand on the topic or methods used.

○ E.g. Well Commented Code
○ Detailed methodology and analysis

● Links to resources used (data, software/packages, 
literature): Might as well share what I’ve found and not let 
my work be done in vain



Include a Personal Website!

This will help support you credibility, and it’s good for resume building. You can link 
you dissertation to this website.

https://lwdozal.github.io/


Why does the full narrative matter?

Since 1990, intentional female homicides have almost doubled (per 100,000) 
in Mexico. 

With these numbers there have also been a growth in social movement 
participation on and offline (Rodriguez, 2022). 

In 2020, over 20 thousand people marched in CDMX for anti-gender violence 
during March 8th international women’s day (El Universal, 2021). Similarly, 
chants and other images of protest and advocacy have increased online 
(Edmé, 2020). 
Essentially, Much of Mexico has used international women’s day to protest and 
spread awareness for violence against women efforts

There have been three overarching frames found online through a recent text 
analysis by Rodriguez, 2022. These are gender, machismo, and advocacy. 

But these frames do not implement a linear sequence of information 
messaging on a user’s device. This fragmentation can potentially distort user 
perception, misinform the public, and impact collective action.

Since 1990, intentional female 
homicides have almost doubled 
(per 100,000) in Mexico. 

There has also been a growth in 
social movement participation on 
and offline (Rodriguez, 2022). 

Three general frames found in a 
recent text analysis for social media 
posts are gender, machismo, and 
advocacy (Rodriguez, 2022).

UN Office on Drugs and Crime's International Homicide Statistics database. 
Accessed March 15, 2023; License : CC BY-4.0

https://www.eluniversal.com.mx/metropoli/marcha-por-el-8m-deja-81-personas-lesionadas-fiscalia-de-la-cdmx-inicia-carpeta-de


Graph link

https://data.worldbank.org/indicator/VC.IHR.PSRC.FE.P5?end=2020&locations=MX&name_desc=false&start=1990&view=chart


Phase 1: Network Narrative

I know I said knowledge graphs would be used in this step, but KGs can’t identify 
structural aspects of a network, which is what I’d like to do here to understand which 
frames might be more prevalent or siloed. Here is where I will implement network 
analysis
Network example: site of production = Instagram; the image itself = the image content; 
circulation =  metadata (and potential network findings); audiencing =  users, comments 
hashtags

Methods used here are …

RQ1:What aspects of social media enable narrative building from fragmented 
elements? 

- Contextualization

Hypothesis 1 (H1.1): The affordances of Instagram allow for different types 
of narrative sharing including linear, non-linear, and interactive structures. 

Hypothesis 1.2 (H1.2): Fragments of a narrative come about from 
various perspectives.These perspectives include geological 
locations and keyword topics.

Hypothesis 1.2.1 (H1.2.1): Local and Global narratives are 
connected but have better contextualization when 



focusing on community details.

Based on the data being collected for analysis, there might be aspects of the platform 
that enable particular types of fragmentation. These include geographical location and 
user activity. 

This hypothesis looks at the date, keywords, and geotagging (when available) to 
understand how a network outline might be presented. It is argued that location has 
an impact on how a narrative is structured.



Phase 2: Visual Interpretation and 
Focus Group

Plan on using the network analysis as a tool for members of the social movement to 
use

Build Relationships with organizations/potential focus group Participants
Consider how they might use this tool, and identify themes and topics for analysis in 
the focus group.
The data collected form .gov, NGO, data citizen scientists will also be compared and 
support or question the narratives found and prepare for the focus group

Focus Group (around 4 or 5 participants)

Implementation 1 (Synchronous)
Focus Group Review of Narrative Network and properties using Visual Interpretation 
Modalities (all materials will be sent via email)
Discuss aspects of Discourse analysis, content analysis and other themes brought up 
by the group (focus groups will be implemented on zoom)

Implementation 2 (Asynchronous)
The SIG-AH and SIG-USE  workshop recently implemented an online contribution 
project where participants access the same content to discuss, interact and ask 
questions to each other and myself. Participants can also help shape the outcome of 
how the narratives might work.

Non Focus Group



In the case the focus group doesn’t work, I’m hoping to take to University listservs, 
social media posts, and connections in El Paso, Nogales, cd. Juarez, and Mexico city. 
Amazon Mechanical Turk would be nice if there is ever extra funding.



Phase 3: Knowledge Graph Building

The knowledge graph method has academic implications that add to social movement 
analyses surrounding social media and theoretical concepts of framing and network 
analysis in the field. Similarly, this phase of the research adds to domain specific 
research using knowledge graphs and can be a generalizable approach to topical 
image datasets. 

Using protest ontology (Bekker, 2021), narratology (narrative ontology), scene graph 
ontologies, themes found from the network narrative and focus group, and semantic 
triple relation building with data collected from gov. NGOs, and citizen data scientist, I 
will create an ontology dictionary for the KG model. 

The model uses layer graphs to describe the ordering of elements in a narrative as 
well as the spatial relationships of objects in the image, and scene graphs are used to 
describe the semantic relationship between elements in an image  (Fang et al. 2018). 
The narrative is generated by positioning elements in the images based on the 
constraints used in the dictionary input (Fang et al. 2018).

Other potential models include Spatio temporal models, (Long short-term memory 
model networks - LSTMs) that are sequence based for visual storytelling; relation 
reasoning and temporal graphs; and text-image combo, or other multimodal combos 
using hierarchical applications



Tree Ring Data Pipeline


