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Research Data Archive (RDA)
Website that hosts 900+ publicly-
available datasets

Offers services to help users navigate
and utilize large, complex datasets for
modeling, analysis, policy, and more

Serves tens of thousands of users
worldwide

Managed by the Data Engineering and
Curation Section (DECS) team
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Are users satisfied with how they
access data from the RDA?
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RDA Helpdesk Portal

Support Email

Are users satisfied with how they
access data from the RDA?

Users can submit requests for
support and submit a ticket. 

Directly reach a member of the
DECS team via rdahelp@ucar.edu.  
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RDA Helpdesk Portal

Support Email

No structure for
intentionally collecting,

analyzing, or incorporating
feedback from users.

Are users satisfied with how they
access data from the RDA?

Users can submit requests for
support and submit a ticket. 

Directly reach a member of the
DECS team via rdahelp@ucar.edu.  

Not intended for
user feedback
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Are users satisfied with how they
access data from the RDA?

The Data Access user
experience seems off to
me, but I’m not exactly
sure why, or what we

should change & how.

Riley Conroy
DECS Team SWE

Agreed.Harsha Hampapura
Scientist

Nihanth Cherukuru 
Scientist
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How might we
systematically

improve the 
user experience 

of the RDA?
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What is User Experience (UX) Research? 
“The systematic study of target users and their requirements, to
add realistic contexts and insights to design processes”

Interaction Design Foundation 2025; Grudin 2017

UX research & design come from human-computer
interaction (HCI) 

HCI is a multidisciplinary field that blends together:
Computer Science & Engineering 
Cognitive Science
Art & Product Design
(and more)
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https://www.interaction-design.org/literature/topics/ux-research
https://doi.org/10.1007/978-3-031-02218-0


Iterative Design Thinking Approach
“A human-centered framework for
ideation by integrating the needs of
people, the possibilities of technology,
and the requirements for business
success.”

Interaction Design Foundation 2025 ; Gibbons 2016 (NN/g); UX at NCAR 

Materialize Understand

Explore

3 primary phases:
UNDERSTAND users, needs, problem
context
EXPLORE ideas & solutions based on
needs
MATERIALIZE by testing ideas with
users and, if successful, moving to
production
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https://www.interaction-design.org/literature/topics/design-thinking
https://www.nngroup.com/articles/design-thinking/
https://docs.google.com/presentation/d/1yVR3QiFPoVtofjwaEIv7Eqzd5IoVARkkkVBvO6M6UCY/edit?slide=id.g271bf68c69d_0_0#slide=id.g271bf68c69d_0_0


Iterative Design Thinking Approach

Interaction Design Foundation 2025 ; Gibbons 2016 (NN/g); Loranger & Laubheimer 2017 (NN/g)

Materialize Understand

Explore

Each phase builds upon insights
from the previous phase

Aligns deliverables with evidence of
users’ needs & experiences

Strengthens agile product
development
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https://www.interaction-design.org/literature/topics/design-thinking
https://www.nngroup.com/articles/design-thinking/
https://www.nngroup.com/articles/state-ux-agile-development/


UX Research Methods

Interaction Design Foundation 2025; Martin & Hanington 2012

QualitativeQuantitative
How/why X is happeningWhat is happening
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https://www.interaction-design.org/literature/topics/ux-research
https://books.google.com/books/about/Universal_Methods_of_Design.html?id=uZ8uzWAcdxEC


UX Research Methods

Interaction Design Foundation 2025; Martin & Hanington 2012

QualitativeQuantitative

Attitudinal Behavioral

How/why X is happeningWhat is happening

“I believe sleeping by 11pm is
important” - Person A

Person A is observed
staying up very late.
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https://www.interaction-design.org/literature/topics/ux-research
https://books.google.com/books/about/Universal_Methods_of_Design.html?id=uZ8uzWAcdxEC


UX Research Methods

Interaction Design Foundation 2025; Martin & Hanington 2012

Generative

QualitativeQuantitative

Evaluative

Attitudinal Behavioral

How/why X is happeningWhat is happening

“Generating” understanding of
users to motivate ideas/solutions

“Evaluating” those ideas/solutions for
usability and alignment with user needs

“I believe sleeping by 11pm is
important” - Person A

Person A is observed
staying up very late.
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https://www.interaction-design.org/literature/topics/ux-research
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UX Research Methods

Interaction Design Foundation 2025; Martin & Hanington 2012

Generative

QualitativeQuantitative

Evaluative

Attitudinal Behavioral

How/why X is happeningWhat is happening

“Generating” understanding of
users to motivate ideas/solutions

“Evaluating” those ideas/solutions for
usability and alignment with user needs

“I believe sleeping by 11pm is
important” - Person A

Person A is observed
staying up very late.

Example: Interviews are often...
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https://www.interaction-design.org/literature/topics/ux-research
https://books.google.com/books/about/Universal_Methods_of_Design.html?id=uZ8uzWAcdxEC


UX Research Methods

Interaction Design Foundation 2025; Martin & Hanington 2012

Generative

QualitativeQuantitative

Evaluative

Attitudinal Behavioral

How/why X is happeningWhat is happening

“Generating” understanding of
users to motivate ideas/solutions

“Evaluating” those ideas/solutions for
usability and alignment with user needs

“I believe sleeping by 11pm is
important” - Person A

Person A is observed
staying up very late.

Example: Surveys are often...

How you use a method
can depend on what

phase you’re in! 
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https://www.interaction-design.org/literature/topics/ux-research
https://books.google.com/books/about/Universal_Methods_of_Design.html?id=uZ8uzWAcdxEC


Scope of Internship
Focus on the web-based interface for
Data Access tab on the RDA

Prioritize NCAR staff and NCAR-
affiliated users with access to GLADE

Engage directly with users to
complement existing metrics &
methods of understanding users

Demonstrate how to use UX research
through real-world case study of working
with the RDA
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Click / User Task
Analysis Flow
Diagramed user’s

interactions & decisions
within current UI

Qual/Mixed - Evaluative

Demographic &
Feedback Survey

Captured who users are
and their initial feedback

of the RDA

Mixed - Generative -
Attitudinal

Overview of Internship Work

Evaluated current
usability of RDA’s Data

Access screens 

Usability Heuristic
Evaluation

Qual/Mixed - Evaluative

Interviews &
Usability Sessions

Engaged & observed users
& recorded system

usability survey (SUS) 

Mixed - Generative -
Attitudinal & Behavioral

Understand
Phase
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Click / User Task
Analysis Flow
Diagramed user’s

interactions & decisions
within current UI

Qual/Mixed - Evaluative

Demographic &
Feedback Survey

Captured who users are
and their initial feedback

of the RDA

Mixed - Generative -
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Overview of Internship Work

Evaluated current
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Access screens 

Usability Heuristic
Evaluation

Qual/Mixed - Evaluative

Interviews &
Usability Sessions

Engaged & observed users
& recorded system

usability survey (SUS) 

Mixed - Generative -
Attitudinal & Behavioral

Med-High Fidelity
Prototypes
Created several
static layouts &

interactive designs

Using Figma

Understand
Phase

Explore
Phase

Group Lightning
Sketches

Team sketched several
redesign ideas based on

user feedback

Using Miro 19
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Usability Heuristic Evaluation
Method for evaluating problems in an interface with
Jakob Nielsen’s 10 Usability Heuristics 

Graphic by Michal Langmajer (UX Collective) ; Nielsen 1994 (NNGroup) 21

https://uxdesign.cc/10-usability-heuristics-every-designer-should-know-129b9779ac53
https://www.nngroup.com/articles/ten-usability-heuristics/


Usability Heuristic Evaluation
Method for evaluating problems in an interface
utilizing Jakob Nielsen’s 10 Usability Heuristics 

Grounded in the “understanding of human behavior, psychology,
and information processing“ + domain-specific norms

Use Miro (online, collaborative whiteboarding tool) 

Annotate screenshots of the Data Access portion of
RDA with issues based on the 10 usability heuristics

Brief explanation (and optional fix)
Count the # of issues in each category 

Nielsen 1994 (NNGroup) 22

https://www.nngroup.com/articles/ten-usability-heuristics/
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[2] “Union” &
“Products” terms

unfamiliar to users
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[2] “Union” &
“Products” terms

unfamiliar to users

[8] Redudant info in
every row =

overwhelming

[8] Do all these
colors mean
something?
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Interviews & Usability Sessions
A combination of semi-structured interviews and usability
sessions 

Goal is to understand how users feel about the RDA (attitudinal) & how
users navigate the RDA website (behavioral) 

Recruited via survey;
6 participants with varying familiarity with the RDA

4 NCAR staff
2 affiliated researchers 

30-45min sessions via Zoom 
Given a task to customize a subset of the ERA5 Reanalysis dataset &
verbalize their process
Post-task, completed a System Usability Survey (SUS) 

Interaction Design Foundation n.d. ; Brooke 1996 26

https://www.interaction-design.org/literature/topics/semi-structured-interviews
https://digital.ahrq.gov/sites/default/files/docs/survey/systemusabilityscale%2528sus%2529_comp%255B1%255D.pdf


What recommendations do we have from
using these methods in the Understand Phase?

Click / User Task
Analysis Flow

Demographic &
Feedback Survey

Usability Heuristic
Evaluation

Interviews &
Usability Sessions
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Design Recommendations

1. Streamlining the customizable data (subset) service

3. Align more with users’ existing workflows

2. Improve information architecture to align with
users’ mental models

4. Minor user interface (UI) changes for standard usability
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Design Recommendations

Heuristic Evaluation: Issues with #8 aesthetic/minimialistic design, #2 match
between system & real-world, #3 user control & freedom 
Click/Task Flow: Repetitive flows across services in data access, but unclear
how or why they are the same

1. Streamlining the customizable data (subset) service

29



Design Recommendations

Streamlining the customizable data (subset) service - System Usability Score (SUS) & Survey

 “I didn't have a great handle on why there
were so many different data access options
available, and it was overwhelming the first

time I interacted with a database” 
- Survey response #12
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Design Recommendations

“I'm not really sure what I was doing
[...] It looked like the same screen as

when I clicked on subsetting“ 
- Session participant #2, expressing

confusion

 “I didn't have a great handle on why there
were so many different data access options
available, and it was overwhelming the first

time I interacted with a database” 
- Survey response #12

Streamlining the customizable data (subset) service -  SUS and Usability Session
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Low effort,
Low value

Low effort,
High value

High effort,
High value

High effort,
Low value

FILL-INS

QUICK WINS

MONEY PIT

BIG BETS

Impact-Effort Matrix

Strategy to help visualize
what ideas are desirable
and what to prioritize. 

Effort to implement
by organization

Value to
users

Gibbons 2021 (NN/g); Gibbons 2018 (NN/g); Miro article & template

1. Streamlining the customizable
data (subset) service

2. Improve information architecture
to align with users’ mental models

3. Align better & work within
users’ existing workflows

4. Minor UI improvements

32

https://www.nngroup.com/articles/prioritization-methods/
https://www.nngroup.com/articles/prioritization-matrices/
https://miro.com/templates/impact-effort-matrix/


Impact-Effort Matrix

Strategy to help visualize
what ideas are desirable
and what to prioritize. 

Effort to implement
by organization

Value to
users

Low effort,
Low value

Low effort,
High value

High effort,
High value

High effort,
Low value

FILL-INS

1

QUICK WINS

MONEY PIT

BIG BETS

Gibbons 2021 (NNGroup); Gibbons 2018 (NNGroup); Miro article & template

1. Streamlining the customizable
data (subset) service

2. Improve information architecture
to align with users’ mental models

3. Align better & work within
users’ existing workflows

2 3

4. Minor UI improvements
4
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https://www.nngroup.com/articles/prioritization-methods/
https://www.nngroup.com/articles/prioritization-matrices/
https://miro.com/templates/impact-effort-matrix/
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1. “Subset” service is
clear. 

2. Allow users to
freely customize
their selections

3. Display user’s
selections at all

times
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Overview of Internship Work

Click / User Task
Analysis Flow
Diagramed user’s

interactions & decisions
within current UI

Qual/Mixed - Evaluative

Demographic &
Feedback Survey

Captured who users are
and their initial feedback

of the RDA

Mixed - Generative -
Attitudinal

Evaluated current
usability of RDA’s Data

Access screens 

Usability Heuristic
Evaluation

Qual/Mixed - Evaluative

Interviews &
Usability Sessions

Engaged & observed users
& recorded system

usability survey (SUS) 

Mixed - Generative -
Attitudinal & Behavioral

Understand
Phase

Med-High Fidelity
Prototypes
Created several
static layouts &

interactive designs

Using Figma

Explore
Phase

Group Lightning
Sketches

Team sketched several
redesign ideas based on

user feedback

Using Miro

Materialize
PhasePost-internship
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Future
Work

Revisit “Understand” phase with more users
(larger sample size)

Proceed with “Materialize” phase and show
a variety of prototypes to users for feedback

Further explore specific needs such as GLADE
access, tutorials/walkthroughs, and new data
access methods (ARCO, Zarr, catalogues)

Leverage UX research for other services at NCAR
(e.g., Data Commons Initiative)
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Materialize Understand

Explore

User Experience Research to
systematically improve the RDA 

conniewchau @ u.northwestern.edu

conniewchau.me

Thank you to our summer project team, our participants, & SIParCS!

Minh Le Riley Conroy Harsha Hampapura Nihanth Cherukuru

Reach out to my mentors for the full report
and join the NCAR UX Community of
Practice! 

39“This material is based upon work supported by the U.S. National Science Foundation National Center for Atmospheric Research, which is a major facility sponsored by the U.S. National Science Foundation under Cooperative
Agreement No. 1755088. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the U.S. National Science Foundation.”
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