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Building sustainable products by designing with the user at the center of the process
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Goals:
• Build Empathy
• Understand users
• Identify and define use case(s)
• Create a foundation for sustainable products
• Ensure value



TABS User Research: Why & How

Research Purpose
 Learn about TABS existing 

user’s and prospective user’s 
needs

 Identify:
What’s working well with the 

existing tool (TABS v5.0)
Opportunities for improvement 
Barriers to adoption
Gaps between user expectations 

and new tool capability

Research Procedure
 Semi-structured interviews
Conducted 11, 1-hour interviews 

 Participants
 Six Internal and five external users

Participants Defined:
 Current users: Battery Engineers who 

actively and consistently use the TABS 
tool

 Prospective users: Battery Engineers 
whose work could fit into TABS scope, 
but do not use it

 TABS SME



Identified Use Cases
Research & Development
• Data/Products are not yet realized
• Theory

Design
• R&D informs; make adjustments with intent to implement
• Meet requirements

Ad-Hoc Curiosities
• Exploratory/Building Block questions – casual; leads to more sophisticated questions
• “We don’t know what we don’t know”

Non-Traditional
• Aging

Building Subject Matter Expertise
• New battery designer learns about batteries through the tool
• As the tool’s abilities evolve, so do the user’s: “I grow with the tool”



User Design Drivers

Prospective User Novice User Experienced User
easily build models and run 
simulations for quick 
turnaround analysis

be empowered to investigate 
a whole manner of questions

have more insight into what 
informs my analysis (e.g. 
mesh details)

Design Drivers:
• Clean, simple UI
• Easily accessible tool
• Progress me through 

standard+ workflows
• Enable me to answer my 

own questions
• Grow my expertise
• Error resolution
• Robust visualizations 

Design Drivers:
• Clean, simple UI
• Easily accessible tool
• Progress me through the 

standard workflow
• Develop basic expertise
• No command line
• Error avoidance
• Robust visualizations 

As a _______ user, I want to:

Design Drivers:
• Access to more details
• Raw data
• Help through complex use 

cases
• Build robust expertise
• Understand what’s going 

on behind the sciences
• Error resolution
• Insight into & interaction 

with mesh & material 
database

• Robust visualizations 



Prospective User

Novice User

Experienced User

• Prefers to leverage 
the TABS SME

• I think TABS is only applicable to the 
design phase of my work

• TABS Customer Service is 
awesome

• Experienced 
barriers to 
adoption*

Theme 1:
I have reason to not use
TABS

• Setting up the 
environment is a 
challenge

Project goal: less 
customers, 
more users

Give me: the simple, 
intuitive, UI I’ve grown to 
appreciate in TABS, to 
help me easily navigate 
the thermal battery 
workflow

Give me: a web app so I 
don’t have to set up an 
environment

Give me: Persistent 
resources like videos 
and interactive 
classes that help 
make help standard 
and accessible

Give me: a clear idea 
of what the SMEs 
can/should do for me 
vs. what I can do 
myself

*Barriers to adoption include: 
time consuming installation, Linux 
OS, CLI, resource attrition, time 
constraints to learn

• Intuitive UI to help 
onboard & overcome 
adoption concerns

• Onboarding instructions should be more 
readily available

• Onboarding obstacles push 
me to SMEs

• Feels Mod/Sim is 
outside expertise
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Goals:
• Involve stakeholders
• Rapidly turnaround concepts
• Ensure value



Ideate & Design

 Designing with Stakeholders
 Co-Design Sessions
 User Interviews/Usability Studies

 Procedure
 Low-fidelity mockups
 Focus content, layout, and flow, rather 

than intricate details 
 Facilitator acts as the “pen”
 Use tools that allow for modification 

during the session
 Document findings & decisions 
 Start early, repeat often, don’t be afraid 

to ditch ideas



TABS User Flows & Requirements

User Flow: Full Battery

Material Database: Relationship Requirement Model



Test & Refine
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Goals:
• Disprove assumptions and 

hypotheses
• Align with user mental 

models
• Ensure value



Test & Refine-Usability Studies 

 Create research plan and verify 
with customers

 Create test tasks that align with 
research questions 

 Test with various user types
 Document findings, 

recommendations, and decisions 
based on user data

 Test early and often! 



Test & Refine- High Fidelity Mockups

 Test & continue to design 
with stakeholders
 Co-design sessions

 Usability studies

 Design reviews with colleagues

 Focus on:
 Refining & reworking UI 

elements
 Interaction patterns, look and 

feel of design 



UI Elements for Specific User Types
Novice/Prospective Users
• “Help Mode” for question-specific guidance
• Collapsible help panel for in-depth help

Experienced Users
• Materials Database(s) to allow for experimentation of existing materials and 

creation of new materials, either within specific projects or across all projects 

All Users
• Error prevention 

and resolution



User Centered Design: TABS
Purposely built for Engineering questions; Designed with the user in mind
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TABS 6.0 low fidelity Mock Up

TABS 6.0 high fidelity (refined) Mock Up

Give me: a web app so I 
don’t have to set up an 

environmentGive me: the simple, 
intuitive, UI I’ve grown 
to appreciate in TABS, to 
help me easily navigate 
the thermal battery 
workflow

Experienced UserNovice User

Purposely built for Engineering questions; Designed with the user in mind
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Effective UX research and user centered 
design can lead to more sustainable 
products by ensuring value, usability, and 
usefulness to you users…

But, it’s a process.



Questions?
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User-Centered Design 
Purposely built for Engineering questions; Designed with the user in mind
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TABS 6.0 low fidelity Mock Up

TABS 6.0 high fidelity 
(refined) Mock Up

Give me: a web app so I 
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to appreciate in TABS, to 
help me easily navigate 
the thermal battery 
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*ADE



21

User-Centered Design 
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Purposely built for Engineering questions; Designed with the user in mind
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TABS 6.0 low fidelity Mock Up

TABS 6.0 high fidelity 
(refined) Mock Up

Give me: a web app so I 
don’t have to set up an 

environmentGive me: the simple, 
intuitive, UI I’ve grown 
to appreciate in TABS, to 
help me easily navigate 
the thermal battery 
workflow

Experienced UserNovice User

*ADE
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Thermally Activated Battery Simulator (TABS)

5/23/2022

TABS WebUI – In development

A design tool designed for engineers



• Prospective users: 5
• Novice users: 2
• Experienced users 3

Prospective User Novice User Experienced User5 2 3
…but don’t interact with the 
TABS system, directly

…and they have attempted to 
use elements of the TABS 
system

…and derive direct value from 
working with the TABS system

Reasons for adoption & 
continued use:
• Run simulations 

frequently
• Access to other TABS 

users
• Develop thermal battery 

expertise
• Proven value

Reasons for limited use:
• TABS’ perceived 

applicability to specific 
project phases

• Time constraints
• Inherited models

Reasons for non-use:
• Prefers SME

• Complex problems
• Time constraints
• Learnability concerns
• Modeling is “terrifying”

Battery Engineers whose work fits into TABS’ scope, 

User Types Defined 



Process: Thematic Analysis

Method of organizing qualitative data 
 Themes are derived from multiple participants
Eliminates bias; not focused on a single, individual experience

High-level Theme

Second Level Theme

First Level Theme

Raw Notes



Design Iterations – backup slide  
Battery Design – Material Assignment 

Electrochemical Boundary Conditions – Adding Voltage Taps
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UI Elements for Specific User Types
Novice/Prospective User
• “Help Mode” for question-specific guidance
• Collapsible help panel for in-depth help

Experienced User
• Materials Database(s) to allow for experimentation of existing materials 

and creation of new materials, either within specific projects or across 
all projects 


