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Finite Element Analysis:

A software simulation method utilized
to predict how physical structures will
respond to stress, vibration, and heat.

30 Second Brief

Presented research on engineering software in Montreal, CAN
at HCII 2026 with professor Seth Christensen. Led research
Involving heuristic evaluations and usability testing.
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The Usability Gap

Finite Element Analysis (FEA) software tools are fundamental in modern
engineering. However, existing FEA tools often impose rigid workflows and
interaction patterns that increase user cognitive load and create steep
learning curves. This work explores opportunities to improve workflow and
interaction patterns through a UX-focused critique of current FEA systems.

Recognition vs. Recall
Information Architecture
Progressive Disclosure
Flexibility & Efficiency
Consistency & Standards
Error Prevention

User Control & Freedom
Visibility of System

Error Recovery

Match Real World

Help & Documentation
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We conducted a heuristic evaluation of five established FEA products and
three adjacent 3D modeling tools, analyzing traditional usability principles
alongside information architecture, progressive disclosure, and accessibility
considerations. Each software was evaluated across 13 heuristic

categories using a 5-point severity scale. WCAG 0—1—2—3—4—5‘1’«
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04 THEMATIC ANALYSIS

4,

CATALOG PROBLEMS
While evaluating FEA tools,

IA / SIGNIFIERS / DISCLOSURE

(1) Inconsistent UI and info
architecture across tools and
menus. Fragmented flows.

My role
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Published paper including

conducted research, synth,
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understand the regularity
of recurring usability issues
across all five FEA tools.

° Impact

SUNBURST FIGURE

In the diagram, numbers

indicate frequency of recurring

usability problems within each
affinity diagram subcategory.

Identified 127 issues across industry tool, to inform research
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SOLVING PROBLEMS WITH WIREFRAMES

We translated findings from the heuristic
evaluation and affinity mapping into low-
fidelity wireframes that addressed identified

_EEA software tool challenges.
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RELIANCE ON PRIOR MENTAL MODELS

Usability interviews with five experienced
CAD/FEA users revealed reliance on existing
mental models, discoverability issues, and
_confusion between some 2D and 3D tools. -

GENERAL WORKFLOW SUCCESS

Participants successfully navigated workflow
progressions and showed positive reception
of new novel features such as versioning
_branches and task specific workspaces.
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https://link.springer.com/chapter/10.1007/978-3-032-30552-7_32
https://byu.box.com/s/pcyr5k98bcomje252mpjbo9exr0vbyq5
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Heuristic v  Ansys + HyperWorks v NXSiemens v Abaqus v Patron +

Visibility of System Status
Match Between System and the Real World

User Control and Freedom

Heuristic eval. of top tools

Consistency and Standards

Using common heuristic categories (From NNG) eror Brewssitinn
and a few others | cataloged the problems in top
simulation tools used in industry.

Recognition Rather Than Recall

Flexibility and Efficiency of Use
Most tools did poorly in many categories, with Help Users Recognize, Diagnose, and
Recover from Errors
several catalogued problems.

Help and Documentation
Information Architecture (I1A)

View full heuristic evaluation 7 Progressive Disclosure

WCAG Accessibility Standards

Total Score (out of 65): 39 42 39 29 33

(lower Is better)


https://docs.google.com/spreadsheets/d/1-PKX-0w5DlFzuLYnmAo_co_7tYgJ1H3Pl5BhTww9JYE/edit?usp=sharing

: Three themes emerged
5 & ‘6‘«0* 127 total insights from were grouped into
L= categories then placed under larger themes:

 Weak Affordances & Signifiers: lack of tool
names, and use of heavy abbreviations

« Limited Progressive Disclosure: menus,
tools, and settings persistently open.

o e Inconsistent UI & Info Architecture: lack of

“‘3 system and experience consistency.
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Note: Larger sections are broken down into
smaller sections with insight counts.
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Labels and progressive disc.

Each tool was given an explicit label and grouped
together with similar tools. Less common tools
available in the drop down under each section [1].

Cieoke

CondvainXl | R |

=

wH\e
» — .
@ v DQ\i@'H\D‘_\;D e
livey  Squany  Box exude toRve offier Rt S\ Cor | Conlek Yougprt o
Q)(Ov&’(‘f‘)\v ogyecks v e\ V Toreskrain v
[ search | € EI ’ = F =
Geomb'\'vu\ Y/ s i T—I
e 1 N 2R
“ tond / Typei|3e\id v
Mesh v Mok :] Stwdwm) Steel v
Vedults v Colov: [@@ v
Ovicatton
Poulin (plon duale
X
\/ ‘1
pA
Quick Edit
V7 R®SP
Moin Braneh v [ o5l e BHE

T T [onds | ond -SR] 5oppeve | coneeis |
L 2 © €~ p
éb:w""“i"x o| Axed  tinoe  Qoler Baatic Hewd TS (ompruon
Geometrey v pe: | Axed v
I_ Shape 1 / Applu to [fmce v
Bonndary (ond.~ | Axis  |Gidoal
_ \oad> © . =1
\.\- L:adf]_ | gls‘P C‘;‘:"‘“ M‘f
" Supperts 7 R X
L Soppovy 1 0 \ Y
—(oanechion ¥ \ -
Mesh N | + Qveate Sppovt |
Rosuty Vv &3
N% RQAMS P
Mo BraneWwv| e 00 WS4 |||V
Contextual menu space [2]
To limit persistently open menus and provide the
user with pertinent information the right menu
changes depending on what the user is doing.
6
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Assisted project startup

Different project types are organized by recents,
and larger groups (or searchable), and units and

project settings are shown early.

Bottom 3D canvas tools [ 3]

Tools for canvas navigation are grouped into
one areag, at the bottom of the canvas, reducing

friction for quick 3D space navigation.
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Insights from 5 user tests

1. Workflow structure was understood and
appreciated. (5/5 participants)

2. Existing mental models from using other
tools shaped expectations. (4/5)

3. Geometry 2D tools needed better labeling
or were missing and needed to be added.

(4/5)

Current engineering protessors and students
completed common tasks with the wiretrames

Next Steps

Collaborating with the engineering department,
this project will inform the development of a
simulation (FEA) tool currently in early stages.

While the proposed solutions provided a clearer
workflow, next I would target tools for geometry
creation, making sure the follow industry norms.
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Thank You.



