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About Whale Box

Objectives

Learning Goals

Minimum Viable Product (MVP)

The MVP is a working interactive prototype of the narwhal module in 
Unity. This prototype will contain all 3D assets intended for the final 
product. Only the Physical Features section will have an active hotspot, 
and 2D assets for this hotspot will be produced. This MVP was designed 
to include elements and workflows that require usability testing.


Credits

Whale Box is a collaborative effort by Amy Assabgui, Viktoriya Khymych, 
Shehryar (Shay) Saharan, Abeeshan Selvabaskaran, Jennifer (Jenn) Shao, 
Mengyu (Aimy) Wang & Ke Er (Amy) Zhang, supervised by Prof. Michael 
Corrin. We thank Ata Dogan for contributing his Unity expertise. Whale Box 
was designed for MSC2006 Advanced Media Design Technologies under the 
Biomedical Communications (BMC) program at the University of Toronto.



Create a didactic narrative tailored to our audience that features 
unique facts about different whales and marine animals

Learn and apply interaction design, asset production and 
development techniques that aid our other projects

Develop a visual-focused, interactive application that invites 
exploration and uses scaffolding to guide users at their own pace

Create and carry out a feasible plan for smooth handoff 
between design and development

Design and evaluate the usability of the application

Coordinate workflow and communication across a seven 
member team, from conception to development

This course-based project will further the creators’ skills and techniques:
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Overview
Audience

Whale Box is intended for an English-speaking adolescent audience 
without background knowledge in the subject. It combines lay language 
with stylistic, didactic visuals that engage young audiences.

Whale Box is a guided tour of physical and social characteristics of 
different whales and marine animals. It is intended for wildlife 
conservation outreach and education. Although linear narratives (e.g. 
documentaries) exist to serve this purpose, there are few interactive 
experiences that invite exploration and educate users at their own pace.   

To fill this gap, Whale Box will meet the following objectives:

Medium and Venue

Whale Box is a web-based application accessible via a laptop or desktop 
computer. This medium was chosen due to our audience’s technological 
aptitude and access to such technologies.

Timeline

Design and development occurred from February 04, 2022 to March 25, 
2022. Usability testing will occur from March 25, 2022 to April 8, 2022. 
See Project Workflow for details.
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Overview
Watch the here.video walkthrough 
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Ideation &  
Previsualization

Design Production Development

Project Workflow
We used a design thinking approach for this project. Based on initial 
research and a scan of existing resources, we identified a need and 
began by ideating as a group. We iterated on our work collectively  
within and between each stage of the design and development process.

Every team member contributed to different stages of the project, and 
each stage was coordinated by a team lead. The project itself had an 
overall manager that delegated tasks and oversaw weekly milestones.

We collected ideas and 
produced preliminary 
storyboards of potential user 
flows. We came to a consensus 
on visual language and 
produced a previsualization 
document that acted as a 
roadmap for the project.

The UI/UX team created a 
design system and mid-fidelity 
prototype to prepare for Unity 
development, while the asset 
team designed the layout and 
animation of 2D and 3D 
assets. The sound landscape 
was also curated at this stage.

Prototypes of 2D and 3D 
assets were created as style 
and feasibility tests for the 
development team as they 
worked on implementation 
strategies. Once approved, the 
production team rendered 
and animated the assets.

Following previsualization,  
the development team 
tested the feasibility of our 
app design in Unity. They 
maintained contact with  
the design and production 
teams throughout the 
development process.

01 02 03 04

Whale Box   Design Document•

Page 3

Overview

Project Workflow

UI Design

References

The Team

Development

User Journey

Research

Sound Design

Asset Design



Project Workflow
Timeline

Research

Design

Production

Usability Testing

Presentations

Development

Refinement

Literature Review

UX / UI & Prototype

3D Models

Unity Tests

User Journey

Script Writing

2D and 3D Assets

Sound

2D Illustrations

Unity Prototype

UI Elements

Implement Assets

Feb 04 Feb 11 Feb 18 Feb 25 Mar 04 Mar 11 Mar 18 Mar 25 Apr 01
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Lead

Contributor

Consult

Viktoriya

Aimy

Jenn

Abeeshan

Amy A

Shay

Amy z

Research Design

ProductionPreproduction Development Admin.

Project Workflow
Roles & Responsibilities

Script 3D UnityStoryboard 2D DocumentationUX / UI Asset Sound
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Media Audit & Literature Review

Research
Script & Interaction Planning

When writing the script, the priority was maintaining a clear guided 
storyline with appropriate transitions in the narrative, while also 
scaffolding the information appropriately. Writing the script in a 
question-answer format helped mantain control over both the narrative 
and the suitability of the content for the intended audience.  



A key consideration when planning interactions was making the entire 
user journey visible immediately for clarity. As such, we planned for 
distinct scenes to be at different levels within the cube, with appropriate 
grouping of informational categories. The content of each clickable 
hotspot guided the level of interactivity to be implemented without 
compromising the cleanliness of the UI. 

When conducting the media audit and literature review for the Whale 
Box, the key was to make informed decisions that would integrate the 
group’s ideas with what was appropriate and relevant for both the 
audience and medium of choice.



Guiding questions included:



Many of the resources found during the initial media audit, even from 
reputable publications, cross-referenced themselves, lacked depth, 
and were almost always targeted at children. However, the media 
audit was useful for narrowing the scope of our project, and we were 
able to proceed with a deeper review of published sources.



The primary resources from the literature review included scientific 
literature and doctoral dissertations, as well as investigative reports on 
traditional ecological knowledge conducted by governmental 
organizations. From these, an outline was constructed that would 
serve as the basis of the script and aid in the development of 
storyboards with ideas for user experience, interactivity, and content. 

What physical, social, or environmental characteristics make the 
narwhal interesting?

What is our pedagogical intent with this exhibit, and how will 
that inform the content we will show?

What type of content would be fitting for our choice of medium 
(3D, interactive)?
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User Journey
The user journey was a collaborative effort between the entire team. 
Once a content outline was created, members diverged to sketch the 
potential user experience, and converged to create a collective user 
journey.

This user journey served as the basis for collaborative prototyping, 
storyboard drafting, animation planning and script writing.

Individual 
Sketches

Collaborative 
User Journey

Storyboards & 
Interactions
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User Journey
After we refined our concept, we created a user journey map to visualize 
the paths a user may take through the application.

Home
Module 

Overview
Enter

Select 
Whale 

Box
Habitat

Physical 
Features

Feeding 
Habits

View 

Tutorial

Tutorial 
Overlay

Legend

SectionAction Decision

Main linear path Indicates sections in 
the story that contain 
clickable hotspots 
with additional 
information

Non-linear paths
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User Journey
After creating a user journey map, we designed storyboards and 
animations for sections and hotspots within the application.

Whale Box
Welcome to Whale Box, a place where you 
explore the natural habitats of whale all 
around the world! Select a whale that you 
would like to learn more about.

Explore the whales of the world

Main Menu

Section 
Navigation

Exit Tutorial

Tutorial

Sound

Forward & Back

Advance to the next section 
or return to the previous one

These storyboards served as the basis for our mid-fidelity prototype, 
which included interactions and copy. Check out the here. prototype 

Home

Tutorial Overlay

Module

Section #2

Section #3

Section #1
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https://www.figma.com/proto/XrlWYjVCUzyRXV5GRN3Kjz/Draft-Storyboards%2FUI?node-id=276%3A225&scaling=min-zoom&page-id=183%3A2&starting-point-node-id=276%3A225&show-proto-sidebar=1


What are narwhals?
Dubbed the Unicorns of the Sea, narwhals are 
marine creatures with long tusks protruding from 
their heads. They can weigh up to 4,200 pounds, 
grow as long as 17 feet in length, and live for as long 
as 50 years.

Narwhals are mammals, which 
means they are more closely 
related to humans than fish.

Where do narwhals live?
There are approximately 
200,000 narwhals in the world, 
distributed across the Arctic 
Ocean - near the Canadian 
archipelagos and Greenland - 
and the North Atlantic. 
Narwhals stay warm in these 
cold environments thanks to 
their thick layers of blubber.

Range of the narwhal

How big are narwhals?
Narwhals are amongst the 
smallest toothed whales in 
the Arctic. Their bodies are 
about 13 feet in length, and 
their tusks measure up to 7 
feet. That’s taller than the 
average basketball player!

How do narwhals act when afraid?

Narwhals are also known to gather together and freeze 
when afraid. 


Do narwhals swim alone or together?

Narwhals are often sighted swimming in groups of 
15-20, but gatherings of hundreds (or even thousands) 
of narwhals have been reported. Sometimes narwhals 
are segregated by sex and age, but also form groups of 
mixed composition. 

How can you tell how old a narwhal is?

Because they change in coloration with age, it is 
possible to classify them into age groups. Newborn 
narwhals are gray, and develop mottled complexions 
with age. Elderly narwhals are nearly all white.

....

What are the narwhals’ major predators?

Polar bears and orcas are major predators.

How do narwhals protect themselves?

When orcas make coordinated group attacks on 
narwhal pods, narwhals may use prolonged 
submergence to hide from them rather than relying on 
speed to escape. 

How do humans treat narwhals?

Humans are another predator that threaten narwhals. 
The skin, skeleton, teeth and tusk of narwhals are 
highly sought after, which results in extensive 
commercial hunting.

Some hunts continue as tradition rather than out of 
necessity. For instance, the Inuit hunt whale species 
legally and receive government support.
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Section #1

Hotspot #1

Hotspot #2

Hotspot #3

User Journey
These are storyboards for hotspots in the Habitat section.
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What do narwhals look like?

Narwhals are shaped very similarly to beluga but have 
less excuss fat folds and blubber,



Like the beluga, they have a short, broad snout, as well 
as the presence of a melon (a body of fatty tissue 
anterior to the cranium),  and small, rounded, 
upturned flippers.

Melon

Do narwhals have a dorsal fin? 

The narwhal lacks a fin that other whales have -- 
the dorsal fin. Narwhals also have unfused neck 
vertebrae, which allows for greater flexibility. 


How developed is its blood vessel network?

They have well-developed blood and muscle tissue 
(even for a whale), and a complex network of blood 
vessels between the lungs and the spine.

(looping 2D animation -- fade 
skeleton/blood network layers)

Hotspot #1

Hotspot #2

Section #2

How deep do narwhals dive?

The narwhal is one of the deepest diving whales in the 
world, with a record dive depth of over one mile. In the 
summer, their dives are shallow and get progressively 
deeper in the fall and towards winter when narwhals 
migrate.

How do narwhals make such deep dives?

Narwhals need 
mechanisms for 
conserving as much 
oxygen as possible 
when diving. 



They have a high 
myoglobin (oxygen 
binding molecule) 
concentration in their 
muscles, which helps 
with endurance 
swimming. 

Between deep dives, narwhals lie still and breathe 
deeply in preparation.

During a dive, narwhals also 
save oxygen by shutting off 
blood flow to non-essential 
body parts.

Why do narwhals make deep dives?
Narwhals change their diet seasonally and must make 
deep dives to feed on halibut and squid, which are 
found on the bottom of Baffin Bay and Davis Strait. 

During the summer, narwhals do not feed as intensely

and make much shallower dives, thus end up with having

very little in their stomachs during this time. 

What is special about the narwhal’s tusk?

The narwhal tusk, most commonly found in 
males, is an enlarged canine tooth with sensory 
capability that extends from the left side of the 
jaw. Some narwhals have two tusks, while others 
have none. 



It is the only straight tusk in the world, as all 
other tusks are known to curve. While it does not 
curve, it forms a left-handed spiral.

Cementum
Dentin

Pulp
Soft tissue

What is the tusk made of?

Unlike the tusks of other 
mammals, the central part of 
the narwhal tusk is hollow and 
contains a central pulp cavity.

What is the tusk used for?

The tusk is highly sensory, with up to  
10 million nerve endings inside. It is 
used for hierarchical situating, known 
as “tusking”, and it may also play a 
role in the ways males exert 
dominance.

What is the tusk used for?

Narwhals perform a “hard tap” with the 
tip of their tusk to stun prey animals  
like arctic cod, and eat the fish  
when it stops moving. 

Narwhals are otherwise toothless, though they 
are thought to be well-adapted for eating 
squid. 

User Journey
These are storyboards for hotspots in the Physical Features section.

Hotspot #3
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What is echolocation?
Narwhals use echolocation, which is a way to use 
sound to “see” things in their environment. They call 
out, then listen for the echoes that are reflected back 
to them by the objects around them. 

What do narwhals use echolocation for?
Like most toothed whales, narwhals use echolocation 
to navigate and hunt for food. They also emit tonal 
signals to communicate with each other.

What do narwhals use echolocation for?

These sounds may be unique to individual 
narwhals or groups, and the calls recorded 
from the same herd are more similar than 
calls from different herds.

What do narwhals like to eat?

Arctic cod and squid form the majority of their diet, 
alongside shrimp, clams, and smaller fish.

Where are their prey located?

The narwhal’s prey is mainly located in the lowest level of a body of 
water. This means they need to dive an average of 800m beneath the 
surface to reach their prey, though this can be as far as 1.5km, for up to 
25-30 mins. 

Where are narwhals in the food web?

Narwhals are considered to be secondary 
predators in their ecosystem. They consume 
fish, squid, and other smaller animals. Their 
only predators include larger whales, such as 
the orca, and ambitious polar bears.

Where do narwhals migrate?

Narwhals are creatures of habit. In winter, 
narwhals migrate from shallow to deeper 
waters in search of prey. It takes around two 
months to complete this 3,000 km  journey 
through Arctic waters.

What threats do narwhals face as they migrate?
Aside from predators like orcas and polar bears, 
narwhal migration is also affected by climate change. 

Rapid warming in the Arctic changes sea ice conditions and 
increases the risk of sea ice entrapment, which is when ice 
blocks the narwhals from coming up to the surface to breathe.

What threats do narwhals face as they migrate?
Increased oil and gas development also affects their migration. 
Not only can narwhals collide with shipping vessels, the 
underwater noise produced by these vessels can also interfere 
with communication among the narwhals. Noise pollution may 
also increase the risk of sea ice entrapment.
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Section #3

Hotspot #2

User Journey
These are storyboards for hotspots in the Feeding Habits section.

Hotspot #3

Hotspot #1
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UI Design
Home Screen | Mid-Fidelity

Whale Box
Welcome to Whale Box, a place where you 
can explore the natural habitats of whales 
all around the world! Select a whale that 
you would like to learn more about.

Explore the whales of the world

Module

Available 
modules

Click on an icon to 
enter a module

Title of site & 
description
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Return to 
home page

Tutorial
Overlays screen to 
provide details on 
interactive elements

Sound Control
Toggle sound

3D Model
Click and drag to 
rotate model

Hotspots
Click on hotspots to open full-screen 
panels with additional details

Progress
Indicates which 
section user is in 
and allows user 
to navigate  
non-linearly

Section 
description
Click on key 

terms to access  
each hotspot

Next / Previous
Click to progress to the 
next or previous section

UI Design
Module Screen | Mid-Fidelity
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What is special about the narwhal’s tusk?

The narwhal tusk – most commonly found in males – 
is actually an enlarged canine tooth with sensory 
capability that extends from the left side of the jaw. 
Some narwhals have two tusks, while others have 
none. The narwhal tusk is the only straight tusk in 
the world, as all other tusks are known to curve. 
While it does not curve, it forms a left-handed spiral.

Background overlay
Interface behind the pop-up is 
darkened and unclickable.

UI Design
Pop-up Screen In-Context | Mid-Fidelity
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What is special about the narwhal’s tusk?

The narwhal tusk – most commonly found in males – 
is actually an enlarged canine tooth with sensory 
capability that extends from the left side of the jaw. 
Some narwhals have two tusks, while others have  
none. The narwhal tusk is the only straight tusk in  
the world, as all other tusks are known to curve.  
While it does not curve, it forms a left-handed spiral. 

Topic Title

Progress
Track progress 
through the sections

Main Image
Click on hotspots to open full-screen 
panels with additional details

Exit 
Return to 
module 
screen

Topic 
Description
Audience-
appropriate 
overview of topic

Title in the 
form of a 
question

Next / Previous
Click to progress to the next 
section, or return to 
previous section

UI Design
Pop-up Screen | Mid-Fidelity
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UI Design
General | Typography


The overall user interface is designed to be clean and intuitive. Blue 
coloured elements in front of a white background were chosen to 
complement the aquatic environment. Components were rounded for a 
softer aesthetic and to suit the typeface.

subtitle
open sans | semibold | 24pt/auto | #76C2DF

open sans | bold | 63pt/120 | #595959

section title

open sans | bold | 48pt/96.9 | #595959

hotspot title

open sans | bold | 75pt/auto | #595959

title
open sans | semibold | 18pt/auto | #595959


labels

body text
open sans | regular | 18pt/auto | #595959

Whale Box   Design Document•

Page 17

Overview

Project Workflow

UI Design

References

The Team

Development

User Journey

Research

Sound Design

Asset Design



UI Design
General | Buttons

? ? ?

Tutorial

Main menu

HOVER ON CLICKDEFAULTHOVER ON CLICK INACTIVEDEFAULT

Forward / backForward / back

Sound effects

Section progress dots

Section 1

Section 2

Section 3

Section 4

Hotspot
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Progress dots hover



UI Design
Pop-Ups

Exit

Forward 


Backward

Leaderlines

Pop-up progress dots

First panel

Second panel

Third panel

Fourth panel

Hover on-clickDEFAULT

3pt stroke | rounded end | #595959
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Minimalistic, low-poly 3D models of marine life and other animals were a 
key point of inspiration for this project. We used a similar style in Whale 
Box’s 3D models and carried this style throughout the application.

Asset Design
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3D Assets
The cube layout was created to reflect the topics of interest identified in 
our research. Each section of the cube contained a group of 3D assets 
that interact with one another to enact a story within each hotspot.

Orthographic views were illustrated, then the models were built, 
textured, and animated. We prioritized fun and comprehension by 
designing simplified, playful versions of real-life interactions. 

Asset Layout Texture &  
Render

3D Animation

01 02 03
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2D Assets
2D assets were created with clarity and appeal in mind. The final colour 
palette was chosen to complement the 3D assets while maintaining a 
distinct style. Subtle 2D animations enacted the story in the hotspot. 

Both the 2D and 3D assets were designed to maximize understanding 
while minimizing cognitive load. View the full list of assets as well as the 
copy in the .content inventory

Storyboard Style Test & 
Render

2D Animation
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Sound Design
Music and sound effects were used to complement the look and feel, 
and enhance the interactive features of Whale Box. We designed four 
categories of sound to create a more immersive experience. 

We chose environmental sounds, such as a quiet 
snowstorm, to simulate weather and immerse the user. 

Environmental

Animal sounds, such as the chatter of narwhals, were 
incorporated to increase understanding and direct attention.

Animal

Soft sounds were applied to interactions to provide 
feedback and reinforce the aesthetic of Whale Box.


UI (Earcons)

We selected calm, gentle background music to create a 
relaxing atmosphere that was also non-distracting for users. 

Background music
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Development
The team decided to develop a prototype of the Whale Box in Unity 
(version 2021.2.12f1, built-in renderer). A stepwise approach was 
necessary to not only learn, but also develop a functioning prototype 

Early on, we formed a 
comprehensive list of 
functions that needed to 
be included in the final 
prototype.

The development team 
conducted and documented 
small Unity experiments to 
test the feasibility of the 
project early on, and build 
our understanding of Unity 
as a development tool. 

Once we were happy with 
our understanding of Unity, 
we began collaborating on a 
shared Unity project using 
GitHub and began building 
the most critical functions/
elements of the application.

In the final stage of 
development, we focused 
on refining the prototype by 
implementing particles, 
transitions, tweaking the 
look of the prototype etc.
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Refinement

within the compressed timeline of this project. Below, we have outlined 
our development process and steps as well as key takeaways.
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Key Takeaways

Documentation is key when working in a team environment and 
is especially important when sharing knowledge, as well as 
referring back to previous learnings.

Often times there are multiple ways of solving a problem, and in 
some cases the simplest solution is the best option; however, 
this isn't always the case.

Many simple interactions are easy to implement; however to 
make them polished and feel good requires much more 
knowledge, understanding, and time.

When implementing an initially easy solution, it can later lead to 
more difficulty down the line when it comes to refinement. In 
some cases, the more complex solution can save you time at 
later stages of a project.
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Kingsley, M. Underwater World | The Narwhal. (1990).


Marcoux, M. Narwhal communication and grouping behaviour: a case 
study in social cetacean research and monitoring. (2011).


Kennedy, C. The Narwhal's Tale: Surviving Sea Ice Change. https://
www.climate.gov/news-features/features/narwhals-tale-surviving-sea-
ice-change
(2012).


Heide-Jørgensen, M. P., Hansen, R. G., Westdal, K., Reeves, R. R., 
Mosbech, A. Narwhals and seismic exploration: Is seismic noise 
increasing the risk of ice entrapments? (2012).


This document provides a general overview on the physical, social, 
and habitat information on the narwhal.


This thesis conveys information on how narwhals communicate 
and their grouping behaviour.


This web article describes the effects of climate change on narwhal 
migration, and how changing sea ice conditions lead to their 
entrapments.


This publication provides information on noise pollution as one 
cause of increased narwhal sea ice entrapment.
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