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People lack concrete understanding  
of how their personal behavior  
contributes to this impact.

Human impact increases climate change 

and natural resource depletion.

Developing and maintaining sustainable 

behaviors is challenging for many.

Problem



Why Does this Matter?

Increase in physical and 
mental health issues

Temperature extremes and 
more severe weather

Natural resource shortages 
 and degradation 

Financial burdens 
And opportunity costs



Problem Framing

How might we teach people to understand the environmental impact 

of their daily home behavior and foster lasting behavior change to 

improve human sustainability?



Defining Learning

We decided the focus on informal learning because it 

would be the most effective strategy in dealing with long-

term behavior change. 

It allows us to use the home and everyday activities as a 

platform to teach about environmental issues. 



Literature Review 

9 Expert Interviews

Exploratory Research

1 Workshop 

1 Diary Study (10 participants) 

1 Survey (44 responses)

Generative Research

Speed Dating (14 participants) 

Bodystorming (14 participants) 

 2 Expert Evaluation 

Cognitive Connection Sketching

Evaluative Research

Research



Research Insights

Our research insights came out of the synthesis of 

all the research methods we performed.

Focus on small scale, daily life activities 

Make the impact visible 

Awareness is an empowering catalyst  
for behavior change 

Connect people’s personal values  
to a larger environmental context
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Based on user engagement 
connects user to 

monitors 4 utilities

Energy

Air Quality

Gas

Water

relates utilities to sources

Coal Power Plant

Factory

Fracking

Allegheny River

Orion System Map



User Persona

Age 31; Homeowner 
Aware of environmental issues

Jenny 
Robinson

Concerns 

•  Utility expense - her energy bill has been particularly 

•  Making sure that nearby environmental issues will not 

•  Worried that the air quality would be bad for future kids

Wants 

•  Save money 

•  Monitor her energy usage 

•  Maintain a healthy lifestyle 

•  Be updated on issues that will effect her home 

•  Wants to start a family in a few years

high in the last few months

effect the quality of her water or air



Learning Goalposts

Local utility 
sources + processes

Environmental 
threats

Ecosystem 
education

Consumption 
Reduction

See and know 
your usage

Learn tactics

Comprehend 
benefits

Consumption 
Awareness

Understand 
consequences

Ecosystem 
education 2

Identify active 
local threats

Source 
Awareness

Connect stories 
to interests

Narratives and 
personal stories

Ecosystem 
education 3

Source 
Connection

Opportunity 
information

Organization 
matching

Ecosystem 
education 4

Source  
Investment





Orion: Product

What Orion Contains: 

Orion contains a projector, holographic display, and 

motion sensors. 

How Orion Does This: 

It collects utility data through sensors in the home, 

in addition it can connect with other smart 

appliances, like the Philips Hue. 



Current Technology

Based on current technology, such as the pico 

projectors, the Sony Xperia, + Voxon Photonics 3D 

Volumetric Display, we are projecting that in 15 

years these technologies will be readily accessible 

and affordable. 



Orion: App

The Orion app allows the user to remotely access 

realtime utility data.

Manage goals 

See overview of past and current goals + success 

rate, as well as create new goals 

Notification Settings + Privacy Preferences 

Allows the user to customize their notifications and 

privacy preferences



Orion Learns 
about the user

Utility usage 
patterns

Schedule + 
availability

Motivation 
preferences

System 
Engagement

Orion Learning Journey

Energy Air Quality Gas Water

Utility 
engagement 

time

Utility 
engagement 

depth

Utility goal 
setting

Utility goal 
success rate

Source 
information 
engagement

Volunteer 
information 
engagement 



Motivation Tactics

The Orion uses various tactics to engage and 

motivate the user as time goes by.

Spontaneous Motivators 

Orion uses a set of motivators (sound, light, 

movement) to engage the user when they are 

exhibiting low engagement based on a motivation 

profile Orion develops about them 

Motivation Topics 

Orion users topics of interest to the user, for 

example money or health, to motivate them to 

change their behavior

LightMovement Sound

Orion tests each motivator on the user

Positive Motivators 

Light 

Movement

Negative Motivators 

Sound

Based on user reaction, Orion develops 

user motivation profile

Retests motivators 

periodically

Retests motivators 

periodically



User is not present

User looks casually

User engaged

User deeply engaged

User deeply engaged

I D L E0 0

A M B I E N T0 1

D A I L Y0 2

M O N T H0 3

V O L U N T E E R0 4

Engagement Levels

Orion has multiple levels that the user can interact 

with that vary in depth of information

• Status light ring on 

• Device is functional

• Poetic visuals 

• Displays the 4 utilities  

• Notifications 

• Emergencies

• Daily usage visual 

• Goal tracking + setting

• Week, Month, Year 

• Numerical usage visuals 

• Goal tracking + setting

• Organizational visuals



Poetic Visualizations

ElectricityAir QualityNatural Gas Water



ELECTRICITY USAGE

Metaphor Lightning 

Visual Variables Intensity, color  
 
Goal Color threshold



Air Quality

Metaphor Black particle cloud 

Visual Variables Height, Density  
 
Goal No relation



Natural Gas

Metaphor Stove flame 

Visual Variables Height, color  
 
Goal Decreases with use



Water

Metaphor Water vessel 

Visual Variables Volume  
 
Goal Decreases with use



Projected Visualizations











Orion’s Persona

Concerns 

•  Teach the user to help the environment 

•  Teach the user home efficiency 

•  Sustain environmental health

Goals 

•  Learn about the user’s interests and preferences 

•  Show user their utility usage  

•  Encourage reduction of utility consumption 

•  Raise the user’s awareness of local natural resources + pollution 

•  Match user to volunteer organizations

Informative, Friendly, Nurturing,  
Positive, Helpful, Persistent

Orion



Orion CUI Topics

Display commands VolunteerGoals Settings + 
Preferences

My Profile

Show daily visualization 

Show monthly visualization 

Show yearly visualization 

Show source information 

Show volunteer 
information

Show your profile and the 
data collected about you

Set your goal 

Show goal overview 

Show daily goal results 

Show monthly goal results 

Show yearly goal results

Provide detailed 
information about 

volunteer opportunities 

Email volunteer 
information

Show and adjust privacy 
setting 

Show and adjust 
notification settings



Example CUI: Daily Visualization

Settings + Preferences

Volunteer

Goals

My Profile

Onboarding

“Orion, how is my 
energy today?

Action

ResponsesDisplay Commands

Daily visualization projected

Example Responses 

"Your house is currently using 2 
kWh of electricity which is normal 
for this time of day." 

"It's good. You're using less energy 
than your target goal." 

"So far so good. Your usage is just 
under your target goal for today."



User testing over longer 
periods of time

Explore the volunteer 
organization portal and 
how it would function

Explore other categories of 
data that could be collected, 
such as heat loss and waste

Explore how the 
community elements could 

be integrated into the 
Orion ecosystem

Future Considerations
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Orion Accessibility

Orion can recognize multiple users through face id 

Currently this technology can be seen in the iphone X

Face ID Technology

Orion can recognize multiple users through voice profiles 

Currently this technology can be seen in the Amazon Alexa

Voice Recognition 



Cognitive Connection Sketching



1. Request user's name 

2. Add additional users + permissions 

3. Enable Wifi network connection 

4. Connect to utility data 

5. Prompt user for initial energy conservation goals 

1.  Use less energy 

2.  Use less water 

3.  Use less natural gas 

4.  Monitor air quality 

5.  Save money on all (or one) utilities 

6.  Help the environment/all utilities 

6. Confirm goal selections 

7. Ask for notification preferences 

1.  Timing of daily notifications 

2.  Interval of reminders when ignored 

8. Explanation of features (Y/N) 

1.  Brief demo of basic features, prompts, and visualizations 

9. Inform user of app availability 

10.  Confirm setup is complete

Onboarding



Speaker Content Notes

User Orion, what can you help me with?

Orion
Many things. I can help you reduce the amount of electricity, water, or natural 
gas that you use. In addition, I can tell you about the air quality in your home. 
Which would you like help with?

Orion providing a brief overview of its 
services/capabilities

User Electricy. I want to lower my bill

Otion Great! I can help you lower your electricty bill.

Orion
I've found that the most helpful way to do this is to set a goal for the next 30 
days. By how much would you like to reduce your energy? You could say a 
dollar amount, a percent, or ask me for a suggested amount.

Orion wants to encourage the user to 
reduce their energy usage

User I'd like to save 30 dollars

Orion
That's a great goal, but your electrity bill averages 60 dollars a month. Saving 
30 dollars would require cutting your energy usage in half. Can I make a 
suggestion?

Orion calculates this to be an 
unrealistic goal and suggests 
alterantives

User Yeah

Orion Thanks. My suggestion is to start off with a small goal and grow from there. 
How about we start by aiming to save 10 dollars a month?

Orion provides a more realistic 
suggestion

User Hmm, that could work

Orion Great, I will set that goal for you. Can I help you with anything else right now?

User Nah



Electricity



Create a behavior change curriculum  
with each step mapped carefully. 

Expanding a person’s frame of reference  
for where their responsibility begins and ends.

Your design lacks a clear user group.  

There are many reasons why people 
fail to change their behavior,  
you must account for these dynamics

“ 

“ 

“ 

“ 

Expert Evaluation



Clear learning objectives focused on action-based 
learning outcomes.

Regardless of type, people want to have purpose and 
be able to do something with what they are 
learning.”

Understanding the learner and the gaps between 
the problem and the goal are critical to defining the 
learning objectives.

LITERATURE REVIEW

What we Read

What we Learned

Design Consideration

“

LEARNING



Diffusion of Responsibility: more bystanders leads to less action. 
 
Proximity to Home: encourages pro-social behavior. 

Situational Clarity: increases bystander engagement. 

Implicit Bystander: imaginary bystanders are equally effective. 

Pro-Social Priming: intervention can overcome all bystander apathy effects. 

Literature Review: Apathy LITERATURE REVIEW
APATHY



AI could be used in large-scale coordination and 
collaboration through convenient gateways 
allowing access for a range of individuals.

There are opportunities for intelligent techniques that 
make learning together possible at distance and at 
scale…and on the collaboration process.”

AI is used in adaptive group formation.

LITERATURE REVIEW

What we Read

What we Learned

Design Consideration

“

AI IN EDUCATION



AI could be used to connect individuals from 
different cultures and socioeconomic positions 
through personalization.

Opportunity that unfolds for AIed…forming and 
supporting effective learning groups with participants 
from different cultures in dynamic settings.”

AI is used in adaptive group formation.

LITERATURE REVIEW

What we Read

What we Learned

Design Consideration

“

AI IN EDUCATION


