
 

EnviroQuest: Executive Summary 
I. Problem: 

Environmental responsibility should be a priority for everyone. If we do not limit the 
amount of carbon waste we produce as a global community, we face extinction as a species. 
Although parts of the country are experiencing violent hurricanes, longer droughts, more 
dangerous wildfires, decreased crop production, rising sea levels, and a slew of health effects, a 
little over half (56%) of Americans are worried about global warming, and even less (52%) 
believe that the phenomenon is caused mostly by human activities.1 The second point is the 
most troubling. It suggests a problem at the population level: people don’t believe that they have 
an impact on the environment. In other words, they lack a sense of environmental responsibility. 

Another example of this is US recycling data. Recycling is an environmentally friendly 
behavior that individuals can practice in their day-to-day lives. Unfortunately, the EPA reports 
that in 2013, Americans generated about 254 million tons of trash and recycled and composted 
about 87 million tons.2 This is a 34.3 percent recycling rate, nowhere near where it should be.2 
This data indicates a lack of recycling at both an individual and municipal level. Using a 
recycling bin is great, but if the building or town doesn’t recycle you might as well have used the 
trash. Low recycling rates show that even though many people “recycle”, most people don’t 
know or care about where their trash ends up. This suggests a population- wide lack of 
environmental responsibility. 

The individual effects we have on the environment are, for the most part, negligible. If we 
as a global population refuse to share a common sense of environmental responsibility, 
however, we will only advance the trajectory of climate change. If environmentally friendly, 
“green” behavior is not individually encouraged, improvements at the global level will never be 
possible. Something about the fundamental way in which we regard our relationship with the 
environment needs to change. 
 
II. Solution: 

To help solve the identified problem, we used computer science, psychology, and 
experimentation to create a website: EnviroQuest. EnviroQuest is a fun, interactive game that 
promotes “green behavior”. EnviroQuest uses friendly competition and team-building to 
encourage people to save the environment. Users complete environmentally responsible 
activities in order to earn points and achievements. EnviroQuest is specifically designed to 
reach users of all ages, from elementary school children in science class to coworkers looking to 
make their office more eco-friendly. It works because the lessons are not taught through direct 
instruction, but by hands-on exploration and habitual enforcement. 

The website itself is simple to use and uniquely designed. A group of up to 20 students, 
co-workers, or friends create a team account, which every user can access on their personal 
device. Each team member picks a character from the available list, which they then print out 
and carry with them as they go about their day. Every time they demonstrate green behavior, 
they take a picture of the action or activity with their character in the frame. Photos are uploaded 
directly to the site, where team members automatically earn points for each image submitted. 

 



 

The person with the most points wins, but the team as a whole works together to level up and 
unlock new characters. 
 
III. Development of our Solution: 

The design of our product is deliberate, and backed by scientific principles and research. 
Our overarching goal is to develop an individual’s environmental responsibility. In order to 
accomplish this, our product had to encourage the formation of environmentally friendly habits. 
It also had to make green behaviors fun, desirable activities as opposed to mindless chores. 
Finally, we had to encourage users to think about the larger systems that surround their 
individual actions; for example, where their bottle goes after being thrown in the recycling bin. 

To encourage the formation of habits, we researched related psychological principles 
and then integrated them into our game design. Habits emerge from the learning of associations 
between responses and the contexts in which they occur. Once a habit is formed, the 
recognition of these contexts triggers the connected response.3 In other words, we develop 
habits by identifying and repeating established actions, settings, and outcomes. When users 
first join our game, they are actively looking for ways to be environmentally friendly. Once they 
identify a green behavior, they are motivated by the game to complete the behavior. For 
example, they might see a plastic water bottle on the ground and stop to recycle it and upload a 
photo. The next time they see a water bottle on the ground, they will repeat this action. This 
becomes a habit; even if they no longer use EnviroQuest, every time they see a discarded water 
bottle they will recycle it. 

Being rewarded for a behavior also has an effect on habit formation. Receiving positive 
feedback for an action causes a midbrain dopamine response, which encourages the repetition 
of an activity. For this reason, we included a points system that rewards users for their green 
behavior. Studies have shown, however, that when a reward is consistent over long periods of 
time it is gradually devalued.4 This causes the association between action and reward to 
weaken, and lowers an individual’s desire to keep repeating the action.4 To combat this effect, 
we added a feature that unlocks new characters every time a team levels up. This ensures that 
the rewards for green behavior are always new and exciting, maintaining a user’s interest. 

In addition to forming habits, we also had to find ways to make the site engaging. If the 
user sees demonstrating green behavior as fun and interesting, as opposed to boring and 
coercive, they will be more interested in sustaining the habits they form. Studies show that a 
combination of individual competition and team cooperation consistently leads to higher levels 
of intrinsic motivation and, in most cases, better overall performance.5 We integrated features 
into our website that incorporate both of these principles. Not only do users compete to earn the 
most points within their team, but the team together earns total points that help them level up 
and unlock awesome characters. Depending on how the website is used, teams can also 
compete in the real world, e.g a science teacher might have their different class periods form 
teams and compete against one another. 

Our final objective was the most difficult to address. The website had to encourage users 
to consider how their actions contribute to larger systems of environmental responsibility. To 
accomplish this, instead of providing acceptable green behaviors for users to choose from we 
require each player to determine in real time whether their action is environmentally responsible. 

 



 

This way, if users want to succeed in the game they have to constantly be asking themselves: is 
this behavior environmentally responsible? If not, how can I change this behavior so that it is 
environmentally responsible? By engaging this critical thinking response, users are thinking 
about all of the environmental effects their actions might have. This also leads them to examine 
the larger social, political, and economic systems they encounter and how they can help make 
them environmentally responsible. The user’s sense of personal responsibility is now being 
applied to their greater environment. 
 
IV. Competitor Analysis: 

Lots of existing websites either inform about or encourage green behavior. What makes 
EnviroQuest different is our game-oriented platform. Most, like The Daily Green or TreeHugger, 
are lifestyle or media sites. The only product we could find that was similar to EnviroQuest’s 
game platform was PIPs Rewards. This app offers users discounts for shopping at 
environmentally friendly businesses. It tracks a user’s real location and offers them rewards at 
predetermined places. Although both platforms seek to encourage sustainable behavior with 
rewards, they are very different in their execution. PIPs Rewards cannot track habitual green 
behavior like recycling, which is what EnviroQuest actively promotes. Unlike PIPs Rewards, 
EnviroQuest points can be earned anywhere, anytime, and are not linked to corporate sponsors. 
This develops personal environmental responsibility. PIPs Rewards also does not allow for team 
play, which has been determined to improve performance and intrinsic motivation. With its 
flexible reward system, unique behavior tracking systems, and multiplayer platform EnviroQuest 
distinguishes itself as a truly unique product. 
 
V. Computer Science Discussion: 

We used computer science to make our scientifically-backed design a functioning, viable 
product. Our main computational artifact is the website itself. We built the code for the website 
from scratch, using a free online host, 000webhost.com. The client-side code is primarily HTML, 
while the server-side is PHP and SQL. We also created a local database on a host-provided 
personal server, which we use to store, insert, and call user-specific data. 

One of the many CS skills/practices we used was connecting computing. It was essential 
that we have multiple databases, pages, and blocks of code communicating with one another. 
The server-side and client-side of our website had to exchange information seamlessly, and in 
real time. We accomplished this by creating databases on a local server, calling and sending 
information with PHP, and integrating our HTML into the same files as our PHP. 

When developing our website, we also had to use the important skill of abstraction. Our 
website exists on a complex host network that we never could have been able to complete 
ourselves. The database we use is built and manipulated in part through the software 
phpMyAdmin, instead of exclusive SQL. We also used established CSS and Bootstrap 
formatting to further streamline the client-side coding process. To increase accessibility and 
ensure that the main website components load as fast as possible, the php for the site is 
housed on multiple smaller, dynamic files instead of one large file containing 1500+ lines of 
code. When a user interacts with the website, they find the platform to be streamlined and 
intuitive despite the complexity of the code that supports it. 

 



 

Building a website is very much a process of evaluation, analysis, and experimentation. 
We tested our code in real time every step of the way to debug and improve the site. Both the 
design and functionality of the site went through countless drafts and revisions. We also used 
large-scale field tests to evaluate the viability of our site and identify bugs and issues. 
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