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Overview

Introduction

What problem is this project solving?

This project deals with data hoarding defined as the accumulation of large amounts of data
without a clear purpose or strategy.

What is the goal of this project?

The goal of this project is to help people avoid or reduce hoarding data (deleting unwanted data)
by integrating the design intervention into their workflow to provide a seamless experience
without adding any additional workload.

Why is it needed?

Hoarding behaviors have been shown to increase anxiety, reduce work efficiency, and increase
cyber security threats.

How is this problem being solved?

This intervention aims to avoid data hoarding by encouraging users to review and delete
unwanted data regularly. But it also takes it a step further by understanding the context of the
user’s workflow to intelligently aggregate files relating to a workflow as a single source of truth
(files stored locally + cloud applications), and generating a file report at the end of a workflow for
encouraging users to delete data that are no longer needed. Thus, avoiding hoarding.

Who is this designed for?

This intervention is targeted towards college students (both grad and undergrad).



About the problem

What is Data Hoarding?

Data hoarding refers to the practice of accumulating large amounts of data without a clear
purpose or strategy for its use or management. This can involve collecting vast quantities of
digital information, such as files, documents, emails, photos, videos, or other types of digital
content, often without organizing or categorizing it effectively.

Consequences of Data Hoarding

- Reduced productivity
- Increased cyber security threat

- Increased anxiety. When individuals acquire excess data and fail to delete existing data, it
leads to clutter (hoarding) which ultimately causes anxiety.

hi
> Anxiety

Data hoarding a priori model (Sedera,D., 2022)

Digital
Hoarding

Factors motivating data hoarding

- Retaining data for future use

- Retaining data as evidence

- Emotional attachment associated with data
- Laziness and time constraints

90% of research participants said laziness and time constraints were the major factor
motivating them to hoard data.

Problem frame

The project further narrows down to dealing with data hoarding resulting from discarding
difficulties and laziness & time constraints.

How Might We Help College students with discarding unwanted files to avoid data
hoarding resulting from laziness and time constraints?




Overview of the final outcomes

The final solution is a feature implemented in the Mac Operating System called “The Workflow
mode”. The workflow mode tracks files that were created (locally on the device or on the
internet) or downloaded, and associates it with the user’s ongoing workflow, enabling the user to
see files based on workflows.

How does it work?

Step 1: Workflows can be accessed by launching the workflow manager from the dock

Step 2: Select a workflow or start a new workflow from the workflow manager

Workflows Completed

Workflow name Workflow name Workflow name

3files at 3files Files ate 3 files
512 MB used Storage impact 512 MB used t ct 512 MB used

2.0KG Environme impact 2.0KG nvironmental impact 2.0KG

Workflow name

3 files
512 MB used

2.0KG

Note: A workflow can be associated to an assignment, project, or a specific activity involving the
creation of multiple files.



Step 3: Use the menu bar to exit or end (when you have completed a workflow) the current
workflow mode

# DesignTheoryRIP3 & (@ (& @) Wed Mar 20 3:50PM

Review files

(& Exit workflow
© End workflow

Step 4: When a workflow is ended, a file report is generated showing all the files that were
created over the course of the workflow, and the user is prompted is deleted all the unwanted
files.

FILE REPORT

Workflow Name

FILTERS: Filetype ~ Storage pplications File ownership Preview Mode ®

Delete files you no longer need from this workflow to avoid hoarding 7 Delete

Duplicates
. Filename.docx . Filename.docx
\lé QE
Resolve Resolve

Files stored on this mac - 2 4GB
L] O (]

Filename docx Fiename.pdt Filename.pdf image.JPG image2.JPG image JPEG image2 JPEG image3 JPEG
Files stored on cloud - 1.2GB - 2KG CO2 emission

L —
— :
= ) g =]

Filename pptx design figma fiename docs

Archive workflow

By prompting the user to delete unwanted files right after they complete a workflow, this
intervention prevents data hoarding. Additionally, workflows can give additional context making it
easier for the user to delete files.



Process followed

This project was completed in 3 design sprints, out of which 2 sprints were completed in the fall
2023 semester and the other in the spring 2024 semester. The scope of these sprints was as
follows:

Sprint 1

Objectives

- Learn different techniques/concepts that can be used to make people environmentally
conscious

- Understand student’s use of cloud storage technologies

- Generate initial ideas for feedback

Activities Performed

- Secondary research
o Research papers
- Primary research
o Userinterviews
- Ideation based on secondary research insights
- Low-fidelity prototyping

Sprint 2

Objectives

- Address feedback received from milestone 1 based on ideas generated in sprint 1.
- Understand the emotional attachment associated with data
- Look at the broader data hygiene umbrella to address the root cause of data hoarding

Activities Performed

- Secondary research
o Research papers
Primary research
o Userinterviews with a new protocol
o Analysis of students’ artifact ecology
Ideation based on secondary + primary research insights
Low-fidelity prototyping
High-fidelity prototyping



Sprint 3

Pivot

At this stage, the focus of the project pivoted from sustainability to data hoarding which is the
main issue at hand, with the environmental impact being one of its consequences

Objectives

- Decide if Iwant to focus data hoarding for cloud storage, or also include local storage as
part of the scope based on the target user’s usage patterns

- Synthesize concepts to reflect the new focus of the project and address feedback from
sprint-2

- Design low-fidelity prototypes for concept testing

- Design high-fidelity prototypes with feedback from concept testing

- Understand factors motivating data hoarding

Activities performed

- Primaryresearch

o Contextualinquiry
- Secondary research

o Research papers



Sprint 1



Initial Problem Statement

This project started off with a focus on sustainability. The objective of this project was to reduce
the environmental impact of cloud storage by encouraging users to regularly delete unwanted
files from their cloud storage.

Rationale

The cloud now has a greater carbon footprint than the airline industry. A single data center can
consume the equivalent electricity of 50,000 homes (“The staggering ecological impacts of
computation and the cloud”, 2022). According to the Institute for Engineering & Technology in the
UK, approximately 355,000 tons of CO2 could be reduced every year in the United Kingdom if
people deleted unwanted data(“Dirty Data”, 2021). The potential CO2 reduction that can be
achieved by raising awareness and getting rid of unwanted files inspired me to pursue this
problem space initially.

Research papers (secondary research)

Objectives

The objectives for this activity were as follows:
1.Creating an eco-feedback loop
2.Encouraging pro-environmental behavior
3.Investigate various behavior change models to break and form habits using digital
interventions

Papers referred

Papers referred to as part of this activity are included in the appendix

Insights

1. Different approaches such as goal setting, social influence, and incentives enhance the
eco-feedback loop

2. Creating an eco-feedback loop is very important in encouraging pro-environmental
behavior

3. Apart from the design & technical aspects of the eco-friendly product, the policy
associated should also be formulated to be effective.

4. Irrational cultural factors also play an important role in the adoption of eco-friendly
technologies, especially in low-income/developing regions.



5. Pro-environmental behaviors are pronounced when the costs are low and benefits are
evident.
6. Itisimportantto educate people with the required knowledge of environmental

User interviews (primary research)

Objective

| wanted to learn the following from user interviews:
1. Understand the target audience’s usage of cloud storage technologies
2. Learn about their understanding of the environmental impact of cloud storage
3. Actions they currently take to avoid hoarding unwanted data and the barriers they face
4. What motivates them to delete files on their cloud storage

Interview protocol (v1)

The interview protocol used for this interview is included in the appendix

Sample size

A total of 8 participants were interviewed.

Insights

Insight # Insight details

1.1 Time is the biggest barrier to reviewing and deleting files on the cloud

1.2 There was a strong correlation between file deletion and file organization -
some did it to keep their virtual world clutter-free

1.3 Some people wait until their cloud storage is completely full before deleting
unwanted files while others do it on a regular basis

1.4 Anything important/work-related will be saved on the cloud

1.5 Deleting an important file that they might need later is one of their biggest fears

1.6 Most of the people interviewed had subscribed to additional cloud storage while
some would create a new account when they ran out of storage

1.7 Incentives motivate them to form & follow the habit of deleting unwanted files
regularly

1.8 Convenience is more important than environmental concerns

1.9 Some people find it very difficult to review and delete unwanted files (especially
photos)




Ideation

This concept is designed to be an OS (operating system) level implementation that takes 2
different forms:

1. App-specific form: Relevant cues and actions will be designed for the targeted app to
trigger the required action (e.g., deleting mail in the mail app, photos in the Photos app,
etc.)

2. Centralized form: One place to get a holistic view of the user’s cloud storage status, dig
deeper into specifics (such as files from a specific cloud account, emails from a specific
email ID, etc.), and take all the required actions

App-specific form

Suppose the user is in the mail app, a smoke emission interaction will grab the user’s attention to
deal with unwanted emails sorted by the mail app. This interaction will act as a cue to help

transition from type-2 thinking to type-1 thinking (habit) inspired by the Habit Alteration Model
(HAM).
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Clicking on the banner will take the user to a new screen to easily delete unwanted emails with
just a single click (shown in next page).
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Review

A confidence score will be used to bucket the emails — a bucket containing emails classified as
“unwanted” with a high score & another with a low score requiring the user to review before
deleting. Stats showing the community’s efforts related to mail deletion will be shown to
motivate the user.

Rationale
Insight 1.5

Deleting an important file that they might need later is one of their biggest fears.

Photos app
Similarly in the Photos app, replicated photos will be shown differently with the same smoke

emission interaction to prompt the user to review and delete replicated images (consistency is
maintained by using the same cue)
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Centralized approach

This approach can be complementary to the app-specific approach to provide a holistic view to
the user in one place in the form of an app. (establishing an eco-feedback)
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Rationale
Insight from secondary research
Creating an eco-feedback loop is very important in encouraging pro-environmental behavior

To further promote behavior change, a social component can be included
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To show the impact, and make the user feel included (improve their motivation to cause a
change), the positive environmental impact caused by the user’'s community will be shown (e.g.,
“Your community cleaned their cloud this month reducing 1000TB of data resulting in 300Kg of

carbon dioxide). The user’'s community can be as their city/pin code/street depending on the
adoption of the app.
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Rationale
Insight from secondary research

Different approaches such as goal setting, social influence, and incentives enhance the eco-
feedback loop.

Feedback

Feedback from Milestone 1

1. Theinterview protocol needs to be revamped because there are too many yes/no
questions, and many questions are not open-ended
2. The cadence at which users are required to perform the action of reviewing & deleting

unwanted files is not frequent enough to cultivate behavior change effectively. Think of
making this activity fun and memorable.

Feedback from mid-term crits

1. The solutions seem to be generic and not really focused on students

2. Rather than just focusing on deleting unwanted files, think of helping people mark
important files as well (treasure important memories)

3. Correlate these concepts with data hygiene practices and show how your project is
integrated into the data storage and management journey



4. Define the carbon credit implementation

Influence on the project direction

Based on feedback for the concepts showcased, the following plans for made for the next spring
- Analyze student’s usage pattern and their ecology to tailor it for their use.

- Expand the scope of the project to deal with data hygiene (data organization) as it
correlates to data-discarding complications.



Sprint 2



The focus of this sprint

With this sprint, | wanted to accomplish the following based on feedback from sprint 1:
1. Analyze students’ use of cloud storage and their artifact ecology to tailor the solutions to
their needs
2. Understand the emotional aspects of data
3. Look at the broader data hygiene umbrella to address the root cause of data hoarding

Research papers (secondary research)

Objectives

The objective of secondary research was the learn the following:
1. Emotional attachments to data
2. Understand the motivating factors to encourage the reduction of carbon emission
3. Learn more about data hygiene and its correlation to data hoarding, and steps to improve
hygiene

Papers referred

Papers that were referred to as part of secondary research are included in the appendix

Insights

- Data hoarding has been proven to reduce productivity, imply false knowledge, and impact
the productivity of a team in a work context. The cause of data hoarding in the digital
context is unknown

- 4relationship types connected to attachment are:

o Engagement

o Histories

o Augmentation

o Perceived durability

- Lack of technology knowledge, public information, and social awareness are common
among digital natives

- Motivations like personal well-being help with limiting the usage of technologies, but
certain hedonic activities counter this

- People are willing to sacrifice certain attributes of an experience as long as it does not
sacrifice the key functionalities

- Theunclearimpact of individual actions was a barrier to behavior change. Visualizing
footprint proved to increase agency



User Interview — Primary Research

New objectives for user interviews & changes to the interview

protocol

A new protocol was created to address the shortcomings (too many yes/no) of the previous
protocol based on feedback from the previous sprint. The new protocol includes the following

objectives:

- Thetype of data that they (the target audience) store on the cloud

- Based on what factors do they classify a file as “unwanted”

- Reasons for not deleting an “unwanted” file

- Understand if they have any emotional or sentimental attachment to their files
- Their usage of cloud storage in the context of their academic and personal life
- Challenges associated with deleting files on a regular basis

Interview protocol

The interview protocol used to conduct user interviews in this sprint is available in the appendix

Insights

Insight # Insight details

2.1 The Majority of the files in an academic setting are generated by cloud-
based applications that use cloud storage. E.g., Google docs, Notion,
Figma, etc.

2.2 Docs/PDFs are the most commonly generated files in an academic setting

2.3 Students have an emotional attachment to assignment files

24 Students often find themselves in a position where they are completely
out of cloud storage

2.5 Duplicates and draft files are considered “unwanted” by most students

2.6 Students feel confident deleting files if they know they have not opened
themin a long time

2.7 Students absolutely want some sort of incentive to motivate them to
delete unwanted files on a regular basis
The anxiety of deleting a file that they might need later is the biggest barrier
to deleting unwanted

2.9 Time if the biggest barrier and there are no reminders or incentives




Artifact Ecology

To help me tailor the solutions and decide on an effective touchpoint to solve this problem, |
created an artifact ecology based on primary research.

Google Drive
OneDrive

icloud
Apple Music
Spotify WhatsApp ok \\
Youtube outlook/gmail e \
snapchat toton NotoEaty Academic
Microsoft 365 use
Apple TV+ Adobe suite
Procreate
Instagram Figma |
Canva
Begect Generative Al Miro
Netflix (ChatGPT, MidJourney,
Prime Video oc) /
) - /
Insight # Insight detail
2.10 The majority of these digital products are used by students for their

personal and academic lives. Those products used in their personal
life also consume significant cloud storage




Ideation

Implementation overview

The new design intervention takes a radically different approach to dealing with the wide range of
digital systems used by students. This intervention is a layer on top of the Operating System (OS)
or it can also be a web app with the ability to connect to various cloud providers and cloud-based
applications to fetch details regarding cloud storage utilization based on the user’s accounts —
both academic and personal accounts.

8 8 84 85
Cloud storage 1 Cloud storage n Cloud application 1 Cloud application n

int 1.

Design Intervention

Operating System / website

Rationale

Insight 2.1

Most of the files in an academic setting are generated by cloud-based applications that use cloud
storage. E.g., Google Docs, Notion, Figma, etc.

This implementation involves 3 components:

Triggers Core activity Rewards



In this implementation, the user starts by syncing all their cloud accounts (cloud storage + cloud
applications)

Get started by linking your cloud accounts

You can fink your cloud storage and cloud applications accounts with CleanCloud

Cloud Storage Accounts

. One‘ Drive ) L Google DnYe + Add account
Cloud Applications
Figma @ Notion Notability
g e ®

+ Add account

Complete Setup



Core Activity: Data Dating — A short bi-weekly activity

The design intervention aggregates files from all the cloud storage providers and cloud
applications across different user accounts. Files that were created in the last 7 days will be
shown. For each file selected, a preview of it will be shown in the center of the screen. The user
can accordingly select one of the 3 options — Important file, might need it, not needed. Once all
the files are categorized into one of these buckets, the activity will be completed.

This is synonymous with the dating world that students are accustomed to with their usage of
dating apps like Bumble, Tinder, etc.

Rationale
Insight 2.9
- Time is the biggest barrier and there are no reminders or incentives
- This addresses the feedback from mid-term crits: “Help users highlight important files’

i
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Bird’s Eye View
The design intervention can aggregate data from all the user-initialized cloud providers and cloud

applications. Additionally, if required, the user can drill down into a specific cloud storage or
application and within each of the accounts in the services they use.

< Cleanup process J;?, Design theory assignment.pdf
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Deleting unused files

If a file was previously flagged as “might need it”, the design intervention will add it to the review
queue if the file has not been opened for a long time because people are willing to delete files
they have not opened in a long time. Files that were marked as important will not be added to this
queue even if it has not been opened in a long time.

Rationale
Insight 2.9
Students feel confident deleting files if they know they have not opened them in a long time

< Cleanup process J;Z‘, Design theory assignment.pdf
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Resolving duplicates

If an exact file is stored in more than one location, the user will be notified and prompted to

resolve duplicates.

Rationale
Insight 2.5

Duplicates and draft files are considered “unwanted” by most students
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Visualizing the impact

If the user completes the activity, a visualization displaying the impact of the community effort
will be shown to further motivate them.

Rationale
Insight from secondary research

“The unclear impact of individual actions was a barrier to behavior change. Visualizing footprint
proved to increase agency”

CO2 emission was reduced by 20,000 tons!

Thanks to the efforts from you and 20,000 others in your
community, CleanCloud had a significant impact on the
environment

Your Streak eCoins earned

42 +1 +50

Your earned this!

Claim Rewards




Triggers
Triggers are designed to encourage users to perform the bi-weekly activity regularly.
Trigger 1 —Social angle

From secondary research, | learned that social pressure and norms play an importantrole in
encouraging pro-environmental behavior.

.7
A

Tim, Jane +2 others have cleaned their cloud!
Clean your cloud storage now!

Clean now

Trigger 2 — pre-emptive measures

A lot of students, especially undergraduate students reported running out of storage during
critical times of the semester. Therefore, this can be leveraged to motivate them to review their
cloud files

&

You will run out of storage before your mid-terms
Clean your cloud storage now!

Clean now

Trigger 3 — community impact

Inspired by “Epic meaning & call” from the octalysis model, this trigger aims to make the user feel
they are “doing something greater than themselves”. This also further increases social pressure
on the user

90,000 tons of CO2 has been saved by
your community

Do you part now!




Trigger 4 — a metaphorical visual cue

Inspired by the HAM mode previously discussed, | wanted a visual cue to subconsciously trigger
the user into performing the bi-weekly activity (data dating). To do this, | am envisioning a short 5
seconds smoke animation that sweeps across the user’s desktop when it is time for them to
review/clean their cloud storage

UL GERFEEEIT B TR EIEN B

Rewards: Carbon credit

The Carbon credit is a system to incentivize target users to delete unwanted files on a regular
basis to avoid hoarding data.

Rationale

Insight 2.7

Students absolutely want some sort of incentive to motivate them to delete unwanted fileson a
regular basis

How can users get carbon credit?

Every week users are required to perform the action using the design intervention shown above. If
the user performs this action every week of the month, a sufficient amount of carbon credits will
be awarded to the user that can be used to avail tax exemption on their cloud subscriptions. This
is irrespective of the amount of data they end up clearing.

What can they do with carbon credit?
- Avail tax exemption on their cloud subscriptions irrespective of the amount of data
deleted

- If XMB of data (x —an amount to be determined) or more is deleted, additional carbon
credits will be given that can be used with other services like:



o ChatGPT: to unlock the paid version of chatGPT for a certain amount of time
(based on the carbon credits they have)

o MidJourney: carbon credits can be exchanged for GPU time on MidJourney

o This concept can be expanded to other cloud-based products as mentioned above

Tax exemption Additional Carbon credits
Complete all weekly activity for Delete more then X MB of data

the month

Feedback

Feedback from Milestone 2

The main feedback from milestone 2 was to make the scope/focus of the project clear. Initially, it
was not clear that the project was focusing on the student’s academic and personal life. This
fuzzy line was not communicated. Therefore, | emphasized this fuzzy line during my final
presentation and also in this document.



Failures/Shortcomings

Based on my conversation with my peers and instructors, | realized that the current solution has
quite a lot of limitations and may not be effective enough for the following reasons:

This solution still seems to add quite a lot of overhead (additional work for the user)
Triggers and rewards are not enticing enough

Some of the triggers used (like notifications) and the concept of carbon credit is adding to
the environmental impact

This solution does not address the core problem of data hoarding or poor data hygiene
that is contributing to environmental impact

This solution does not accurately represent the true mentality of students

Based on this feedback, | decided to majorly re-focus this project by pivoting

Change to the project focus (pivot)

What is the new focus?

Based on the feedback for my previous solution, | decided to directly focus on helping users avoid
data hoarding the implication of which will also have a positive environmental impactin the
context of cloud storage.

Why am | pivoting?

The target audience (students) is not aware of the environmental impact of cloud storage,
and hence environment cannot be used as a motivating factor

Solving data hoarding will ultimately lead to the reduction in environmental impact caused
by cloud storage. This focus will lead to the solution (avoiding data hoarding) rather than
the implication (reducing environmental impact). Ultimately, the previous goal of reducing
environmental impact requires avoiding/reducing data hoarding. Therefore, with this
focus, the proposed solution will target the main problem at hand — data hoarding.



Sprint 3



The focus of this sprint

The focus of this sprint is based on feedback from spring 2 (previous semester):
- Focus on data hoarding, which is the core issue causing negative environmental effects,
rather than focusing solely on environmental sustainability as the primary driving force
- Narrow down on a single cloud provider (like Google Cloud) to design an intervention
aimed at cultivating data hygiene practices (which also includes the data hoarding
component)

Primary research — contextual inquiry

Objectives

The objective of this contextual inquiry was to figure out the target user’s (students) cloud
organization behavior and usage patterns with Google Drive as | was considering it as an example
service for this project. This would also help me validate the new direction of the project.

Process

| asked students to open their primary cloud storage and walk me through their data organization
patterns. This study was conducted both in-person and online via Zoom. During the contextual
inquiry, some of the following questions were asked:

- Areyou aware of the number of files in different folders?

- Do you have an idea of what files are in your cloud?

- Canyourecognize unwanted files in your storage?

- Ifyou have to delete files, how do you decide on which files to delete?

- Canyou confidently delete one or more files you classified as unwanted?

Sample size: A total of 8 students were interviewed across different majors and universities.

Insights

The insights from this activity played a major role in influencing the direction of this project. The
insights are as follows:

- Most of the space was consumed by Photos (in the case of iCloud and Google Photos)

- Most of them wait until they run out of storage before deleting unwanted files

- Veryfew had a proper cloud storage file organization. Most of the students just dumped
their files



- Students rarely access Google Drive. They directly go to their software of choice (like
Google Docs, slides, Figma, etc.)

- Most of the students had files stored locally on their desktop

- Deciding on afile to delete was not an issue

- In most cases, students had a good idea of the files they had stored

- Google Drive was mostly used to deal with shared files

Influence on the project direction

From this research activity, it was clear that students were not storing a lot of files on their cloud
storage (excluding photos) and they were not accessing cloud storage services like Google Drive
directly. Instead, they were storing most of the files locally on their device.

Therefore, | decided to broaden my intervention to deal with data hoarding as a whole, and not
just the cloud. Local device storage is now the main aspect of this design intervention with some
level of cloud management capabilities.

Research papers — secondary research

Objectives

From my secondary research, | wanted to learn the following:
- Factors motivating data hoarding
- Consequences of data hoarding
- Encouraging data hygiene practices

Papers referred

Papers that were referred to as part of secondary research are included in the appendix.

Insights

The following are the primary factors promoting data-hoarding behaviors
- Holding onto files thinking they might be needed in the future
- Holding onto files as a form of proof (Email, receipts, etc.)
- Laziness to spend energy reviewing and deleting files

The consequences of data hoarding are as follows:
- Reduced work efficiency
- Increased anxiety. When individuals acquire excess data and fail to delete existing data, it
leads to clutter (hoarding) which ultimately causes anxiety.



hi

Digital
Hoarding

Constant
Acquisition

Clutter

Discarding Propensity

Difficulty

(Sedera,D., 2022)

Influence on project direction

The above-mentioned insights are very similar to my findings from primary research performed
last semester. However, | realized that there is a correlation between data acquisition and
discarding difficulty, which can be visualized in terms of the user’s workflow. This insight played a
pivotal role in helping me synthesize the concept described in section 4 —approach 3.

Conceptualizing options for intervention

Based on my analysis of the research data and discussion with my peers, | realized that at a
granular level, there are 3 approaches that | can take with my project:

Approach 1: De-cluttering after hoarding data

In this approach, the objective of the design intervention is to make it easy for the user to review
and delete files (assuming they are already hoarding). This approach seems to be similar to many
data-cleaning tools out there like “CleanMyMac X”. Also, this approach does not solve issues
related to data hoarding such as anxiety. Therefore, | decided not to go ahead with this approach.

Approach 2: De-clutter regularly to avoid data hoarding

In this approach, the objective of the intervention is to persuade the user to review and delete
files regularly, thus eliminating the problem (data hoarding). This is also the strategy | am using
with my current iteration that was showcased last semester. | also discussed a few potential
changes to make this implementation a part of the user’s daily habit by using analogies such as
“making your bed in the morning”. However, this approach does not address one of the major
feedback items from last semester.



Approach 3: De-cluttering on-the-go

The objective of this approach is to seamlessly integrate the intervention with the user’s workflow
such that the act of reviewing/deleting files should not feel like an additional task. | am
conceptualizing this as an add-on/modification to the focus mode feature on Mac OS. | will build
on top of this feature to bring context awareness that can be used to aggregate files for review
once the user is done with a workflow, which is when the user exits a focus mode. | am also
exploring different techniques to visualize data hoarding throughout the finder windows. This
feature will also allow users to review files based on workflows later on. Overall, this approach
will be implemented at an OS level.

Ideation sketches from the 2™ studio session



Influence on the project direction

Approach 3 provides a seamless experience, but there are scenarios when a user may not be
willing to do the cleanup activity after their workflow, in which case, approach 2 will be useful.
Therefore, the data dating activity from last semester (following approach 2) will co-exist with
approach 3 in the final implementation.

Low-fidelity — V1 prototype

Low-fidelity prototypes were created for approach 3 — de-cluttering on the go. Since this concept
is based on an existing Mac OS feature, the prototype is a combination of high-fidelity
screenshots, along with low-fidelity Ul elements.

About workflow mode

This concept introduces a new mode to the OS called “the workflow mode” that monitors all the
files created or downloaded by the user across different applications both online and offline. It
also retains all the windows that were left open during the workflow’s last session. The idea is for
the user to create a workflow for each of the tasks they are working on.

Entering a workflow mode

The user can enter a previously created workflow mode or start a new one by activating the
“study focus” mode on Mac OS as shown below.

STEP 1: Selecting the “study focus” mode from the Mac OS control center

Focus

& Do Not Disturb

For 1 hour
Until tomorrow morning

Work

Sleep

Study

Driving

Focus Settings...



STEP 2: Select an existing workflow or create a new workflow

& Finder File Edit View Go Window Help ° = « Wed Feb21 7:37PM

4

+ previous workflow files

<workflow name> <workflow name> to review
Start new workflow

Files created 3files Files created 3 files

Storage impact 512 MB used Storage impact 512 MB used
Review files
Environmental impact 20KG Environmental impact 20KG

Exiting or ending a workflow mode

When the user is in workflow mode, it will be indicated on the top right corner of the Mac OS
menu bar

& Finder File Edit View Go Window Help @ Designtheory §' ® W) = Q 8 = WedFeb21 7:37PM
I

Clicking on the workflow indicators will bring up an option to review files that have been created
in the workflow, exit the workflow (users can again enter the workflow if needed), or end the
workflow (when the user is done with the task; users won’t be able to see/enter the workflow
again).

@ Design theory

. Review files




Reviewing files to delete after ending a workflow

When the user ends a workflow or explicitly wants to review files associated with a workflow, the
following window will be shown listing all the files that were created/downloaded across
different applications (both online and locally on the device). The user is prompted to select all
the unwanted files to delete. This ensures the user is deleting unwanted files right after
completing a workflow, helping them avoid data hoarding.

& Finder Fle Edt View Go Window Holp

Bloomington ¥ -

14°
Workflow File Report

Norkflow Design Theory

Files stored locally

7 -
» . . .[ .J .

5 Files stored on the cloud

.. .J

Concept testing

Process

Before showing the prototypes, the problem, and the approach of this solution — understanding
workflow contexts were explained to help the audience get to speed with the goal of the design
intervention. The screens shown above were used to walk the audience through the flow by
describing the actions of each of the buttons and explaining all the feature sets.

Sample size: A total of 8 students were involved in concept testing, most of whom were part of
the initial primary research — contextual inquiry.



Insights

1. Having to turn on or change a focus mode explicitly might be tedious and users might
forgettodoit

2. Users like to retain a workflow after ending it (and resolving it). They want to use it as
another way to browse through their files in terms of workflow

3. An optionto consolidate and delete duplicate files in the review windows would be
helpful

4. Incorporate features to deal with files that are shared with others

5. Additional metadata is required to make an informed decision to delete files

6. Switching workflows does not feel seamless. Some way of proactively switching or
turning on a workflow mode is required

7. An option to reuse a workflow might be useful

Think of a scenario when duplicate files are created for backup purposes

9. Users generate a lot of screenshots, which are not captured by workflow mode and not
shown in the file review window

10. Workflow mode can exist as an independent feature rather than relying on the focus
feature

11. Option to delete certain file types

o

Action plan

Based on the insights from this activity, | decided to focus on the following improvements for
Version 2:
Improvement 1 - Think of a proactive way to trigger/switch to a workflow mode automatically
Improvement 2 - A way to access completed workflows
Improvement 3 - Decouple workflow mode from the focus feature
Improvement 4 - Improving the robustness of the file review system to handle the following:
a. Duplicates
b. Screenshots
c. Shared files
d. Filtering files based on file types

High-fidelity — V2 prototype

High-fidelity wireframes were created based on low-fidelity wireframes and incorporates
changes/additions based on insights from concept testing (Action plan: improvements 1 —4).

Improvement 1 — proactive way to trigger/switch to a workflow mode
automatically

Automatic triggering/switching of a workflow mode is based on the following parameters:
1. Opening a file associated with a workflow



2. Creating a new file with a name similar to other file names in a workflow
3. Collaborating with a set of people associated with a workflow

Proactively turning on a workflow
If the user does any of the above-mentioned actions, the user will be prompted to enter the
relevant workflow by showing the following popup from the menu bar.

# DesignTheoryRIP3 & (©

Do you want to activate “Design Theory
RIP - 3" workflow?

This recommendation is based on files that you
are currently working on

- -

Proactively switching to a different workflow

Based on the above-mentioned parameter, if the operating system detects the user has switched
to a different workflow, the menu bar notifies the user of the impending change in workflow and
provides the user with an option to dismiss the change. If the user does not dismiss the
impending action, workflow changes automatically.

Changing workflow: EFAISCNLISVEO S ANGE VY & © ¢ @) T Q & + WedMar20 3:50PM

Improvements 2 & 3 — Decoupling workflow mode from the focus
feature and introducing a way to access completed workflows

A new icon/feature has been introduced in the dock to reveal ongoing and completed workflows.

18809 =008 800@ - @vy-720 £§




Clicking on the above-mentioned icon will open the following overlay in the OS, revealing the
user’s ongoing and completed workflows.

Workflows

Workflow name
3files
512 MB used

20K6

Workflow name
3files
512 MB used

20KG

Completed

Workflow name Workflow name
3files
512 MB used

2.0KG

Workflow overlay showing the user’s ongoing workflows.

Workflows

This month
Workflow name
512 MB used
20K6
Last month
Workflow name
3 files

512 MB used

20KG

Q Workfiow

Workflow name
3 files
512 MB used

20K6

Workflow name Workflow name

3files
512 MB used
2.0KG

Workflow overlay showing the user’s past/completed workflows.

Additionally, there is also a desktop widget for quick and easy access to workflows.

’ STUDY &

Workflow name Workflow name

2

Workflow name




Improvement 4 — Improving the robustness of the file review system

Advanced filters are added to help users shortlist files based on the following:
1. File types (images, docs, PDFs, etc.)
2. Storage type (files stored locally or on the cloud)
3. Files generated from a specific application
4. File ownership (files that are completely owned by the user or shared)

50
pC

Workflow Name o

Preview Mode o

Delete files you no longer need from this workfiow to avoid hoarding D s
,,,,,,,,,

Dupiicates

. Flenamo.docx . Flename docx
=" @

Files stored on this mac -

Additionally, duplicate files are detected, and the file manager provides an easy way to see all the
duplicates and delete the unwanted copies.

Workflow Name

PreviewMode @

Select duplicates to delete

@ OwOve

ownapo2s

ooooooo



Reflections

Looking back, | am amazed (and proud of myself) by the wide range of solutions that were
synthesized over the last 2 semesters. Each solution took a different approach to problem
solving, but interestingly it was the problem statement that ultimately evolved.

One of the things that stood out to me last semester was the dramatic change in solutions from
Sprint 1 to Sprint 2 after tailoring the design for my target audience (students) based on extensive
research that was missing in the 15 Sprint as also pointed out during midterm crits. This made me
realize the importance of properly understanding the audience that | am designing for.

Looking back, | don’t think | was broad enough during the research phase. Initially, my objective
was to only encourage users to regularly delete files from cloud storage, and | was naive in
thinking habit change would be the answer to this. | failed to dig deeper and find the root cause of
the problem. Trisha helped me understand that | should be solving for data hoarding (the root
cause), the implication of which will be reduced cloud storage utilization, ultimately helping my
original goal of reducing the environmental impact of cloud storage. This taught me the
importance of looking from different perspectives.

| also realized the limitations of user interviews during the contextual inquiry | performed as part
of the 3" Sprint. | got way more insights from contextual inquiry than | did from the previous 2
interviews, as | was able to see participants’ cloud organization behaviors and ask questions on
the go, revealing new insights that I might have not uncovered with interviews.

| think research is something | need to work on. | got stuck during the research phase and |
thought there was nothing more to uncover. Moving forward, | will take a closer look at the
relationships in an interconnected problem space and be broader during research. On the
contrary, | think | did a good job with ideation that is showcased by 3 radically different solutions.
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Interview protocol

Introduction

Hi! l am Samarth — a second-year MS Human-Computer Interaction student at The Luddy School
of Informatics. | am currently working on my capstone project focused on cultivating

sustainable cloud storage behavior. | am conducting a user interview to understand user’s
behavior toward managing their cloud storage. You are not obliged to answer all the questions
and you can also stop the interview if required.

Permissions

Before we get started, | would like to have your permission to record this interview. Everything
you say will remain confidential and will only be used in the context of this project. Do | have
your permission to record?

Questions
1.How do you typically use a cloud storage platform? Which cloud storage platforms do you
use?
2.Do you have any idea how much data you store on the cloud (this includes images, emails &
text messages)?
3.How do you decide whether you want to save a file locally on your computer or on the
cloud?
4.Have you ever purchased additional cloud storage? (set the context for files as anything
stored on the cloud including emails, messages, photos, etc.)
a. Ifyes:
i. How much extra storage did you buy?
ii. Didyou consider reviewing files currently in your cloud to delete unwanted
files to free up some space?
iii. How big was the price factor in your decision to buy additional storage?
b. Ifno:
i. Isitbecause you did not require additional storage, or did you delete
unwanted files?
5.Has there ever been a situation when you proactively reviewed and deleted unwanted files
from your cloud storage?
a. Ifyes:,
i. What factors influenced your decision to delete unwanted files from your
cloud storage?
ii. How did you review and delete files?
iii. Didyou find the process to be easy?
iv. Are there any tools/features you would like to see in your cloud storage
platform to make this process easier?
6.Are you aware of the environmental impacts of cloud storage?
a. Ifyes:
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i. <Skip to question 6>
b. If no: <Briefly talk about the environmental impact of cloud storage. Maybe show
something as a visual aid to help them visualize the problem>
7. Now that you are aware of the environmental impact
a. Would you be mindful to avoid hoarding unwanted files?
i. Ifyes:

1. what made you environmentally conscious?

2. Do you see any barriers/concerns that might hinder you from
regularly reviewing/deleting files?

ii. Ifno:

1. canyou elaborate on why you wouldn’t want to contribute to
reducing the environmental impact by changing your cloud storage
behavior?

2. Would you be more inclined to follow this behavior if it was
incentivized?

a. Ifyes, what type of incentives would you prefer?
8. lwould like to know if you are a working professional to understand a bit more about the
data handling process at your organization:
a. Ifyes:

i. Arethere any measures taken at your workplace to delete unwanted files?

ii. Suppose you think a file created by you at your organization is no longer
needed, do you have the authority to delete it? Are there any barriers to
this?

Conclude
9. Isthere anything you would like to add to this conversation?
10. Do you have any questions for me?

11.Thank you so much for your valuable time. This information will be extremely valuable as |
start to think of design solutions for this problem. Take care!
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Interview Protocol (v2)

Introduction

Hi! | am Samarth — a second-year MS Human-Computer Interaction student at The
Luddy School of Informatics. | am currently working on my capstone project focused on
cultivating sustainable cloud storage behavior. | am conducting a user interview to
understand user’s behavior toward managing their cloud storage. You are not obliged to
answer all the questions and you can also stop the interview if required.

Permissions

Before we get started, | would like to have your permission to record this interview. Everything you
say will remain confidential and will only be used in the context of this project. Do | have your
permission to record?

TOPIC 1 (Understanding user behavior)
Describe your use of cloud storage on a daily basis (coursework, personal life, collaborative
projects, etc.)
1. What cloud storage services are you using?
2. Have you upgraded your cloud storage space? How important was the price factor?
3. What types of files do you generate the most?
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4. What type of files do you typically store on the cloud?

5. Do you actively manage and delete files in your cloud storage? Why or why not?
a. Ifyes—How often do you clean up your cloud storage?
b. If not—What encourages you to continue hoarding data?

TOPIC 2 (Challenges & Motivations)
What challenges do you face when it comes to deleting files on your cloud storage?
1. How do you determine whether a file is “unwanted” or not? What are the factors that
influence this decision? (both in your academic and personal life)
2. Whattype of files do you categorize as “unwanted” but don’t want to delete them? And
why?
a. Follow-up: Are there any emotional or sentimental attachments to your files that
make it challenging to delete them?
3. What would motivate you to review and delete unwanted files on a regular basis?

TOPIC 3
How important is environmental sustainability to your daily life, including your digital practices?
1. How familiar are you with the negative environmental impact of cloud storage? What are
your thoughts?

CONCLUSION
1. Isthere anything you would like to add to this conversation?
2. Do you have any questions for me?

Thank you so much for your valuable time. This information will be extremely valuable as | start to
think of design solutions for this problem. Thank you!
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