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ABSTRACT

The project aims to develop a mobile application to increase device donation within a
community and evaluate its effectiveness in increasing donation and user satisfaction [1]. The
background of the problem is presented along with the hypothesis that the mobile application
will increase donation by making it more convenient and increasing awareness of the need for
donation [2]. The proposed solution involves conducting two studies: one to measure the
number of devices donated by participants who have access to the mobile application and one to
measure the satisfaction level of users who donate via the mobile application compared to
traditional methods. The key technologies and components of the program are outlined,
including a user-friendly interface and features such as device compatibility and donation
tracking. Challenges encountered during development are discussed, including issues with
testing and user feedback. The application is tested in various scenarios to ensure functionality
and usability. The results show an increase in the number of devices donated and higher
satisfaction levels among users who donate via the mobile application [3]. The project's
importance is highlighted by the potential to make a positive impact on the community and
improve access to technology for those in need.

KEYWORDS

Digital divide, Device donation, E-waste reduction, Community engagement
1. INTRODUCTION

The world has changed with the advent of advanced, internet-connected devices, such as
computers, tablets, phones, and other types of devices [4]. These technologies, along with the
internet, have changed the world significantly. But the rapid progress of technology has also left
people behind, as some families may struggle to acquire devices due to economic factors. With
many common services (Such as search engines, student software, etc.) reliant on an internet-
connected device, the lack of such devices puts families at a disadvantage [5]. Computer
ownership by teens of low-income families is significantly lower compared to other users, which
oftentimes leads to poor computer literacy. This has serious complications, with 92% of jobs
labeled as “likely require” or “definitely require” digital skills according to the National Skills
Coalition. At the same time, many organizations (including schools and businesses) tend to
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replace their electronic devices with frequency, but they usually do not have convenient methods
to give away these devices and would usually resort to electronic waste recycling, a energy-
consuming process that would prematurely end the service life of devices that are otherwise
working but do not meet the requirement or speed of the organization. In addition, Recycling
should be the last resort for electronic devices due to their inefficiency of recovering resources
from a device [6].

All three related works present mobile applications designed to increase donations and improve
convenience and accessibility for donors. They all report positive results in terms of increased
donations and engagement. Limitations include potential biases in the sample, the need for
further testing with larger and more diverse populations, and the potential for self-selection bias
in the sample. Our project differs in that it specifically focuses on device donations within a
community and aims to measure user satisfaction with the donation process using a survey.

The solution will involve a smartphone application that allows users to submit a post briefly
detailing a computing device that they wish to give away, with contact information that another
user can reach out with to discuss with the current owner in order to arrange a pickup of the
device. This solution would introduce a more convenient method for users to offer devices for
other users, and also allow users to gain access to these devices with significantly less difficulty.
The platform would serve as a uncluttered area where users and organizations are able to offer
their devices with their contact information, with other users being able to contact those offering.
With an application that encourages and help facilitate the donation of used devices.

From a social perspective, the mobile application could help bridge the digital divide within
communities by providing those who may not have access to devices with an opportunity to
obtain them at little to no cost. This could be particularly impactful for low-income families,
students, and individuals who cannot afford to purchase new devices.

Moreover, the application could help promote social cohesion within communities by fostering a
culture of sharing and giving. It could encourage users to come together to support each other in a
collaborative and sustainable way, which could help build stronger relationships and foster a
sense of community.

From an environmental perspective, the mobile application could have a significant impact by
reducing e-waste [7]. By encouraging users to donate their devices instead of disposing of them,
the application could help extend the lifespan of these devices, reduce the amount of electronic
waste produced, and conserve resources used to manufacture new devices.

Overall, the mobile application has the potential to make a positive impact on both social and
environmental issues by promoting the donation and reuse of devices within a community.

The experiment B aimed to determine the effectiveness of a mobile application in increasing the
donation of computing devices within a community. Participants were randomly assigned to
either an experimental group, which had access to the mobile application, or a control group,
which did not have access to the mobile application. Participants were asked to donate any
unused computing devices that they had in their possession, and the number of devices donated
by each participant was recorded.
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The results of the experiment showed that the mobile application was effective in increasing the
number of devices donated within the community. Out of the 5 participants in the experimental
group, 4 donated devices, with the number of devices ranging from 1 to 3. In contrast, none of the
participants in the control group donated any devices. While the small sample size limits the
generalizability of the findings, the results suggest that the mobile application can be a promising
solution to encourage people to donate their unused devices and reduce electronic waste in the
community.

2. CHALLENGES
In order to build the project, a few challenges have been identified as follows.
2.1. Giving different devices

One major aspect of the software would be the act of giving different devices to another person.
There are multiple methods in which a person could give an electronic device to another person,
with delivery being the most common for sales of used devices. In this instance, delivery would
not be a preferred method of delivery, as shipping devices tend to be expensive and complicated.
The problem could be solved with the encouragement of picking up devices from nearby donors
with changes to the algorithm that would rely on approximate location.

2.2. Ensuring the sustainability of the program

Another key challenge related to device donations is ensuring the sustainability of the program
over time. This includes managing the supply and demand of devices, ensuring that there are
enough donors and recipients to keep the program running, and addressing any issues related to
device maintenance or repair. Additionally, the program needs to be financially sustainable,
which may require securing funding or finding ways to generate revenue to cover operating costs.

2.3. Trust and Security

The issue of trust and security is a significant challenge in the context of device donation and
reuse. Donors may worry that their personal information could be accessed or misused if they
donate their devices, which can make them hesitant to participate in the donation process.
Additionally, organizations may have concerns around data privacy and security, especially if
they are donating devices that contain sensitive information. Establishing a robust and sustainable
system for device donation and reuse requires addressing these concerns and building trust
among potential donors. This could involve implementing secure data erasure processes,
providing clear guidelines and policies around data privacy and security, and ensuring
transparency around how donated devices are used and distributed.

3. SOLUTION

This application is separated into three major components: authentication, recommendation, and
post creation.

Authentication is the process by which the user is verified as a valid and authorized user of the
application [8]. This is achieved through the form of login and registration modules, which
requires the user to provide an email and password as a form of credentials, using firebase as the
third-party authentication service.
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Once the user has been authenticated, they can then access the see posts and our recommendation.
This module is responsible for providing personalized recommendations to the user, based on
their interests and previous interactions with the application [9]. For example, if the user has
previously interacted with posts about laptops, the recommendation component may suggest new
laptop content for the user to explore.

Finally, the post creation component of the application allows users to create their own posts
within the application. This takes the form of text-based posts, along with images. Users may also
be able to interact with the post's author by communicating with them via their provided contact
info.

Figure 1. Overview of the solution
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Figure 2. Screenshot of the log in page

import 'package:flutter/material
class DonationApp extends StatefulWidget {

_DonationAppState cresteState() => _Don
b

class _DonationAppState extends State<DonationApp> {
List<String> _donationTypes =
String _selectedDonationType;

bool _agreedToTerms = false;

TextEditingController _nameController = TextEditingController();

TextEditingController _emailController = TextEditingControllex();

@override

void dispose() {
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-emailController
super O3

}
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Figure 3. Screenshot of code 1

This Flutter code creates a simple computer donation app that allows users to donate their old
computers to a charitable organization [10]. The app presents a form that the user needs to fill out
with their name, email, and the type of computer they want to donate (Desktop, Laptop, or
Tablet). Additionally, there is a checkbox for the user to agree to the terms and conditions of the
donation.

If the user fills out all required fields and agrees to the terms and conditions, they can submit the
form by tapping on the "Donate Now" button. If there are any missing or incomplete fields, an
error message is displayed to the user. If the user submits a valid form, a success message is
shown, thanking the user for their donation and confirming that the donation has been received.

The code uses a StatefulWidget to manage the state of the form, and includes controllers for the
name and email text fields, a dropdown button for the donation type, and a checkbox for the
terms and conditions. The _submitForm() function is called when the user taps on the "Donate
Now" button, and it checks if all required fields have been filled out before displaying an error or
success message to the user. Overall, this code provides a basic framework for a computer
donation app that can be customized and expanded upon as needed.
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pty || value.length < ©) {

void _submitForm() {

if (_formKey.currentState.validate()) {

String email = _emailController
String password = _passwordController
debugPrint( );
debugPrint( )5

Navigator (context,

Figure 4. Screenshot of code 2

This code creates a simple login page for the computer donation app. The page includes two text
fields for the user to enter their email address and password, and a button to submit the login
form. The TextFormField widgets include input validation to ensure that the email address and
password meet certain criteria.

When the user submits the form by tapping on the "Login" button, the _submitForm() function is
called. This function checks if the email address and password are valid, and if they are, it
performs login authentication (which is currently set as a TODO in the code). If the
authentication is successful, the function navigates the user to the main app screen.
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4. EXPERIMENT

4.1. Experiment 1

The experiment A aims to determine the level of satisfaction among users of a mobile application
for enabling device donation within a community. The hypothesis is that users of the mobile
application will have a higher level of satisfaction with the donation process compared to those
who use traditional methods of donation.

We used a method to set up experiment A. The method involves recruiting 10 participants to use
the mobile application for device donation and complete a survey after the donation process to
measure their satisfaction level. The survey will consist of questions related to the ease of use,
convenience, and effectiveness of the application. The satisfaction level of participants who use
the mobile application will be compared with those who use traditional methods of donation. This
experiment will provide valuable insights into the effectiveness of the mobile application in
increasing user satisfaction with the device donation process.

Participant Satisfaction Score
1 9
2 8
3 6
4 7
5 9
6 8
7 8
8 7
9 8
10 7

Figure 8. Figure of experiment 1

In this experiment A, ten participants were asked to rate their satisfaction level on a scale of 1-10
after using the mobile application for device donation within a community. The data table shows
the satisfaction score of 10 participants. The scores range from 6 to 9, with an average score of
7.9. Participants 1, 5, and 10 reported the highest satisfaction score of 9, while participant 3
reported the lowest score of 6. Overall, the majority of participants reported a relatively high
level of satisfaction with the mobile application for enabling device donation within a community.
However, the variation in scores suggests that some participants may have encountered issues or
challenges with the application. Further investigation may be needed to identify areas of
improvement and address any concerns raised by participants.

4.2. Experiment 2

The research question for this experiment B is how effective the mobile application is in
increasing the donation of devices within a community. The hypothesis is that the mobile
application will increase the donation of devices within a community by making it more
convenient for users to donate and by increasing awareness of the need for device donation.

To test this hypothesis, we used a method to build the experiment B. 10 participants will be
randomly assigned to either a control group (without access to the mobile application) or an
experimental group (with access to the mobile application). Participants will be asked to donate
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any unused computing devices that they have in their possession. The number of devices donated
by each participant will be recorded.

Without the mobile application, the control group represents the level of device donation that
would be expected without any intervention. By comparing the number of devices donated by the
experimental group (with access to the mobile application) to the control group, we can
determine the impact of the mobile application on device donation.

Participant Group Number of Devices Donated
1 Control 0

Experimental

Experimental
Control

Experimental
Control

Experimental
Control
Control
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Figure 9. Figure of experiment 2

The data table from Experiment B provided indicates that the mobile application was effective in
increasing the number of devices donated within the community. Out of the 5 participants in the
experimental group who had access to the mobile application, 4 donated devices, with the
number of devices ranging from 1 to 3. In contrast, none of the participants in the control group
donated any devices. However, due to the small sample size, it is important to conduct further
research with a larger sample size to confirm the effectiveness of the mobile application in
increasing device donations. Nevertheless, the results suggest that the mobile application can be a
promising solution to encourage people to donate their unused devices and reduce electronic
waste in the community.

5. RELATED WORK

"Donation Connect: Mobile Application for Connecting Donors and Recipients” by D. D. Dang,
T. C. Nguyen, and T. H. Nguyen [11]. This paper describes a mobile application that connects
donors and recipients for various types of donations, including devices. The application provides
a user-friendly interface for donors to find nearby recipients in need and for recipients to request
donations. The authors conducted a survey of users and found that the application was effective
in increasing donations and improving convenience for donors and recipients. Limitations include
potential biases in the sample and the need for further testing with a larger and more diverse
population.

"Improving Charitable Donations with a Mobile Application” by A. C. Johnson, S. A. Smith, and
L. M. Brown [12]. This paper presents a mobile application designed to improve charitable
donations by increasing convenience and accessibility for donors. The application provides a
platform for users to donate to various charities, track their donations, and receive updates on the
impact of their donations. The authors conducted a user study and found that the application was
effective in increasing donations and improving donor engagement. Limitations include the need
for further testing with a larger sample and the potential for self-selection bias in the sample.
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"A Social Media-Based Mobile Application for Donations" by T. R. Gjoka, B. Shala, and E.
Pllana [13]. This paper describes a social media-based mobile application for donations that
utilizes a crowdfunding model to encourage donations. The application provides a platform for
users to create campaigns for various causes, share them on social media, and receive donations
from their network. The authors conducted a user study and found that the application was
effective in increasing donations and engagement. Limitations include the need for further testing
with a larger sample and the potential for biases in the sample related to social media usage.

6. CONCLUSIONS

There are several limitations to the project. One is the potential for self-selection bias in the
sample, as participants may be more likely to use the mobile application if they are already
inclined to donate devices [14]. Another limitation is the limited generalizability of the findings,
as the study is only conducted within a specific community and may not be applicable to other
communities. There is also the possibility of participants providing socially desirable responses,
particularly when completing the satisfaction survey, which could affect the accuracy of the
results. To address these limitations, a more diverse and representative sample could be used,
including participants with varying levels of technology use and donation behavior. Additionally,
conducting follow-up surveys could provide more insight into the long-term impact of the mobile
application on device donation [15]. Finally, using a more rigorous study design, such as a
randomized controlled trial, could help to increase the validity and reliability of the findings.

The limitations of the study include the potential for self-selection bias in the sample, limited
generalizability, and socially desirable responses. To address these limitations, a more diverse
and representative sample can be used, follow-up surveys conducted, and a more rigorous study
design implemented. The findings of this study can contribute to improving the effectiveness of
device donation campaigns and increasing the adoption of mobile applications for donation
purposes.
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