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Abstract — This work presents a study for assessing the
technology acceptance of a contact tracing app, also proposed
by us, which is a hybrid crowdsensing application (opportunistic
and participatory). The goal of the app is that users are notified
if they were in contact with others infected. It also allows
creating a heat map identifying streets, squares, and commercial
locations to which contaminated users were, allowing more
assertive hygiene actions and eliminating infectious disease
outbreaks. Our methodology aimed on finding whether people
would be willing to share their location, as well as their health
issues related to COVID-19. It is composed by a survey for
verifying the interest of the proposed application; the prototype
of the application; and the use of Technology Acceptance Model
(TAM). We can see that the vast majority of respondents to the
first survey were interested in using a contact tracking
application, even though they need to share their location and
report when they become infected. In addition, the proposed
RISCOVID application proved to be accepted for use by
participants in the second survey.

Keywords — crowdsensing, contact tracing app, COVID-19
tracking, local government, TAM

I. INTRODUCTION

Due to the novel coronavirus, many cities around the
world had to implement lockdown policies and borders were
closed in many countries so they could prevent the spread of
the virus. The lockdown and social distancing policies
affected negatively the economy causing many businesses to
close their doors and resulting in high levels of job losses. On
the other hand, there was no other way to avoid the
implementation of those types of policies because most
governments were not prepared for such a pandemic since
they had never experienced such a health crisis.

Contact tracing is an important ally to help reduce the
incidence of new cases of contagion [25]. Adopted for decades
by healthcare organizations around the world to control the
spread of infectious diseases, contact tracing allows people to
be identified who were infected with the virus, isolating them
early [25]. Based on this information, it is possible to stop the
virus from spreading. In addition, it allows the infected people
to isolate themselves and their contacts to become aware of
the need to quarantine. Contact tracing is mainly used after the
lockdown, that is, after the most critical phase of the contagion
wave, in which countries seek to make trade more flexible and
return to normality. In this phase, it is necessary to identify
foci for the spread of the virus in order to avoid a second wave
of contagion [26].
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Contact tracing applications are being developed to
assist combating COVID-19 in national and international
scope. Like StopCovid in France [28], TraceTogether in
Singapore [29], CovidSafe in Australia [30] and the API
(Application Programming Interface) provided by Apple and
Google [31]. RiSCOVID’s proposal is more focused on cities,
to help the local population to track and combat the spread of
the virus. In all the applications mentioned above, whoever
classifies the user as infected is the government health
authority and the application and the data are under the
management and control of federal governments. Our
proposal (RISCOVID) is that the application is not under the
control of the Government, but of society. A Hybrid
Crowdsensing application, where in addition to automatically
collecting proximity data between users (Crowdsensing
Opportunistic), it also works collaboratively, where citizens
themselves must inform whether they have been contaminated
or not (Participative Crowdsensing). In Brazil, in the specific
case of COVID-19, applications to combat the pandemic must
not be under the control of government authorities. Because it
is common for the government to omit or lack of transparency
concerning the number of infected and deaths confirmed by
COVIDI19 [11], [12]. However, before launching an
application like RISCOVID, it is essential to evaluate the
characteristics and customs of the local communities that
intend to use it. It only makes sense to make a crowdsourcing
application available for tracing contacts if we have the
engagement of local users.

For conducting our study, we developed a
methodology composed by (i) a survey for verifying the
interest of our proposed application; (ii) development of the
prototype of the application RISCOVID; and (iii) the use of
Technology Acceptance Model (TAM), instantiated through
another survey, composed by a video, a link to the prototype
and some questions to assess users engagement and
acceptance of the local community in using RISCOVID, a
crowdsourcing application for contact tracing. We analyze
potential scenarios that the application could meet to be
successful in that location and we believe that the engagement
and the acceptance of the technology is important to predict
how this kind app would be adopted by local community. For
this reason, the research investigated how many adults would
be willing to share their location at different levels: without
any incentives beyond those already offered by the app, which
encourages only love according to the collective intelligence
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genome [1], with financial reward through discounts at
pharmacies and at a mandatory level (where it is mandatory to
have downloaded the app to receive medical care in public
hospitals).

The remainder of this paper is organized as follows:
Section 2 presents the theoretical framework. Section 3
describes the methodology adopted in this research. Then,
Section 4 presents and discusses the results obtained. Finally,
Section 5 concludes and describes guidelines for future work.

II. THEORETICAL REFERENCE

The theoretical basis of our work involves the concepts of
(A) Crowdsensing, (B) Contact tracing and (C) Technology
Acceptance Model (TAM), which will be presented below.

A. Crowdsensing

Crowdsensing is a technique in which a large group of
individuals with mobile devices capable of detecting and
computing (such as smartphones, tablets, and wearables)
collectively share data and extract information to measure,
map, analyze, estimate or infer (predict) any process of
common interest.

Devices equipped with multiple sensors have become
ubiquitous. Most smartphones can detect ambient light (via
cameras), noise (via the microphone), location (via GPS),
movement (via the accelerometer), and distance between
devices (via Bluetooth). These sensors can collect large
amounts of data that are useful in several ways. For example,
Bluetooth data to calculate the distance between devices,
GPS and the accelerometer can be used to locate holes in
cities, and microphones can be used with GPS to map noise
pollution.

Based on the type of user involvement, mobile
crowdsensing can be classified into two types: (1)
Participatory crowdsensing, in which users participate
voluntarily in contributing information. (2) Opportunistic
crowdsensing, in which data are automatically detected,
collected, and shared without the user's intervention and, in
some cases, even without the user's explicit knowledge [3],

[4].

Taking advantage of the ubiquitous presence of powerful
mobile computing devices (especially smartphones)
crowdsensing has become an attractive method for
companies that want to collect data without making large-
scale investments. As in the specific case of “contact tracing”
applications developed to combat COVID-19.

B. Contact tracing

A download and authorization. With two actions, the
smartphone can send you a notification to say that you were
close to someone who is infected with the new coronavirus.
This is a summary of the contact tracing system, which
national health authorities can use to carry out this type of
monitoring.

Recently, Google and Apple announced an unprecedented
partnership to develop contact tracing application, which will
be adopted by some countries. The expectation is that the

application developed jointly by Apple and Google, which
allows data exchanges between cell phones on iOS and
Android systems, has great popular support and helps in the
anonymous identification of those infected with COVID-19.

Once installed and with the user's consent, the application
will only use the Bluetooth feature on the mobile phone -
which exchanges wireless data - to register contact with other
mobile phones that have installed and consented to the use of
the app. Through Bluetooth, phones will exchange an
anonymous identification key, which does not contain
information about people or their smartphones. This code will
be stored in the device's memory. If the owner of any of these
cell phones tests positive for the disease, the national health
authorities must insert the information into the application,
which will analyze the keys stored in the memory and notify
the cell phones corresponding with this data: the day the
contact occurred, how was the contact and how strong was the
Bluetooth signal of the contact as shown in Fig. 1.

However, questions and challenges arise regarding trust
in the institutions, public or private, responsible for processing
data that contains personal information of citizens. These
suspicions and inquiries are not intended to prevent the use of
data to combat the pandemic, but to assist in establishing
safeguards so that there is a balance between individual and
collective interests, in addition to increasing the confidence of
society and institutions in processing data for purposes
sanitary facilities, facilitating this activity to be carried out in
the most effective way possible [9], [10].

Alice and Bob meet each other for the
first time and have a 10-minute
conversation.

Bob is positively diagnosed for COVID-19
and enters the test result in an app from
a public health authority.

With Bob's consent, his phone uploads:
the last 14 days of keys for his broadcast
beacons to the cloud.

()
=/ Apps can only get
? more information —
via user consent
fd ~14 day temporary store

& Google

Their phones exchange anonymous
@ identifier beacons (which change
frequently).

Afew days later...

Alice continues her day unaware she had

@ Alice sees a notification on her phone.
been near a potentially contagious person.

Alice’s phone periodically downloads the

broadcast beacon keys of everyone who Sometime later...
has tested positive for COVID-19 in her
region. A match is found with the Bob's

anonymous identifier beacons.
Additional information is provided by
* A match the health authority app or website
is found
Anonymous identifier keys
are downloaded periodically = @ Google

Alice's phone receives a notification wih
infarmation about what to do next.

Fig. 1. Use case of the app “Contact tracing”
Source: Apple | Google

C. Technology Acceptance Model (TAM)

Davis [13] introduced the technology acceptance model
(TAM). This model aims to assist those responsible for
implementing information systems to assess their current and
future acceptance. There are studies that use TAM, for



example, to evaluate the use and acceptance of word processor
[22], to verify perceptions of compatibility between systems
[35], to evaluate emotional reactions to the use of computers
[19], to evaluate the use of productivity packages [16] and to
support software producers who want to check the demand for
new ideas and products [15].

TAM is an adaptation of the Theory of Rational Action
(TRA), coming from psychology, and modified specifically to
create models of acceptance of information technology [36].
According to Davis [37], the objective of TAM is to enable an
explanation of the determinants of the use of computers,
capable of contemplating user behaviors through a wide range
of technologies and populations. The model takes into account
that external stimuli influence personal attitudes, indirectly
influencing their beliefs about the consequences of having that
behavior.

People tend to use technology to improve their
performance at work - perceived usefulness[13]. However,
even if that person understands that certain technology is
useful, its use may be impaired if is too complicated, so that
the effort does not compensate for the use - perceived ease
[13]. Therefore, TAM is based on three constructs: perceived
utility, perceived ease of use, and Behavioral Intention to use,
as shown in Fig. 2 [13].

Individuals will use a certain technology if they believe
that this use will provide positive results, focusing on
perceived ease of use (Perceived Ease of Use), perceived
utility (Perceived Usefulness), and Intention to Use
(Behavioral Intention to Use).

Behavioral
Intention to Use

Fig. 2. Technology Acceptance Model Diagram
Source: Davis [13] and Venkatesh [17]

Perceived
Usefulness

A

Actual System
Use

Perceived Ease
of Use

As the model is behavioral, it can only refer to issues
directly related to the user and their perceptions about the use
of the system. Therefore, constructs must be developed to
capture personal opinions [14]. This model is useful to
identify why users do not accept a particular system or
technology and, consequently, implement the appropriate
corrective steps [13], [15].

In each constructor, items (or questions) are defined in
order to measure them. The items were initially defined by
Davis[13], [15], [37] but were later adapted by several authors
according to the type of technology to be evaluated, as
presented in the previous research [16]-[22], [24], [35], [36].

III. METHODOLOGY

In order to investigate the existing technological tools to
combat COVID-19, it was decided to carry out a brief
literature review on the topic. The literature review consisted

I MIT Technology Review's Covid Tracing Tracker DB

of a survey carried out in the Scopus and IEEE Digital Library
databases on the subject. From the databases, it was possible
to identify the applications already developed and their main
weaknesses and points for improvement, as presented below
in Related Works.

After this step, we developed a methodology composed
by three stages: (i) a survey for verifying the interest of our
proposed application; (ii) development of the prototype of the
application RISCOVID; and (iii) the use of Technology
Acceptance Model (TAM), instantiated through another
survey, composed by a video, a link to the prototype and some
questions to assess users engagement and acceptance of the
local community in using RISCOVID, a crowdsourcing
application for contact tracing. We conducted Stage A sending
our survey for different Brazilian cities. The objective of the
survey was to verify the users' interest in using the proposed
application, their agreement to share their location, and
declare themselves contaminated if they were infected. The
result of the survey showed the interest and agreement of the
participants, which leaded us to conducting Stage B, aimed to
developing the app RISCOVID prototype. We conducted Stage
C for assessing acceptance of the use of the prototype
following the technology acceptance model (TAM) already
established, which consists of the application of a quantitative
method, from a data collection through a survey.

A. Related Works

There are currently at least 47 contact tracing
applications available around the world [32]. China [5],
Australia, South Korea, and Singapore are examples of
countries that have adopted this type of technology[6]. In
Canada, the COVI application was developed, which uses
machine learning to carry out analyzes that intend to assist the
management of public health policies [7]. And France
continued with research to develop its application, called
StopCovid.

Besides, Apple and Google occupy a prominent place in
the current scenario, as they control two major operating
systems (OS) for smartphones (iIOS and Android,
respectively) [34]. It would be impossible for phones using
these two OS to communicate without the agreement of these
companies [33]. Therefore, the union of this two big American
technology companies has allowed many governments to
make contact tracing applications available. The spreadsheet?
provided by MIT Technology Review presents in detail each
of the existing contact tracing applications.

B. Verification of Interest in the Proposed Application

At this stage, a survey of interest was carried out with
the Brazilian local population to verify the interest in using
the proposed application. Standard questions were asked, for
example, the participant's gender, age, education, income and
place of residence. This way, the applied questionnaire ?
allowed to categorize the types of participants according to
demographic data. We used the Likert scale in the
questionnaire, which is a commonly used type of
psychometric response scale.

2 First Survey link: https://bityli.com/kp9Dj




The main objective of the questionnaire was to assess
whether the participants were willing to share their location
and declare themselves contaminated when they are, to
cooperate with a greater purpose, which is to combat the
spread of COVID-19. For this, questions were asked, for
example, it would be important for you: a) know how many
infected people you crossed; b) know how many infected
people have passed through a given location. It was also
asked, what is the probability that: a) you share your location;
b) inform if you were infected; c) share your location if the
app gives you a pharmacy discount. The results and
discussions obtained from the questionnaire are expressed in
Section IV.

C. Development of the Prototype

This research step consisted of developing a front-end
so that users could see what the application will look like.
Uizard® was used, a graphical interface tool for designing the
front-end. Fig. 3 shows the login and location sharing
interfaces for the developed prototype.

Fig. 3. Login and Sharing Location.

The prototype also allows the user to carry out the
procedure of declaring himself contaminated according to
Fig. 4.

Fig. 4. Contamination Self-Declaration Interface.

A link to access the RISCOVID prototype was made
available to the participants of the second survey for
evaluation and assistance in answering the questionnaire. In
addition, a video demonstrating the application's
functionalities was also made available in the survey. The
prototype, the video (available in Portuguese only) and other
artifacts generated in the research are available on GitHub?.

3 https://uizard.io/
3 GitHub link: https:/bityli.com/e5QsV
4 Second Survey link: https:/bityli.com/7A7zD

D. Application of the Technology Acceptance Model (TAM)

In this last step of the developed methodology we
applied the TAM method to assess the acceptance of the
proposed RISCOVID application.

We prepared the second survey* for data collection
seeking to trace the participant’s perceptions of RISCOVID.
Convenience sampling [38] was used. A specific group of
participants who reported an interest in participating in the
second stage of the research was selected. In the first survey,
participants were asked if they were interested in continuing
to participate in the survey. Therefore, we focused the second
survey on these participants. E-mails with the survey link were
sent to those participants. The clear advantage of this strategy
is that, of all sampling strategies, convenience sampling is the
easiest, least time-consuming and least expensive to
implement, perhaps explaining its popularity in development
research [38]. Regarding its disadvantages, results that derive
from convenience sampling have known generalizability only
to the sample studied. Thus, any research question addressed
by this strategy is limited to the sample itself. Even aware of
this limitation, due to the time available, we opted for
Convenience Sampling. In addition, according to Van der
Bijl-Brouwer [39] when proposing a method for designing
solutions to the Public Sector, she says that the scenarios
describe how people want to interact with a solution in a
specific use context. And when proposing a solution, consider
as many scenarios as possible. For each identified scenario,
successive interactions are carried out in the solution to be
proposed. Considering this model, our research took into
account the scenarios and contexts described only by the
survey participants. New interactions, which expand and
identify other types of scenarios and contexts for the proposed
application are also limitations of our work.

Primary data were collected, composed mainly of closed
questions using a 5-point Likert scale. The survey contained a
brief introduction of the institution and the researchers who
carried out the study, the research objectives, a video?
demonstrating the prototype developed explaining and
showing its functionalities, a link to access the prototype®, and
instructions for filling it out. It is important to note that before
answering the second survey, participants should watch the
demonstration video® and browse the RISCOVID prototype®.

To measuring each of the constructs (perceived utility,
perceived ease of use and intention of use), 6 items were
defined. The items came from previous research on the TAM
model, especially from Davis [15] and Venkatesh [17], and
modified to represent the context of a contact tracing
application.

To measure the “perceived utility” by users for the
application, the following items were adopted (considering
that sharing location and report when they become infected
are premises of the application) :

1. RiscoviD would let me know if I had contact with

infected people;
2. RiscoviD would allow me to identify how many
infected people entered a given location;

¢ Demonstrating Video of RISCOVID: https://youtu.be/AU-f-k2PqqE
(Available in Portuguese only)
7 RISCOVID Prototype: https://app.uizard.io/p/vEzhQ8EG9




3. RiscoviD would allow me to identify how many
infected people would pass on a given street;

4. The use of RISCOVID would allow the Government
to be more assertive in the sanitization of public
areas;

5. Using RiscoviD would help the population to
monitor the spread of the virus in a transparent way;

6. RisCcovID could be adopted as a tool to combat
COVID-19 by Municipalities;

To measure the “perceived ease of use” by users for the
application, the following items were adopted (considering
that sharing location and report when they become infected
are premises of the application) :

7. Learning to use RISCOVID would be easy for me;

8. I would find it easy to use RISCOVID’S features;

9. My interaction with RISCOVID would be clear and
understandable;

10. I would consider RiscoVvID flexible to interact;

11. It would be easy for me to become skilled in using
RiscoviD;

12. T would consider RISCOVID easy to use;

To measure the “intention of use” by users for the
application, the following items were (considering that
sharing location and report when they become infected are
premises of the application):

13. I see myself using RISCOVID;

14. T intend to share my location;

15. Tintend to report, anonymously, if I am infected;

16. I would use RISCOVID more if it were easier to use;

17. 1 would use RiscoviD more if I didn't need to share
my location;

18. I would use RiscOVID more if I didn't need to inform
that I am infected;

IV. RESULTS AND DISCUSSION

A. First Survey Data Analysis

Participants (N=201) were recruited via social media
and received no compensation to answer the first survey. The
study was fully conducted online and the survey was made
using Google Forms. Participants were asked a set of
quantitative questions (a) to give an understanding of their
demographic characteristics, such as, age range, location
(city), education degree, and income range; (b) to understand
what features they think would be important on an app that
monitors COVID-19 cases and contact between people; and
(c) to understand how likely people would be to share their
personal information such as location and health status. The
last set of qualitative questions were made (d) to understand
if there were any compensation not mention before that
would make them share their data and if they had any
questions or concerns within the topic approached on the
survey.

a) Demographic characteristics: The survey received
answers from participants located in different cities
distributed throughout 6 states in Brazil. The age range of the
participants are distributed as follows: 63% (N=127) of the
participants reported to be between 18 and 40 years old, 27%
(N=55) of the participants reported to be between 40 and 60
years old, 8,5% (N=17) of the participants reported to be

above 60 years old and 1% (N=2) of the participants did not
want to report their age range. The results on Education
Degree of the participants are as follows: 1% (N=2) of the
participants reported to be on the Elementary School, 14%
(N=28) of the participants reported to be on the High School,
84% (N=169) of the participants reported to hold a Degree on
the Higher Education Level and 1% (N=2) of the participants
did not want to report their level of education. The results on
Income Range of the participants are as follows: 11% (N=22)
of the participants reported to earn less than a minimum wage
(U$180 / month), 32% (N=65) of the participants reported to
earn between U$180 and U$540 per month, 21% (N=42) of
the participants reported to earn between U$540 and U$900
per month, 25% (N=51) of the participants reported to earn
above U$900 per month and 10% (N=21) of the participants
did not want to report their monthly income. Considering that
RS 1 was worth U$ 0.18 in July 2020 when the research was
taken.

b) App features questions (Fig. 5): More than 50% of
the participants said they think it is important or very
important knowing how many infected people they met,
knowing how many infected people have passed through a
given location and knowing a commercial spot that had a
great flow of contaminated people.

If there was an app for monitoring COVID-19, how much do you think it would be
important for the app to allow:

201 answers

B Very unimportant WM Unimportant
100

Important WM Very important

50

Knowing how many infected
people you met

Knowing how many infected Knowing a commercial spot that
people have passed through a had great flow of contaminated
given location people

Fig. 5. App features questions

¢) Data sharing question (Fig. 6): More than 65%
(N=132) of the participants said they are likely (N=49) or
very likely (N=83) to share their location even without any
reward. When we offer a reward, this percentage increases
even more. If we offer discounts at pharmacies more than
71% (N=144) of the participants said they are likely (N=74)
or very likely (N=70). When we asked if it was mandatory to
share the location to enter commercial establishments more
than 73% (N = 148) of the participants said they are likely
(N=79) or very likely (N=69).

Assume that you have this COVID-19 monitoring app. Knowing that this app only works if
everyone share your location, how likely are you:
201 answers

B Very uniikely W uniikely W Likely W Very likely

100

Sharing your location

Sharing your location if the app Sharing your location if the app Sharing your location if the app
gives you a pharmacy discount  was mandatory so you could  was mandatory so you could
visit businesses be seen in public hospitals

Fig. 6. Data sharing question



And finally when we asked if it was mandatory to share
the location to have access to the single health system, more
than 76% (N=154) of the participants said they are likely
(N=72) or very likely (N=82).

We can observe in Fig. 7 that of the 69 participants who
answered that it was unlikely or very unlikely to share their
location, many of them changed their opinion when we
offered some type of incentives. For example, if we offered
discounts at pharmacies, 33,33% (N=23) of participants said
it would be likely or very likely to share their location. If
location sharing was mandatory so that they could enter
commercial establishments or be served by the unified health
system, 46,38% (N=32) of participants changed their
responses to likely or very likely.

Incentives for Location Sharing

50,00% 46,38% 46,38%
40,00%
30,00%
20,00%

10,00%

0,00%

Changed their opinionto  They changed their opinion  They changed their opinion

"Likely" or "Very Likely" to "Likely" or "Very Likely" to "Likely" or "Very Probable”
sharing location if it was sharing location if it was

mandatory to visit mandatory to be attended by
commercial establishments  the Unified Health System

sharing location if they
received Pharmacy Discount

Fig. 7. Incentives for location sharing

d) Qualitative questions: 18% (N=37) of the
participants said they would not share their location and/or
their health condition even if the data is anonymized. 3%
(N=8) of the participants raised concerns about the data
privacy and 3% (N=8) of the participants criticized the
question that suggested mandatory use of the app so people
could be seen in public hospitals. One of the participants even
compared the mandatory use with a dictator government and
1% (N=3) of the participants raised concerns about social
issues such as the exclusion of people that do not own a
smartphone.

Location sharing is one of the most important information
RISCOVID needs from users. The non-parametric Fisher exact
test was applied to verify if any individual demographic
characteristic influences the likelihood of sharing the location
considering a significance level of 5%. The test works with a
2x2 contingency table, therefore income and likelihood of
location sharing was grouped into two categories each: (i)
Unlikely (“Unlikely” + “Very unlikely”) versus Likely
(“Likely” + “Very likely”); Low income (< U$540) versus
High income (> U$540). Table I shows the contingency table.

TABLE L INCOME RANGE OF PARTICIPANTS ON THE FIRST SURVEY

Fisher Exact Test
Income \ Likelihood | Unlikely| Likely
Low income 36 53
High income 24 69

The p-value for testing the independence of income and
likelihood to share location is 4.1% which suggests the two
variables are not independent. The hypothesis testing with
Age and Education against the likelihood of sharing the
location was not statistically significant.

B. Second Survey Data Analysis

Participants (N=30) were recruited via social media and
received no compensation to answer the second survey. The
study was fully conducted online and the survey was made
using Microsoft Forms. Participants were asked minimal
demographic questions. A set of 18 items was presented and
participants rated each item on a Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). The age range of the
participants are distributed as follows: 61% (N=19) of the
participants reported to be between 18 and 40 years old, 35%
(N=11) of the participants reported to be between 40 and 60
years old, 3% (N=1) of the participants reported to be above
60 years old.

The results on Education Degree of the participants are as
follows: 3% (N=1) of the participants reported to be on the
Elementary School, 10% (N=3) of the participants reported to
be on the High School, 87% (N=27) of the participants
reported to hold a Degree on the Higher Education Level. The
results on Income Range of the participants are as follows:
10% (N=3) of the participants reported to earn less than a
minimum wage (U$180 / month), 19% (N=6) of the
participants reported to earn between U$180 and U$540 per
month, 26% (N=8) of the participants reported to earn
between U$540 and U$900 per month, 35% (N=11) of the
participants reported to earn above U$900 per month and 10%
(N=3) of the participants did not want to report their monthly
income.

A reliability analysis was carried out on the second survey
with the 18 items. Cronbach’s o = 0.78 showed acceptable
reliability. Removing any of the items individually from the
survey would not affect o, as the new values ranged from 0.75
to 0.81. Table II shows the descriptive statistics of the second
survey. The mean, standard deviation, median, and modes for
each item is reported. Higher scores of the items indicate
greater acceptance of RISCOVID, the only exceptions are the
items 16, 17, and 18. The median and mode of items 4-5 are
5. This suggests that participants see RISCOVID as a tool that
can be useful to the Government and population. The reported
statistics of the items shows that there is a tendency towards
the acceptance of RISCOVID. The items 12-15 show that
majority of the participants would not only use RISCOVID but
also share information about geographic location and
infection. The item 17 presents the highest standard deviation
and a score close to 3. This item relates the use of RISCOVID
to geographic location sharing.

Fig. 8 shows the frequency distribution for the score means
of all 30 participants across all items. The mean score of all
participants is greater than 3 and in 23 cases its greater than 4.
Even though RISCOVID seems to be accepted for use by the
participants of the survey it’s not correct to extrapolate the
results to the general population of Brazil. The sample size is
too small. From the perspective of demographic
representation, only one participant has more than 60 years.
The survey was applied completely online which means there
is also a bias in the sample towards people with the internet.

In the work of Nees [27], participants reading an idealized
(instead of realistic) vignette showed higher acceptance of
self-driving cars. Participants of second survey had a link to
access the prototype of RISCOVID before answering the items.
This type of application only works if enough citizens use it
and depends on the engagement of the users. Location sharing
is a controversial topic and involves sensitive privacy issues.
For this reason, it’s important to study the acceptance of



technology of the local community to predict if this type of

app will be adopted by community.

TABLE II.

ITEMS AND DESCRIPTIVE STATISTICS FOR THE SECOND SURVEY

Item

Mean S.D. Median Mode

Perceived utility

1. RISCOVID would let me know if | had contact with infected people

2. RISCOVID would allow me to identify how many infected people entered a given location 4.43 0.68 5.00 5.00
3. RISCOVID would allow me to identify how many infected people would pass on a given street 4.40 0.72 450 5.00
4. The use of RISCOVID would allow the Government to be more assertive in the sanitization of public areas 4.70 0.53 5.00 5.00
5. Using RISCOVID would help the population to monitor the spread of the virus in a transparent way 4.47 0.68 5.00 5.00
6. RISCOVID could be adopted as a tool to combat COVID-19 by Municipalities 4.67 0.48 5.00 5.00

4.43 0.57 4.00 4.00

Perceived easy of use
7. Learning how to use RISCOVID would be easy for me
8. | would find it easy to use the features of RISCOVID

10. | would consider RISCOVID flexible to interact
11. It would be easy for me to become skilled at using RISCOVID
12. 1 would consider RISCOVID easy to use

9. My interaction with RISCOVID would be clear and understandable

4.63 0.61 5.00 5.00
4.70 0.60 5.00 5.00
4.60 0.62 5.00 5.00
4.37 0.72 4.00 4.50
4.57 0.73 5.00 5.00
4.63 0.72 5.00 5.00

Intent of use

13. | see myself using RISCOVID

14. | intend to share my location

15. lintend to report, anonymously, if | am infected

16. | would use RISCOVID more if it were easier to use

17. 1 would use RISCOVID more if | didn't need to share my location
18. | would use RISCOVID more if | didn't need to inform that | am infected

410 1.03 4.00 4.00
4.17 1.12 450 5.00
4.20 1.30 5.00 5.00
297 1.22 3.00 3.00
2.47 1.50 250 1.00
1.57 0.94 1.00 1.00

Note: Second suney (N=30) items rated on a Likert scale with end anchors 1 = “strongly disagree” and 5 = “strongly agree”

Although important, the guarantees of safety,
confidentiality and privacy of user data was not the focus of
our research. At this stage of the study, we limited ourselves
to informing users that their data would be preserved and
their personal identification not exposed, but for the time
being we have not proposed a solution on how to implement
this.

Fig. 8 shows the boxplot of scores for all 18 items. Items
16, 17, and 18 were reverse-scored. The participants appear
to accept the use of RISCOVID with scores of 4 or 5 with the
exception of items 16 and 17. Item 14 have four participants
with outlier score lower than 3, showing the aversion of
some participants to the idea of sharing location. And, as
shown in Fig. 7, this aversion may be overcome in some
cases by providing incentives for users to share their
location.

Score Distribution by Item
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Fig. 8. The boxplot of scores by item

V. CONCLUSION

This work proposed an approach to investigate the
interest, engagement and acceptance of the local
community in the use of a crowdsourcing application for
tracking contacts. Our methodology was composed by
three main activities: application of a survey for verifying
the interest of our proposed application; development of a
prototype of the application RISCOVID; and use of
Technology Acceptance Model (TAM), instantiated
through another survey, composed by a video, a link to the
prototype and some questions to assess users engagement
and acceptance of the local community in using RISCOVID,
a crowdsourcing application for contact tracing.

Our results showed that the TAM methodology
proved to be adequate and applicable for assessing the
engagement of a local community in the use of a
crowdsourcing application. However, further replication
studies can be done to verify that the results are the same.
We could also observe that the need to provide rewards to
users was important in encouraging them to share their
location, as there is a great concern when it comes to
privacy. We realize that users are more willing to share
their locations when a tangible reward is delivered to them.

For future work, it is important to find possible factors
that increase the acceptance of the application and what
kind of advantages can convince citizens to share their
location. In addition, mechanisms that guarantee security,
confidentiality, privacy to users' data should be studied,
discussed and proposed to RISCOVID. We also suggest
another data collection methodology, with a more
representative sampling.
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