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ABSTRACT
This paper presents CAMPUS, a crowdsourcing platform that en-
ables its users to report and view information about a university’s
facilities, real-time status, and problem areas via a mobile web app.
The results of our preliminary evaluation indicate that this platform
had the potential to inform them about its focal topics, and that
they would be motivated to use it if it were deployed on a larger
scale. However, the study also highlighted the challenge of dealing
with users’ mutually redundant reports. Nevertheless, CAMPUS
exhibits a strong potential for enabling individuals on a campus to
collaboratively inform each other about campus-related informa-
tion; and our future work will show how individuals on campus
leverage this system on a daily basis.

CCS CONCEPTS
• Information systems→ Crowdsourcing.
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1 INTRODUCTION
Crowdsourcing has become a popular method for collecting data,
and as smartphones have become more popular, people are increas-
ingly able to perform crowdsourcing tasks on the go: for example,
via Google’s Crowdsource1 mobile app [3]. Research has shown
that workers are willing to perform such tasks at breakpoints in
their normal routines [4]. Volunteered geographic information(VGI)
[7] has emerged as a mobile-crowdsourcing domain that is partic-
ularly appealing to mobile users and researchers alike, with ap-
plications including but not limited to tourism [2], public safety
[6, 15], disaster response [17], and dealing with the complexities
of built-up environments [1, 12, 16] including campuses [8]. Open-
StreetMap(OSM)2, for example, is an open-sourced map system that
allows users to add location-related elements to it, and has been
leveraged in commercial (e.g., MapBox3) and non-profit projects
[11, 13, 14, 17]. Among the diverse sites of these VGI projects, cam-
puses are among the most popular with researchers, who have as-
signed their participants tasks including seat-capacity/availability
checks [5, 8], queue-length estimation [8], environment and hy-
giene tracking [8], provision of lost-and-found information [9], and
security patrolling [15], among others. However, a key limitation
of these projects is that they have allowed their participants either
to report static information (e.g., about facilities [11, 13, 16]) or
to provide real-time status updates about specific locations (e.g.
[2, 5, 8, 15]), but not both. As such, the previously devised research
apps would not be able to fulfill the varied information needs of all
of its potential campus user/interest groups.
1https://crowdsource.google.com/.
2https://www.openstreetmap.org/.
3https://www.mapbox.com/.
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To redress that problem, we are developing the Crowd-Assisted
Map Pervasive University Service (CAMPUS), a platform that en-
ables reporting of both static facilities information and dynamic
status updates. In addition, it also enables reporting of problem
areas on campus. In building this platform, we have recruited two
waves of 10 student participants to use CAMPUS to, including
reporting about facilities [11, 13, 16], providing real-time status
updates [5, 8], and flagging problem areas [10, 12, 16]. In the event,
these participants shared a variety of static and dynamic informa-
tion on CAMPUS as well as problem areas that they hoped the
university service would address in the future. Qualitatively, they
anticipated the benefits they will obtain after CAMPUS has more
users on it and reported motivations and incentives for continuing
to use the system. Our results also identified challenges that the
system needs to address, the most common being reducing redun-
dant reports about the same location being created by different
individual users, which were burdensome to view and update. The
participants also had some suggestions for how the platform could
complement other systems in the future.

2 CAMPUS, CROWD-ASSISTED MAP
PERVASIVE UNIVERSITY SERVICE

The main page of the CAMPUS system (Fig. 1) shows a campus
map, on which each pin (Fig. 1a) represents a report created by
a contributor. A search bar (Fig. 1b) is provided to enable users
to find their target location, and a “My location” button (Fig. 1c)
allows them to focus in on where they currently are. A filter (Fig.
1d) enables them to view specific subsets of pins. Lastly, a “Report”
button (Fig. 1e) for initiating the reporting process.

The types of static and dynamic information users can report
on CAMPUS were determined based on the findings of previous
campus-related crowdsourcing projects [5, 8, 11] as well as discus-
sions within the research team. The three information categories
that users can report on CAMPUS are as follows.

• Facilities (Static) (Fig. 2(I)): Users report states of facilities
such as bus stops and accessibility of campus services. They
can set the states as “true” if the target facilities exist at the
specified location, or “false” if they do not.

• Status Update (Dynamic) (Fig. 2(II)): Users report time-sensitive
information at a specific location, such as how crowded a
restaurant is, or how itsWiFi signal strength is. When report-
ing or updating, users choose an option from a predefined
list of status that best describes the situation.

• Problem Area (Fig. 2(III)): Users report issues that need to be
addressed, such as standing water, blocked roads, etc, and
further update such statuses as being “Unresolved”, “Pend-
ing” or “Resolved.” To determine whether an issue has been
resolved, users are asked to vote for each report in the “Re-
solved” state, and once votes in favor of its correctness ex-
ceed a threshold (e.g., 50%), the report will be automatically
archived.

We built a responsive web design (RWD)4 web app based on the
React framework5 to enable our participants to explore and update
content on any device. Figure 3 depicts the overall architecture of
4https://web.dev/responsive-web-design-basics/.
5https://reactjs.org/.

CAMPUS. We used Google maps6 to display the campus facilities
with user-generated information superimposed, and Geocoding
API7 to extract locations’ names. The system was hosted on Fire-
base8. We used GraphQL to connect the front-end interface with the
back-end service, and the Apollo GraphQL9 server was deployed
on the GCP cloud run10 service.

3 PRELIMINARY STUDY
We have recruited two waves of student system-evaluation partici-
pants to use CAMPUS for one semester. The first was from October
2021 to January 2022 (10 undergraduate students), and the second
is ongoing, starting from April 2022 (10 undergraduate students).
Two interviews were conducted with each student participant. To
maximize their experience of using the platform and thus derive
richer insights from their feedback, we instructed them to perform
at least 50 activities on it, including adding, updating, and viewing
reports, and to ensure that the latter category amounted to less
than half of all their activities. Table 1 shows the reports created
by the first-wave students. They created a total of 177 reports, of
which 42.9% were facilities reports, 40.1% were status updates, and
17% were problem areas. The top focus of facilities reports was
accessible ramps, and of status updates, restaurants. Table 2 shows
the number of actions performed by these students during this
period. They mostly viewed the point (84.62%) compared to added
point (7.73%) and updated status in the point (7.65%). Since students
in the second-wave have not completed their participation, their
data is not included. However, Figure 4 shows various examples of
problem areas that these students reported on CAMPUS, including
access blocked by broken floors, water puddles, and repair work,
as well as hygiene problems.

Table 1: Points created, by type

Category Report, n %
Facilities 76 42.9
Dynamic 71 40.1
Problem Areas 30 17
Total 177 100

Table 2: Number of actions taken, by type

Actions Actions, n %
Add a Point 177 7.7
Update Status about an Existing Point 175 7.7
View a Point 1,937 84.6
Total 2,289 100

6https://www.google.com/maps.
7https://developers.google.com/maps/documentation/geocoding.
8https://firebase.google.com/.
9https://www.apollographql.com/.
10https://cloud.google.com/run.
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Figure 1: Mobile and PC versions of the CAMPUS home page.

Figure 2: I: Facility report. II: Dynamic report. III: Problem
report. IV, V: Report process.

Figure 3: Platform architecture of CAMPUS, designed using
Figma. Icons in the box at the far left appear courtesy of
Firebase.

Overall, the student users of CAMPUS appreciated being able to
share and explore information on the platform. As P7 commented,
“I may want to get some drinking water when I have a class in an
unfamiliar building, and could use this platform to find where the
closest water dispenser is.” Some students reported that when they
encountered problems including crowdedness on the campus, they
liked reporting them on CAMPUS, but sometimes forgot to do so.
As P5 explained: “One time when I encountered a broken floor, I
remembered that I could report the problem on CAMPUS. However,
sometimes I forgot to report the crowdedness status of the restaurant.
I think to help me develop a habit of reporting, the system needs to

Figure 4: Participants’ reports about various issues they
hoped the university administration would repair or oth-
erwise address.

provide me with some incentives.” When reflecting on what possi-
ble incentives could attract them to use this platform ongoingly,
some participants mentioned virtual points that allowed them to
exchange stickers, badges, or coupons that could be used in stores
or to pay for other services on campus. For example, P1 said, “It’d
be terrific if I could get points to use Oloo11 as an incentive.”

The participants also reported challenges to using CAMPUS. One
was related to frequently visited areas that received many reports
from them collectively, some of which reported redundant informa-
tion. Such areas were subject to multiple pinning, resulting in large
numbers of pin icons and making it difficult for participants to view
and update specific reports. For example, P9 commented, “There are
a lot of pins in this area. They are all talking about the same thing,
but were created by different people. [...] I need to click every pin in the
area to know exactly what the information is about these points.” This
was because of participants’ tendency to add new reports without
first checking whether the same information already existed on the
map. Some participants also wished CAMPUS to include additional
types of reports and allow direct notification of the university ad-
ministration about problem areas, as P8 commented “if CAMPUS

11https://www.oloo.com.tw/.
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could be integrated with the existing repair-management system, it
would tell the administration office where to find damage.”

4 FUTUREWORK AND CONCLUSION
This paper has presented a crowdsourcing platform, CAMPUS,
that allows people to report, update, and view both dynamic and
static information about their university campus. The results of
our preliminary user study suggest that the system has a strong
potential to benefit them, and that this benefit is likely to increase
as more users and features are added. On the other hand, they
also highlighted challenges that this location-based crowdsourcing
platform should address, such as that the reports they made can
be directly delivered by the app to the relevant university office.
We agree that this would give contributors to CAMPUS a sense of
accomplishment and that their contributions are having an impact,
though more direct incentives such as points redeemable in campus
stores may also be necessary, at least initially, if the system is to
achieve wide acceptance.
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