N

N

Interface for visualization of team analytics with the
CoSo platform

Camille Masselot, Marc Santolini

» To cite this version:

Camille Masselot, Marc Santolini. Interface for visualization of team analytics with the CoSo platform.
European Union’s Horizon 2020 research and innovation programme. 2023. hal-04167293

HAL Id: hal-04167293
https://hal.science/hal-04167293v1
Submitted on 25 Jul 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-04167293v1
https://hal.archives-ouvertes.fr

<
L®] Crowd4sDG
A 4

Crowd4SDG
Citizen Science for the Sustainable Development Goals

Deliverable 4.6

Interface for visualization of team analytics from the platform
and from the in situ collected data

Deliverable identifier: D4.6

Due date: 31/01/23

Justification for delay: due to exceptional activity as agreed with Project Officer
Document release date: 09/02/23

Nature: Demonstrator

Dissemination Level: Public

Work Package: 4

Lead Beneficiary: UPC

Contributing Beneficiaries: CSIC, UNIGE

Document status: Final

Abstract:

The ability to visualize interaction and engagement data is important to monitor the
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Crowd4SDG in brief

The 17 Sustainable Development Goals (SDGs), launched by the UN in 2015, are underpinned
by 169 concrete targets and 232 measurable indicators. Some of these indicators have no
established measurement methodology. For others, many countries do not have the data
collection capacity. Measuring progress towards the SDGs is thus a challenge for most
national statistical offices.

The goal of the Crowd4SDG project is to research the extent to which Citizen Science (CS)
can provide an essential source of non-traditional data for tracking progress towards the
SDGs, as well as the ability of CS to generate social innovations that enable such progress.
Based on shared expertise in crowdsourcing for disaster response, the transdisciplinary
Crowd4SDG consortium of six partners will focus on SDG 13, Climate Action, to explore new
ways of applying CS for monitoring the impacts of extreme climate events and strengthening
the resilience of communities to climate related disasters.

To achieve this goal, Crowd4SDG will initiate research on the applications of artificial
intelligence and machine learning to enhance CS and explore the use of social media and
other non-traditional data sources for more effective monitoring of SDGs by citizens.
Crowd4SDG will use direct channels through consortium partner UNITAR to provide National
Statistical Offices (NSOs) with recommendations on best practices for generating and
exploiting CS data for tracking the SDGs.

To this end, Crowd4SDG will rigorously assess the quality of the scientific knowledge and
usefulness of practical innovations occurring when teams develop new CS projects focusing
on climate action. This will occur through three annual challenge based innovation events,
involving online and in-person coaching. A wide range of stakeholders, from the UN,
governments, the private sector, NGOs, academia, innovation incubators and maker spaces
will be involved in advising the project and exploiting the scientific knowledge and technical
innovations that it generates.

Crowd4SDG has six work packages. Besides Project Management (UNIGE) and
Dissemination & Outreach (CERN), the project features work packages on: Enhancing CS
Tools (CSIC, POLIMI) with Al and social media analysis features, to improve data quality and
deliberation processes in CS; New Metrics for CS (UPC), to track and improve innovation in
CS project coaching events; Impact Assessment of CS (UNITAR) with a focus on the
requirements of NSOs as end-users of CS data for SDG monitoring. At the core of the project
is Project Deployment (UNIGE) based on a novel innovation cycle called GEAR (Gather,
Evaluate, Accelerate, Refine), which runs once a year.

The GEAR cycles involve online selection and coaching of citizen-generated ideas for climate
action, using the UNIGE Open Seventeen Challenge (017). The most promising projects are
accelerated during a two-week in-person Challenge-Based Innovation (CBI) course. Top
projects receive further support at annual SDG conferences hosted at partner sites. GEAR
cycles focus on specific aspects of Climate Action connected with other SDGs like Gender
Equality.

5
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1. Purpose and scope of the deliverable

The focus of Work Package 4 (WP4), led by Université Paris Cité, is to conduct research on
Citizen Science. This encompasses the establishment of methods and the collection of data
to inform the development of effective, high-quality citizen science projects. To that aim, this
work package develops metrics and statistical models in order to assess the many-faceted
outcomes of the citizen science projects developed within the Crowd4SDG consortium.

By leveraging the digital traces from online tools that document project progress and citizen
engagement, it is possible to quantitatively monitor and analyse: i) the activity of teams
working within the GEAR collaborative framework, and ii) the activity and engagement
patterns of citizen science participants. As such, we propose to frame the participants'
behaviour, their interactions and engagement with tools used during the GEAR cycles.

In this deliverable, we describe the interface for visualising the team analytics we collected.
We highlight in bold what this deliverable addresses among the tasks of WP4.

T4.3: In-situ assessment of citizen local interactions and self-reporting (UPC, UNIGE)

In this Task a self-report smartphone application will be developed in order to be able to
establish deeper insights into collaboration dynamics. The app will be able to assess social
proximity through smartphone sensors (Bluetooth, Wi-Fi and GPS) and trigger context-based
notifications. We intend to use this app to provide fine-grained measurements of citizen
collaborative dynamics, both in terms of social network dynamics and in terms of learning
experience through the self-reporting contextualisation it offers. The application will be
based on an open-source platform developed by researchers at the Child Mind Institute in
New York in the context of a large-scale mental health study. Their platform, Mindlogger , is a
general-purpose open source data collection platform that can be used by anyone to
administer surveys, quizzes or different types of tasks. Proximity-based notifications will be
implemented to trigger “Ecological Momentary Assessments" asking individuals to
document the type of interaction they are currently part of, so that we obtain an augmented
understanding of the social context. Lastly, we will provide reports that provide insights into
network structure and summary statistics. The reports will be in the form of a dashboard
tool based on open source software MITeams. The results of this task will be used for
assessing participant interactions during the different phases of the GEAR methodology
cycle and thus feed back into WP3. The self-reporting phone app will be used for the
in-person events to be carried out in the Accelerate Phase carried out (see Task 3.2).

Deviation from the original task description

We originally intended to leverage the MITeams software when we wrote the application in
2017. Since then, the MITeams software has been relabeled OpenTeams, and an open source
version has been deposited on GitHub'. However, it has not been maintained, and we
encountered difficulties in implementing a version to suit our needs. Given the fact that we
have been developing a web-based app CoSo? for collecting the data that we wished to
monitor and visualize, we decided to leverage javascript visualization libraries built on the

' https://github.com/CenterForCollectivel earning/OpenTeams
2 https://coso-wl-frontend.herokuapp.com/ with credentials user: coso@crowd4sdg.eu, password:
democos02023!
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current de facto standard (D3.js) to develop the monitoring dashboard directly within CoSo,
rather than attempt a difficult integration of a deprecated tool. In addition to the live
monitoring capabilities within CoSo, we also decided to develop an independent static html
dashboard page for the evaluation of the 3 GEAR cycles as a whole, that could serve as a
basis for evaluating the program.

7
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2. Demonstrator

In this section, we introduce the monitoring and evaluation dashboards that were developed,
and provide visual insights into their functionalities.

2.1. Use cases

When developing the dashboards, our target persona was a program coordinator, such as a
member of the Crowd4SDG organization team, who wishes to monitor and evaluate the
engagement and interactions between participants of the program. This consists in our case
of data from each of the GEAR cycles, and the possibility to compare them. Other examples
would include general participatory / collaborative innovation programs where participants
can form teams and interact with other teams, or with the coordinators, in order to advance
their projects (see for example open research programs [1,2]). Other examples would be
citizen science projects that would want to monitor the participation of their target
community. The need from this persona is that communities can get large (few hundreds of
participants), and it can become intractable to know for example whether participants are
well integrated into the ecosystem, or whether they are siloed and would need to get help to
connect to other relevant participants. As such, having access to the architecture of
participation is important, i.e. an overall picture of the interaction network.

To answer this need, we worked on two different use cases, focused more specifically on the
monitoring and evaluation parts.

For monitoring, we developed a live dashboard that allows a program coordinator to register
participants in a database, design and send surveys to participants, asking in particular
about their interactions, and visualize both the results of the surveys as well as the analytics
on engagement in a visualization dashboard. We also integrated a link to the Slack API in
order to allow administrators to visualize the interactions of the community on Slack in the
dashboard along with the survey results. We finally focused on an interface where the
coordinator can (i) manage the participants database (ii) design and send surveys and (iii)
visualize data in a dashboard. Using this tool, a coordinator can therefore monitor more
effectively the program, and take informed actions based on the provided visualizations.

For evaluation purposes, we developed a software that takes as input survey results and
Slack data from different phases of a program to create an interactive dashboard comparing
these phases. The use case here is when, at the end of a program, a coordinator would want
to evaluate different phases or different implementations of the programs in different
settings. Here, our goal was to develop a code in R that can be easily modified and adapted
to custom purposes, providing essential visualizations of geographical, network, qualitative
and quantitative data. We implemented this dashboard for the Crowd4SDG project?®.

2.2. Data of interest

The type of data that we wish to monitor are coming from surveys and from a Slack
workspace. We focused particularly on network data to assess collaboration and
communication within the community of participants. Examples of such network
visualizations to monitor participants' interactions can be found in [3,4].

3 https://co-so.app/crowd4sdg-dashboard/
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The interaction networks and task allocation structures linked to the participation processes
during the GEAR cycles were probed by specific questions delivered through regular surveys
using the CoSo app:

e Which task did you perform last week?
e Who did you collaborate with last week?
e Who did you seek advice from last week?

Moreover, communication activity networks were obtained by using mention and activity data
from the public channels of a Slack workspace that was used by the teams during the
different phases of the GEAR cycle as a means to communicate with other participants and
with the organizing team.

Finally, in addition to the interaction and engagement data, we collected general information
about participants and teams through surveys, such as demographic information or the use
of tools provided by the consortium. This information was used to feed the custom
dashboard for program evaluation.

2.3. Program monitoring dashboard

The CoSo app [3], that we introduced in the D4.3 report*, has been used as a central platform
to collect data on task allocation and collaborations through surveys. CoSo is composed of
three main applications. In CoSo, a backend gathers all user data into a structured database
and provides an API, allowing for a simplified management and data extraction from the
database of GEAR participants. Second, a mobile application allows users to journal tasks,
receive notifications, fill surveys and gather immediate insights about their logged data.
Finally, a frontend web application allows for data visualization, team management, survey
and communication creation by the research team as well as survey filling by users. This is
this last interface that we focus on in this section. The platform is currently accessible in its
demonstrator version on https://coso-wl-frontend.herokuapp.com/ with the following
credentials:

user: coso@crowd4sdg.eu
password: democos02023!

CoSo allows coordinators to register participants in a database, design and send surveys to
participants, asking in particular about their interactions, and visualize both the results of the
surveys as well as the analytics on engagement in a visualization dashboard. In addition,
CoSo integrates APIs to third services to collect further data, such as Slack communication
data. As such, CoSo has the ability to provide live monitoring of the participation processes
happening during the GEAR cycles. To do so, the CoSo app has been built using a React
framework, making it easy to integrate a visualization dashboard with d3.js based
visualizations. In our case, we leveraged the Nivo library (https://nivo.rocks/) for the
visualizations. Moreover, a Web API built with Ruby on Rails underlies all communications
between the dashboard and the database. It offers a secure way to query the database for a
specific set of data with different layers of protection, in particular sensible data that should
only be accessed by the coordinators. For that, a hierarchy of permissions is implemented on
top of the API, allowing the accessibility of contents according to the rights given to the user.

4

https://crowd4sdg.eu/wp-content/uploads/2021/10/D4.3-In-situ-assessment-report-of-citizen-local-int
eractions-min.pdf

9

Deliverable 4.6. Interface for visualization of team analytics from the platform and from the in situ collected data


https://coso-wl-frontend.herokuapp.com/
mailto:coso@crowd4sdg.eu
https://nivo.rocks/
https://crowd4sdg.eu/wp-content/uploads/2021/10/D4.3-In-situ-assessment-report-of-citizen-local-interactions-min.pdf
https://crowd4sdg.eu/wp-content/uploads/2021/10/D4.3-In-situ-assessment-report-of-citizen-local-interactions-min.pdf

¥
«(®4 Crowd4SDG
4

In order to help coordinators monitor the program, we focused on an interface where the
coordinator can (i) manage the participants database (Figure 1) (ii) design and send surveys
(Figures 2-3) and (iii) visualize data in a dashboard (Figures 4-5). These have been
implemented as “tabs” in the interface, where the coordinator can switch between these
functionalities. As such, a typical user journey is first to add participants to the database in
the program management section (Figure 1). Then, surveys can be designed and sent in the
survey section (Figures 2-3). Some visuals are proposed for each survey to show
engagement levels. Finally, interactive visualizations are automatically produced in the
visualization section to provide insights on the interactions between participants (Figures
4-5). This last section is designed in a modular fashion in the code base, so that any type of
visualization can be added with a simple .js file in the dataviz folder in the codebase.

marc.santolini@gmail.com ~

Home About the team

Crowd4SDG GEAR 3 ~ Program Surveys Dataviz

Program: Crowd4SDG GEAR 3 (2022)

Navigate and manage your program.

Overview Teams Manage

8 46

@ 12teams o
participants

Team Number of participants Action

Team 1 4 = = [ ]
Team 10 4 = r ]
Team 11 4 = = u
Team 12 4 = 4 [

Figure 1: screenshot from the CoSo website dashboard showing the program management section,
where coordinators can register users to which surveys are to be sent.

We show in Figure 1 the program management interface for the GEAR 3. Coordinators can
register participants and define teams. Figures 2-4 focus on survey design (Fig 2),
management (Fig 3) and insights (Fig 4). The survey design allows to create questions
focusing on who a participant interacted with across other teams, allowing to feed network
visualizations shown in Figure 5. It also allows to create dependencies between questions:
e.g., if an interaction was reported with a certain participant, a follow-up question can ask to
describe more about that interaction with free text. The visualizations from insights are
updated live as participants fill in surveys.
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List New Survey

GEAR Cycle: Weekly 1

Use the navigator below if you want to restrict the surveys to a subset of teams. If

LEFT BLANK, the survey will be sent to all participants.
Share with us about what you did, with whom you worked and your satisfaction!

Survey title

GEAR Cycle: Weekly 1

Survey description

Share with us about what you did, with whom you worked and your
satisfaction!

Which task(s) did you perform last week?

Question 1 - Checkbox

. Brainstorming / ideation
Question title

Planning tasks
Which task(s) did you perform last week?

Developing protocols / methods
Description

Reading papers / documents

Collaborating with other teams

Y Interpreting results
Preparing other documents/materials to share outside the team
CONTENT

Preparing graphics / videos
Label Brainstorming / ideation [ ] Writing / preparing a pitch
_ Project administration
Label Planning tasks [ ]

Software development

Label  Developing protocols /n [ ] Hardware development

Figure 2: survey design interface: on the left, the administrator can add questions, and on the right they
can see an interactive preview on the resulting survey.

Program: Crowd4SDG GEAR 3 (2022)

Create and diffuse your surveys.

List New Survey

GEAR Cycle: Weekly 1
Share with us about what you did, with

whom youworked and your satisfaction!

Number of questions: 8

B F i 2 ¥

GEAR Cycle: Weekly 2
Share with us about what you did, with

whom you worked and your satisfaction!

Number of questions: 8

B F i 2 W

GEAR Cycle: Weekly 4
Share with us about what you did, with
whom you worked and your satisfaction!

Number of questions: 7

B F i = W

GEAR Cycle: Weekly 3
Share with us about what you did, with

whom you worked and your satisfaction!

Number of questions: 7

B F i 2 ¥

Figure 3: dashboard summarizing the different surveys designed.
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GEAR Cycle: Weekly 1

8 33

NUMBER OF QUESTIONS  NUMBER OF PARTICIPATIONS

Team 3

Team 5

Nb of participants
N
~ a
' |
. [ |

)

)* ) /‘
%%%’%%%%%”@»%%%

Team @

Figure 4: insights on survey results, showing engagement across teams.

Finally, Figure 5 shows the interaction network derived from answers to the surveys about
social interactions in GEAR 3. Interactions reported within each survey can be shown
separately, or together. Colors denote teams, and node size the number of interactions.
These interactive visualizations allow users to select nodes when hovering to see the
corresponding participants. Note the high density of interactions within teams, and the
existence of interactions between teams (e.g. advice seeking).
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Crowd45DG GEAR3 ~ Program Surveys Dataviz

Program: Crowd4SDG GEAR 3(2022)

Explore and dewnload data visualizations based on survey responses from your program participants.

Interactions Surveys Program Custom

Use the navigator below to select the guestions you want to visualize:

GEAR Cycle: Weekly 1: Who did you work with last week? -
GEAR Cycle: Weekly 1: Who did you seek advice from last week?

GEAR Cycle: Weekly 1: Which of these people did you know personally before?

GEAR Cycle: Weekly 2: Who did you work with last week?

GEAR Cycle: Weekly 2: Who did you seek advice from last week?

GEAR Cycle: Weekly 2: Which members outside of your team did you know personally before?

GEAR Cycle: Weekly 3: Who did you work with last week?

GEAR Cycle: Weekly 3: Who did you seek advice from last week?

GEAR Cycle: Weekly 4: Who did you work with last week?

GEAR Cycle: Weekly 4: Who did you seek advice from last week?

Be=
rn
L Jd

Network of interactions between participants

The network is
reconstructed using the
interaction data from
the surveys, including
questions about who
participants worked
with, sought advice
from, and knew before.

Figure 5: network visualization showing reported interactions between participants across the four
weekly surveys (reporting prior ties, advice seeking, and collaboration). Colors represent the different
participating teams.
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2.4. Program evaluation dashboard

In addition to the CoSo dashboard, which is a live dashboard updated continuously as novel
data is collected during a GEAR cycle, we developed a static interactive dashboard in order to
gain a bird’s eye view of the different GEAR cycles from the entire Crowd4SDG project. The
dashboard is public and can be accessed at https://co-so.app/crowd4sdg-dashboard. The
code has been made available open-source on Github®.

We show in Figures 6-9 an overview of the visualizations provided, encompassing
demographic data, survey on tool usage, collaboration and communication networks. The
visualizations allow coordinators to quickly compare several phases of the project, in this
case GEAR 2 and GEAR 3, to gain insights on how changes in coordination method might
have affected the program.

Crowd4SDG Visualisation Dashboard Interaction Data Lab - LPI — 2023-01-13

Registration

Slack

Interactions Final Survey

1. Geographical Diversity across the GEARs

OVERALL ¥

Participant Origins in Crowd4SDG

2. Age of Participants (To check the one person in Gear 3 with a error DoB)

3. Background

# of Particpants

s E

GEAR3 4

GEAR2 4

25 30
Age in Years

35

Life science

Physical Sciences-|

Mathematics and Statistics -|
Engineering |

Computer and Information Sciences
Social sciences-

Business Management / Administration -
Technology

Education -

Humanities -

Design -

Data Sciences -

Communication

Psychology -

Arts -

Food Sciences -

Criminology and Security Studies
Recycling and environmental management-|
Public Health -

Other+

Environmental and earth sciences -
Conservation and Biodiversity -
Architecture |

Agriculture 4

Accounting -

GEAR2 GEAR3

Figure 6: demographic information about participants across GEAR cycles 2 and 3.

S https://qgithub.com/InteractionDatal ab/crowd4sdg-dashboard
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GEAR 2 - Know Personally Before GEAR 2 - Worked With GEAR 2 - Seek Advice

Select by group v ‘ Select by group ~

.
C5: Ashifa Nazrin
Organizing Team
T1: SDesiGn (Old name: Rhythm of Bamboos)
T10: Water Warriors
T11: Rights of Climate N
T12: Women 4 Sustainable World
T13: Andapé Institute
. - T14: Eco Winners

T2: Flood Rangers

T3: TEAM FOILED

T4: PAM

T5: WOMER

T6: Women & Technology Against Climate Change|

* T7: UpGet app - CitiCERN Project
T8: Climate Gender Justice

* T9: DonateWater

Select by group

GEAR 3 - Know Personally Before
GEAR 3 - Seek Advice

v

Select by group

Select by group

~

v

Figure 8: interaction networks derived from survey data. Selectors allow the user to filter by team to

facilitate investigations.
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Figure 9: same as Fig 8, for Slack data.
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3. Summary

In this demonstrator, we present two visualization dashboards for the monitoring and
evaluation of participation processes in the GEAR cycles.

First, we developed an Insights section in the CoSo platform, allowing program coordinators
to visualize the data continuously collected through surveys. The dashboard has been
developed in a modular manner, with a standard javascript library, so that additional
visualizations are easy to implement. Moreover, the CoSo platform and this dashboard can
be used beyond Crowd4SDG to allow coordinators to monitor participatory processes within
their community.

In addition, we developed an overall static interactive dashboard to evaluate the different
phases of a program, in our case comparing the different GEAR cycles. This dashboard has
been developed as an R code using standard libraries, and showcases both data from
surveys as well as from the Slack workspace. The code has been made available
open-source on Github®. As such it can be easily re-implemented for similar programs.

Overall, these dashboards serve as a basis for facilitating monitoring and evaluation of
participatory processes within citizen science programs, and more generally for the
coordination of teams and communities.

6 https://github.com/InteractionDatal ab/crowd4sdg-dashboard
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Annex 1: list of abbreviations

Abbreviation Description

Al Artificial Intelligence

CBI Challenge-based Innovation (in-person coaching)
CoSo Collaborative Sonar

CS Citizen Science

GEAR Gather, Evaluate, Accelerate, Refine

NSO National Statistical Office

017 Open Seventeen Challenge (online coaching)
SDG Sustainable Development Goal

WP Work Package
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