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Abstract. Participatory research keeps expanding to connect science and
society through engaging projects using a multi-stakeholder strategy, including
citizens. However, each participatory project follows different evaluation for-
mats and strategies. This results in limiting evidences on best practices, hin-
dering the scaling up of Participatory Research. Through the H2020-funded
InSPIRES project, an innovative and online-based evaluation strategy was
developed which is valid for Participatory Research initiatives labelled as Sci-
ence Shops or Citizen Science. This strategy challenges those teams that want to
undergo a self-reflection process during and after their project is active. An
online-tool gathers and automatically analyses data in a harmonized way among
projects. The tool delivers back a set of pieces of information through different
visualizations which analyze each project’s process in five dimensions, selected-
constructed after a careful revision of public engagement and impact evaluation
criteria proposed by different projects and researchers. The dimensions evalu-
ated by this online instrument are: (i) Knowledge Democracy, (ii) Citizen-led
Research, (iii) Participatory Dynamics, (iv) Integrity, and (v) Transformative
Change. Online-based self-evaluation questionnaires were designed and per-
sonalized according to the profile of the respondents and are sent out by email in
four different stages to capture the momentum of the project, as well as its short-
term and mid-term impacts. The quantitative and qualitative evaluation instru-
ment is featured within the InSPIRES Open Platform (OP) which becomes an
open repository that allows comparison among participatory projects.
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1 Introduction

Science Shops are defined as knowledge intermediary structures that jointly with civil
society organizations (CSOs) co-create research questions, deploy participatory pro-
jects to respond to societal needs, include students in the work and support the
translation of research results [1]. Besides, the Citizen Science term is being increas-
ingly used to refer to a growing number of Participatory Research activities. While
including a number of different practices, it broadly refers to a partnership between
professional researchers and volunteers in which the volunteers are actively involved in
scientific tasks that have traditionally been implemented by scientists [2, 3]. Being
increasingly adopted by government institutions and international organizations,
despite some challenges, Citizen Science is taking advantage of the rise of connect-
edness and communication technologies to quench the thirst for data and to improve
the transparency and accessibility of science [4], and they often use visualization tools
for easier digest of data [5]. Both Science Shops and Citizen Science could eventually
refocus what parts of the natural and social worlds are subject to scientific inquiry,
thereby transforming what we know about the world [6].

While Science Shops have been running in some countries for more than 40 years,
the impact evaluation’s studies remain limited. The few available evaluation studies
reported that Science Shops are a fairly unique way (i) to put science at the service of
society to address real life challenges, (ii) to provide all involved stakeholders with new
skills, (iii) to offer new research ideas for established researchers, and (iv) to make
research processes more transparent, democratic and inclusive by considering partici-
pation as main research driver [7, 8]. Albeit having a shorter tradition, very similar
vision and approach is shared by Citizen Science practices.

The main techniques and tools that are considered for performing impact evaluation
studies are interviews and paper-format based questionnaires, which provide outputs
that makes comparison among projects very difficult. Furthermore, besides the fact that
the evaluation’s conclusions are rarely published and shared, each project follow their
own format and strategy. This results in limiting evidence on best practices, hindering
the scaling up of the more open perspective that these two classes of Participatory
Research is providing [9, 10].

Inspired by the Citizen Science approach where digital tools and internet have been
widely developed for engaging non-academic participants, and through the InSPIRES
H2020 funded project, an innovative and online-based evaluation strategy was
developed which can be used for many Participatory Research initiatives that want to
be evaluated or want to undergo a self-reflection process during and after the project is
active. The proposed online-tool gathers and automatically analyses data in a harmo-
nized way among projects. The data gathered delivers back a set of pieces of infor-
mation through different visualizations that are covering several aspects related to most
of Participatory Research projects. Online-based self-evaluation questionnaires that
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were designed and personalized according to the profile of the respondents (i.e. civil
society members, researchers, students, project managers), are sent out by email and
responded online, in four different stages to capture the momentum of a project, as well
as its short-term and midterm impacts. The dimensions evaluated by this online
instrument are: (i) Knowledge Democracy (i.e. transdisciplinarity and relevance of
topics), (ii) Citizen-led Research (alignment of project goals to the community
demands and efficacy of engagement techniques), (iii) Participatory Dynamics (degree
and quality of engagement), (iv) Integrity (ethics, transparency of data management,
gender, etc.), and (v) Transformative changes (individual learning, personal growth,
sustainability, impact on policies, etc.).

This online tool is featured within the InSPIRES Open Platform (OP), accessible
via this URL https://app.inspiresproject.com, which is an open repository for Partici-
patory Research projects and their promoting structures, such as at the moment Science
Shops or Citizen Science research groups. This is a quite unique practical approach to
carry out impact evaluation studies and to share them. The OP is completely free, open
and its goal is to act as a hub for comparative evaluation of Science Shops and Citizen
Science projects. Individuals contributing to the platform and participating in a par-
ticular project keep ownership and privacy of their own data and can download the data
of their projects in order to perform more in-depth project-based analysis.

After a revision of the state of the art regarding impact evaluation tools for Par-
ticipatory Research projects, the methods section describes the OP, the evaluation and
communication strategy, and the collective effort implemented to produce such tool
which has been followed by a multidisciplinary team composed by a mathematician, a
statistician, an UX designer, and researchers from different fields that include experts in
Science Shops, Citizen Science and other Participatory Research practices. The results
section shows the platform and the conclusion section includes a reflection on the
takeaways of the project and future work to be done.

2 State of the Art

More and more funding agencies at national and European levels demand to take into
consideration the social impacts of funded projects on their evaluation [11]. The
European Commission, for example, has put at the core of its research and innovation
policies two concepts that seek for generating and evaluating social impacts: the
Responsible Research and Innovation (RRI) since 2004 and the Open Science and
Open Innovation since 2016. These two paradigms advocate the promotion of more
ethical, open, inclusive, reflexive and participatory science [12, 13]. Participatory
Research projects, such as Science Shops and Citizen Science, have the potential to
integrate the RRI and Open Science characteristics and contribute to social impacts.

Going beyond the current international evaluation framework has become an
important task in order to understand impacts of Participatory Research projects in
dimensions that overcome classical bibliometric indicators in academia. In Participa-
tory Research, evaluation can be performed at two different levels, first in regards with
co-learning processes generating among all stakeholders during a project and secondly
in regards to the quality and use of results being collectively produced. Elements from
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these two dimensions are not captured in traditional research evaluation methods in
academic contexts and/or by public funding agencies.

While many frameworks and guidebooks for evaluation are available, a majority of
published research with a stakeholder partner engagement dimension does not include
an evaluation component [9]. According to this study, most evaluations are qualitative
and use self-report through focus group, one-on-one semi structured interviews,
informal observations and/or written surveys with open-ended text responses, and the
level of details regarding evaluation design, strategy and results are very limited. In a
review of research assessment models and methods, Milat et al. 2015 [14] discussed
four different theoretical frameworks. They find that they all differ in terminology and
approaches and that the typical methods reported to perform the evaluation are desk
analysis, bibliometrics, panel assessments, interviews and case studies, relying mostly
on principal investigators interviews and/or peer review and they rarely include other
stakeholders such as policy-makers and other important end-users of research creating a
clear bias in evaluation studies. They report that multidimensional models are more
valuable as they capture broader range of potential benefits including capacity building,
policy and product and service development, as well as societal and economic impacts.
Their review also suggests that the research sector should use broader indicators to
better capture policy and practice outcomes, as bibliometric indices do not say much
about the real-world benefits of research.

For Science Shops projects, an evaluation strategy was proposed by a former EU
funded project, titled PERARES [8]. The evaluation consisted of a series of quanti-
tative paper-based questionnaires to be distributed to all stakeholders at different times
of the project. After having performed interviews to experts participating in the
PERARES project, findings from InSPIRES suggest that the evaluation task is not
routinely integrated within Science Shops projects because of a lack of time and
resources. As for Citizen Science, there are currently no commonly established indi-
cators to evaluate these types of projects [10]. Kieslinger et al. recommend to develop a
framework and transform it into a practical assessment tool for projects and initiatives,
through a mix of quantitative and qualitative methods such as for example online
surveys, statistics, in-depth interviews and focus groups.

The InSPIRES Open Platform aims to bring together civil society, practitioners and
other stakeholders from across and beyond Europe to roll out innovative models for
Science Shops and Citizen Science which systematically include an impact evaluation
study. Science Shops, as mission-oriented intermediary units between the scientific
sphere and civil society organisations, facilitates citizen-driven Open Science projects
to respond to the needs of civil society organisations and most of the time including
students in the work process. Like in Citizen Science, the aim is to co-create and
prioritize research questions together with civil society members as well as develop
projects in a most participatory manner. As many other EU funded Participatory
Research project, InSPIRES had as a core objective to develop an improved impact
evaluation strategy and systematically introduce it within Participatory Research pro-
jects to capture process and results outcomes. After months, of discussions among
partners and external advisors, it was decided to develop an online based impact
evaluation tool, using quantitative and qualitative indicators to capture the produced
impacts. This approach seemed to be the right equilibrium between a broad evaluation
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framework and a viable application. Constructing an evaluation tool requires obviously
a simplification of the object of study [15], and the limitation of time and resources
constrains the scope of the evaluation. But still, it is the first of its kind to propose a
harmonized evaluation data collection and analysis, allowing for comparison among
participatory research projects.

The InSPIRES Open Platform (OP) was developed and is on the one hand an open
repository for Participatory Research projects and promoting structures, such as Sci-
ence Shops and Citizen Science research groups, and on the other hand, a quantitative
and qualitative evaluation instrument capturing data in five different dimensions. The
uniqueness of the approach is that the impact of the evaluation tool is both an online
questionnaire and a platform for automatic data analysis visualization. Thereby,
offering real-time project evaluation reports comparing performance of one project in
relation to the other ones registered on the platform. To our knowledge, this is the first
time that a platform featuring such characteristics is developed and proposed to the
Participatory Research community.

3 Methods

3.1 The Choice of Dimensions, Indicators and Questions

While providing a set of indicators that allows for within and between project moni-
toring and impact assessment, the online-based evaluation tool is primarily aimed at
enhancing awareness and self-reflection for project members by giving them the
opportunity to reflect upon the purpose and design of the research, both during and by
the end of the project. In line with the principles of Action Research [16] and expe-
riential learning [17], the online-based evaluation tool was therefore designed in the
hope that the results feed back to the actors involved would change practice through
critical reflection and facilitate the direct application of research findings in a practical
context.

Several available tools have set the basis for the definition and selection of relevant
indicators. These include the measures adopted in the assessment of public engagement
in research as for the PERARES EU Project [8], the metrics developed within the
MoRRi EU Project for RRI monitoring [18], and the scientific, individual and socio-
ecological criteria as proposed by Kieslinger and colleagues [10] for the evaluation of
Citizen Science projects. After a careful revision of criteria proposed by these EU-
funded projects and in tune with the criteria proposed by Kieslinger and colleagues [10]
for the evaluation of Citizen Science projects, the final classificatory scheme of the
online-based evaluation tool covers the following five core dimensions: (i) Knowledge
Democracy, (ii) Citizen-led Research, (iii) Participatory Dynamics, (iv) Integrity, and
(v) Transformative Change. Each core dimension encompasses different indicators (see
Table 1 for further details), and includes from 12 to 23 items each, positively worded
on a 0 to 7 scale, plus an open-ended question to capture qualitative feedback.

A defining attribute of Participatory Research projects is that they should value and
weight equally the contribution of the participants involved [19]. Evaluation strategies
of Participatory Research projects should thus, by their very nature, assess the project
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value and impact for the different actors involved through trust-related mechanisms and
a continuing commitment to power-sharing [20]. In an attempt to include and
accommodate multiple viewpoints and needs into the design and conduct of the
evaluation process, the online-based evaluation items were thus designed and per-
sonalized according to project members profiles which include: project manager(s),
professional scientist(s), student(s), and involved members of civil society.

Further, just as Participatory Research projects should be improved over time by
the growing experience and reflection from involved project members, the same
adaptive capacity and openness is requested from project evaluation [20]. Ideally,
indeed, Participatory Research projects should be continuously reviewed and amended
by feedback from the community [21]. This to say that evaluation should be all-
inclusive but not tight: rather, in the course of a participatory project the evaluation
should allow for reflecting developments and contextual changes in the projects [22].
Therefore, with the purpose of reconciling varied perspectives through interactive
processes, the online-based evaluation tool is structured along four project stages to
capture the momentum of the project, as well as its short-term and mid-term impacts:
(a) early stage evaluation; (b) mid-point evaluation; (c) end-point evaluation; and
(d) post-project evaluation, to be carried out approximately six months after the project
is completed.

Yet, the most important reason for developing a digital version of the evaluation
tool is that it supplies open, shareable and, primarily, comparable data. Being the idea
of sharing knowledge one of the most powerful aspects in collaborative and partici-
patory practices such as Science Shops and Citizen Science, the platform is thus
designed accordingly. The data of each project is visualized allowing comparisons with

Table 1. Core dimensions and relative indicators of the online-based evaluation tool.

Dimension Indicators Number of items

Knowledge Democracy ● Scientific relevance
● Openness
● Transdisciplinarity

12

Citizen-led Research ● Community alignment
● Responsiveness to community alignment

20

Participatory Dynamics ● Motivation
● Degree of engagement
● Satisfaction with the participatory dynamics

23

Integrity ● Expectation alignment
● Gender perspective
● Inclusivity
● Transparency
● Reflexivity
● Resource availability

20

Transformative Change ● Knowledge and skills
● Self-improvement
● Collective capacity
● Policy impact

19
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those projects that have already gone through their own evaluation process and
uploaded their data. While keeping privacy and anonymization through data aggre-
gation, the visualization wants to trigger self-reflection using other projects as a ref-
erence point (Table 2).

3.2 Agile and Sprint

AGILE methodologies were adopted by the entire team during the OP development, in
order to guarantee the alignment of all the stakeholders working jointly on the project,
and to ensure that a minimum viable product would be shipped in the very time-
constrained deadline of 3 months. AGILE and other adjoint techniques are commonly
used in software development [23] to manage expectations and focus the attention of
participants.

SCRUM [24] was the AGILE methodology used in the OP development. After
initial discovery of the requirements of the objectives described, the team planned very
regular meetings, at the end of each 2-week interval, being this interval frequency
known as a “Sprint”. Each meeting consisted of an open debate on the current state of
the development and a product demo with a fully working and deployed version of the
OP. This demo kept the entire team engaged and promoted participation as the product
becomes, since the first meeting, a real and tangible entity that can be commented on.
Meetings provided the opportunity to raise concerns, revaluate past decisions and
decide on top priority items for the next Sprint.

Going into more detail, the Sprint plans for this project were as follows:

1. Sprints 1 and 2 were focused on building up the database and application infras-
tructure, the setting up of user registration and login flows, and the design of the
necessary data model to support the objectives proposed during the first meeting.
Registering Structures and Projects was completed at the end of this period.

2. Sprint 3 was the mid-way OP development milestone to finish up the features
started in sprints 1 and 2, and to prepare the system to start with the “Project
Evaluation” set of objectives.

Table 2. Number of items per project member profile across the core dimensions.

Dimension Project manager Scientist Student Civil society

Knowledge Democracy 4 4 2 2
Citizen-led Research 4 4 4 8
Participatory Dynamics 5 6 5 7
Integrity 12 3 2 3
Transformative Change 4 3 5 7
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3. Sprints 4 and 5 were solely focused on developing the entry forms and visualization
technologies for Evaluation. The data model was expanded with the, until that
moment, unfinished requirements for the “Project Evaluation” features.

4. The last sprint, completing the 3 months of work, was focused on refining the look
and feel of the platform, adding quality-of-life features such as forgotten password
resolution and email alerts, and completing legal requirements such as data privacy
disclaimers.

On this particular project, not all of the requirements were fully signed off from the
start. Instead, as things became final and available, they were brought to discussion to
the bi-weekly sprint meetings and incorporated on the rolling development cycle. We
believe this would not have been possible if we had chosen to follow a more traditional
software development methodology, such as “Waterfall Development” in which
requirements are set from the start and can’t be changed moving forward.

3.3 The Technological and Design Pipeline

Our platform was deployed as a cloud application, this means that the platform exe-
cutes in a remote machine (server) and is ready for connections from any kind of client
device (i.e. mobile, tablet, laptop,…). Usually, these applications have two important
parts to be developed: Frontend (display and interaction with data) and Backend (the
provider of data and program logic).

Visualizations were developed on Altair, a Python wrapper of the Vega-Lite
Library. The visualizations of evaluation results were organized in three levels
depending on information interests and disclosure policy:

(a) Public level (Fig. 1), prioritizing aesthetics and simplicity. This level is based on
the project logo and associates each part of the hummingbird with an evaluation
dimension. Its wing is associated with Transformative Change, because it is the
most active part of the Hummingbird, and the one that creates movement. The
head is associated with Knowledge Democracy, following the natural relation of
head, mind and knowledge. The heart (or lower body) is associated with Citizen-
led Research, because citizenship is the heartbeat of Open Science. The tail is
associated with Participatory Dynamics, because it acts as a helm. And, finally,
the upper body is associated with Integrity, because without it all other aspects
would fall apart. This visualization offers maximum aggregation and simply gives
the relative position of each project within the five evaluation criteria, through
colours and arrows. It fulfils two needs: to have a quick overview of project
excellence and to rapidly compare between projects. This visualization is open to
everyone to comply with open data requirements as well as RRI ones such as
transparency and openness.
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(b) Participants level (Figs. 2 and 3): prioritizing usefulness but preserving privacy.
This visualization gives far more detail than the public one and complements the
dimension’ evaluation with indicators. For each indicator a bullet chart is shown
with the evaluation of the project related to the other projects in the platform.
Additionally, the project overall position is shown as well as the project evolution
through the different data collection phases. This visualization is open to all
participants in the project.

(c) Project manager level (Fig. 4): prioritizing the view of the different roles in the
project. The structure and presentation are very similar to the participants’ visu-
alization but for every dimension the aggregation is done by role. It fulfils the
need of the project managers to review the perceptions of the research team and to
investigate or compensate deviations. Project managers have also access to public
and participant level visualizations, being able to review the project from different
perspectives.

The selection of charts followed task and use-case scenarios design: the public one
is aiming for the wow effect; the bullet charts are a substitute for gauges and provide “a
rich display of data in a small space” [25]; Line charts are the most suitable charts for
viewing time evolution; Scatterplots relate two variables, and in the implementation act
as a quadrant chart.

The OP’s backend was developed on top of Django, a powerful Python framework
to act as a controller, using a PostgreSQL database to store the data model. Django
allows a rapid implementation based on an application skeleton which can be highly
customized, being a perfect platform for agile projects. To deal with the calculations for
the evaluation visualizations, the Backend leverages Pandas (a Python library) to
execute most of the number crunching. Projects data can be exported in CSV (comma
separated values) which allow easy takeout of data to process further in other tools.

4 Results

The platform was successfully deployed to a cloud provider and is currently online.
First users are testing the software with about 25 on-going Participatory Research
projects, mostly Science Shops and Citizen Science ones, and reporting any issues they
find.

The figures below show the three levels of visualization of evaluation results:
(Fig. 1) the public visualisation, available to everybody, (Figs. 2 and 3) two graphics
from the second level of visualization available only to participants of the project, and
(Fig. 4) level accessible only to project managers.
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The General Evaluation (Fig. 1) is the public visualization. It displays the five
principles and reflects the overall evaluation of the project. Each principle splits the
evaluation into four quartiles. In the example above the yellow marker shows the
project quartile for each dimension.

Fig. 2. Project overall visualization for participants and project managers

Fig. 1. Public visualization
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The Project Overall Position chart (Fig. 2) condensates the evaluation scores of all
projects into one indicator (evaluation) and calculates, for all projects, the difference of
the evaluation scores between the five principles (coherence). The current project is
represented by the yellow dot.

The Project Evolution chart (Fig. 2) shows, for the current project, the aggregated
score for each one of the four phases of the evaluation process represented by the
yellow line. The median and quartiles Q1 and Q3 of the evaluation of all projects are
displayed for each phase.

A meter (bullet chart) (Figs. 3 and 4) is shown for every principle and for the
different dimensions that constitute each principle. The yellow dot represents the
evaluation of the current project. The shadows represent other projects evaluation: a
lighter shadow represents the projects with the lowest and the highest evaluation
scores, whereas an opaquer shadow represents the projects within the first and the third
quartile of the evaluation scores.

Fig. 3. Principles and subthemes visualization for participants
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The Project Manager visualization gives a fine-grained detail of the self-reflection
process while providing an internal view for management purposes.

5 Conclusions and Future Work

The Inspires Open Platform represents a step forward in Open Science evaluation and
in the use of technology and visualization techniques that may impact on future pro-
jects on the area. We freely offer it to open science structures and Participatory
Research projects to increase their visibility and share good practices.

The platform is currently being tested by 25 projects which are introducing actual
data and are going through all the phases of the evaluation processes, this will verify
the correct user experience of the participants with all the interaction and also the
adequacy of the questions to real and specific projects.

As a future work the authors will do more research on the users understanding of
the visualizations and on the data gathered by the platform to make some complex
cross-comparison and analysis among the projects in the Inspires Open Platform.
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