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Abstract

Background: Innovative ways of planning and conducting research have emerged recently, based on the concept of collective
intelligence. Collective intelligence is defined as shared intelligence emerging when people are mobilized within or outside an
organization to work on a specific task that could result in more innovative outcomes than those when individuals work alone.
Crowdsourcing is defined as “the act of taking a job traditionally performed by a designated agent and outsourcing it to an
undefined, generally large group of peoplein the form of an open call.”

Objective: Thisqualitative study aimed to identify the barriers to mobilizing collectiveintelligence and ways to overcome these
barriers and provide good practice advice for planning and conducting collective intelligence projects across different research
disciplines.

Methods: We conducted a multinational online open-ended question survey and semistructured audio-recorded interviews with
a purposive sample of researchers who had experience in running collective intelligence projects. The questionnaires had an
interactive component, enabling respondents to rate and comment on the advice of their fellow respondents. Data were analyzed
thematically, drawing on the framework method.

Results: A total of 82 respondents from various research fields participated in the survey (n=65) or interview (n=17). The main
barriers identified were the lack of evidence-based guidelines for implementing collective intelligence, complexity in recruiting
and engaging the community, and difficulties in disseminating the results of collective intelligence projects. We drew on
respondents’ experienceto providetips and good practice advice for governance, planning, and conducting collective intelligence
projects. Respondents particularly suggested establishing a diverse coordination team to plan and manage collective intelligence
projects and setting up common rules of governance for participantsin projects. In project planning, respondents provided advice
on identifying research problems that could be answered by collective intelligence and identifying communities of participants.
They shared tips on preparing the task and interface and organizing communication activities to recruit and engage participants.

Conclusions: Mohilizing collective intelligence through crowdsourcing is an innovative method to increase research efficiency,
although there are several barriers to its implementation. We present good practice advice from researchers with experience of
collective intelligence across different disciplines to overcome barriers to mobilizing collective intelligence.
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Introduction

Innovative ways of conducting research have emerged recently
with promising results. For example, Harvard Medical School
organized an ideas competition, which attracted participants
from 17 countries who contributed 150 new research ideas for
managing type 1 diabetes[1]. In China, a creative competition
involving participants from diverse backgrounds such asgraphic
designers, artists, and students resulted in new interventionsto
increase the HIV testing rate [2]. These initiatives were based
on methods of mobilizing collective intelligence through
crowdsourcing [3,4]. Collectiveintelligenceis defined as shared
intelligence emerging when people are mobilized within or
outside an organization to work on a specific task that could
result in more innovative outcomesthan those when individual s
work aone [5]. Crowdsourcing is “the act of taking a job
traditionally performed by a designated agent and outsourcing
it to an undefined, generally large group of people in the form
of anopen cal” [6]. Although collectiveintelligence can emerge
from day-to-day collaboration in science, by crowdsourcing, a
large number of individuals with diverse backgrounds and
expertise are enabled to contribute to research, resulting in
collective intelligence on alarge scale [3].

Use of such methods is increasing markedly across different
disciplines. From 2010 to 2018, the number of projects
mobilizing collectiveintelligence hosted by the US government
through the website www.challenge.gov increased by morethan
250% [7]. Collective intelligence enables researchers to solve
problems, generate new research ideas, create intellectual
products, and critically appraise research ideas and work [8-15].
For example, an initiative called Transparence Science created
an online community of physicians and patients to develop a
clinical trial protocol together [16].

Some resources describing methods of mobilizing collective
intelligence in health research have been published [17,18].
However, literature on barriersthat researchers encounter across
different disciplines when mobilizing collective intelligence,
advice on how to overcome these barriers, and good practicein
mobhilizing collective intelligence is still lacking. Our study
aimed to identify the barriers to mobilizing collective
intelligence and ways to overcome these barriers and provide
good practice advice for those planning and conducting
collective intelligence projects across different disciplines.

Methods

Study Design

To investigate collective intelligence methods, we conducted
(1) a multinational online open-ended survey that allowed us
to access the perspectives of a diverse group of respondents
involved in collective intelligence and (2) semistructured
interviews that alowed for more in-depth exploration of
respondents’ perspectives on this fairly new topic.
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Our approach was pragmatic when providing insights on the
methods of mobilizing collective intelligence, but interpretive
when analyzing respondents’ reports as subjective accounts of
their experience when using these methods. The study received
ethical approval (Ref: 17-386) from French National Institute
of Health and Medicd Research Ethic Committee
(IRB00003888).

Reflexivity

We have extensive experiencein clinical trial methodology and
aninterest in understanding the method of mobilizing collective
intelligence through crowdsourcing to apply it in clinical
research. Some members of the team have conducted projects
mobilizing collective intelligence.

Sample and Recruitment

We recruited principal investigators and project coordinators
experienced in running collective intelligence projects. We
purposively sampled these researchers, seeking diversity in
terms of their experience of different collective intelligence
methods and their disciplinary backgrounds. We identified
authors of articles reporting a project using collective
intelligence[8], included researchersin the network of European
Citizen science association [19], and invited speakers in
collective intelligence conferences [20,21]. We also used
snowball sampling, asking respondents to send us email
addresses of colleagues active in the field of collective
intelligence.

Aninvitation email was sent viaMailjet [22] to researchers and
project coordinatorswhose email addresseswere available. The
invitation contained alink to thefirst page of the survey, through
which they indicated their consent. Two reminder emails were
sent to nonrespondents.

We proposed semistructured interviews to a purposive sample
of 24 researchers who did not respond to the first email
invitation and who were mainly using collective intelligencein
biomedical research and citizen science projects. They were
invited via a personalized email sent by VN.

Online Open-Ended Survey

The survey was devel oped using the results of ascoping review
[8] and then pilot tested (Multimedia Appendix 1). It comprised
five closed-ended questionsto identify respondents’ background
and expertise, and four open-ended questions exploring their
motivation and experience with mobilizing collective
intelligence, particularly the barriersthey encountered and their
solutions (Textbox 1). Finally, respondents were asked to
provide three pieces of advice to a colleague planning to use
collectiveintelligencein aproject for the first time. To promote
interaction between participants, we also asked them to rate and
comment on the advice that other respondents had entered; the
advice shown to each respondent was randomly selected from
the pool of advice provided by previous respondents.

JMed Internet Res 2019 | vol. 21 | iss. 7| €13792 | p. 2
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Textbox 1. Open-ended questions in the online survey.

Nguyen et al

making)?

«  What are the benefits of collective intelligence that made you decide to use it in your project?
«  What were the most important factors contributing to the success of mobilizing collective intelligence in your project?

«  What werethe most challenging issues you had to face when using collectiveintelligence in your project and your solutions for those challenges
(eg, difficultiesin identifying and motivating participants, designing tasks for participants, evaluate quality of participants’ contribution, decision

«  What three pieces of advice would you give to a colleague who intends to use collective intelligence in a project for the first time?

o  Pleaseread the advice from another participant. (Showing an answer from another participant). What do you think of this advice?

Semistructured I nterviews

We sent individuals who expressed an interest in being
interviewed an information sheet about the study. Interviews
were conducted according to participants’ convenience (eg,
face-to-face, telephone, and tel econference [gotomeeting.comy),
and oral consent was obtained.

Theinterview guide covered content similar to that of the survey
questionnaire (Multimedia Appendix 2). VN conducted all
interviews in English. These were audio recorded, transcribed
verbatim by a native English-speaking transcriber, and
anonymized by VN. Interviews lasted between 22 minutes and
1 hour (median: 34 minutes). After each interview, VN wrote
a summary of the interview to record the reflections on the
interview and initial thoughts for the analysis.

Analysis

Anadysis of open-ended survey responses and interview
transcripts was thematic, drawing on the framework analysis
[23,24]. The analysis was partly deductive, with some aspects
informed by the previous literature on collective intelligence,
but also inductive to identify new themes and ensure that the
analysis was grounded in the data. VN led the analysis. Two
senior researchers BY and IB periodically reviewed transcripts
and commented on the developing analysis.

Open codes and categories were developed by a constant
comparative approach, reading and rereading data and
considering it in the context of other data from the same
respondent and in the context of the wider dataset [25]. An
initial framework of themes and subthemeswas devel oped based
on the first eight interview transcripts and then imported into
NVivo to code the remaining transcripts and survey entries. The
framework was further refined throughout the process of
analysis.

Data saturation was examined by the theme accumulation curve
that presented the number of distinct themes generated against
a number of units of analysis used to generate those distinct
themes (Multimedia Appendix 3) [26].

Respondents’ survey comments on the advice provided by other
respondentswere categorized as*“ agree” (ie, positive comments),
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“disagree’ (ie, negative comments), and “neither agree nor
disagree” (ie, neutral comment or did not directly comment on
theideainthe answer). Two coders (VN and NN) independently
assessed the content of each comment and discussed this to
reach consensus. We received 129 pieces of advice: 100 advices
were commented on by other respondents, and 28 were
commented on twice, resulting in 128 comments. Most
comments (98/128, 77%) agreed with the advice provided by
respondents, and only 9% (12/128) disagreed. We summarized
advice that commentators disagreed with in Multimedia
Appendix 4.

The themes described below are derived from both interviews
and survey entries. We present excerpts from the interviews
and survey to explicate the findings and our interpretation of
the data. Interviewees are indicated by “1” and survey
respondents areindicated by “S’; “[...]" denotes text removed
for brevity. Research disciplines of interviewees and survey
respondents are listed in Multimedia Appendix 5.

Data Sharing

The anonymized data from the online survey will be deposited
on Zenodo, an open-access research data repository.
Anonymized transcripts of interviews will be provided upon
request.

Results

Respondent Characteristics

Of 157 people who clicked the survey link, 65 participated in
the survey. Of the 24 people who were invited for interview,
17 participated in it. Of those who were not interviewed, two
were unable to schedule an interview within the time frame of
the study, two advised the interviewer to contact another team
member responsible for the projects, two did not respond, and
one was unable to be interviewed in English. Table 1 presents
the demographic characteristics of survey respondents and
interviewees. Survey participants were mainly from the field
of computer science (43%), while interviewees were mainly
involved in biomedicine and health care (59%). They mostly
mobilized collective intelligence to solve research problems
(70%) and generate new ideas (46%).
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Table 1. Respondent demographics.
Demographic information Survey respondents  Interviewees  Total

(N=65)2 n (%) (N=17),n (%) (N=82), n (%)

Age groups (years)
20-29
30-39
40-49
50-59
=260
L ocation
Europe
North America
Asia
Research field®
Computer science
Biomedicine and health care
Engineering and technology devel opment
Economics, commercial, and business devel opment
Education and information studies
Environmental science
Psychology and social science
Laws, politics, and governance
Other

Purpose of using collectiveintelligencein their projectsb

Solve problems (ie, participants propose solutions to difficulties given by organizers)

Generate ideas (ie, participants contribute to new ideas for research and devel opment)

Evaluate idesas (ie, participants evaluate the quality of the ideas/work)

Createintellectual outputs (ie, participants create health education materials, clinical tria

protocols, and prognostic models)

Other

4(6) 0(0) 4(5)
27 (42) 1(6) 28 (34)
19 (30) 11 (65) 30(37)
8(12) 3(18) 11 (13)
4(6) 2(12) 6 (7)
42 (65) 11 (65) 53 (65)
18 (28) 6 (35) 24(29)
2(3) 0(0) 2(2
28 (43) 2(12) 30(37)
9(14) 10 (59) 19 (23)
9(14) 0(0) 9(1)
7(11) 2(12) 9(11)
7(12) 0(0) 7(9)
5(8) 2(12) 7(9)
5(8) 0(0) 5(6)
4(6) 1(6) 5(6)
10 (15) 0(0) 10 (12)
44 (68) 13 (76) 57 (70)
32 (49) 6 (35) 38 (46)
23(35) 1(6) 24.(29)
16 (25) 1(6) 17 (21)
10 (15) 0(0) 10 (12)

8Data for two persons are missing.
bR%pondents selected more than one option.

Researchers Motivationsfor Mobilizing Collective
Intelligence

Participants reported trying the methods of collective
intelligence as a new way of conducting research because
traditional research methods no longer fitted their needs (Table
2). They commented that research questions were becoming
very complex, unlikely to be solved within a single discipline
and by traditional models of research, where each team working
in relative isolation impeded research efficiency.

https://www.jmir.org/2019/7/€13792/

RenderX

Respondents also noted the personal “pleasure” they derived
from working “in teams with other people” (110). Collective
intelligence helped make research more enjoyable and hel ped
them “to find some bridge, to...better understand each other,
work closely together and this has some huge impact.” (102)

Barriers To Mobilizing Collective Intelligence

Although collective intelligence has numerous benefits,
respondents found aspects of collectiveintelligence challenging.
These challenges, in part, arose from the novelty of the method
and complexity in engaging the community (Figure 1).
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Table 2. Reasons for mobilizing collective intelligence.

Issues with traditional research practice

How collective intelligence can address the issue

Research questions were becoming more
complex, and the answers could not be
found from asingle discipline

Current research was conducted inefficient-
ly by “repeating efforts’ (106)

As research questions became more com-
plex, conducting research required alonger
time. Researchers would not have enough
time to investigate different aspects. “It
takesfor hundreds of years...you will never
[be able to] explore everything.” (108)

It was more costly to work with expertsin
the field and took longer to engage them

Collective intelligence provided the opportunity to work with people with different types of expertise
and integrate their skillsto solve problems from different angles:

Knowledge is distributed in different domains and some “ wicked” questions cannot be answered within
a single discipline or sector, ie, we need both different science disciplines as well as expertise fromthe
practice and policy sector. (S75)

Collective intelligence allowed researchers to conduct research as collective efforts where different ap-
proachesto aresearch question could be collectively and thoroughly eval uated to avoid redundant efforts:

In science, often we are devel oping solutions independently and we are kind of repeating erm.. .efforts,
[..] an alternative isto post a problem or a question to the research community and then just see what
kind of solutions people come up with, and possibly combine these solutions and that you could call Cl.
(106)

With alarge community contributing, researchers were able to finish work within shorter time scales:

Draw on the experiences and expertise of a varied group of people to advance and implement ideas that
would take a significantly longer time to solve as an individual. (S104)

Mobilizing contribution from awide community was cheaper than working with expertsin thefield, yet
the former could achieve the same outcomes:

Our organization has done over 300 crowd-based challenges and has found success in 80-90% of those
challenges with cost and schedule savings in the majority of them. (S49)

https://www.jmir.org/2019/7/€13792/

RenderX

JMed Internet Res 2019 | vol. 21 | iss. 7| €13792 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Nguyen et a

Figure 1. Barriersto mobilizing collective intelligence. Cl: collective intelligence.

Lack of Evidence-Based Guidelines on Methods of
Mobilizing Collective I ntelligence

Use of collectiveintelligence through crowdsourcing in research
is relatively new. Some respondents reported that they had
delved into this method before they had become fully aware of
the concepts of collectiveintelligence, crowdsourcing, or citizen
science. Respondents al so recounted challenges they had faced
intheir projectsdueto lack of evidence for an “ optimal method”
(114) and noted the absence of amethodol ogical guidefor them
to follow.

https://www.jmir.org/2019/7/e13792/
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Complexity in Recruiting and Engaging the Community
of Participants

Respondents believed that some potential collectiveintelligence
participants had “alot of prejudice’ (103) toward collaborating
with people from different fields, and it was “ not easy to make
them to participate” (102) in collective intelligence projects.
Oneinterviewee (106) working in thefield of biomedicine spoke
of the difficulties he experienced in motivating industrial
partners to work with academic institutions in his challenge
contests. He commented that collective intelligence participants
had concerns about the ownership of the research intellectual
property of solutions created and negative reputation
consequences if their solutions performed poorly.
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Respondents described difficulties in “retaining all the people
that sign up...to get them to actually participate’ (109), as most
participants joined collective intelligence as a side project or
“an unfunded kind of project” (112). They also believed that
many potential collective intelligence participants were “not
confident enough” (107), which hindered their contribution.

Respondents reported situations when participants had tried to
cheat or behaved aggressively, which adversely influenced the
community and demotivated other participants. Oneinterviewee
shared his experience with this disruptive behavior, when
organizing challenge contests for data analytics:

They will make different identities...and...submit
hundreds [timeg] ...[they] cheat the leader boards.
[They] will discourage many people from
[participating] ...but [they]don't have the solution.
[104]
He explained that this disruptive behavior partly arose from the
competitive nature of a contest, adding that participants might
be under pressure from their organizations to win international
contests in order to increase reputation of the organizations.

Difficultiesin Disseminating the Solutions Gener ated
by Collective Intelligence

Respondentsfound it challenging to disseminate and implement
the findings of their collective intelligence projects to the

https://www.jmir.org/2019/7/€13792/
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relevant communities, as funders and beneficiaries were
unfamiliar with this emerging method. These challenges arose
partly fromthe“prejudice” of researchers (103) that peoplewho
were outside of the field might not have sufficient capacity to
create solutions. One interviewee spoke of his difficulty in
persuading funders to sponsor the further development of
solutions generated by collective intelligence participantsin a
challenge contest that he had organized:

Thethird challenge...was getting peopleto recognize
that these solutions existed and were available.. there
is a reluctance to use crowdsource and open source
solutions like this. [115]

Good Practice Advice for Planning and Conducting
Coallective Intelligence Projects

When describing their projects, respondents reflected on the
solutions that they had considered or used to overcome these
barriers. We also explicitly sought their advice on what they
perceived to be good practice in planning and conducting
collective intelligence projects. In the sections that follow, we
present respondents good practice recommendations for
collective intelligence projects, covering three main themes:
project governance, planning, and conduct of collective
intelligence projects (Figure 2).
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Figure 2. Good practice advice for planning and conducting research mobilizing collective intelligence.
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The Project Governance

Establishing a Coordination Team

Respondents advised researchers to establish a coordination
team dedicated to supporting projects mobilizing collective
intelligence. They suggested that the coordination team should
include people with diverse expertise to bring more “insights”
(101) to the project and help with “getting leadership and
[funders] on board” (S23). Respondents also encouraged
researchers to involve stakeholders and representatives from
potential collective intelligence participant groupsin planning,
designing, and conducting collective intelligence projects.

Listen very carefully to your participants and work
with them. Ensure mutual benefitsin your design and
co-create the project. [S62]

https://www.jmir.org/2019/7/€13792/
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Respondents advised that the involvement of participants
representatives from early stage would help identify mutual
research interests between participants and researchers, design
appropriate tasks, and develop effective communication
strategies to engage potential participants. Respondents also
emphasized on the importance of including people with
experience in communication in the team to support recruitment

and engagement activities with collective intelligence
participants.

Create a Set of Common Rules

Respondents suggested that the coordination team create a set
of common rules for collective intelligence participants to
encourage mutual respect and constructive contributions. They
mentioned the use of “diplomatic quality control” (103) to flag
aggressive or disruptive behavior from participants and to try
to create a participatory and friendly environment for othersto
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freely contribute their work. They also suggested preparing a
resolution plan to resolve conflicts between collective
intelligence participants.

Planning a Collective Intelligence Proj ect

| dentify the Research Question

Respondents commented that an early step in research involving
collectiveintelligence was to identify “an interesting problem”
(106) with “high scientific valug” (104) that would gain from
the involvement of alarge and diverse community.

It is number one that there is a problem out there
worth solving [...], a project that it makes sense to
try and bring in...people outside of the normal kind
of scope or expertise area for it. [115]

They noted that identifying “just difficult enough” (106)
problems and “ putting yourself in the participants’ [positions]”
(108) were crucia to create appropriate research problems to
gain buy-in from target communities. One interviewee (115)
working in the field of biomedicine and health care described
how a dynamic process involving “alot of conversations’ was
part of the process of establishing whether the community would
be interested in the research problem.

We knew there were a lot of people...working on it
[the research topic] and no one had come up with an
optimal solution and we felt like there were enough
peoplewho would beinterested.. .but that didn’'t come
from us just sitting in a room alone. We actually
reached out to many of the people...to seeif they felt
like there was a need and an ability to really take this
further.

I dentify Communities of Participants

Respondents also considered the choice of the communities a
key factor in ensuring successful mobilizing of collective
intelligence. Respondents suggested identifying communities
who “have most contact with these problems” (105).

You need to have champions of the cause...if you are
doing something on Alzheimer’s, finding a
person..who has Alzheimer’s, who their mother,
father has Alzheimer’s and who has a personal vested
interest and a strong...passion for the cause. [114]]

They emphasized on two important characteristics of the
community—diversity and independence. Diversity in
participants was thought to be important to generate novel
solutions to the research problem. Diversity could be achieved
by involving a larger number of participants with various
disciplines.

The more participantsyou have, the morelikely some

of themwill come with the new idea. [104]
Similarly, maintaining the independence of participants asthey
worked on the research problem was crucial to “free the minds
and let [participants] think freely” (S104), allow “ outside of the

box thinking” (S146), and ensure that participants could voice
their ideas without being influenced by a dominant opinion.

https://www.jmir.org/2019/7/€13792/
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Decide on I ncentives to Engage Participants

Respondents suggested offering acombination of both extrinsic
motivators such as authorship and accessto the dataand intrinsic
motivators such as making tasks enjoyable, offering participants
the opportunity to gain new knowledge and finding meaningful
outletsfor their skills. They described someinnovative activities
to engage participants:

Some of the things that we have done have been really

fun, and really brought the community together...to

create...a sense of community..like the 24-hour

citation screening challenges. Where we have had

hundreds of people, online at the sametime, all with

a gpecific target to try and reach within 24

hours...and those have been hugely exciting, really

popular. [117]
Interestingly, some respondentstried to “ avoid monetary prizes’
(114), asthey believed that “the crowd may only be interested
in the compensation and therefore, may take short-cuts or cheat
if the task alows for that” (S153). Instead, they suggested
offering research partnership, mentorship, or training as ways
to benefit participants' professiona development.

Determine Methods to Evaluate Solutions Created by
Collective I ntelligence and Decision Making

Respondents emphasized the need to “ set up objective methods
to validate the results’ (S65), for example, by establishing a
panel with diverse expertise to comprehensively evaluate
contribution of participants. They aso acknowledged the need
to allow enough time for evaluation, given the large number of
participants, and advised involving the crowd in the evaluation
to increase the efficiency of the process. Automating screening
of participants' contributionswas al so suggested to reduce work
load for the panel when performing the eval uation.

Conducting Collective I ntelligence Projects

Prepare Tasks and I nterface

Respondents highlighted the need to design a user-friendly
interface to “make it really easy for people to contribute even
if they have only got a minute free” (117). They explained that
“the design of theinterfaces or platformswhich peoplewill use
is often overlooked but can influence the results or the ease of
data collection” (S25).

They also advised researchersto prepare training materials and
offer tutorials to explain the project to participants and equip
them with essential skills. However, they noted that thetraining
should avoid providing participants with examples that could
hinder participants' creativity.

Respondents also recommended “verifying if it [the task and
interface] works on small scale” (S16) and gradually scaling
up. The pilot phase could help researchers foresee any technical
and ethical issues related to data collection and participants
identities, which could be addressed before a large number of
collective intelligence participants enrolled.

Create a Clear Description of the Research Problem
Crafting a clear description of the problem in a language
relevant to those communities was considered a key step to
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hel ping collective intelligence participants understand the project
objectives and judge whether they had the relevant skills to
participate:

Good communication of a complex objective or
complex data set...is not...always easy...if there is
something that you don’t even understand, .. .you won'’t
put your time in that challenge [110]

One respondent also suggested dividing the objectives into
concrete deliverables with clear requirements for participants
contributions:

In order for the collective to provide “ intelligence’

as opposed to noise, one must be very careful about
what one measures... If the measures are ambiguous
to the participants, or if there exists a short-cut for
the participants to satisfy immediate goal without
actually contributing to the overall big picture, many
participants will find this short-cut and will explore
it [S20]

Organize Communication Activities to Recruit
Participants

Respondents described how they had organized various
communication activities to recruit participants via
advertisements on social media (eg, Google, Facebook, and
other websites) and announcements in scientific publications.
Several thought of working with an intermediary online
platform, which had a readily available online community, as
a practica approach for those who were new to collective
intelligence. They advised researchers to partner with local
organizations such as nongovernmental organizations,
universities, and patient organizations and organi ze face-to-face
meetings to connect directly with participants.

Engage Participants Through Responsive
Communication

To engage participants effectively, respondents believed that
communicating frequently with collective intelligence
participants, even being available 24/7 to guide them and give
feedback on their contributions. Respondents believed this
would improve the quality of participants’ contributions and
increase their commitment. Further, through responsive
communication with participants, researchers could understand
what resources participants needed for developing an
implementable solution. Although virtual communication helped
in ensuring responsive communication, respondents advised
supplementing this with face-to-face engagement events to
increasetrust and create a sense of community among collective
intelligence participants.

Disseminate Solutions Created by Collective I ntelligence
for Beneficiariesand Collective I ntelligence Participants
Respondents advised researchersto diversify the dissemination

of their project findings through multiple channels and make
the results open access to the public through social media.

Respondents suggested involving | eaders of organizationsfrom
the beginning of the projects to ensure their support for
implementation of solutions generated by collectiveintelligence.

https://www.jmir.org/2019/7/€13792/
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They encouraged other researchers using collectiveintelligence
to “show their results’ (102), “evaluate” (113), and “be
transparent about mistakes’ (117) and believed that rigorous
evaluation of collective intelligence was necessary to provide
evidence of its usefulness to stakeholders, “so that it gets
recognised and funded properly” (113).

Discussion

Our study showed that researchers were interested in looking
for efficient methods of conducting research, leading them to
try collective intelligence. Researchers believed that by
involving large numbers of participantswith various disciplines,
they could find more innovative solutionsto research problems
in a shorter time with fewer costs compared to conventional
methods. They indicated that participants’ contributions could
be solicited to solve problems, generate new research idess,
evaluate ideas, and create intellectual outputs. Researchers
embarking on collective intelligence projects for the first time
learned through the process and gradually improved their
methods. They encountered barriersin planning and conducting
collective intelligence projects due to the lack of a
methodological guidance. We drew on the experiences of
researchers across different fields and with experience of
different collective intelligence methods to identify solutions
and good practice advice to support researchersin the planning
and implementation of their collective intelligence projects.
This advice will help researchers prepare structures and
processesfor their projects, plan essential stepsin their research,
and foresee and devel op strategies to overcome the barriers.

Despite increasing recognition of the value of collective
intelligence in research [27,28], there are still examples of
inappropriate methods used to mobilize collective intelligence
[29]. For example, aproject involving crowdsourcing in Rwanda
failed to recruit and engage participants because the researchers
mainly used socia media for recruitment and requested
participants to use a complicated tool for data collection [30].
However, community membersin Rwandawere not connected
on social media and were unfamiliar with the data collection
tool. These issues could have been mitigated if the
representatives of the target communities were involved from
the outset as members of the project coordination team to advise
on the conception and design of the collective intelligence
project. A National Aeronautics and Space Administration
competition to name a new node of the International Space
Station was misled when an influential person called on the
community to vote for his own name [31]. These examples
emphasize the necessity of sharing experiences of researchers
who have implemented collective intelligence projects to help
future collective intelligence projects avoid methodological
mistakes and outputs that are biased by group thinking.

Severa efforts to define and standardize methods of collective
intelligence in specific fields are available. These include a
practical guide on using challenge conteststo crowdsourceideas
and solutions for health research from the World Health
Organization and a list of toolkits compiled by the European
Association of Citizen Science for researchers carrying out
citizen science activities whereby members of the public collect
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and classify data [17,32]. However, a scoping review of the
literature across different research fields classified four main
methods to mobilize collective intelligence: independent
contribution, challenge contest, games, and collaboration with
a number of projects combining at least two methods [8]. By
exploring experience of researchers who used one or more of
these four methodsin diverse disciplines, our study highlighted
the barriersto mobilizing collectiveintelligence that researchers
might encounter in different contexts. Good practice advice
from researchers across disciplines could benefit researchersin
planning and conducting future collective intelligence projects
using one of these four methods within and outside health
research.

To our knowledge, thisisthefirst quaitative study to investigate
the experiences of researchers in mobilizing collective
intelligence across different fields. By using an online survey
and semistructured interviews with a purposive sample of
international researchers who had experience in implementing
arange of different collective intelligence methods, we gained
a breadth of perspectives. Respondents to the survey and
interviews came from diverse disciplines, and some of them
identified themselves as multidisciplinary researchers. The
survey allowed a degree of interaction between researchers,
which aided the analysis and interpretation of the results.
Identification of areas that researchers agreed on helped us

Nguyen et al

ascertain which barriers and strategies were applicable across
different disciplines. Additionally, the semistructured interviews
allowed researchers to explain the context of their research and
describe their ideas and methods for addressing problems in
mobilizing collective intelligence in depth.

Our study has some limitations. The online survey allowed
participantsto freely expresstheir opinions, but we were unable
to probe further to clarify the information written and gain a
deeper understanding of their context. Furthermore, our survey
and interview samples were mainly researchers who had
published their collective intelligence projects. Therefore, we
are uncertain about how far our findings are relevant to
unpublished collective intelligence projects. Additionaly,
although we interviewed and surveyed researchers who had
experience in running collective intelligence projects, we did
not interview collective intelligence participants. Such data
could provide further valuable insights on how to motivate and
engage them.

In conclusion, mohilizing collective intelligence could be an
effective way to improve research efficiency. The findings
described in this paper should help researchers understand the
barriers to implementing this new method. The good practice
advice that we derived from respondents’ accounts aims to
support researchers in mobilizing collective intelligence
effectively.

Acknowledgments

This project is a part of a Methods in Research on Research (MiRoR) project that received funding from the European Union
Horizon 2020 research and innovation program under the Marie Sklodowska-Curie grant (agreement no 676207). The funders
had no role in the study design, data collection and analysis, decision to publish, or preparation of the manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Online survey questionnaire.

[PDE File (Adobe PDF Fil€), 84K B-Multimedia Appendix 1]

Multimedia Appendix 2
Interview guide.

[PDE File (Adobe PDF File), 77KB-Multimedia Appendix 2]

Multimedia Appendix 3
Theme accumulation curve.

[PDF File (Adobe PDF File), 38K B-Multimedia Appendix 3]

Multimedia Appendix 4
Advice that commentators disagreed with.

[PDE File (Adobe PDF File), 50K B-Multimedia Appendix 4]

Multimedia Appendix 5
Respondents’ research disciplines.

https://www.jmir.org/2019/7/€13792/

JMed Internet Res 2019 | vol. 21 | iss. 7| €13792 | p. 11
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app1.pdf&filename=9521db20d7b9f6461c0c2efa4681ff9f.pdf
https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app1.pdf&filename=9521db20d7b9f6461c0c2efa4681ff9f.pdf
https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app2.pdf&filename=80851408dd38bc33af2a013f0be4e32f.pdf
https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app2.pdf&filename=80851408dd38bc33af2a013f0be4e32f.pdf
https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app3.pdf&filename=d992f8e1ae2591920288bfd9b67f910c.pdf
https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app3.pdf&filename=d992f8e1ae2591920288bfd9b67f910c.pdf
https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app4.pdf&filename=2a66c747091bae3ca231f63fe4fab8ce.pdf
https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app4.pdf&filename=2a66c747091bae3ca231f63fe4fab8ce.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Nguyen et al

[PDE File (Adobe PDF File), 70K B-Multimedia Appendix 5]

References

1.

Guinan E, Boudreau KJ, Lakhani KR. Experiments in Open Innovation at Harvard Medical School: What happens when
an elite academic institution starts to rethink how research gets done? MIT Sloan Manag Rev 2013;54(3):45-52 [FREE
Full text] [Medline: 29276450]

2. ZhangY,KimJA, LiuF, Tso LS, Tang W, Wei C, et a. Creative Contributory Contests to Spur Innovation in Sexual
Health: 2 Cases and a Guide for Implementation. Sex Transm Dis 2015 Nov;42(11):625-628 [FREE Full text] [doi:
10.1097/0OL Q.0000000000000349] [Medline: 26462186]

3. MaloneT, Laubacher R, Dellarocas C. The collective intelligence genome. |EEE Eng Manag Rev 2010;38(3):38-52. [doi:
10.1109/EMR.2010.5559142]

4.  Surowiecki J. The wisdom of crowds. New York: Anchor Books; 2005.

5. Buchder T, Fuchdin R, Pfeifer R. Crowdsourcing, Open Innovation and Collective Intelligence in the scientific method:
aresearch agenda and operational framework. In: ALIFE. 2010 Presented at: Alife X1 Conference; August 19, 2010;
Odense, Denmark p. 679-686. [doi: 10.21256/zhaw-4094]

6. HoweJ. Crowdsourcing: Why The Power Of The Crowd Is Driving The Future Of Business. New York: Crown Business,
2008.

7.  Challenge.gov. About Challenge.gov URL : https://challenge.gov/a/buzz/pages/about-us [accessed 2019-01-23] [WebCite
Cache ID 75dvhib81]

8.  Nguyen VT, Benchoufi M, Young B, Ghosn L, Ravaud P, Boutron |. A scoping review provided a framework for new
ways of doing research through mobilizing collective intelligence. J Clin Epidemiol 2019 Jun;110:1-11 [FREE Full text]
[doi: 10.1016/j.jclinepi.2019.02.007] [Medline: 30772456]

9.  Phylo. URL: https://phylo.cs.mcgill.cal [accessed 2019-01-15] [WebCite Cache ID 75RejI CpE]

10. Foldit: Solve puzzlesfor science. URL: https://fold.it/portal/index.php?g= [accessed 2019-01-15] [WebCite Cache ID
75Rf2agMl]

11. PiantaMJ, Makrai E, Verspoor KM, Cohn TA, Downie LE. Crowdsourcing critical appraisal of research evidence
(CrowdCARE) was found to be avalid approach to assessing clinical research quality. JClin Epidemiol 2018 Dec;104:8-14
[FREE Full text] [doi: 10.1016/j.jclinepi.2018.07.015] [Medline: 30075189]

12. Kiffner R, Zach N, Nordl R, Hawe J, Schoenfeld D, Wang L, et a. Crowdsourced analysis of clinical trial datato predict
amyotrophiclateral sclerosisprogression. Nat Biotechnol 2015 Jan;33(1):51-57. [doi: 10.1038/nbt.3051] [Medline: 25362243]

13. SimsMH, Bigham J, Kautz H, Halterman MW. Crowdsourcing medical expertisein near real time. JHosp Med 2014
Jul;9(7):451-456. [doi: 10.1002/jhm.2204] [Medline: 24740747)

14. Guinney J, Wang T, LagjaaTD, Winner KK, Bare JC, Neto EC, Prostate Cancer Challenge DREAM Community. Prediction
of overall survival for patients with metastatic castration-resistant prostate cancer: development of a prognostic model
through a crowdsourced challenge with open clinical trial data. Lancet Oncol 2017 Dec;18(1):132-142 [FREE Full text]
[doi: 10.1016/S1470-2045(16)30560-5] [Medline: 27864015]

15. Tang W, Han L, Best J, Zhang Y, Mollan K, Kim J, et al. Crowdsourcing HIV Test Promotion Videos: A Noninferiority
Randomized Controlled Trial in China. Clin Infect Dis 2016 Jun 01;62(11):1436-1442. [doi: 10.1093/cid/ciw171] [Medline:
27129465]

16. Leiter A, Sablinski T, Diefenbach M, Foster M, Greenberg A, Holland J, et al. Use of crowdsourcing for cancer clinical
trial development. JNatl Cancer Inst 2014 Oct;106(10):1-3. [doi: 10.1093/jnci/dju258] [Medline: 25217580]

17. Crowdsourcing in Health and Health Research: A Practical Guide. Geneva: World Health Organization; 2018:2018.

18. Créquit P, Mansouri G, Benchoufi M, Vivot A, Ravaud P. Mapping of Crowdsourcing in Health: Systematic Review. J
Med Internet Res 2018 Dec 15;20(5):e187 [FREE Full text] [doi: 10.2196/jmir.9330] [Medline: 29764795]

19. European Citizen Science Association. URL : https://ecsa.citizen-science.net/about-us [accessed 2019-01-15] [WebCite
Cache ID 75Rcy7rs3]

20. Collectiveintelligence 2018. URL: https.//ci.acm.org/2018/program/ [accessed 2019-01-15] [WebCite Cache D 75ReBwHCN]

21. Collectiveintelligence. URL: http://collectiveintelligenceconference.org/ [accessed 2019-01-15] [WebCite Cache ID
75ReWdcJQ]

22. Mailjet. URL: https://www.mailjet.com/ [accessed 2019-01-23] [WebCite Cache ID 75dcRPMr6]

23. GaeNK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of qualitative datain
multi-disciplinary health research. BMC Med Res Methodol 2013 Sep 18;13:117 [FREE Full text] [doi:
10.1186/1471-2288-13-117] [Medline: 24047204]

24. BraunV, Clarke V. Using thematic analysis in psychology. Qualitative Research in Psychology 2006 Jan;3(2):77-101.
[doi: 10.1191/14780887060p06304]

25. Boeije H. A Purposeful Approach to the Constant Comparative Method in the Analysis of Qualitative Interviews. Quality
and quantity 2002 Nov;36(4):391-409. [doi: 10.1023/A:1020909529486]

26. TranV, Porcher R, Tran V, Ravaud P. Predicting data saturation in qualitative surveys with mathematical models from
ecological research. JClin Epidemiol 2017 Feb;82:71-78.€2. [doi: 10.1016/].jclinepi.2016.10.001] [Medline: 27789316]

https://www.jmir.org/2019/7/e13792/ JMed Internet Res 2019 | vol. 21 | iss. 7 | 13792 | p. 12

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app5.pdf&filename=643c5a5036693b70e3752859a735b62f.pdf
https://jmir.org/api/download?alt_name=jmir_v21i7e13792_app5.pdf&filename=643c5a5036693b70e3752859a735b62f.pdf
http://europepmc.org/abstract/MED/29276450
http://europepmc.org/abstract/MED/29276450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29276450&dopt=Abstract
http://europepmc.org/abstract/MED/26462186
http://dx.doi.org/10.1097/OLQ.0000000000000349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26462186&dopt=Abstract
http://dx.doi.org/10.1109/EMR.2010.5559142
http://dx.doi.org/10.21256/zhaw-4094
https://challenge.gov/a/buzz/pages/about-us
http://www.webcitation.org/

                                            75dvhlb81
http://www.webcitation.org/

                                            75dvhlb81
https://linkinghub.elsevier.com/retrieve/pii/S0895-4356(18)30652-8
http://dx.doi.org/10.1016/j.jclinepi.2019.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30772456&dopt=Abstract
https://phylo.cs.mcgill.ca/
http://www.webcitation.org/

                                            75RejICpE
https://fold.it/portal/index.php?q=
http://www.webcitation.org/

                                            75Rf2agMI
http://www.webcitation.org/

                                            75Rf2agMI
https://doi.org/10.1016/j.jclinepi.2018.07.015
http://dx.doi.org/10.1016/j.jclinepi.2018.07.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30075189&dopt=Abstract
http://dx.doi.org/10.1038/nbt.3051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25362243&dopt=Abstract
http://dx.doi.org/10.1002/jhm.2204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24740747&dopt=Abstract
http://europepmc.org/abstract/MED/27864015
http://dx.doi.org/10.1016/S1470-2045(16)30560-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27864015&dopt=Abstract
http://dx.doi.org/10.1093/cid/ciw171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27129465&dopt=Abstract
http://dx.doi.org/10.1093/jnci/dju258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25217580&dopt=Abstract
http://www.jmir.org/2018/5/e187/
http://dx.doi.org/10.2196/jmir.9330
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29764795&dopt=Abstract
https://ecsa.citizen-science.net/about-us
http://www.webcitation.org/

                                            75Rcy7rs3
http://www.webcitation.org/

                                            75Rcy7rs3
https://ci.acm.org/2018/program/
http://www.webcitation.org/

                                            75ReBwHcN
http://collectiveintelligenceconference.org/
http://www.webcitation.org/

                                            75ReWdcJQ
http://www.webcitation.org/

                                            75ReWdcJQ
https://www.mailjet.com/
http://www.webcitation.org/

                                            75dcRPMr6
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24047204&dopt=Abstract
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1023/A:1020909529486
http://dx.doi.org/10.1016/j.jclinepi.2016.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27789316&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Nguyen et al

27.

28.

29.

30.

31.

32.

Mathews A, Farley S, Blumberg M, Knight K, Hightow-Weidman L, Muessig K, et al. HIV cure research community
engagement in North Carolina: a mixed-methods evaluation of a crowdsourcing contest. J Virus Erad 2017 Oct
01;3(4):223-228 [FREE Full text] [Medline: 29057087]

Mathews A, Farley S, Hightow-Weidman L, Muessig K, Rennie S, Tucker J. Crowdsourcing and community engagement:
aqualitative analysis of the 2BeatHIV contest. JVirus Erad 2018 Jan 01;4(1):30-36 [FREE Full text] [Medline: 29568551]
Tucker JD, Pan SW, Mathews A, Stein G, Bayus B, Rennie S. Ethical Concerns of and Risk Mitigation Strategies for
Crowdsourcing Contests and Innovation Challenges: Scoping Review. JMed Internet Res 2018 Dec 09;20(3):e75 [FREE
Full text] [doi: 10.2196/jmir.8226] [Medline: 29523500]

Jones M, Kondulis F. World Bank. 2016. L essons from a crowdsourcing failure URL: https://blogs.worldbank.org/
impacteval uations/l essons-crowdsourcing-failure [accessed 2019-01-14] [WebCite Cache ID 75QFKTL3]

Zetlin M. Inc. 2016. The 5 worst crowdsourced ideas of all time URL: https.//www.inc.com/minda-zetlin/
the-5-biggest-crowdsourcing-fails-of-all-time-.html [accessed 2019-01-14] [WebCite Cache ID 75QHsbkUp]

European Citizen Science Association. 2019. A collection of Citizen Science guidelinesand publications URL: https.//ecsa.
citizen-science.net/bl og/coll ection-citizen-sci ence-guidelines-and-publications [ accessed 2019-05-07] [WebCite Cache ID

78BKODOEQ]

Edited by G Eysenbach; submitted 25.02.19; peer-reviewed by SDay, J Tucker, W Tang; commentsto author 11.04.19; revised version
received 16.05.19; accepted 17.05.19; published 02.07.19

Please cite as:

Nguyen VT, Young B, Ravaud P, Naidoo N, Benchoufi M, Boutron |

Overcoming Barriersto Mobilizing Collective Intelligencein Research: Qualitative Sudy of Researchers With Experience of Collective
Intelligence

J Med Internet Res 2019;21(7):e13792

URL: https.//mww.jmir.org/2019/7/€13792/

doi: 10.2196/13792

PMID: 31267977

©Van Thu Nguyen, Bridget Young, Philippe Ravaud, NivanthaNaidoo, Mehdi Benchoufi, Isabelle Boutron. Originally published
in the Journal of Medical Internet Research (http://www.jmir.org), 02.07.2019. This is an open-access article distributed under
theterms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/,
aswell asthis copyright and license information must be included.

https://www.jmir.org/2019/7/e13792/ JMed Internet Res 2019 | vol. 21 | iss. 7 | 13792 | p. 13

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/29057087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29057087&dopt=Abstract
http://europepmc.org/abstract/MED/29568551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29568551&dopt=Abstract
http://www.jmir.org/2018/3/e75/
http://www.jmir.org/2018/3/e75/
http://dx.doi.org/10.2196/jmir.8226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29523500&dopt=Abstract
https://blogs.worldbank.org/impactevaluations/lessons-crowdsourcing-failure
https://blogs.worldbank.org/impactevaluations/lessons-crowdsourcing-failure
http://www.webcitation.org/

                                            75QFjkTL3
https://www.inc.com/minda-zetlin/the-5-biggest-crowdsourcing-fails-of-all-time-.html
https://www.inc.com/minda-zetlin/the-5-biggest-crowdsourcing-fails-of-all-time-.html
http://www.webcitation.org/

                                            75QHsbkUp
https://ecsa.citizen-science.net/blog/collection-citizen-science-guidelines-and-publications
https://ecsa.citizen-science.net/blog/collection-citizen-science-guidelines-and-publications
http://www.webcitation.org/

                                            78BkODoEQ
http://www.webcitation.org/

                                            78BkODoEQ
https://www.jmir.org/2019/7/e13792/
http://dx.doi.org/10.2196/13792
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31267977&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

