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ABSTRACT

Advancements in digital civics have enabled leaders to engage and gather input from a broader spectrum of the public.
However, less is known about the analysis process around community input and the challenges faced by civic leaders as engagement practices scale up. To understand these challenges,
we conducted 21 interviews with leaders on civic-oriented
projects. We found that at a small-scale, civic leaders manage
to facilitate sensemaking through collaborative or individual
approaches. However, as civic leaders scale engagement practices to account for more diverse perspectives, making sense
of the large quantity of qualitative data becomes a challenge.
Civic leaders could benefit from training in qualitative data
analysis and simple, scalable collaborative analysis tools that
would help the community form a shared understanding. Drawing from these insights, we discuss opportunities for designing
tools that could improve civic leaders’ ability to utilize and
reflect public input in decisions.
CCS Concepts

•Human-centered computing → Human computer interaction (HCI); User interface design;
Author Keywords

Digital Civics; Community Engagement; Qualitative Data
Analysis; Public Input
INTRODUCTION

Engaging people on important issues of public concern is a
cornerstone of democracy. Digital civics is an emerging crossdisciplinary area that explores new ways to utilize technology
for promoting democratic participation in the design and delivery of civic services. The goal is to enable wider participation
by utilizing technology to support participatory democracy
and greater transparency [29, 32, 48, 49, 62]. Advances in
digital civics have made it easier than ever for civic decision
makers to collect public input through online surveys, mobile
applications, online platforms, kiosks, etc.
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Arnstein theory of engagement describes public involvement
as a spectrum from simply being consulted to feeling empowered to enact change [9]. In response, many researchers have
sought to empower different voices beyond simply providing data to identify issues (e.g. [10, 28]). In recent years, the
HCI community has shown increasing interest in understanding civic decision-making processes and designing possible
interventions that can support new forms of civic participation [10, 13, 17, 18, 46]. Previous interview studies in civics
have uncovered current practices including efforts to lower
the barrier to participation, create relationships and to build
trust [10, 13, 17]. Other researchers focus on working closely
with both community and city officials to propose principles
and best practices for community engagement [10]. Prior
work indicates the importance of face-to-face engagement
methods [17, 18] but also recognizes the limitations of this
approach in terms of creating an inclusive, representative, and
transparent process [14, 20, 42, 53, 57]. However, these studies
mostly focus on how people engage with the early stages of
design. As of yet, less attention has been paid to how civic
leaders analyze and utilize community input, and what challenges ensue with increasing this data.
To address this gap, we conducted interview studies with 21
civic leaders across a broad range of organizations and roles.
To set the context, we first define what we mean by civic
leaders and community input. We use civic leaders as an
umbrella term to include the wide range of leaders involved
with civic decision-making. In our interviewee pool we have
5 decision makers who are in charge of key decisions and are
often affiliated with the government, 11 community leaders
who work to foster change on behalf of a community, and 5
researchers who play a dual role in leading engagement efforts
and analyzing and interpreting the results. We use public input
and community input interchangeably to refer to qualitative
input including ideas, comments, and opinions from members
of the public.
Similar to previous research, our study found that civic leaders
have a strong preference towards hosting face-to-face meetings and gathering qualitative input, rather than quantitative
data [10, 17, 18]. Furthermore, we found that, in small-scale
face-to-face public methods, civic leaders have established collaborative or individual approaches for quickly summarizing
and analyzing public input. However, as civic leaders try to
increase the scale in order to gather more representative input, they face challenges in analyzing and utilizing qualitative
data. Issues of data sanctity, representativeness, and reliability

complicate the process because the data is unstructured, multifaceted and needs more advanced tools for analysis. Civic
leaders suggested that collaborative analysis approaches could
enable decision makers to work collaboratively with other
civic leaders, data analysts, as well as the public, and could
help to reduce biases and increase transparency. They also
pointed out that simple collaborative tools for thematic analysis would enable them to quickly formulate actionable insights
based on a shared understanding of community desires and
needs.
This paper contributes insights about the iterative process of
analyzing, and interpreting community input. Our findings
expand on prior work by outlining specific challenges of analyzing large-scale, qualitative public input and by pointing to
the limitations of established face-to-face analysis approaches.
These findings suggest design directions for large-scale qualitative analysis tools that can augment current civic practices,
reduce time and resources needed for analysis, and increase
transparency in the data analysis process.
BACKGROUND

In this section, we discuss the limitations of traditional civic engagement practices and technological interventions that have
been developed to address these constraints and to engage
the public in more democratic ways. Finally, we review interview studies that uncovered current engagement practices
and challenges, and discuss how our work adds to this body
of research.
Limitations of Traditional Civic Engagement Strategies

Traditional civic engagement activities—like public workshops and design charrettes—can help communities express
their needs and work through civic issues with public officials. Such activities are typically led by people or organizations that we refer to as civic leaders. However, traditional
civic engagement activities have many limitations. Civic leaders who organize and often facilitate these activities need to
work around key constraints such as physical space and time
scarcity [42, 45]. Scheduling these spaces inherently means
limiting attendance to those participants who are able to attend
at a specified time and place. While decision makers might
rely on civic engagement activities for actionable information,
the public may also take these opportunities to release tension,
frustration and grief [14].
To address conflicting perspectives and reach consensus
among stakeholders, some civic engagement activities involve
debate and deliberation. However, such debates often advantages people with training in analytical and rhetorical reasoning by providing them more time to construct reasoned
arguments regarding an issue [55]. Researchers found that
some people simply do not like being exposed to perspectives
that challenge their own [25]. Exposure to such perspectives
can cause people to retreat and avoid [25], and become polarized toward their existing views [57]. These behaviors can
lead a decision-making group to ignore their better judgment
or suppress individual perspectives in favor of a false consensus or group harmony [36, 45]. In many cases, members
can suppress individual opinion due to reluctancy of publicly

expressing concerns if they believe that others are likely to
disagree with them [50].
In sum, traditional methods unevenly represent all individuals
affected by a decision and often fail to capture, record and
incorporate a broad spectrum of the public input [34]. While
the goal of public engagement is to form a shared narrative
through gathering broad community perspectives [37, 52, 55],
traditional civic engagement activities often do not produce a
shared narrative [53]. Digital civics offer strategies towards
improving the practice of civic engagement especially by increasing access to information and broadening engagement,
enabling wider participation in the design and delivery of civic
services [49, 62].
Technology to Support the Data Pipeline in Civics

Numerous technological solutions have been developed to
address the limitations of traditional methods and to engage
the public in more democratic ways. We define the “data
pipeline” in civics as the process of gathering, analyzing and
utilizing public input. We discuss methods and ways that
online technology can be used to gather input from a broader
range of the public, and we describe online solutions that
facilitate the process of analyzing and utilizing qualitative
input and public opinion.
Tools for gathering community input
The rise of the Internet and ubiquitous access to mobile devices has enabled government and city officials to collect
information about people’s needs and issues more efficiently
than traditional methods. While public opinion polls and
surveys are still commonly used to collect community input,
researchers have explored ways to make surveys quicker and
more accessible to the broader population [19]. WikiSurvey
is one example that has been used by cities to quickly gather
public input by offering a pairwise voting approach [54]. Similarly, mobile applications have provided new opportunities for
community members to quickly report issues (e.g. [2, 26]), or
share their ideas (e.g. [59]) with government officials. Other
methods for engaging the public make use of online forums
(e.g. NextDoor.com [4]). These tools generally attempt to
lower barriers for the public to report issues and share ideas,
while enabling city officials to hear from a broader, more
representative range of community members.
Tools for analyzing and interpreting community input
A key goal of online engagement is to orient community discussions towards surfacing various perspectives, building consensus, and utilizing public opinion. Several research tools
have been designed to address these issues [39, 41, 68, 69]. For
instance, Consider.it is a deliberation technology that explicitly
structures community discussion using a visualization around
the pros and cons [41]. Procid provides interaction and visualization features that brings consensus strategies to distributed
design discussions [69]. Political Grid analyzes political opinion by placing tweets on an “agreeability vs. importance” grid,
which are then visualized to evaluate group-based voting patterns [39]. These tools facilitate consensus building process
using online interactive tools for distributed design decisions.

A number of online deliberation platforms seek to provide
support for surfacing people’ perspectives. For instance, Deliberatorium is a platform that fosters group deliberation on
complex issues [40]. It combines argumentation mapping
and social computing to allow people to merge insights and
find solutions to shared problems. Users rate ideas and arguments while moderators check pending posts. Pol.is is an open
source democracy platform that allows large-scale communication by incorporating machine learning, data visualization,
and artificial intelligence to facilitate conversation [5]. Pol.is
creates and analyzes a matrix comprised of what each person
thinks about every comment through a voting system and then
visually clusters people according to common beliefs.
Other tools support the exploration and analysis of online discussions and public input (e.g. [21, 47, 64]). Many of these
analytic tools use visualization to surface sentiment of public
opinions [21, 47]. In contrast to simply showing sentiment,
there have been some attempts to visualize the topics discussed
within conversations [23, 61, 63]. For example, MultiConVis
is devised of a hierarchical topic model from a collection of
online conversations by aggregating the topics of each conversation in the collection [33]. Other approaches make sense
of civic discussions by building user interfaces to summarize
discussions (e.g. Wikum [67]).
What most of these tools share in common is facilitating analysis of qualitative comments through visualizing the data to
surface sentiment, anomalies, likes/dislikes, and pros/cons.
Most of these tools were built to support communication between the public and decision makers. Some have been developed to empower the public to play a more active role in
the decision-making process, whereas as others are concerned
with the analysis process. However, most of these efforts are
research tools that have been built to test a concept. In practice,
there is a lack of adoptable and scalable tools for analyzing
and utilizing community comments. Harding et al. argue that
technology builders must understand the needs of civic leaders
to build systems that can be adopted in practice [31]. Our
study responds to this call to uncover civic leaders’ current
practices, shortcomings, and their desires for tools that can
help them understand, analyze and utilize public input more
effectively.
Prior Interview Studies in the Civic Space

Prior interview studies have provided rich insights about civic
engagement in practice, especially regarding the early phases
of the process. For instance, Manuel et al. revealed the importance of qualitative public opinions and moving past simple measures of public preference (e.g., voting, polling) to
make better use of complex forms of public input like storytelling and debate [46]. These studies produced guidebooks
with best practices for the design of civic engagement activities [10, 28]. For instance, Asad et al.’s interviews with
participants of a community design intervention led to the development of a “playbook” for how to approach city-wide civic
engagement [10]. Gordon and Mihailidis’s interviews with
city employees revealed communication practices of specific
neighborhoods [28]. Based on their results, they proposed establishing a fluid and open-ended dialogue across the boundary

between a government and its communities to solve problems.
More recently, Corbett and Le Dantec [18] conducted an interview study across different city departments to understand
their practices in engaging community. They characterized
community engagement practices across the following themes:
raising awareness, building relationships, setting the table,
finding opportunities, and a cross-cutting theme focused on
technology use.
These ethnographic and interview-based studies contributed to
a better understanding of what happens in practice. These studies uncovered a preference towards face-to-face public engagement in order to create relationships and build trust [10,13,17].
However, most studies in civics focus on characterizing the
early phases of gathering public input, rather than understanding how civic leaders analyze these qualitative comments.
While these studies suggest investing in digital engagement
strategies for broadening participation, the extent of technology use reported in these papers is mostly limited to tools
for supporting communication or enabling information and
service exchange [17, 18], for instance, using social media
platforms and online websites to engage the community or to
share information with them.
Closer to our focus on understanding the practices and challenges of civic leaders in regards to civic data, Boehner and
DiSalvo interviewed civic leaders to learn about their strategies
of using civic technology and data [13]. They identified key
problems, such as data access, data literacy and fragmentation
that cause duplication of efforts [13].
Our study extends prior work by focusing on the practice of
data analysis. In particular, what happens when civic leaders
move away from relying solely on in-person analysis methods
and what challenges come with analyzing and utilizing large
amounts of qualitative data. We recruited a diverse interviewee
pool, with some focusing on small-scale and some adopting
technology to scale up public engagement. This allowed us to
better understand what issues arise when civic leaders try to
scale up public engagement, what technology they currently
use, and what shortcomings emerge with existing technology.
METHOD

We conducted 21 interviews with civic leaders from a range
of different roles in charge of communicating with people,
gathering their issues and ideas, and analyzing and making
decisions/recommendations based on community input. We
focused our interviews with people in San Diego, a large
metropolitan city with fast grown and numerous ongoing urban planning efforts. In order to understand practices and challenges of community engagement at scale, we also included
participants from organizations outside San Diego who grapple with challenges of analyzing and utilizing large amounts
of public-generated data.
Participants

Through professional connections with the city and design
community, we collected a large list of potential interviewees
(around 100 people). We recruited interviewees by emailing
contacts and using the snowball method [27] to find more
participants. To ensure we engaged multiple perspectives and

ID

Role

Role Description

Engagement Practice(s)

F2F, Online Surveys

Decision Maker (DM)
P1

Vice President of Engagement of Civic Initiative

Facilitates engagement initiatives within community

P2

Senior Director of Nonprofit Foundation

Partners with groups within city in development

F2F, Mobile App, Online Engagement Platform

P3

Director of Performance and Analytics

Leads city wide initiatives in community outreach

F2F, Online Engagement Platform

P4

Director of Engagement of City-Led Initiative

Leads department to improve city’s efficiency

F2F, Mobile App, Online Surveys

P5

Director of Center for Civic Engagement

Designs and implements programs locally

F2F

Community Leader (CL)
P6

Community Activist

Oversees group to promote civic engagement

F2F

P7

Research Collaborator in Online Platform

Coordinates city-wide initiative

F2F, Social Media

P8

Founder and President of a civic innovation lab

Founded a nonprofit social enterprise

F2F

P9

Member of local innovation lab

Researches impact of technology on society

F2F, Social Media, Online Engagement Platform

P10

Senior Director at local innovation center

Directs organization promoting engagement

F2F, Online Surveys, Online Websites

P11

Community Consultant

Makes decisions in community engagement efforts

F2F

P12

Manager and Co-founder of Civic Organization

Directs non-profit organization focused on engagement

Online Engagement Platform

P13

Founder and CEO of Online Platform

Created online platform to collect public opinion

Online Engagement Platform

P14

Civic Landscape Architect

Builds plans/blueprints for local projects

F2F

P15

Senior Planner

Directs a community non-profit group

F2F

P16

Founder and President of a civic innovation lab

Leads lab working with civic technologies and data

F2F

F2F

Researcher (R)
P17

Professor and Civic Initiative Organizer

Advises government on environmental issues

P18

Research Fellow at Participatory Project

Researches urban transformation in communities

Online Discussion Forum

P19

Professor and Researcher

Coordinates distributive network for civic tech

F2F, Online Discussion Forum

P20

University Researcher and Urban Planner

Creates strategic plans for varying scales

F2F

P21

Research Coordinator

Brings assessment methods to government

F2F, Online Discussion Forum

Table 1: We conducted 21 interviews with civic leaders with a wide range of roles in leading civic initiatives. This table shows
participants, their roles, and their engagement practices. Practices include face-to-face (F2F) meetings, mobile applications/online
surveys to gather input, and social media or online websites to post events or share reports. While most of the above online
methods create a one-way communication channel, online discussion forums and online engagement platforms engage the public
online to deliberate on issues and collaborate with decision makers to better communicate their preferences and aspirations.
captured practices within community engagement at various
scales, we reached out to several organizations who struggle
with challenges of analyzing and utilizing large amounts of
public-generated data. Through these efforts, we received
responses from 21 civic leaders including leaders of large scale
public engagement initiatives (e.g. Imagine Boston [3], Every
Voice Engaged [1], Climate CoLab [35], and Participatory
Budgeting Project [30]). All participation was voluntary. We
did not offer reimbursement as they were informed via the
consent forms that we sent out before the study.
Table 1 shows the participants and their roles, their engagement practices, and the scale of their outreach. It is notable
that, while we categorized our interviewees based on their
main roles, researchers often played a dual role. Several
worked both as community leaders as well as analysts who
were charged with analyzing and reporting results to decision
makers.
Procedure

Interviews were semi-structured, 45-60 minutes long and conducted over the phone—with the exception of two in-person
interviews. We audio recorded all the interviews and took

extensive notes. We asked open-ended questions and encouraged interviewees to describe their related experiences, such as
“think about the last time you worked on a project” or “share
how you’ve been involved with civic engagement”. Each interview was conducted with (at least) two members of our
research team to split the roles of interviewer and note taker.
We asked questions specific to civic leaders’ practices and
challenges, methods used for gathering and analyzing the data,
methods used for communicating gathered data back to the
public, and use of technology to support the process. Finally
we asked what they hope to understand from public input,
as well as what their ideal civic data practices and outcomes
would look like.

Data Gathering and Analysis

In total, we gathered ~1000 minutes of audio recordings, transcribed them, and then placed each unique statement into our
analysis software (shared spreadsheet). We labeled the data
with summary notes and then printed out the data to perform
a cluster analysis. Through an iterative coding method, we
grouped common practices, tools and challenges into highlevel categories. Through this process, we surfaced a set of

topics and extracted representative quotes from participants to
support our analytical claims.
FINDINGS

The diversity of interviewee pool, with some focusing on
small-scale and some adopting technology to scale up public engagement, allowed us to better understand what issues
arise when civic leaders try to scale up public engagement.
Table 1 summarizes different engagement practices that we
found in our study. Practices include face-to-face (F2F) meetings (7 relied only on F2F, and 11 utilized a mix of F2F with
other methods), use of mobile apps to gather issues (2 interviewees), online surveys to gather input (3 interviewees) and
use of social media or online websites to post the events or to
share reports (3 interviewees). A few leaders adopted online
discussion forums to engage the public online to deliberate
on issues (3 interviewees), online engagement platforms to
enable collaboration between the public and decision makers, and to communicate public preferences and aspirations (5
interviewees).
In the following, we discuss what civic leaders hope to capture
from community input, then we reveal current practices for
data analysis in small and large-scale settings, and also report
on shortcomings as perceived by civic leaders.
Civic Leaders Seek Rich & Representative Public Input

In terms of what civic leaders hope to understand from the
data, many community leaders mentioned “the community’s
priorities or main supporting themes” as a guide for decisions
that will be supported by the community (P10 and P11). A
city official wanted to ideally see “expectations of the community” (P14). She adds “from citizens, I hope to understand
both memories and expectations for a place”. Another said
they “are much more interested in people’s reactions [...] to
the projects or activities or prospects for the future” (P11).
Furthermore, they showed interest in understanding whether
“there are particular groups that are being marginalized or shutout by a particular proposal” or when strong opinions play
into “swaying a decision one way or the other” (P9).
Civic leaders talked about the need to gather metadata (such
as demographic, socio-economic, and cultural background) to
understand the source of comments (P6, P9). One participant
said:
Civic data [should] incorporate demographic data, show where the
source is coming from (e.g. strong or passive opponent), [represent]
some combination of sentiment and criteria with summary and key
points, and finally, show [what] aspects of a project is positive or
negative (rather than stating positive or negative reaction to a project
[as a whole]). (P9-CL)

However, even if they gather some of these metadata, in practice, they cannot trace the data back to a person due to privacy
and legal issues. P19 says, “we don’t track every answer from
a person. [Because] we ran into some legal issues and cultural
differences.” Another said, ideal civic data should show “how
many people share a feeling or feedback, [and allow people to]
see each other’s comments so they can tell where the decision
was derived from” (P13).

In-person Engagement Affords Collaborative Analysis

In small-scale face-to-face engagement meetings, manually
coding community input is the most popular analysis method
found among our participants. The best case scenario is a
collaborative process where they engage community members
in summarizing all comments during the meetings. This allows
civic leaders to interact with community members through a
group activity (P18) to build a shared narrative of what has
been discussed.
We would go over it [all comments] together and we would talk about it
and discuss it. To try to help people make more equitable decisions...to
encourage people to think through the project ideas that they were
proposing, about what the impact on the community with respect to
pre-existing inequality and pre-existing racial and ethnic disparities.
(P18-R)

Some community leaders would hand out sticky notes to community members to narrow down options and prioritize based
on certain criteria. These kinds of in-person analyses enable
“further interaction and negotiation with community members”
(P10). Furthermore, in-person analysis provides a co-learning
opportunity among people with different needs (P19). It also
allows a deeper dive into community needs:
You get the benefit of having people interacting with each other and
that interplay influences the way people think about something. So you
can really see how people’s values play into the way they think and you
can see more of a diversity in the ways people think about a particular
issue and understand why that diversity exists and why people have the
positions that they have. (P21-R)

However analyzing the comments from dozens of people can
be challenging during time-limited, face-to-face workshops,
as one participant described:
There were 100+ people and a bunch of comments. The leader and
her team manually went through the comments and coalesced all the
similar comments and how many people made that type of comment.
(P16-CL)

The sheer amount can force civic leaders to sort data through
manual coding outside of meetings (P16, P19, P13), mostly
by an individual who may be the main decision maker (P14),
facilitator (P10 and P11), or a designated note taker (P11).
Thematic Analysis is Difficult to Scale

When dealing with large-scale community input, civic leaders reported a costly, tedious, and time-consuming analysis
process. Due to a lack of time, decision makers often need
to outsource the data analysis as the volume increases. An
interesting case study that we came across in our interviews,
was a large-scale initiative that required collaboration between
decision makers and researchers. However, researchers who
were in charge of facilitating engagement efforts and analyzing
the results reported several issues in this process:
Anytime you start talking about analyzing qualitative data from hundreds of people, this takes a lot of time and energy to boil down into
something that is useful for decision makers because they certainly
don’t have time to go through all of that data. (P21-R)

When the data is outsourced, it adds several rounds of iterative analyses. This iterative back and forth process between
researchers and decision makers requires extensive time and
resources:

We’re finding that [qualitative data] is having an impact that we didn’t
even realize that it would have, but...we only have so much manpower
to analyze the data and put it out there. [...] We gave them [decision
makers] different rounds of results and then we get questions and then
we would provide them with answers to those questions. So, it was an
iterative process that finally generated a report that got passed around
the community. (P21-R)

As we heard from many participants, qualitative community
input is “multifaceted and challenging to analyze” (P20-R).
Qualitative [data] is tough because it gets down to opinions and you
have neighbors arguing with each other. But nobody can argue with
quantitative. (P15-DM)

The conflicting nature of public input also adds challenges
for data analysis and motivates decision makers to adopt less
intensive practices such as relying on quantitative data.
Since 2012, [decision makers] only asked Likert-scale questions and
they don’t ask anymore qualitative [questions], because it is so hard to
analyze [data] at global scale. (P19-R)

This is despite decision makers’ preferences to gather rich
qualitative input. Quantitative data is easier than qualitative
data to analyze but reduces decision maskers’ ability to understand people’s desires, issues and rationale for their input.

data to something useful for decision makers and 2) educating
decision makers to understand qualitative data:
Capturing what the decision maker actually wants can be kind of difficult. So those are the two major obstacles that we deal with: lots of data:
it is hard to boil down, and also educating decision makers on what it is
that they can actually use and having them understand what they can
use. So in most of the projects we’ve done so far there’s been a little bit
of a “question-mark” as to, from the [decision makers’] standpoint, how
can I actually use this data? It’s kind of an experimental risky thing for
them. They think they’re going to get something out of it but they’re
not really sure what it is because they’ve never really received data in
that way. (P21-R)

P21 also added a point about lack of a systematic analysis
process and a need to customize analysis based on different
projects:
There’s a lot of co-learning that needs to happen between us and decision makers. Besides, every decision maker is going to have different
type of needs, so in some ways we’re reinventing the way we analyze
the data every single time. (P21-R)

These results suggest that the lack of literacy in analyzing
large quantities of qualitative data makes this process more
complicated.
Summarization Often Leads to Marginalization

Lack of Easy to Use Collaborative Analysis Tools

Due to lack of time and difficulties of analyzing large volumes
of qualitative data, civic leaders outsource the data analysis
(P17-R, P2-DM). One interviewee said: “we have a group of
consultants who helped us do a lot of the analysis” (P2-DM).
Another stated that decision makers do not have time to analyze and summarize the qualitative data and therefore they outsource their data to analysts (P21-R). This shifts the analyies
of community input from a collaborative, open and transparent
process to a black box. When the data is outsourced, there
is a disconnect between analysts, community and decision
makers. The current set of tools are very time-intensive and
expert-orientated.
Several community leaders, particularly researchers in charge
of analyzing and relaying the data to decision makers, mentioned using social science coding tools such as ATLAS.ti [6]
and Dedoose [7] for thematic coding (P17-R, P9-CL, P21-R,
P19-R). Researchers expressed a desire for analysis tools that
help them analyze data more efficiently:
We don’t have the software [for extensive analysis]. There is a wishlist
for better tools; there is a big gap between what we want to analyze and
what we are able to analyze. If we had tools that can help us analyze
[the qualitative data] in a reliable way, we could do it [analysis] in a
more efficient and optimal way. (P19-R)

One participant tried to use Google Docs because of its collaborative nature to make the analysis more inclusive, but
they pointed out the cloud-based word processing tool do not
necessarily help get people engaged and focused on the task:
Getting [staff] to go on Google Docs and put their meeting notes [...],
it’s hard to get them to engage. So the tools need to be quite simple,
easy to use, and I think they need to be focused. (P7-CL)

Researchers in charge of analyzing the data reported challenges of communicating with decision makers. They pointed
out to two major obstacles in this process 1) boiling down the

Depending on the practice and the scope of the project, civic
leaders adopt different strategies for utilizing public input.
Civic leaders often make decisions “based on summarized data”
(P13-CL). One interviewee said, “I have staff who put together
the summary, and then I review it to see if I agree with it. I
provide the strategy on how I want them to summarize the data
based upon the activity” (P3-DM). Others attempt to use the
summaries to create a consensus model. One participant talked
about organizing input “based on value, need, and benefit on
a matrix to rank projects, and then using a consensus model
where people vote together. However, consensus models can
suppress minority viewpoints” (P18-R). Biases in aggregated
data seems to be a common problem for both data gathered
in small-scale as well as large-scale. In the case of big data,
one interviewee says that “the analysis becomes a project by
itself and the big challenge is to account for biases” (P19R). Others raised similar concerns about how summarizing
the input leads to missing some interesting points of view:
“not all info is captured in writing down the discussion due
to imperfect summaries. The benefit might also be that it’s
shorter, but it might be imperfect and not capture the right
thing” (P13-CL). Another said:
[When you’re] treating everybody as staying in aggregate, you lose the
visions that are actually embedded into those [individual perspectives].
(P19-R)

One decision maker thought a collaborative summarization
approach can benefit analysis:
We could reduce biases, if we could couple people into teams to look
at data for interpreting [...] there is a lot of subjective information that
you are collecting. So having a few people on our team to look at stuff
allows for a consideration of interpreting results [in] different ways
and trying to figure what do we think people meant when they said
something. (P3-DM)

This echos the need for collaborative tools that can offset
some of the biases and allow for more effective collaboration

to surface main themes. To communicate the results, there
are several practices including putting the PowerPoint slides
online (P14-CL), reporting the results online in interactive (P4DM) or static visualization form (P2-DM). While visualization
is one of the most commonly used method to summarize and
communicate an overview, we found some civic leaders to
be reluctant to represent visualized data. One decision maker
specifically made a comment about how transforming data
into visualizations can create a misconception by implying
that it is “the data,” whereas in reality it is non-representative
data gathered from a small group of self-selected individuals
(P3-DM). Even in more participatory methods such as “collaboratively prioritizing and voting methods, there are dangers
of overlooking affected populations” (P1-DM). Interviewees
who were involved with in-person engagement, similarly expressed limitations surrounding how face-to-face methods are
non-representative. Furthermore, one researcher mentioned
“[decision makers] are only interested in the answer, not so
much to understand and do a deep dive analysis and interpretation” (P19-R). This indicates that turning data to summaries
not only could lead to missing marginalized perspectives, but
also could oversimplify the story.
DISCUSSION AND FUTURE DIRECTIONS

The findings uncovered a number of challenges as civic leaders seek to scale up community engagement practices. Similar
to previous studies, we found that civic leaders strongly prefer
hosting regular face-to-face public meetings [10, 13, 17] with
a tendency towards gathering qualitative input—rather than
purely quantitative data—to gain a richer understanding of
the community’s desires and needs [58]. We found that the
scale of engagement directly affects the approach to data analysis. In small-scale face-to-face settings, civic leaders have
adopted a variety of approaches for collaborative analysis of
community data. However, as civic leaders seek to scale up
community engagement and manage a deluge of data, they
have to outsource the analysis. When the data is outsourced,
analysis moves from an open process that used to be handled
during face-to-face meetings into more of a black-box process.
This not only demands more resources and labor but also jeopardizes the transparency of the process and raises the potential
of bias and uncertainty.
Most civic leaders use traditional interpretive models to code
the data and surface themes [56]. A few researchers mentioned
use of social science coding tools such as ATLAS.ti [6] and Dedoose [7]. Although these tools are collaborative, they require
expertise that can typically be used by researchers/analysts
with both adequate training and a rich understanding of context. Even with the use of such tools, researchers described
the analysis process as a very time-consuming and potentially fraught process. Outsourcing data analysis also requires
back-and-forth communication between researchers and civic
leaders to generate civic data that is ideally parsed with the
community’s sentiments, key values, and themes. Researchers
in charge of analyzing large-scale data reported this process
as extremely tedious and time consuming. Furthermore, they
wanted better collaboration tools in order to work more closely
with decision makers to summarize the data.

To communicate the results with decision makers and the
public, most leaders created some form of summary but all
acknowledged how summaries can be imperfect and biased.
Some leaders hesitated to even communicate the summaries
back to the public due to uncertainties around the representativeness of the data. Reflecting on our findings, we draw
out future directions for technology to combine in-person
and online engagement strategies and for technology to be
based on civic leaders’ specific needs to empower them in
utilizing public input. We explore how in-person meetings
could facilitate large-scale, collaborative analysis, and how
computational methods could supplement traditional analysis methods. Finally, inspired by visualization research in
communicating uncertainty in data, we discuss methods for
representing data quality issues, such as incompleteness and
non-representativeness.
Creating a Tighter Coupling Between In-Person and
Online Engagement

While in-person meetings are still the modus operandi for civic
leaders, they often limit the inclusiveness of voices and lead
to non-representative summaries of the community’s perspective. Many have called for a push in technology to broaden
the access to civic data and allow more democratic participation [29, 32, 48]. However, there has been some skepticism
about moving to online participation. For instance, researchers
have talked about the digital divide as a barrier for inclusiveness [16]. Other issues in online engagement methods include
keeping people motivated, sharing information effectively,
and overcoming learning curves to work in online environments [24]. Our results suggest that civic leaders may want
to develop hybrid approaches that take advantage of both inperson meetings and online technologies. Some of the most
successful practices we found, used hybrid models to broaden
participation and increase the inclusivity of the data.
Such hybrid combinations could combine tools in a novel way
to communicate information and to obtain community feedback in the broadest sense. For example, posting the results
of in-person meetings online can provide information on the
process as a whole, which can keep the public up-to-date with
decisions and invite a broader set of the public to improve and
evaluate the ideas online [44]. Coupling face-to-face methods
with online gathering methods allows for a more inclusive
approach by allowing people who typically do not have the
time or resources to attend in-person meetings to provide input
online (e.g. families with kids). Such hybrid methods widen
the net of collaboration and democracy in diverse communities. Furthermore, previous research suggest that large-scale,
open discussion can lead decision makers to make better decisions [22]. Our research results support this as civic leaders
mentioned the value of understanding how decisions were
made or consensus was built through community members’ interactions with one another. Incorporating the history of ideas
and actions coupled with a concise description of the project
and goals can help with engaging newcomers. To see more
widespread adoption, tools should address the needs of both
parties by being informative to decision makers and simple,
quick and engaging for community members [44].

Designing Collaborative Sensemaking Approaches

According to our results, one consistent problem is the lack
of time and accessible tools for decision makers to analyze
the data. Civic leaders consistently referred to the analysis
process as being costly, time consuming, complicated, and
tedious. This complexity is inherent to civic decision-making
which involves many influential factors such as policy, budget, historical context, environmental constraints, and various stakeholders’ needs and expectations. Civic leaders have
sought to address this complexity by bringing people into the
analysis process during in-person meetings. However, as they
try to increase the scale, the data analyses are often outsourced
to an outside group or individual which essentially reduces
transparency of the analysis process and creates a black box.
Collaborative approaches can make the process more transparent by opening the analysis process up to a larger group of
people. For instance, Frenzy enables a collaborative analysis
approach for organizing some types of qualitative data [15].
Wikum [67] allows large numbers of readers to collectively
summarize the main points in a discussion forum. However,
Wikum does not support collaborative summarization, as individuals summarize different parts of a discussion. More
research is needed to understand how to design effective discussion summaries [66]. Such approaches can be used in
civics to enable analysts, researchers, and community members to collaborate with decision makers in analyzing data. As
one of the decision makers in our study suggested, collaborative analysis can reduce biases in aggregated data. Better
collaborative tools can also improve the iterative process of
analysis and help build common ground between analysts and
decision makers. To address the learning curve of current
analysis tools, new tools should be designed for non-expert
use to make sure everyone can take part in analyzing data.
Methods for crowd synthesis [8] could be used to address
the labor-intensive analysis by dividing up analysis work between members of community, similar to the collaborative
approaches in small-scale settings.

within a community [43]. Future work in civics might focus
on such mixed approaches that support iterative and complex
analysis without requiring a significant time commitment.
Communicating Uncertainty and Incompleteness

Even in the most participatory process, biases can come into
play during the collection and analysis of community input.
Uncertainty and data incompleteness can hamper civic decision making [60]. Furthermore, presenting the data in a formal
way without caveats and explanations might imply that the
data it fully represents everyone’s perspective. This is especially problematic when it is just sample data collected from
a self-selected group of individuals. In addition, data may
be lost in the process of aggregation and summarization. Recently, some researchers investigated the use of visualization
for representing data uncertainty in other contexts [38, 70].
In the context of civics, it could be useful to visualize data
incompleteness, which might imply obtaining metadata such
as people’s location, socio-economic background and other
demographic data. Several civic leaders in our study expressed
interest in gathering demographic data to double check the
source of the data, and to better understand the perspectives
not currently represented in the data. One instance of such a
system, although in a different domain, is OpinionSeer which
tracks demographic data, location and uncertainty [65]. However, as one of the decision makers in our study mentioned,
tracing data back to people raises privacy and legal issues.
Other researchers reported a preference for making anonymous
contributions in online civic discussions and discussed tradeoffs between understanding the source of community input and
privacy [44]. It seems timely to think beyond current online
data collection methods and provide mechanisms to ensure
the privacy of individual information. This can increase the
chances of gathering demographic data from the public, which
could significantly affect decisions (e.g. by understanding if
marginalized perspectives have been gathered and addressed).
CONCLUSION

Employing Computational Approaches for Qualitative
Data Analysis at Scale

To further address challenges of qualitative data analysis
at scale, some researches have explored computational approaches. For instance, Baumer et al. have proposed new ways
of combining interpretive grounded theory [56] and computational topic modeling approaches [12] for uncovering main
themes in qualitative data [11]. In addition to improving qualitative data analysis by employing computation, researchers
in humanities have argued for more inclusive approaches for
text analysis. For instance, Rhody argues for rethinking textual analysis beyond current computational and social science
approaches to enable transdisciplinary collaboration among
people from different fields and backgrounds [51]. We might
need to further investigate what matters most in civic discussions, and how we can go beyond surfacing sentiments and
topics by capturing issues and conflicting opinions. Surfacing
the topics alone might not be enough context for civics . It
would be fruitful to develop approaches for modeling and representing discourse [51], and for highlighting disagreements

This paper reports insights from 21 interviews with civic leaders on their attempts to scale up community engagement practices. Our findings corroborate previous findings that civic
leaders strongly prefer gathering input in small-scale face-toface meetings, even though they are aware of the limitations
this places on the inclusivity of participation. As civic leaders
try to increase the scale of participation, they face challenges
in analyzing and utilizing qualitative data. Due to the sheer
volume and complexity of analyzing qualitative data, they often outsource the data. Traditionally social science coding
tools have been used to analyze large set of qualitative data,
however our interviewees reported that these tools require expertise or significant training. While interactions with analysts
and decision makers is vital for extracting and compiling data
into useful summaries, we found inadequacies in current analysis tools and a lack of collaborative approaches to facilitate
interaction between decision makers and analysts. Drawing
from these insights, we offer strategies and future directions
for designers and HCI researchers to build technologies that
could empower civic leaders in analyzing and utilizing public
input at scale.
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