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C O V E R  F E A T U R E

P u b l i s h e d  b y  t h e  I E E E  C o m p u t e r  S o c i e t y

Building Community
Information Systems:
The Connected 
Kids Case

N ew technologies make it feasible and, in
many cases, practical for individuals,
groups, and organizations to collaborate
in the development of joint information
systems. Users find collaborative infor-

mation systems attractive because they make it pos-
sible to find information from diverse sources eas-
ily and efficiently. Such systems also make good
sense for information providers because they can
attract and serve a larger audience than a solitary
effort might otherwise command, making it possi-
ble to pool resources to achieve certain economies
of scale and technology expense. 

The advantages of collaborative information sys-
tems are particularly relevant to those who design
applications for government organizations or other
organizations that work with government. For
example, as government increasingly outsources ser-
vices to the not-for-profit community,1 organizations
with similar missions or target audiences will find it
useful and technically feasible to collaborate in pro-
viding information to their constituencies.

The difficulty with developing collaborative infor-
mation systems can be seen in examples that use
new technologies to make information more avail-
able, accessible, and oriented toward community
development. Known by many names, including
community bulletin boards, civic networks, com-
munity networks, community information net-
works, televillages, smart communities, and Free-

Nets, computerized community information sys-
tems are diverse in form. Many different sponsors
have initiated CCISs, including government orga-
nizations at the federal, state, and local levels; aca-
demic organizations; libraries; and ad hoc groups of
citizens that may or may not later transform their
enterprises into not-for-profit organizations. But
such projects have come and gone, replaced over
time by newer and more sophisticated approaches
to information sharing, as the “Community Net-
work Evolution” sidebar describes.

Our experience has suggested that several condi-
tions could facilitate the development and sustain-
ability of computerized community information
systems. Our efforts have focused on developing
Connected Kids, a community information system
project in Troy, New York, that began in a formal
sense in 1999 and continues today.

CONNECTED KIDS
A desire to collaborate with our community in

using new information technologies for community
development motivated our work. When the project
began, it seemed fair to characterize Rensselaer
Polytechnic Institute’s (RPI) hometown—Troy,
New York—as a digitally divided community.
Many who wrote about computing technologies in
the mid- to late 1990s used the term digital divide
to describe disparities in access to the hardware,
software, network connections, and skills required
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to participate effectively in a society increasingly
oriented toward the Internet. A report issued by the
US National Telecommunications and Information
Administration, Falling Through the Net: Defining
the Digital Divide,2 presented data that docu-
mented existing disparities in access to information
technology in the US, based on income, ethnicity,
education, and geographic region. 

Although no one collected comparable data in
our community, Troy presented a demographic
profile strikingly consistent with that which the
NTIA2 had identified as likely to enjoy less access
to technology. According to the 1990 census, 

• Troy’s median household income was
$23,362;

• 54.5 percent of its households earned an
income classified as low or moderate;

• 34.6 percent of its households fell into the
“very low income” classification according to

criteria defined by the US Department of
Housing and Urban Development; and

• of the 5,000 students then enrolled in Troy
City Schools, 50 percent qualified for free or
reduced-price lunches.

Further, African-Americans represented Troy’s
largest minority group, comprising nearly 8 per-
cent of the population, most of whom were clus-
tered in the Downtown and North Central neighbor-
hoods. Although Troy is home to two major col-
leges, only 18.4 percent of the residents possessed
a bachelor’s degree or higher. 

We were alarmed at the prospect that RPI, which
had frequently appeared on Yahoo’s list of “most
wired” campuses, seemed to be situated in the
midst of an urban population unlikely to partici-
pate economically or intellectually in the evolving
networked society.

In spring 1998, and for three years subsequently,
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Social scientists have analyzed the historical trajectory of
community networks to understand how these applications
have evolved based on their animating ideas, the prevailing zeit-
geist, the state of technology and access to it, and the kinds of
services they make available.1 Such analysis makes it possible
to see that community information systems as a general appli-
cation have never had a standard for design or operation.
Instead, each project has been an experiment born of a cluster
of varied ideas related to the general theme of using technology
to promote the development of vibrant, geographically based
communities. 

Given that there has been no standard to follow, each
instance of a computerized community information system
(CCIS) can be seen as an effort to accommodate the tensions
between access to the latest hardware and software infra-
structure, the design of the particular application or system,
user needs, and the available and ongoing resources that sup-
port such efforts.

These projects can be resource intensive. Thus, a variety of
institutional actors have lent their financial support, particu-
larly over the past decade. The successive rounds of funding
for community technology projects by the Department of
Commerce’s National Telecommunications and Information
Administration, now called the Technology Opportunities
Program, offer a case in point. The National Science Founda-
tion’s Digital Government Program has also provided support
for such ventures, as have many private foundations and tech-
nology corporations.

From the funding organizations’ perspective, the nature of
the experiment at a CCIS’s heart is essentially this: discovering
how to build applications that achieve their civic goals, pro-
viding services perceived as valuable by their users, and com-
manding continuing support from the community beyond the
initial funding horizon. From a purely academic perspective,
the more general question centers on, as Murali Venkatesh2

puts it, the life cycle of community information systems. More
specifically, researchers want to know how such systems “orig-
inate, stabilize, and change in their sociohistorical context.”

We lack extensive knowledge about the extent to which com-
munity information systems achieve their goals, endure over
time, or the conditions that facilitate effectiveness and sus-
tainability. But we do know that such enterprises are fragile.

Perhaps the closest we have come to a standard or model is
the first relatively extensive set of experiments in community
networking undertaken in the 1990s. Called Free-Nets, these
were fashioned after the public broadcasting system and
intended to serve their localities by providing access to wide-
area computer networks and information about the commu-
nity.

Founded in 1989, the National Public Telecomputing
Network, an umbrella organization for Free-Nets, went bank-
rupt in 1996. After successive decreases in the cost of comput-
ing equipment and Internet access, and the development of the
World Wide Web, many Free-Nets went out of business.1

Studies of community networks funded by the federal and state
governments also suggest that community information systems
have difficulty enduring beyond their initial funding.3
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two of us taught a Web Design for Com-
munity Networking class at RPI that created
design partnerships between RPI students
and local leaders of not-for-profit and gov-
ernment organizations seeking to create
Web-based resources to support their mis-
sions. Our anecdotal experiences with this
course reinforced our belief that Troy did
indeed represent a digitally divided commu-
nity—its residents, apart from RPI students
and faculty, lacked either knowledge or train-
ing in information technology and had no
access to computers or Internet connections.

However, our experiences also suggested
that Troy’s citizenry had significant interest in
new technologies and their potential. We had

little trouble recruiting organizational participants
for our class partnerships and came to know lead-
ers of many local organizations through our activ-
ities with this course. At the same time, we also
partnered with a local after-school program to pro-
vide technology training to children from low-
income families, who were eager to participate in
the workshops we taught regularly for two years.

In the course of discussions with Troy city gov-
ernment administrators, who had little familiarity
with new technologies but a strong interest in using
them to provide services to the community, we con-
ceived Connected Kids (www.connectedkids.info)
in the fall of 1999 as an evolution of these activities.
At the time, the mayor planned to reinvigorate the
city’s Office of Youth Services and proposed using
the Web to provide one of that organization’s pri-
mary and most popular functions. Previously, that
office had disseminated paper-based information
about resources and programs sponsored by not-
for-profit organizations but frequently funded
through the city, as well as those offered by Troy’s
own Department of Recreation. It seemed clear to
us that the World Wide Web might indeed be used
for such purposes. Thus, we conceived Connected
Kids as both a digital government project and a
community information system. We also received
initial assurances that the city would implement
and administer the information system after it had
been successfully designed and deployed.

SOCIAL- AND COMPUTER-SCIENTIST
PARTNERSHIPS

Whether participants understand the significance
of a computerized community information systems’
design and its relevance to the long-term success of
the project varies from context to context. In some
cases in which community networks have origi-

nated as the indigenous creation of technology-
savvy citizens, it may appear to researchers that the
information system’s design is a natural expression
of community development unfettered by theoret-
ical considerations. However, in other cases, the
participants take design more seriously and treat it
as an element they can purposefully control to
achieve particular kinds of effects. 

In either case, we predicated our work on the
assumption that the material form, functionalities,
and conceptual configuration of any technology—
including community information systems—is
shaped by those who participate in its design and
others who use it following its development.3

Because technologies reflect the interests, goals,
uses, ideologies, and even the naïve social theories
of their designers, we argue that technologies are
socially constructed. 

It thus seems essential that social scientists join
computer scientists in the process of technology
design, as a way of exploring both how to improve
the application’s design and the social theory per-
tinent to its development, including communica-
tion and information theory. This leads naturally
to creating interdisciplinary application design
teams that also provide for participation by com-
munity members. Collaborative arrangements such
as these may enable the design of successful com-
munity information systems. 

In the Connected Kids project we—a computer
scientist and two social scientists, along with stu-
dents from our respective disciplines—worked
together in a sequential and iterative collaborative
process to design and develop a system featuring
information about youth activities. The computer
scientist and her students programmed the data-
base while conducting research in multimedia data-
base design and query methods. The social
scientists worked with community members in sev-
eral participatory design experiences that some-
times involved members of the computer science
team—which has, in turn, translated the results of
these sessions into design specifications. Once it
was programmed, the team returned the prototype
to community members to test for usability and
improvements. We have experienced several com-
plete cycles of participatory design and usability,
design specification, and software development.

From its inception, our project has been con-
ceived through the collaboration of computer and
social scientists, but the reasons for this have not
always been clear to others. Design can sometimes
be regarded as wholly within the realm of the tech-
nical, especially when it comes to software devel-
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opment. One funding proposal reviewer demon-
strated this kind of preconception by asserting that
he or she liked our project and its aspirations, but
couldn’t quite understand what the social scientists
would be doing. This reviewer, like others, had not
appreciated that technologies are often social, as
well as technical, systems.

This is most frequently the case for new com-
munication and information technologies. At their
most fundamental level, individuals can use these
technologies to exchange information or interact
with each other. Particular designs instantiate deci-
sions about who will be involved in the applica-
tion, in what ways they will be involved, the
benefits and costs of involvement, what will be
exchanged, how interaction will take place, and so
on. These design decisions are also issues of value
and ethics and, when governments become
involved, matters of policy.

This is not to say computer scientists cannot make
these decisions. Empirically, they have and continue
to do so in the design of many applications. But
social scientists are responsible for reflecting on and
determining more explicitly how these matters must
be worked out: how the application will be shaped
by a host of social, political, and cultural consider-
ations. In our case, the social scientists viewed 
themselves as responsible for addressing how our
information system’s technical design should reflect
the social milieu: the values, goals, and relationships
among people within our particular community.

PARTICIPATORY DESIGN
Collaborative design efforts present the challenge

of working with community members who may
never have used the information system under
design or anything like it and who may have diffi-
culty envisioning such an artifact. 

We turned to activity theory as a particularly
appropriate perspective for this design problem.4

This conceptual framework helps distinguish
between the actions of individual users—which
have frequently been the unit of analysis in human-
computer-interaction research but are meaningless
without knowing what they are aimed at achiev-
ing—and the activities of users, which are always
directed toward objects and that provide the con-
text for understanding what they hope to accom-
plish by engaging in particular actions.5 Thus, this
framework points our attention to the real-life
activities in which individuals engage and the par-
ticular ways in which information technology
might become part of those activities. 

Following the advice of activity theorists, we con-

structed participatory design sessions that
focus on what information users’ work, fam-
ily, and community activities reveal about
what they might want and need from a com-
munity information system, even if they can-
not fully articulate such needs. We argued
further that participatory design of a com-
munity technology still in the process of
development should focus on individuals’
expectations for using the technology instead
of only on what they might say about their
actual uses, which could be meager.4

Connected Kids began with sensitivity to
the need for stakeholder involvement, par-
ticularly that of participating community and
government organizations, which we also
hoped would become primary information pro-
viders for the system. We believed that the degree
of community involvement and the extent to which
the project represented community interests and
perspectives would likely affect initial acceptance of
and satisfaction with the system, as well as long-
term outcomes. 

Development 
Although our project began initially in collabo-

ration between academic researchers and govern-
ment administrators, we moved quickly to invite
community organizations to an orientation meet-
ing in February 2000, at which we proposed the
idea for the project and requested comments and
reactions. Following that, in a series of focus group
discussions in October 2000, we explored with rep-
resentatives of interested organizations how such
an information system might be conceptualized to
best meet their needs for distributing and obtaining
information. In fall 2001 and winter 2002, we
undertook a series of design sessions in which we
introduced representatives of participating organi-
zations to portions of a system prototype designed
from their previous contributions. We asked these
individuals to work with the system, describe their
experiences, and suggest improvements. 

We also involved end-user groups of young peo-
ple and parents in the design process. Early on, we
recruited participants from intact classes of middle
and high school students in one of the local public
school systems, as well as a group of advanced high
school students studying science and technology.
Next, we assembled two focus groups of parents
who presented a range of low to middle incomes and
considerable variation in familiarity with comput-
ers and the Internet. We then talked to them about
their information using and seeking activities. 
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Early in the design phase, we anticipated that our
users might not fully comprehend what we meant
by a community information system for youth
activities nor appreciate its potential. So, following
the logic of activity theory, we attempted whenever
possible to work with mockups or prototypes so
that respondents could both visualize what might
be involved in such a system and actually use
aspects of the developed functionality. For organi-
zational users in the participatory design sessions,
we first presented a paper-based mockup of the pro-
posed system that reflected their initial feedback
from the focus group sessions, then a working
online model of the data-input functions for hands-
on experimentation with the system. 

This strategy proved effective for both children and
parents. We oriented our questions and discussion
around prompts such as working illustrations of sys-
tem capabilities with search and browse operations
for parents, and interactive WWW interfaces for
young people, selected by the participants themselves. 

Continual feedback
As the system evolved, we returned to certain pop-

ulations for more feedback. While designing data
input interfaces in the summer and fall of 2002, we
again consulted with representatives of participat-
ing organizations in user testing sessions, then sub-
sequently redesigned these interfaces. Because we
remained unsure that our user interface would
appeal to younger users, we worked in 2004 with
two additional groups of middle and high school
students to receive feedback about its attractiveness.

On the basis of this feedback, we created an alter-
native user interface that we hoped would appeal
more specifically to younger users, as Figure 1 shows.

By fall 2003 and winter 2004, we had demon-
strated the system and trained many representatives
from participating organizations in data entry.
These representatives reportedly now found our
interface pages easy to use. However, to our sur-
prise and dismay, these same organizations were
not spontaneously—or frequently—entering infor-
mation about their programs or youth activities.

The design of Connected Kids reflected much of
the best technical wisdom about community infor-
mation systems and the best community wisdom
about what would be useful. The system could be
used to easily create, update, and search for data,
as Figure 2 shows. It focused principally on infor-
mation deemed crucial by our participating orga-
nizations, information easily integrated into the
routine lives of the communities they serve. Further,
the digital divide issue had lost its urgency—our
participating organizations no longer lacked access
to networking technology. 

Thus, we did not blame our problems with data
entry on system attributes. Instead, we considered
the suggestion by Margaret Page and Anne Scott6

that “sustainable technologies are processes
[emphasis in original]; they are not products.” This
suggests that participation in design is only one step
in the process of constructing a software applica-
tion embedded in the community.

Thus, in fall 2004, we created a quasi-formal
governance body to take social ownership of the
project. The Connected Kids Advisory Board con-
sists of representatives from 10 influential youth-
oriented organizations that have committed to
guiding the short-term future of the project as we
transition through system deployment to evalua-
tion. This board has now met regularly for nearly
a year. Data input to the system has improved sig-
nificantly, but it remains to be seen whether this
vehicle will foster a sufficient level of system par-
ticipation and, perhaps, ownership, to sustain
Connected Kids through deployment and beyond.

PLANNING AHEAD FOR SUSTAINABILITY
As our experience has already indicated, in mov-

ing progressively from initial deployment to full-
scale implementation, we have become increasingly
aware of the distinction between the effectiveness
and sustainability of CCISs. 

Developers have many goals in mind when they
design and advocate information systems, some of
which focus on traditional issues of community

Figure 1. Connected Kids homepage. Based on user feedback, we designed this
user interface to appeal specifically to younger users.



development, such as decreasing unemployment,
stimulating economic growth, and improving
health and social welfare. Others focus on build-
ing social capital or enhancing interest and partic-
ipation in government decision-making processes. 

The issue of effectiveness addresses whether such
systems achieve the goals for which they were
designed. Sustainability, on the other hand,
addresses whether the information system can
endure past its initial launching phase, whether its
intended audience uses and reuses it, and whether
it can continue to attract resources beyond those
obtained for initial development and deployment.

Clearly, although these two concepts relate to
each other, they are not the same. Questions of sus-
tainability may logically precede those of effec-
tiveness, but there may also be important
relationships between the two. Sustainability has
long been a consideration in information systems
development. Indeed, the failure rate of new IT
applications in the public sector has motivated sig-
nificant interest in addressing sustainability as well
as speculation about the extent to which partici-
pation in system development relates ultimately to
system adoption and use.7 In addition to partici-
pation, research has found that commitment by
senior executives plays a key role in integrating e-
government projects into essential operations.
Ultimately, however, an information system’s sus-
tainability rests on whether enough individuals—
a critical mass—continue to use it. 

Critical mass
For a community information system to endure,

it must become important in the lives of enough
individuals that it will continue to be sustained
beyond the original users’ departure.8 In our case,
this means establishing an ongoing interdepen-
dency between an audience of end users who access
information disseminated by youth services orga-
nizations. 

As a collaborative information system, Con-
nected Kids in many respects resembles an elec-
tronic public good—a product established through
the contributions and for the benefit of some actors
that also has the effect of benefiting other actors.
In our case, we designed the system by and for
youth organizations, which also serve as informa-
tion providers. We have sought to show these orga-
nizations how they can appropriate the technology
and use it to accomplish their own purposes, such
as marketing their organization’s services.
However, a collaborative information system offers
the added public value that audiences viewing

information distributed by one organization will
also likely peruse other organizations’ information.
This increases the audience’s cumulative size for all
involved. Further, the external user audience ben-
efits from the ease of accessing information from a
wide variety of organizations that provide services,
all in one location. 

This type of public good has no free riders
because organizations that do not enter informa-
tion about their activities do not enjoy any mar-
keting benefits from the system. However, as Scott
Patterson and Andrea Kavanaugh argue,8 the
prosocial benefits of a public good such as a com-
munity network are achieved when the system
reaches a critical mass of users. In our case, this
would be roughly equal to the number of infor-
mation users that information providers require to
make it worth their continuing efforts to input
information about their activities into the system,
such as those shown in Figure 3.

Ultimately, the number of users will reciprocally
depend on the quantity, diversity, and value of the
information available through the system. Thus,
sustainability depends on the reciprocal interde-
pendence of information providers and informa-
tion users. Both information in the system and
information use must achieve critical mass, and this
must happen relatively soon after deployment.

Our strategy brings both these activities together
in time. The Connected Kids Advisory Board has
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Figure 2. Connected Kids search page. Like the homepage, this page stresses
ease of use and graphics suited to a younger audience.
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embarked upon a marketing campaign to accom-
pany initial deployment and attract a large external
audience to experiment with the system. Advisory
Board members recognize that the success of the
marketing campaign depends on the system offer-
ing a considerable amount of high-quality infor-
mation and have committed to providing it. In this
way, we seek to jump-start a virtuous circle in
which sufficient quantities of information and use
reciprocally reinforce each other to create a criti-
cal mass of information providers and consumers.

Key player commitment
One researcher9 found that support from key

executives is critical to incorporating e-government
projects into an organization’s business processes—
a finding our experience underscores. We would
expand the range of individuals likely to be con-
sidered key. In additon to senior executives, sup-
port from others in the organization who have any
significant job-related association with the infor-
mation system being developed is also important.

Application development projects potentially
take place over long periods and involve many dif-
ferent individuals in many different roles. Job occu-
pants in the public sector may be comparatively
stable, but they are not permanent. Thus, those
who champion an application development project
might not be around when the system deploys. 

When they undertake technology projects in
organizational contexts, academic researchers
might not recognize that they need to become the
primary advocates for the project’s deployment.
This is not a typical role for researchers, who might
with ample justification see their obligations con-
fined to simply performing research or development
work on the project. However, researchers who
seek to develop a sustainable project might find
themselves required to situate that project politi-
cally within the organization or group of organi-
zations for which it was originally intended. They
might well be the only individuals who can play
this particular role. 

In the case of Connected Kids, we secured com-
mitment from Troy’s mayor and deputy mayor,
along with that of our primary organizational liai-
son. We continued to work for quite some time,
reporting regularly on progress to our liaison, with-
out realizing that this individual had become pro-
gressively more involved in turf battles with another
technology-oriented actor in city government. As
our liaison’s influence within city government
eroded, so did support for our project—without
our awareness.

Once we understood what was happening, we
acted quickly to reestablish the importance of the
project with the mayor and deputy mayor. From that
point forward, the deputy mayor assumed the role
of our primary liaison. Unfortunately, mayoral
administrations come and go, and the administra-
tion that had been our primary government partner
left office in November 2003. Within six months, all
the individuals who had any primary working rela-
tionship with our project were gone, and we faced
the need to re-create commitment with a new mayor
and deputy mayor, a process that has delayed imple-
mentation to a considerable extent. In retrospect,
had we understood these processes a little better, we
might have adopted some additional strategies for
obtaining commitment to our project from a wider
spectrum of political actors and city civil servants.

A t this time in the evolution of the Connected
Kids project, the digital divide concerns that
initially motivated our work have lost their

prominence. Almost all of the 49 organizations that
now contribute information to the system have
access to computer equipment and network con-
nections. Increasingly, members of the user audience
connect to the network at home, through a relative’s
connections, through connections provided at a
neighborhood center, or through the schools. 

Figure 3. Activities page. For a community network such as Connected Kids to
succeed, a critical mass of users must contribute data about their activities,
events, and other gatherings to the collective database.



This does not mean that Troy’s residents enjoy
the training and skills required to participate effec-
tively in a networked society, but it does mean that
equipment no longer creates the most significant
barrier. This suggests that issues related to
Connected Kids’ long-term effectiveness and sus-
tainability depend less on Troy’s residents having
access to the technology than with how readily they
perceive the information system as useful and inte-
grated into their lives.

We can use Connected Kids to test a range of
expectations generated by the considerations we
have presented. For example, within the next year,
we expect to assess relationships among factors
such as perceptions of involvement in system design
and administration; actual participation in system
conceptualization, design, and testing activities; and
perceptions of ownership with factors such as the
extent of data contributed to the system, percep-
tions of commitment to the system, and significance
of organizational resources devoted to participa-
tion. Further, we should be able to assess relation-
ships between the perceived amount and quality of
information in the system and end-user satisfac-
tion, the likelihood of returning to the system, and
interest in becoming more involved in system activ-
ities. Meanwhile, we will continue to comment
anecdotally for quite some time on what we have
learned about the politics of technology diffusion
in public sector organizations. �
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