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Abstract. According to the United Nations (UN), 1.4 billion people live in
extreme poverty conditions, about 1/5th of the planet population. Beyond the
financial condition, extreme poverty is defined by the lack of access to infor-
mation. This paper proposes to investigate the HCI challenges related to giving
access to information for those communities, especially related to illiteracy,
functional illiteracy and empowering them of technologies. Those challenges
include not only the access to information, but questions about reaching the
community, adapting information technology tools to their real needs, and
empowering them to be not just consumers of information and systems, but also
creators of new knowledge.
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1 Introduction

The issue of poverty in the world passes through access to information. According to
the United Nations, 1.4 billion people live in extreme poverty conditions, about 1/5th
of the total planet population. And, beyond the financial condition, extreme poverty is
also defined by the lack of access to education and information [1].

The two last points, lack of education and information access, are the ones which
transform the extreme poverty problem in a vicious circle [2]. Without proper edu-
cation and information, it is not possible to get a better job, or use the resources wisely,
get better family agriculture, or develop innovation. Therefore, even not presented in
the extreme basis of the Maslow pyramid, access to information and education are the
next steps on the aid for a transformation of the community.

The reduction of extreme poverty and hunger was the first Millennium Develop-
ment Goal, as set by 189 United Nations Member States in 2000 [3]. After setting a
target of reducing the extreme poverty rate in half by 2015, this goal was met 5 years
ahead of schedule, especially in India, China and Brazil. With the initial success, the
international community, including the UN, the World Bank and the US, has set a
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target of ending extreme poverty by 2030. However, the international community focus
on the issue is about the population basic needs, including food, safe drinking water,
sanitation facilities, health and shelter. After an initial success, is expected to take the
next step, the increase of access to education and information. In this context, some
questions in Human-Computer Interaction (HCI) field rise: Is the information tech-
nology ready to reach people in extreme poverty? Are the human computer interaction
models ready to receive an illiterate user, or someone who is a functional illiterate or an
oral-based? Will the information technology tools work with oral-based communities?

2 HCI Challenges

We humans have been homo sapiens, biologically speaking, by 200,000 years.
However, it is obvious the difference between the life of a prehistoric human and a
modern human. This difference is result, initially, of our tools, followed by our lan-
guage, and our ability to manage the information. As more capable was the man
managing his information, more evolved his society was. The information then is the
great catalyst for the evolution of human society.

By expanding the information penetration ability, humanity progressed – from the
spoken language to the written form, from written word to the print, from print to the
telegraph, followed by radio, telephone, and culminating in the information systems
based on computer networks. If the current human society is incomprehensible to a
man who lived 100 years ago, this is the result of our ability to manage information, as
well as collect, organize, store, retrieve, transmit and transform it. We live in the
information age, in colloquial jargon.

Access to information has led individuals to educational and professional devel-
opment and wellbeing, since they started developing writing skills. However, this
access to information is not uniform for communities in the world, and there are often
great differences between communities in the same Country [1]. Developing Countries
like Brazil, India and some African countries face a dichotomy between rich com-
munities with access to technology and information, and poor communities, such as
slums, ghettos, quilombos1 and workers in agricultural land. In these last communities,
access to information and technologies is limited or nonexistent, and the oral com-
munication is the standard means of exchanging information [6].

Given the importance of information to humanity, it is not surprising that the problem
of information access is also political. To share information (or not share) has been a
political tool for manipulation and maintenance of power by various social classes.
Access to information for poor communities depends on those who are in charge.

Computer is our main current information tool, so the issue of access to information
permeates the human-computer interfaces and their adopted paradigms. Access to this
information occurs via interfaces, study object of HCI. The point is that these current
paradigms do not include illiterate, functionally illiterate and oral communities as a whole.

1 Quilombo: a Brazilian hinterland settlement founded by people of African origin. Most of the
inhabitants of quilombos (called quilombolas) were escaped slaves [15].
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The question that this paper wants to pass to HCI researchers is that even though
public policy today wants to give access to the poor communities to information, the
systems are not ready to embrace this new user.

The field of HCI consists of bridging the gap between information and human
beings. One of the major challenges for the professionals that study and/or work with
HCI is: How to improve the quality of life of communities with oral traditions by
technological means?

HCI Challenges. The GrandHCI technical report - Grand Challenges Research in HCI
in Brazil [4] - presented an expanded vision of the challenge 4 of the Grand Challenges
in Computer Science Research in Brazil [5]. This challenge addresses the participative
and universal access of citizens to knowledge, and recognizes the importance of HCI
for research in Computer and for the development of the country. The document cited
the importance of treating as target audience of digital inclusion the rural and fishermen
communities, maroon and indigenous communities, settlements and invasions, public
that usually does not have Internet access, and their options to stay informed are:
orality, television and radio. The five challenges addressed by GrandHCI [4], attack the
problems of these users with technological solutions, transversely, as described below.

Future, Smart Cities and Sustainability. The first challenge [6] addressed Sustain-
ability, a timely topic when it comes to poor communities. Sustainability is not about
environment only; it is also about the man who lives in this environment. Solutions that
bring information to this man must be sustainable so that it will not impact negatively
on the environment (ex.: do not print, to avoid paper consumption) and need to be
realistic with the economic and materials conditions in which this population live (ex.:
information via QR Code is not realistic, because this population does not have the
necessary device or connection to access it).

Accessibility and Digital Inclusion. The second challenge [7] addresses the issue more
directly. In addition to the people of oral tradition, the challenge includes people with
special needs. For this group, the accessibility of information systems is more than a
facilitator of daily life, since the technology could allow the deficiencies to be mini-
mized or resolved.

Ubiquity, Multiple Devices and Tangibility. The third challenge [8] comments about
the new and emerging forms of interaction, such as ubiquitous systems, tangible, based
on brain-computer interfaces and gestures. These new forms can be adopted for human
groups of oral tradition, but always with an anthropological vision of the solution. An
example: the use of gestures should be adapted to the gestures already known by the
user. If a gesture means anything different than the researcher expects, the researcher
should rethink his use.

The tangible computing is presented as a great solution for poor communities, who
are not used to the digital world today. Ubiquitous, intelligent and tangible devices may
be an appropriate form of interaction for these communities.

Human Values. The challenge of human values [9] works with the reflection on the
user of an artifact that does not have full awareness of the objectives and potential risks
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and impacts of technology. The challenge addresses issues such as ethics and privacy.
In this text, researchers should draw attention to the negative feelings of the individual
prior to focus on a technology that s/he cannot use it. In poor communities, technology
is seen as oppressive (those who know and those who do not know) and segregating. In
addition to ethical and privacy, the challenge of human values in poor communities is
the self-affirmation as part of the population, with the support of information tech-
nology, extinguishing the pejorative term “marginal” (the margins of society).

Education in HCI and Labor Market. The challenge [10] highlights the need to
improve the HCI curriculum recommended by SBC (Brazilian Society of Computa-
tion), mainly to form a professional focused on entrepreneurship, innovation, and
finally the labor market. Dealing with the digital inclusion for such communities will
require from HCI researcher unusual studies to computing, such as anthropology,
sociology and psychology.

The following sections are primarily intended to raise awareness in HCI research
for technological solutions that can fit (or not) to the daily life of illiterate or func-
tionally illiterate people. Then, we present two examples of interactive devices using
regional elements (image of St. Joseph against drought, and intelligent vaccination
card), with other devices that can be used for digital inclusion of oral communities. At
the end, we present a list of questions to drive researches through the access to
information problem on extreme poverty communities.

3 Information for Life

In an exercise of meta-evaluation, someone can question the importance or validity of
the information systems for oral communities. These questions fit the digital inclusion
strategies adopted by public policies in Brazil. In them, the digital inclusion “force” the
citizen to try to understand information systems. There are classes to demystify the
computer and the Internet, making housewives seek for recipes in Internet (which do
not get that taste of home food), and old people create accounts on Facebook (which
will not be used again). Criticism is: access Internet for what? An analysis of this
criticism is that some communities do not need to be invaded by fast and impersonal
Internet connections.

The approach should be different. The vision of digital inclusion must start from an
anthropocentric approach, knowing the man, their knowledge and their needs, and not
try to fit the man in the contemporary digital man vision. Maybe a fishing community
of subsistence does not need social networks, or e-commerce. Nevertheless, we can
infer that weather information or reports of natural disasters are useful for them. As
well as a farming community, that needs information on soil, rainfall, and planting
techniques.

Moreover, the challenge (Accessibility and Digital Inclusion) should address not
only access to information. Oral communities are also rich in information that is not in
modern information systems. Beyond the preservation of culture and traditions, prac-
tical information on living, ecology, food, private practices of people can be shared
with other groups.
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4 Anthropology of Oral Communities and Empowerment

HCI area is the area of computing that needs to deal with social, cultural and educa-
tional issues. Addressing the digital inclusion for oral communities will require of HCI
researchers the deconstruction of their knowledge, to understand the man who is not
capable of reading. Concepts of screens, buttons, windows, cursor, keyboard and
touchscreen, simply are no longer valid to intermediate the content and an illiterate
man. It is necessary to seek new symbols and forms of interaction, known these people
to build new forms of interaction.

The dialogue and understanding of this particular human allows the empowerment
of content and technology [11]. Understanding how this human learns, communicates,
and what is important to him makes the HCI researcher to be sensitive to issues and
solutions that are out of the common thought. Technological solutions that are part of
the common thought of HCI researcher, are those said universal [12], which are based
on the adaptation of the system and/or content to the user. The solutions aimed at
accessibility, considering, for example, the characteristics of users (their difficulty in
reading, listening), the context of their use of technology (such as the platform used,
weather conditions during use, etc.). The view advocated in this article requires
solutions that go beyond the choices of graphics, visual, sound, gesture, etc. This is
about give “power” to the users with regard to the following factors:

• Their role in the community they live in, that becomes relevant regarding knowl-
edge that they can transmit to other communities;

• Their relationship with the technology. Here, the words “user interaction” are
replaced by the words “user relationship”;

• Their way to communicate. The interaction commands give rise to new solutions (as
devices, artifacts) which users can express their feelings on services.

An example is the importance of popular knowledge and religiousness to the
backcountry. In Ceará, as well as in all Brazilian Northeast, the drought is a constant in
the life of the population. Even science has developed techniques to predict the rains,
the population continues to utilize the knowledge of nature to predict whether it is time
to plant or not. The prophets of the rain [13] use observation of clouds, wind, ants and
frogs to give an opinion on the climate. The religiousness also has a connection with
drought, because if it rains on March 19, day of Saint Joseph (patron of Ceará), the
winter season is guaranteed. Thus, a HCI professional who is working with climate
information access by the northeastern user should think beyond the creation of a
website. He should think of ways to empower each citizen with technologies that allow
disclose information, and also retrieve information from others, building knowledge in
an accessible way for everyone.

A research project at an early stage that treats this subject is presented in the form of
an interactive statue of St. Joseph, which provides important information for the small
farmer. The device is proposed in a way that the farmer can understand and make use of
information generated by state agencies, such as the Center of Weather Forecast and
Climate Studies and the National Institute for Space Research - INPE. Powered by
standard batteries, equipped with a processor that receives and decodes AM radio
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signals, the device is a weather station in a religious image, with total sense for that
small farmer. A set of illustrations illuminated by LEDs indicate weather conditions,
winds, if it is time to plant or not, date and time, and receiving data. The choice of AM
radio is in function of the simplicity and low cost of the circuit, and because the wide
availability of broadcast stations throughout the country. Data transmission on the AM
band also has the advantage of reaching continental shortwaves. Data transmission
occurs at very low speeds due to the signal quality, and is unidirectional (from the
station to the user). The device can also store and play short messages of digital audio,
providing details on the climatic conditions or general information to the public, such
as vaccination dates, seed distribution, etc.

5 Devices for an Oral Digital Inclusion

Digital Television. Television is popularly the main way of communication in poor
communities. With the advent of Interactive Digital TV, the HCI researcher can use it
for the dissemination of information relevant to oral communities. The interaction with
the remote control occurs using the number keys, arrow keys and the colored buttons,
which allows access by people of oral tradition. However, the developer of the inter-
active application must have in mind the previously commented features, and thus use
more pictures, shapes and audio, instead of text and computing elements, such as
windows, buttons and cursors.

Radio and Digital Radio. The radio, even with over 100 years of history, is still
present in the oral communities, especially those far from large urban centers. The
advantages of use of radio to reach oral communities is caused by the low cost of the
equipment, cost of transmission, and the far-reaching, getting to make intercontinental
broadcasts when radio waves bounce off the ionosphere. The versatility of use, either
with news, music or data, opens up a range of options for the researcher and developer
of HCI.

The digital radio seeks to improve the audio transmission quality, also adding
multimedia information transmission as the names of songs and artists, and sometimes
images.

The transmission of data through radio waves is a cheap and viable option for data
in small quantities because of its reach and low cost of transmission and equipment.

Mobile Digital Phones. The digital cell phone makes possible to poor communities
access information and Internet. The African case M-Pesa [14] is an example of
technology empowerment with simplicity, sustainability and economically viable, as it
uses SMS to send small financial transactions. Adopted initially in Kenya, the solution
allowed small producers and traders accept electronic payments with their mobile
phones, increasing their gains, with positive effects throughout the economic chain.
The adoption of SMS instead of mobile Internet-based solutions allowed rapid
assimilation and adoption by poor population.

Ubiquitous and Tangible Devices. The ubiquitous devices and their distributed pro-
cessing capabilities, coupled with tangible computing, are solutions that deserve

286 D.A. Chagas et al.



research on developing ways of access to information by the less educated or illiterate.
These people are not used to the virtual world, or with the HCI classical paradigms,
such as windows, icons, virtual buttons and controls by mouse or touchscreen. The use
of tangible objects, of real world (as opposed to virtual) to select an option, provided
with feedback with colors, lights and sounds (instead of messages written on screens)
can be a determining factor for a new form of digital inclusion.

An example in development, still in the early stages, is the smart vaccination card
for children from poor communities. In this smart card, in addition to basic information
about the development of the child, his mother could receive alerts about vaccination
dates directly on the card. With a microchip and an AM wave receiver, the card
decodes information provided by government agencies, and could filter that informa-
tion that would be important for that child, showing the status through images and
lights.

6 HCI Roadmap and Driving Questions Against
Extreme Poverty

In order to facilitate the work of HCI researcher, this paper presents the Table 1 with a
non-preemptive list of questions and their respective professionals. The table is divided
in 3 major steps: To reach, understand, and to empower the extreme poverty
community.

In summary, the reach problem includes questions about power and politics. In
most cases, on extreme poverty communities, the public authorities even have control
of the area, like the favelas in Brazil, or African ghettos. In some cases (as the Palestine
territory), the idea of public authorities is vague. In indigenous areas, the community
power structure could be complex to understand at the first time. So the HCI researcher
should exercise caution when dealing with power and politics.

Understanding the community is a more common task to the HCI researcher, as the
actual literature offers great methodologies and tools to analyze the users. Some areas
could have better tools to understand the various layers of society. Transversal studies,
using psychologists, anthropologists, sociologists and economics could leave to a better
understand of those men and their relationship with information.

It becomes important to understand the complex relationship between all variables
that influences the user experiences, like socio-cultural and socio-economic context,
environmental, psychological and physiological issues of individuals, their actions and
goals, as well as artifacts, in order to optimize them in search of a pleasant, helpful and
enriching experience for these people [16]. To do so, one can (or should) make use of a
mix of methodologies and techniques to collect and analyze data from these experi-
ments, ranging from quantitative methods (on biometrics data, usage logs, etc.), with
qualitative approaches (observation, interviews, etc.) [17, 18].

To empower users is a step ahead to teach them. It means to give users tools,
methodologies, and information that can be used, and transformed by them along with
their needs.
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Table 1. Interdisciplinarity on HCI projects with extreme poverty communities

Who Extreme Poverty Communities

What Reaching Understanding Empowering

Q
ue

st
io

ns

• Who detents the 
power over the 
community?

• How organized is the 
social structure of 
the community?

• Does information 
access endanger
someones power?

• Does the group  have
any affection or 
confidence with 
other groups 
(teachers, 
doctors,etc.)?

• Does the group have
any rejection or 
afraid of other 
groups (politics, 
burocrats, etc.)?

• Does any group 
(terrorists, drug 
deallers, public 
authorities, rival 
tribes, etc.)  exerce 
any kind of violence 
or opressive power 
against the 
community?

• Who is this 
individual?

• Is this individual full 
with her/his basic 
needs?

• How this individual 
exchange 
information with 
her/his group? With 
other groups?

• How the society 
interacts with this 
group?

• Who/what is the 
detentor of the 
information on the 
community?

• How the 
individuals/group 
economically 
maintain itself? 

• What is the 
information role for 
this individual, and 
for the group? 

• How formal the study 
is seen by the group? 

• How opressive is the 
tecnology for the 
group?

• How important is 
information for the 
individual? And for 
the community?

• Who is the detentor 
of the important 
information for the 
community?

• Which information 
the community 
already has? Which 
they didn’t have?

• How information is 
assimilated, 
transmited, and 
stored in the 
community?

• Which information 
tecnology does the 
community already 
have acces?

• How new technology 
information could be 
adapt, transform and 
used to empower new 
information for the 
group?

Pr
of

es
si

on
al

s Politic science
Public Authorities
International Aid

Local places (churches, 
schools, etc.)

NGOs

Psicology
Antropology

Sociology
Economics

Teachers
Educators

Local places (churches, 
schools, etc.)

NGOs
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7 Final Consideration

The technology is often discussed as a way to reduce the individual efforts at work, and
thus create free time and reduce social segregation. Nevertheless, the capitalist practice
makes the technology applied to work further increase the gap between social classes.
On one side are the users of digital technologies, and on the other, is the “analog”
society, performing repetitive and uncreative work. Digital technologies are increas-
ingly available, by cheapest devices or by initiatives such as the free software, how-
ever, part of the population don’t seized these technologies. This population is illiterate
or functional illiterate, and uses speech (oral communication) for their exchanges of
information.

The HCI researchers are challenged to create forms of interaction to minimize this
gap between social classes, empowering oral populations of technologies which not
only access the information that are important, but generate and transmit knowledge
that is useful to other communities and generate a feeling of self-affirmation and
importance before the global society.
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