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Abstract. The interaction design of mobile applications for a specific commu-
nity of users, requires a deep knowledge of that community in order to establish 
appropriate usability requirements and tune the subsequent development activi-
ties. This is especially true when the target community is situated in one of the 
developing countries. There, mobile devices are increasingly playing the role 
that personal computers play in ‘developed’ countries, in spite of quite different 
cultural, social and technological constraints. In this paper we propose a ‘com-
munity-centered’ design approach, where different aspects of a community are 
used to formulate usability goals and are taken into account throughout the de-
sign, prototyping and testing phases, so as to ensure the actual application dep-
loyment by users of that community. The case study of a project carried out 
with a community of farmers in Sri Lanka is used to illustrate the approach. 
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1  Introduction 

In the last few years several design guidelines and hci patterns have been issued to 
provide guidance in the design of mobile applications addressing common usability 
challenges [10-12, 15-18]. For instance, knowledge of cultural norms of reading con-
ventions and how people process information is used to suggest how to design ele-
ments for an interface and place items on it so that users will understand. All such 
guidelines and patterns share the basic assumption that mobile users are everywhere, 
want to access information quickly and to be able to manipulate it easily. Mobile  
users are in the design focus and the adoption of common best design practices is 
recommended to guarantee usability with users who keep moving around with their 
devices and whose focus on the screen can be frequently distracted by the surrounding 
environment.  
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However, the design of mobile applications for a specific community of users, re-
quires a deep knowledge of that community, that often goes beyond the single user 
and introduces cultural and social constraints which may invalidate some of the gen-
eral guidelines. Knowledge of the community, in that case, helps establishing appro-
priate usability requirements and tuning the subsequent development activities on the 
community itself. This is especially true when the target community is situated in one 
of the developing countries [5-8]. There, mobile devices are increasingly playing the 
role that personal computers play in the developed countries in spite of personal, so-
cial and technological constraints.  

In this paper we introduce a ‘community-centered’ design approach, where the  
social, cultural, technological and economic aspects of a community are used to for-
mulate adequate usability goals and are taken into account throughout the design, 
prototyping and testing phases, so as to ensure the actual deployment of the applica-
tion by users of that community (Fig. 1). The paper is organized as follows. In Section 
2 we describe the two-layered ethnographic observation method which characterizes 
the proposed approach. We provide guidelines for community profiling in the mobile 
world that can be used to separate the ‘once-for-all’ community observation activity 
from the specific problem domain analysis. In Section 3 we illustrate the community-
oriented design approach on a concrete case study, i.e., the design of a mobile  
application for a community of farmers in Sri Lanka. 

2 Guidelines for Community Profiling in the Mobile World 

The human/sociological/behavioral aspects which characterize a community of people 
are usually derived from the observation of their Cultural, Social and Technological 
contexts [9]. In the following, a set of guidelines is defined to be used for profiling a 
community of people using mobile devices, independently of the specific problem 
domain. 

• Social Context (Social Organization, Ethical beliefs etc.) 
− Consider the social organization of the community. It “describes the collec-

tion of values, norms, processes and behavior patterns within a community 
that organize, facilitate and constrain the interactions among community 
members”[1] 
 Find out the social necessities and limitations. 
 Find out social relationships between individual subjects belonging to the 

same community. 
 Find out possible participation in governative or voluntary organizations. 

• Cultural Context (Language, Education) 
− Consider the average cultural level of the target community. The designed in-

terface should be easily understood by any stakeholder. 
− Consider the average education level of community members. Never make a 

design choice based on incorrect knowledge assumptions about the user. 
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• Technological Context (Available technology, Familiarity with mobile devices) 
− Consider the technological means available in the geographic area of the 

community. Also consider the average degree of familiarity with the mobile 
technology you are planning to use and the attitude to learning new technol-
ogies. 

− Mobile devices operations often depend on remote services. Therefore con-
nectivity issues are paramount in this context: 
 consider the data quantity that the system needs to transmit on the wire-

less networks 
 bad connections can cause loss of reliability and can make the application 

progressively slower causing usability problems too. 
− The application should run on the majority of the devices available in the 

community. The world market trends can suggest some devices, however in 
specific communities particular technological ecosystems could be found. 

− Consider the device models available to that  community in the specific 
country. Advanced devices may be present in rich communities (but this is 
not a rule), in some countries some models could not be available. 

2.1 Problem Domain Analysis 

Differently from the traditional approach, the analysis of current practices will aim at 
observing people from the target community within scenarios related to the specific 
problem domain [14]. Therefore, being aware of the common characteristics of the 
community of users and of their general needs with respect to the mobile world will 
allow designers to focus on the following points: 

1. what is expected from the target mobile application 
─ what tasks are currently performed?  
─ what roles? 
─ what artifacts? 
─ what interactions? 

2. why users need the application  
─ motivations for adopting a mobile application supporting current activities 

3.  what the temporal context of interaction is 
─ when is each task accomplished? 
─ when should the system be deployed? 

4. what the geographical context of interaction is 
─ where do the observed activities take place? 
 

Requirements elicitation will come out of the answers to the above questions. In the 
following section we describe the community-oriented design methodology applied 
on a concrete case study. 
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3 The Case Study of SLN4MOP 

The Social Life Networks for the Middle of the Pyramid (SLN4MoP) is an Interna-
tional Collaborative research program started in 2011 that aims to provide real-time 
information to support activities related to livelihood delivered by mobile phone ap-
plications targeted to meet the needs of people in developing countries [19].The goal 
of SLN4MOP project is to leverage the enormous reach of mobile phones equipped 
with myriads of sensors such as GPS and camera, to develop the next generation of 
social networks that not only connect people to people, but also have the capability of 
providing real-time, context-sensitive local information by aggregating data from a 
variety of sources. In order to move towards that goal, Sri Lanka was chosen as the 
country where a pilot research study could start. 

In this section we show how our approach can be adopted for the community of Sri 
Lankan people who are willing to use mobile phones to improve their daily working 
activities. In particular, the case study deals with the design of a mobile application 
meant to support farmers in the initial phases of crop selection and planning.  

3.1  Profiling the Community of Sri Lankan People 

The Sri Lankan society presents opposing aspects: people reflect both some of the 
typical facets of the modern advanced western societies and some aspects strongly 
connected to a multiethnic culture, full of ancient traditions. As a result of the initial 
ethnographic study, we were able to depict a general community profile for people 
living in Sri Lanka, who may benefit from the use of mobile devices for their daily 
activities [2, 3]. This represents the common knowledge about the social, cultural and 
technological contexts, which could be exploited for several application domains.  

In the following we present some relevant aspects of the community profile, which 
directly impacted some of the design choices made for the farming application.  

Cultural Context - Sri Lanka is a real multicultural nation. The community is made 
of two main ethnic groups, namely the Sinhalese and the Tamil. 83% of the members 
speak Sinhalese and the remaining 17% speak Tamil. However, English is the third 
official language, mainly spoken in the cities. 

Social Context - Young people have not been extremely influenced by modernity 
and the effects of westernization. 80% of them have religious beliefs, the  majority 
being Buddhists. Mobile devices are quite widespread but there are still barriers to 
their adoption, especially among parents who are often concerned with security and 
reputation issues. Moreover, people’s general attitude to ICT is often influenced by 
the opinion of prestigious members of the community, such as local temple priests. 

Technological context - Like in many developing societies, a significant gap in ICT 
(digital divide) can be observed in Sri Lanka, especially among people living in  
villages, sometimes even missing electric power supply. In order to encourage the 
adoption of technology and support the diffusion of culture, the local government has 
recently  created the so called “Nenasala telecenters” supply [4]. Computer desktops 
and laptops are absent for the majority of individuals, while mobile devices are wide-
spread enough. Statistics say that 86.5% of the population owns at least one SIM 
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(Subscriber Identity Module). Nevertheless, even if the Sri Lankan mobile network 
currently covers almost the totality of the urban areas, temporary lacks of connectivi-
ty, may affect services which heavily rely on network uptime. 

In this context, the use of ICT and especially mobiles, have the potential to reduce 
the information and knowledge gaps in the affected areas.  

3.2 Problem Domain Analysis: The Cultivation in Sri Lanka 

Agriculture in this developing economy employs the largest share of the workforce; 
yet it contributes the least to GDP (Gross Domestic Product)  when compared to the 
Industry and Services sectors. The cultivation pattern of Sri Lanka is bi-modal. This is 
mainly due to the two monsoons, which bring rainfall to the island in two distinctively 
different periods resulting in two distinct cultivation seasons [13]. 

From the survey we conducted with local farmers, it was noticed that due to this 
distinction there are specific crops to be cultivated in each season. Other factors that 
contribute to the crop selection are type of soil, weather, water, financial status, pest 
and diseases. Although several factors may affect the selection of crops for cultiva-
tion, farmers are used to choose crops primarily based on the profit. As a result they 
are biased by the market price of the previous year and they tend to select crops that 
produce a high yield within a short time period.  

None of the interviewed farmers had a specific land extend per crop in mind at the 
time of cultivation, though they have a better understanding about the different types 
of crops that can be grown on a particular season. This knowledge is gained mainly 
based on the practical experience that came via ancestors. Moreover, during the study 
it was further identified that farmer awareness with respect to what others grow is 
limited to the neighboring farmers. This is mainly gained by watching what others are 
growing. They were reluctant to get this information by formal communication due to 
social phobia and the competition among farmers. 

Different selling mechanisms are adopted by farmers in Sri Lanka. Some bring the 
harvest directly to the market, while around 90% depend on a middle person, namely 
the transport agent or the shop keeper. However, none of them get help from the gov-
ernment to sell the harvest. Another interesting fact is the behavior with respect to the 
selling prices. The selling price is a dynamic value which changes very frequently at a 
particular market. The farmers reported that they were often unable to predict the 
price as it changed vigorously within few hours. However, it was revealed that, ac-
cording to their experience, they were unable to gain a good price for their harvest at 
the market, when all farmers tend to grow the same crop at the same time. As a result, 
in some cases farmers gave up farming and joined other industries to find their living. 
If this trend would continue in the future, it might have a huge impact for the econom-
ic growth of the country.  

In the following, we summarize the most important claims about the domain  
specific issues observed from the field study: 

− users are disposed to use some technological instruments provided that they are 
not invasive; 
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− governmental centers aimed at supporting agricultural activities are located all 
around the farms; 

− there is a very low level of trust among the members of the same community, 
insomuch as not sharing basic information about their crop production. 

3.3 The Community-Oriented Design 

The user interface and application functionalities have been designed on the basis of 
the social, cultural and technical contexts characterizing the Community Profile of Sri 
Lankan people. Based on that, we understood that the adoption of smartphones was 
paramount in this work, since users are distrustful of technology with the exception of 
mobile devices, which are widespread. Moreover, farmers may need training that 
could be provided by experts of governmental centers. 

The application was also expected to provide support to a critical task on the basis 
of data updated directly by users. Therefore, it was paramount to augment the percep-
tion of the data reliability. 

The social and cultural contexts characterizing the profile of Sri Lankan communi-
ty, besides the existing technological constraints, led us to choose the Android operat-
ing system for our mobile application, due to the high variety of device models  
running that system that are sold in that country. The technical and cultural issues, 
along with the small display size of the devices on which it will be executed also 
deeply influenced the choices regarding the design of the application user interface. 

Major technical limitations are represented by the low resolution of the screen and 
the aforementioned limited sizes, the low computing power and the limited amount of 
main memory available. Such limitations, as well as the necessity to preserve as much 
as possible the battery life, were a determining factor in our decision to limit the 
amount of data processed directly on the smartphone. However, the need to commu-
nicate, via the mobile network, with a remote server has not been a trivial challenge 
and a lot of efforts have been made to handle with the payload of our application on 
the network. Even if the Sri Lankan mobile network currently covers almost the to-
tality of the urban areas, we had the necessity to find the right tradeoff with regard to 
the data exchange modality and the quantity of data transmitted, while limiting as 
much as possible the impact that a temporary lack of connectivity, typical of a GSM / 
UMTS network could have on the general usability of our system.  

More specifically, in order to decrease the total payload of exchanged network data 
we adopted two main solutions. First of all, we chose JSON (JavaScript Object Nota-
tion) as a lightweight data-interchange format. JSON essentially allowed us to present 
the data choosing the desired level of detail, with less verbosity than XML.  

The second solution we adopted is based on a geographical information filter. Data 
sent from the remote server are preventively filtered on the basis of the farmers' loca-
tion. The server collects information about products adequate for the soil type and 
climatic conditions of the region of interest and about the products which have been 
selected by neighbors so far.  Such information  is then aggregated, combined and 
computed in order to send only relevant data through the network. It is worth to point 
out that the given solutions addressed a general implementation problem characterizing 
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the target community and may therefore be adopted in different domains without  
further efforts. The same consideration applies to the visual interaction paradigm we 
decided to adopt, based on colors and images with little textual descriptions. 

From the social context we knew that even if English is spoken among the mem-
bers of our target community, users feel more comfortable using their own language 
so we decided to design our interface by allowing multiple languages. At the very 
beginning we designed the interface for the English language and then we translated 
the text in Sinhalese. We noticed that the graphical representation of this language is 
often significantly longer than the English text representation. This caused a visuali-
zation problem and a resulting redesign of some screens of the application that made 
the interface auto-adapting to the text dimensions. 

At a later stage, the knowledge of the social phobia among farmers, who are reluc-
tant to share with others the information on what crops they are growing, led us to 
design the interface so that the needed information could be provided anonymously 
and visualized using a ‘traffic light’ metaphor. Figure 2 shows the crops catalog fil-
tered by the farmer's geographic position. For a better readability, a zoomed portion of 
the screen is also displayed. The colored background of each crop indicates the ap-
proximate quantity already in production. Figure 3 shows the comparison screen.  
A farmer can use this feature if he wishes to get more information about a specific 
subset of crops. 

 

Fig. 2. The Crops Catalog 
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Fig. 3. Crops Comparison 

4 Conclusion 

The development of mobile applications is paramount to support users living in de-
veloping countries to improve their lives. However, a deep understanding of the target 
community is crucial for the realization of an application that is effectively accepted 
by those users. In this paper we propose a community-centered mobile design metho-
dology, based on the idea that relevant aspects of the community can constitute a bulk 
of knowledge upon which mobile interaction designers can build appropriate solu-
tions to a specific problem. The case study of Sri Lankan farmers presented in the 
paper is part of a wider international project, which is meant to provide ICT support 
to people from developing countries, with the goal to improve their quality of life. In 
the near future we plan to validate the proposed methodology designing other mobile 
applications for users who belong to the same socio/cultural community. This could 
be the case, for instance, of an application meant to support fishermen of Sri Lanka in 
their trading activities.  
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