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Abstract. Usability engineering is all about developing usable products and/or 
services for a certain user group in a specific context. In this paper, we present 
some ideas about how to enhance usability engineering in rural areas (i.e. for 
users in rural contexts) taking agile methods into account. First, rural areas, 
rural users and rural products are illustrated.  We elucidate the cultural, 
technological and social differences and the specifics of rural areas. Then, we 
look at the most important steps according to the standard user-centered design 
process defined in ISO 9241-210 in order to identify possible challenges and 
implications for usability engineering in rural areas. Finally, we analyze how 
usability engineering profits by using agile methods in this context. 

Keywords: Rural, Agile, HDI, Developing Countries, Newly Industrialized 
Countries, User-Centered Design, ISO 9241-210, Culture, HCI, Approach, 
Process, Structure, Intercultural, Intercultural User Interface Design, Standard, 
Usability Engineering, Intercultural Usability Engineering. 

1 Rural Areas in the World 

1.1 Developing and Newly Industrialized Countries 

A developing country, also called a less-developed country (LDC),1 is a nation with a 
lower living standard, underdeveloped industrial base, and a low Human 
Development Index (HDI) relative to other countries. The HDI is a composite statistic 
of life expectancy, education, and income indices used to rank countries into stages of 
human development. Figure 1 shows that India is a newly industrialized country with 
an HDI between industrialized and developing countries. The challenges of newly 
industrialized countries also affect developing countries because they lack even more 
than newly industrialized countries. Africa is the continent with the lowest average 
HDI even if almost all ranges of HDI are represented. 

                                                           
1  Cf. URL=http://en.wikipedia.org/wiki/ 
Developing_country_-_cite_note-1, last access 2014-02-24. 
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• In 2013, the Indian government invested 73175 INR in the development of rural 
areas regarding infrastructure, education and employment because 70% of India’s 
population lives in rural areas.4  

• A good portion of related work for HCI design in rural areas was researched in 
Namibia (cf. [1]), whose HDI is slightly higher than that of India. 

1.2 Characterization of the Rural Areas in India 

Electricity is available mostly everywhere in India. Rural areas are also mostly remote 
regions which suffer bad accessibility and are not very well connected to other 
economic centers. Mobile communication is available all over the country. In addition 
to the mainstream media, the rural development ministry of Indian government is 
investing in every new and emerging electronic media (radio, television, internet, social 
media and electronic library). Official websites are available in English and Hindi. E-
government is available in all rural areas of India. This results in less corruption, more 
transparency and a revolution in mobile communication which ensures that people are 
accessible everywhere, since almost everybody in rural areas has a mobile phone with 
internet access. From the 1,237 billion inhabitants in total in India, there are: 

• 904.56 million telephone subscribers (wireless and landline),  
• 29.08 million land lines, 
• 875.48 million cell phones.5 

Amenities in the Following Areas Are Provided through Projects 

• Water, 
• Electricity, 
• Construction and village maintenance, 
• Village linked tourism, 
• Streets, 
• Integrated Rural Hub, 
• Drainage, 
• Rural Market, 
• Solid Waste Management, 
• Agri - Common Services Centre, 
• Skill development, 
• Warehousing, 
• Development of economic activities,  
• Any other rural-economy based project, 
• Village street lighting,  
• Telecommunications 
                                                           
4

  URL=http://www.rural.nic.in/sites/downloads/annual-report/ 
MoRDEnglish_AR2012_13.pdf, last access 2014-02-26. 

5 URL=http://en.wikipedia.org/wiki/ 
Telecommunications_statistics_in_India_-_cite_note-
trai_subnumbers-6, last access 2014-02-24. 



448 R. Heimgärtner, A. Solanki, and B. Hollerit 

 

Rural Products. E-governance products, public information booths (internet 
activated), rural libraries might all have internet connections, providing m-commerce, 
e-commerce, m-banking, e-banking, communication (apps, chat, messages), 
information (news, databases), social media (facebook, google+) (cf. [2]) and mobile 
phones (cf. [1]). In addition, there is a tool for bridging the digital divide in rural India 
(cf. [3] and [4]). 

User Groups. Rural users must work to live.  Therefore, they do not have time to 
speak with the designer or test the product. In addition, they are often illiterate or not 
well educated, do not have good knowledge of English and speak only Hindi or a 
local language and therefore, they are not able to express their expectations and needs 
clearly. Rural users are not tech savvy and do not have formal computer education. 

1.3 Challenges in Rural Areas in India 

Accessibility to the user is not easy (great distances, no direct connectivity to rural 
areas, knowledge of local languages or translator necessary). HCI designers must 
have enhanced capabilities and skills such as being more flexible, pragmatic and 
empathic in order to understand the expectations and the needs of rural users. In 
addition, there are many other general challenges in designing HCI for rural areas (cf.  
[5], [6], [7], [8], [9], [10], [11], [3], [12], [13], [14], [15]) and in "designing in the 
wild" (cf. [16], [17], [18], [19]). In addition, in rural areas, bridging digital diversity is 
a fundamental political concern of "repairing worlds" (cf. [20]). 

1.4 Approaches and Methods to Tackle the Challenges for HCI Design in 
Rural Areas 

Several techniques must be applied such as "designing in the wild" (i.e. "in situ 
design", cf. [19]) or reframing HCI thinking by taking indigenous perspectives into 
account (cf. [21]). Motivated by the identified challenges for HCI design in rural 
areas, a growing number of researchers focus on adapting or discovering new 
approaches and methods with which to tackle the problems of using participatory 
design (cf. [22]) at genius loci (cf. [5]). Furthermore, several testing methods have 
been adapted to "oral" rural users (cf. [23]) such as digital story telling (cf. [24]), 
using oral repositories (cf. [25]) or 3D visualizations of indigenous knowledge (cf. 
[26]). Before we add the concept of agile methods to this solution portfolio, we 
analyze the implications of the challenges in rural areas to usability engineering.  

2 Usability Engineering Challenges in Rural Areas 

Let us now analyze the standard HCI development process in ISO 9241-210 (cf. [27]) 
concerning its use in rural contexts. Figure 2 shows an overview of the user-centered 
HCI design process. The process consists of various steps which will be analyzed 
concerning their use in HCI design for our purpose (cf. also [28]). First, we examine 
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the weaknesses in every process step, then we define and recommend  implementing 
agile methods to improve the HCI design process for its application in rural areas. In 
addition, ISO 9241-210 refers also to the seven dialog principles defined in ISO 9241-
110, which should be applied in human computer interaction design. They should be 
analyzed with regard to their applicability as general dialog principles in rural 
contexts. However, that is beyond  the focus of this paper.  

 

Fig. 2. User-Centered Design Process following ISO 9241-210 

2.1 Understanding the Context of Use and Specifying User Requirements 

We propose user-centered design for rural areas in particular, as the potential clients 
might not be familiar with computer software. In order to increase the willingness to 
adapt to new technologies, the design has to meet high usability standards. 
Furthermore, "watching what the users do rather than listening to what the users  say" 
becomes even more applicable in the case of rural users because what they say is not 
exactly what they want or they must have. Here agile methods can be very supportive 
(cf. section 3 about leveraging agile methods). In this context, also secondary users 
(for example, local volunteers) can be contacted to obtain a better understanding and 
access to the primary user and his context of use and his user needs in order to 
determine the user requirements. 

2.2 Producing Design Solutions and Evaluation 

Evaluation and re-evaluation of the design has to be performed after every iteration 
until the users are satisfied with their user experience. New users testing a re-design 
might encounter problems that have not been discovered during earlier tests and we 
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must address them. Hence, in the rural context we must use unconventional methods 
such as disseminating messages through folk and traditional art forms, direct contact 
programs like rallies, door to door campaigns, village level meetings, film shows and 
videos6 to achieve a greater involvement of users during the design the product and 
also enabling the users to give meaningful feedback during the formative and 
summative evaluation of the prototypes and the final product. Hence, in rural 
contexts, it is even more efficient to apply agile principles (cf. section 3, (i) and (ii)): 
For instance, seeing the low-fidelity prototype as a living specification and preferring 
communication in place of comprehensive documentation. In addition, outdoor 
outreach mode is a most impressive medium of communication to transport the proper 
messages to the rural public. 

3 Leveraging Agile Methods to Optimize the Usability 
Engineering Process for Rural Areas 

Let us now direct our analysis to how usability engineering profits from using agile 
methods in the rural context and how the mentioned challenges in section 2 can be 
met and resolved using agile methods. Thereby the following principles and 
implications of the agile manifesto are addressed and applied:7  

1. Individuals and interactions over processes and tools, 
2. Working products (user interfaces) over comprehensive documentation, 
3. Customer collaboration over contract negotiation, 
4. Responding to change over following a plan. 

The agile manifesto even supports "designing in the wild" / "in situ design" because 
the designer is locally on the spot living with the users. In such a rural context the 
agile manifesto can be lived literally: live requirements development, in situ design 
thinking, continuous integration and "just in time" deliveries. Also the evaluation 
feedback loop is fully integrated in the live process.  

In fact, in situ design even pushes the agility of the whole process to a level higher 
than the one defined by the current agile process. Therefore, agile principles are 
necessary in usability engineering in rural areas because they support the principles of 
usability engineering and the necessary flexibility to in-situ design in rural areas 
covering the following aspects with ease: 

• many deliveries/releases, 
• live user feedback, 
• collection, description and comprehension of user needs in short iterative cycles, 
• permanent clarification of conflicting user needs and specification of user 

requirements, 
• continuous integration, testing and evaluation. 
                                                           
6  Cf. URL=http://www.rural.nic.in/sites/downloads/annual-report/  
MoRDEnglish_AR2012_13.pdf, last access 2014-02-26. 

7  Cf. URL=http://agilemanifesto.org/, last access 2014-02-24. 
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4 Conclusion 

This agile HCI design process for rural areas represents a new approach by combining 
the best practices of the current HCI design process defined in ISO 9241-210 with the 
elements of the paradigms of "designing in the wild" and agility. Living this process, 
the UI designers will better understand the user needs in rural areas and accommodate 
the frequent changes for design. In addition, the approach reduces the development 
time dramatically by continuous live feedback loops. 
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