A multimedia tool to elicit information needs in rural communities
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ABSTRACT

To benefit from technology, rural communities need to be able to access information that is relevant and up-to-date. However, because of their socio-economic situation, people in rural areas often lack the know-how to express their information needs. In this paper we propose a multimedia tool which uses speech augmented by visuals in a structured dialogue to prompt people to express their information needs in a storytelling format. To ensure this tool is inclusive and culturally appropriate with respect to the community, we apply a software engineering process in its development that specifically focuses on the social, cultural, and economic factors in the community which will have an impact on technology use and acceptance.

Categories and Subject Descriptors

D.2.1 [Software Engineering]: Requirements/Specifications - elicitation methods, tools.

General Terms

Design, Human Factors.

Keywords

Digital divide, requirements elicitation, multimedia interfaces, digital storytelling, software engineering process.

1. INTRODUCTION

In many developing countries a significant effort is being put into providing rural communities with access to Information and Communication Technologies (ICT) with the goal of assisting them in benefiting from technology developed to bridge the Digital Divide [1]. Initiatives in this area have three main thrusts: (1) developing infrastructure, (2) building ICT competencies, and (3) providing digital content and services that are relevant in a sustainable manner. Although all three are essential and present many unresolved challenges, creating content that is relevant and keeping it up-to-date in an ongoing fashion may prove to become a critical bottleneck limiting the expansion of technology use in rural contexts. This will be particularly true once feasibility studies have been successfully completed. It is well known that along with cost considerations, supplying relevant and current content is essential to sustain the interest of users. Presently, as many ICT projects are in pilot phase, the content available is relatively limited and static, and largely determined through participatory techniques for identifying community needs and/or provided by the organisations implementing the projects. However, such an approach is not scalable, nor does it address the problem of updating content to satisfy a community’s information needs as these evolve over time. 

This paper proposes an ICT tool to assist in eliciting information needs. The tool adds a multimedia interface to digital storytelling technology to help people express their information needs in a story format which can then be shared in the community.

2. ELICITING INFORMATION NEEDS

Information of value to rural people is that from which they can benefit, and the true value resides in discovering and providing those categories of information which the society has a dire need to access. Requirements gathering starts with answering the question: “What categories of information are vital to this rural society in prioritised order?” Because of the social and literacy conditions in these rural communities, people are likely to have difficulty articulating their information needs and communicating them through conventional interviews or questionnaire media. In this project we propose applying digital storytelling techniques along with a suitably designed multimedia based user interface to elicit their information needs. These may be passed on to an organisation developing content for such rural communities, or to a team gathering requirements for an ICT4D project.

Digital storytelling is a means for people with limited literacy to express themselves through short 1-2 minute audiovisual vignettes, and has proven to be a useful tool for information sharing and community empowerment. StoryBank is a pilot project to test this concept in poor rural communities in the developing world [2]. The research team has developed an infrastructure and technology for creating and sharing audiovisual stories locally in a village near Bangalore, India. Its immediate use is for developing short illustrated stories that can fit into existing local TV and radio programming. We propose building on this work and adding multimedia based interactivity to provide villagers with a means of expressing and sharing their needs for information which does not yet exist. Through this project, more and more people will be able to participate and use the interactive ICT based infrastructure to express their inner feelings of “I wish this information were available so that I could do this and that”. For example, a farmer in rural India might say, “I wish I knew how to grow something more profitable than rice with which I keep losing money year after year”. 

At an abstract level it is easy to conceive how ICT might provide people with access to useful information. In practice it is much more difficult as finding useful information implies that the actual end-users understand what the problem is and ask the ‘right questions’ which get the ‘right answers’ so that the resulting information is pertinent and applicable. Expressing oneself with the ‘right questions’, understanding the ‘questions right’, and giving the ‘right answers’ are all learnt skills which, because of their socio-economic situation, people in rural communities may not have had the opportunity to develop. If you simply ask someone what their information needs are, most people will not be able to answer. On the other hand, you can elicit their needs through a series of questions, short stories, ‘what if scenarios’, or hearing their neighbours’ view points which might prompt them to describe their own problem and the type of solution that they are looking for. 

3. THE MULTIMEDIA INTERFACE

Speech based user interfaces in Interactive Voice Response (IVR) applications use structured dialogues to ask a sequence of questions when collecting information. We propose using speech augmented by visuals in a structured dialogue to prompt people to express their information needs in a storytelling format. Using such a structured dialogue will assist people in developing their querying skills, while seeing examples of the types of problems other people in their community inquire about will hopefully inspire people to formulate queries about their own needs. 

We propose building our dialogue interface for information-needs-elicitation on top of the StoryBank technology. In the case of the StoryBank project, the village in question is already the site of an ICT centre which produces local programmes in the form of full audio-video, audio with synchronised power-point slides and audio only, which are distributed by cable to local televisions and radios, or broadcast on outdoor speakers. The StoryBank pilot is designed to fit within this existing system and provide the functionality listed below:

1. record video on mobile phones

2. support story formats in either (a) full audio-video or (b) audio-photograph sequences of pictures with audio narratives 

3. a story repository with touch screen display and wifi connectivity to nearby mobile phones

4. content distribution via the existing cable network and on removable media

5. story playback on television and radio

To this we will add a multimedia and dialogue based user interface on some suitable device such as a mobile phone or Blackberry. There is ample scope to use UIA or User Interface Agents which are intelligent software systems, in this application for future enhancement. Ideally the speech component will be in the local language. However if a local language recogniser is not available, we will use an English recogniser as English is the second language of many high school students in India. 

We plan to replicate the StoryBank infrastructure in another community, and to conduct a comparative field trial to assess if the needs-elicitation tool has a positive impact on the  information needs elicited, and if it is effective for assisting people in learning how to articulate their own information needs.

4. DESIGN METHODOLOGY 

To assist us in designing and developing this multimedia interface, we will use a software engineering process which specifically focuses on assessing the full set of constraints which characterise ICT4D projects [3]. This process incorporates models for characterising the social, cultural, and economic factors in the community which will have an impact on technology use and acceptance, and a set of evaluation templates for assessing how ‘inclusive’ and culturally appropriate a technology is with respect to a target community. Our cultural model draws on the 5 dimensions defined in [4], and how these relate to a community’s values and practices, as reflected in how people communicate, learn, make decisions, collaborate, and accept change among other things [5]. Privacy is another cultural issues which we will need to address, as people may not want to share all their information needs, depending on the topic.

This software process model is part of our ongoing doctoral research. The proposed project will be both a proof-of-concept for a tool to assist in eliciting information needs when collecting requirements for an ICT4D project, and a case study for testing and refining our software process model.
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