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ABSTRACT 

In this paper the authors design, develop and test two 

Smartphone applications for Indian agriculture workers. 

The problem under concern necessitates the need to take 

into consideration the low literacy level of Indian farmers. 

The authors also present results from two surveys, one with 

the farmers and other with phone dealers catering to a 

majority farmer population, indicating the economic and 

educational constraints that come into the picture while 

developing assistance tools for them. A detailed mobile 

phone market study over the past few years is also 

presented discussing recent trends. The resulting designs for 

the two apps are a result of a participatory study with 

farmers, where multiple design iterations were performed to 

come down to the final design. Testing of the final app 

designs confirmed recommendations from previous work in 

the area and also revealed certain new design considerations 

based on how the users perceive and understand numbers. 

The paper therefore, presents design recommendations that 

have been tested with farmers and can be used to develop 

effective Smartphone apps for rural workers, particularly in 

the area of agriculture. 
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INTRODUCTION 

Appropriate use of technology has always been a factor 

behind development. Over the years, technology has begun 

to touch the lives of even the most underprivileged sections 

of the society. In a developing country like India, 

technology now shows its trace in the smallest of villages. 

This spread has allowed the scope of development with the 

help of Information and Communication Technology. 

Acceptance of technology in the form of mobile phone by 

users all over the country has lead researchers and 

developers to build solutions for their betterment 

[7,12,13,15,16].  

Smartphones available today range from the most 

expensive category to a number of low-cost alternatives. In 

India particularly, in the past 2-3 years, there has been a rise 

in this low cost segment of smartphones and today these 

phones appear to be in the reach of rural workers. The 

increased flexibility of the user interface on such phones 

gives a great platform to come up with much more effective 

designs for the assistance of rural workers. In this paper, we 

study the design specifications provided over time for use 

of technology by low-literate users and present an 

implementation in the area of agriculture. Entire study in 

the paper has been specific to agriculture, but the design 

recommendations provided ultimately, can be applied to 

other areas involving low-literate users as well. 

We start by an overview of previous work depicting the 

effectiveness of interface designs to tackle the widespread 

illiteracy in rural communities. This discussion is then 

followed by a detailed market study of mobile phones in the 

country and two surveys, one conducted with farmers and 

the other with phone dealers which primarily serve the rural 

population. Then we present user based design constraints 

obtained after exhaustive discussions with farmers. In a 

continuous participatory development, we finally present 

design recommendations that were presented through two 

apps developed designed. During the phase of development, 

we had multiple interactions with the farmers and tested our 

designs with them continuously. The two apps designed 

ultimately were tested again and the users were comfortable 

with the interface for both. The paper then concludes with a 

small discussion on future challenges and possible work. 

BACKGROUND 

Poverty is mostly accompanied with other factors such as 

poor education and low literacy levels. Also people from 

these communities, even those who have attained certain 

degree of education, do not have much access and 

experience with computers. The difference between written 

language illiteracy and technological illiteracy was 

demonstrated by Huenerfauth [6]. Many illiterate people 

can identify and work with numbers though. Previous work 

has shown that designing user interfaces and using 
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computer-human interaction techniques suited particularly 

to match the requirements of these communities can greatly 

help improve the usability of the designed application. This 

has led to the formulation of a number of design guidelines 

for interfaces meant for low-literacy users. For instance, 

minimal use of text and even completely text-free UIs in 

applications targeted for illiterate users has been advocated 

[11].  Usage of icons for illiterate users has been found to 

be useful in a number of studies [4,5,8,10]. Although they 

have been warned to be not understood universally and 

hence should be adapted culturally. In order to better 

understand the meaning of these icons, voice annotations 

have been suggested [4,9,10,11,12].  

There have also been a number of initiatives which aim to 

develop ways to assist the farmers keeping in mind their 

low literacy levels. Tamil Market[13] and Avaaz Otalo [12] 

have been initiatives which use the medium of speech to 

reach out to low-literate farmers. While Avaaz Otalo 

enables its users to listen to updates from DSC and ask 

questions on a question-answer forum by dialing a toll-free 

number, Tamil Market is a spoken dialog system using 

speech recognition techniques where weather, market prices 

for crops, and agricultural information can be accessed by 

farmers. An effort in the direction of making PC based 

kiosks more accessible to the illiterate by providing similar 

facilities over the telephony network is VoiKiosk [1]. It 

eliminates the need of the intermediary kiosk operator by 

allowing people to access information themselves via their 

mobile phones. Bhav puchiye is another such effort meant 

to enhance the reach and usability of the Agmarknet[2] 

portal by the Government of India (GoI). It provides a text-

free interface where farmers can select their commodity of 

interest from a bunch of icons shown on the screen, location 

from a map and time from a calendar and hence obtain 

personalized information. Given the immense penetration 

of mobile phones in developing regions, there have also 

been attempts to make suitable mobile interfaces for low-

literacy users. Rangoli [7] is an example of one such 

attempt to help low-literate people to easily manage 

contacts in their phones. Krishi Mitra[15] is an interface 

design which enables farmers to access market and weather 

information and make a query call to an expert. All of this 

is made possible with the help of suitable and intuitive 

icons for each task and is suitable for both kiosks and 

smartphones. A smartphone application developed for 

farmers and tele-health care is m-shayak [16]. In the part 

specific to the farmers, the app allows the farmer to click 

photographs of his crop, record videos and audio messages, 

and send them to agricultural experts who then revert back 

with advice and suggestions via call or SMS to the farmer. 

SMARTPHONES AND RURAL MOBILE PHONE USERS  

Market Study for Smartphones 

Spread of technology in India has always witnessed a great 

difference among urban and rural areas. Telecom 

Regulatory Authority of India [18] provides the data 

showing that the number of wireless telecom subscribers in 

rural India reached 323.27 million as of March 2012. About 

35.17% of total wireless subscribers are now in rural India. 

This provides a wonderful infrastructure for ICT initiatives 

and also makes the deployment easier as the users are 

already comfortable with an element of technology. This 

spread of mobile phone throughout the country has also 

contributed towards development of a new low cost section 

of phones. ICT initiatives depend on them and any progress 

in our methods needs to rely on these low cost substitutes.  

 

Figure 1: Average lowest price of Smartphone in India 

Basic phones are now in the reach of everyone and 

therefore don’t hold much scope of price variations. 

Significant price variation that is of concern to us has come 

in multimedia rich and low cost smartphones. Multimedia 

phones with small features like camera, color screen and 

games did penetrate into a lot of country parts with low cost 

variants. The drift of these phones has now shifted slightly 

towards a new emerging category commonly known as 

‘Chinese phones’, fancy phones rich in multi-media. These 

phones don’t provide application deployment platform, but 

they have introduced users with different features in a 

mobile phone and have generated interest. Then comes the 

most advanced category of smartphones. These are highly 

advanced phones with specialized architecture. Mostly 

available in touch screen, smartphones provide most 

interactive and easy interface for any user, performing 

multiple features. They initially belonged to a higher price 

segment only, but from around the end of year 2010, new 

companies like Micromax, Karbonn etc. brought low cost 

Android [3] based smartphones in the Indian market. We 

collected their price details from December 2010 and 

derived the graph as shown in figure 1. As can be seen 

clearly, starting from around Rs. 8500 ($150 approx.), the 

price has now come down to around Rs. 3200 ($60 

approx.). This low cost shows potential for spread in rural 

areas and since they work on Android operating system, 

applications can be developed for them in abundance.  

Survey with Farmers and Phone Dealers 

We conducted a survey with phone dealers at two locations 

– Bulandshahar district in Uttar Pradesh state, and Ranchi 

and surrounding areas in the state of Jharkhand. This survey 
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allowed us to interact with those people who act as first 

point of contact to mobile phone usage for farmers in those 

areas. They are well aware of market information as well as 

user capability. We concluded various details from this 

survey of 56 phone dealers. Farmers have already become 

acquainted with multi-media phones. Around 31% of users 

have standard multi-media phones, a prominent 37% are 

using the locally famous ‘Chinese phones’, 23% were using 

basic feature phones and only 9% were using QWERTY 

keyboard phones. We also identified purchasing price range 

as shown in figure 3. Around 41% people purchase mobile 

phones in the range of Rs. 2500 to Rs. 5000 ($46 - $92 

approx.). As discussed, prices of smartphones have lowered 

down to be in this range already, and thus we can expect the 

farmers to be economically comfortable with purchasing 

smartphones. As we analyzed the average recharge amount 

per month, more than 60% users were found to be spending 

around Rs. 100-150 per month. Given the call rate of 

approx. Rs 0.60/min, this accounts to a fairly high usage of 

phones every month.  

 

 Figure 3: Price range of mobile phones owned by Farmers 

Another survey we carried out was directly with farmers. 

One phase of this was covered in an IARI festival where we 

met farmers from all around India, second in Bulandshahar 

district in Uttar Pradesh where we met six farmers who 

played a key role in our design development and testing 

process as well. The farmer survey covers 43 farmers in all. 

Our objective was to identify what all tasks these farmers 

were able to perform in a phone and what all features they 

were aware of. While a full 100% use in making and 

receiving calls is trivial, a striking fact observed in the 

survey was that around 96% of the farmers were also able 

to listen to radio or songs on their phones. They were well 

acquainted with this audio feature and could navigate 

through menus to reach there. Also among the ones having 

phones with camera, around 76% were able to capture 

photographs by themselves without help. This is a good 

number and is a good symbol of multiple mobile features 

being used by the farmers already. A very small percentage, 

about 26%, of farmers were comfortable with the use of 

SMS. This was mainly because of typing and language 

problems. A positive sign was that they still were more 

comfortable with incoming SMSes. General comfort with 

multiple functionalities of phones was observed and with 

guidance, they can use a lot more features.  

PARTICIPATORY STUDY FOR APP DESIGN 

With the increased use of smartphones around the world, 

there has been enormous application development serving a 

large number of operations and agriculture has been no 

different. We studied a large number of Apps from around 

the world and categorized them on the basis of their 

functionality as - Data logging and management, location 

based support, news and information distribution, and 

agriculture specific calculation apps. Successful apps like 

Manure Monitor, Delaware Fresh etc. are among heavily 

used apps in countries like USA, Netherlands etc. 

Replicating similar design is not enough from Indian 

perspective. Therefore we picked up essential functional 

elements in these app categories from international apps 

and designed rest of the layout ourselves dedicated to local 

design requirements. 

Since majority farmers in India belong to economically 

lower segments and have not been in good access to 

education, reading and writing in even regional language 

might not be taken for granted. Our app models, therefore 

depend on their ways of understanding. If reading text 

instructions cannot help them use our app’s features, there 

is no point to have such an interface. 

In order to better understand these design constraints, we 

carried out exhaustive study with six farmers from 

Bulandshahar district in Uttar Pradesh, as mentioned 

earlier. Two of them, around the age of 40 were uneducated 

and were farming since childhood. Their wives, both in 

30’s were also uneducated but were associated more with 

their kids who did go to school. They were more 

comfortable with phone usage than the two men. One 

young farmer, Sadhu Ram, of around 28 years of age had 

studied till Class VIII and was helping us the most. He gave 

us an insight into the mobile handling capabilities of 

majority of their community and had some 

recommendations himself. He was an active mobile phone 

user and used to travel to cities for trade. He had seen new 

kind of phones as well. At the time of this study, he 

possessed a color screen phone with camera and radio. Our 

survey group also involved his father who himself had 

studied till Class V as well. Today he is using a mobile 

phone himself and can make calls and use radio 

comfortably. While discussing mobile phone usage details 

with us, they also gave us an idea on general issues faced 

with this technology among their community 

Following are the observations from this initial study with 

the farmers. : 

 Four of our surveyed users could not perfectly read any 

language but could very well identify and understand 

numbers. They were capable of making calls from 

phones and could do simple calculations using numbers 



as well. For ex., to name a number like 28, they were 

not be able to say it as ‘twenty eight’ in their language, 

but they could correctly identify it as being ‘2 

subtracted from 30’ in their language (do kam tees).  

 They always prefer instructions as audio. If an audio 

clip asked them to press some recognizable button at 

some point of time, they were able to do it correctly. 

Whereas in case of written instructions, popping 

messages only confused them. Even for the ones able 

to read, written instructions were troublesome. 

 Three of them, the two women and Sadhu Ram, were 

good with use of colors. Names of colors were not 

specifically known but they were easily able to 

differentiate among different colors and then memorize 

to associate different tasks with them. Change of color 

can therefore be used as an indication for them of some 

change in the app activity. 

 They all were quite comfortable with associating 

symbols and images with different things. For a 

standard question asking when did they irrigate their 

fields, usage of symbols like clock, water and crop can 

combined be used instead of text.  

 Concept of vertical scrollbars was not something which 

they easily understand. While Sadhu Ram had still used 

it in city with some friends, all the others found it 

strange when content scrolled down screen. For them, 

whatever was visible on one screen should cover up all 

that should be there. For next step they expect a change 

in screen and not more content scrolling from down 

below. It was rather confusing and irritating for them 

as over continuous testing, they were also scared of 

scrolling through by mistake and then not being able to 

find where they were before. So as per us, usage of 

scrolling is strictly not followed. We keep the 

information and content limited to visible size on one 

screen only. 

 They tried to learn menu driven features by the count 

of steps. For eg., if radio was the fifth item in menu, 

then they memorized that to play radio they first press 

the selection button once, then the direction button five 

times and then again the selection button once. This 

has been a commonly used approach among them and 

therefore we identify that count of every step must be 

provided to them within an app. This will give them 

added guarantee that they are at the right location. 

The observations made so far included a large number of 

general apps. We used three phones during this phase – one 

touch screen Android phone (Samsung Galaxy S II), one 

Symbian phone (Nokia E63) with QWERTY keyboard, 

camera and multimedia features, and the basic Nokia 1600 

phone which still is common in villages. We had prepared 

some set of activities that helped us make these 

observations which helped us to form a general base of do’s 

and don’ts to keep in mind while designing and developing 

apps for Indian farmers.  

APP DESIGN RECOMMENDATIONS 

We designed the following two apps for farmers and 

continuously tested those by teaching them how to use it 

and letting them do some tasks on the same. The points of 

difficulty while completing the tasks were noted and 

improved in the next iteration. In this section, we present 

the final design we settled down to with the help of our 

users. First app was a basic weather information app where 

they could see weather information through a simple 

interface and could further get written and pre-recorded 

spoken advice respective to the weather. The second app 

was a more complicated app which demanded inputs as 

well. This was for logging of farmer data. The farmer had 

to select a crop and then select required details from a menu 

list. All the operations were voice assisted with stored 

messages. Development and design of these two apps was 

based on the above mentioned observations. We created 

rules for our design and applied them accordingly in the 

Apps. Following are the design rules which served as the 

primary base for our Agriculture app designs.  

 The fact that low literate users can still understand 

numbers relatively comfortably prioritizes maximum 

utilization of numbered data in the Apps. In order to 

implement this we maintained the following design 

concepts - 

o Written input from user has to be majorly 

numerical only. For every text information, it 

is important that text is pre-stored in the app 

and listed for selection by the user. There also 

an associated number is helpful that might act 

as index reference for future. This will help 

them memorize the selection option and usage 

would become much easier and faster. 

o For confirm output messages, we used 

numbered buttons and recorded audio would 

play on pressing them. These audio messages 

in regional languages helped the users. 

 Scrolling vertically within an app page is not 

acceptable. We can have multiple horizontal pages in 

the App but size of each of these has to be restricted to 

standard screen size only.  

 We are used to seeing common options like "Done", 

"Next" etc., and always know where to move once we 



have filled in some information. This doesn't come that 

naturally to these users. After finishing a task, they 

might not know how to finish that step or how to get 

rid of the keyboard appearing for that input. For this 

fact we make sure that if there is any display where 

input is needed, it remains the only input on that page, 

with static keyboard not sliding in or out for input box. 

The very presence of a keyboard on a screen, therefore, 

means that an input is needed on that view. 

 

Figure 3: Screenshot of first page on Weather information 

Smartphone App 

 

 In order to utilize the fact that they memorize count of 

steps to perform any operation, we make use of step 

count on each and every item. Every screen has 

sequence number, every item in a list is numbered, and 

every block object on the app screen is numbered as 

well. Once an instruction of step count is memorized, 

the user will always have it visible in front so as to be 

assured of being at the right place. 

 Randomness in objects on a screen create a lot of 

problem to these users. The way they learn operating 

tasks involves pattern understanding. If they know that 

the button on top left always works to go back, it has to 

be strictly followed. Any other operation on the same 

place, or any other location for the Back button will 

create problems. We make a dedicated position for 

Back and Next on the app screens and the two 

operations will be placed only there. Also if it is the 

first screen or last screen, the position of Back and 

Next will still not be utilized by anything else. Those 

positions were simply left blank. 

 

Figure 4: Screenshot of third page on Crop information 

logging Smartphone App 

 

 Images are our strongest tool in such App design. Even 

if a farmer can't read the name of a crop, he can 

definitely identify it from an image. Menu or selection 

list with images can be easily understood by the 

farmers. Like inn the App for logging data and getting 

advice on it, the best way to select crop name in the list 

is by selecting its image. Similarly for representing 

some agriculture activity, we have tried to include 

images as much as possible. 

 Symbols hold equivalent importance as images. Icons 

for well-known tasks among apps should be used as 

standard symbols. The famously used symbol of a 

telephone for making a call is an example of this. 

Similarly there are tasks among apps which can be 

represented by specific symbols defined for them. 

 Colors are another important aspect we used in our 

Apps. We made a standard sized color bar on the top of 

every screen page. This color varies with the screen 

number and is fixed for a particular number. This 

helped in two ways. First, the user could memorize a 

color for a particular screen and task. Second, since a 

visible change in color would take place on transition 

from one screen to another, the user could always be 

sure of having made the transition. 



CONCLUSION 

These rules for design ultimately made our apps user 

friendly and towards the end of our testing, all the users 

were able to perform almost all of the tasks at hand, i.e. 

access the weather information, listen to the pre-fed advice 

related to the weather displayed, enter the necessary inputs 

in the data logging app and then access a summary of the 

same later. This emphasizes the results from earlier studies 

cited in this paper suggesting use of more iconic, text-free 

interfaces for people of such communities. Also, we 

discovered that design rules such as keeping the keyboard 

fixed on screens demanding input, limiting number of 

inputs per screen to one and making every screen show a 

digit corresponding to its depth in the menu can 

significantly help low-literacy users in being comfortable 

with the app. These suggestions were outcomes of the 

detailed participatory design study and literature survey. 
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