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ABSTRACT 
In this research, we ask how a mobile user interface should be 

designed for (semi) illiterate users in West Africa. The region has 

one of the highest levels of illiteracy in the world, and there are 

many cultural differences compared to western society. At the same 

time, mobile phones are becoming a booming new technology in 

the developing world. They have proven to be valuable tools to 

improve the quality of life of the local population. Yet we cannot 

expect to be able to apply conventional mobile interfaces in mobile 

apps for the local population, in particular those who live in rural 

regions. In addition to this, lack of sufficient infrastructure like 

electricity provides further difficulties that should be taken into 

account. The result is a model that is designed to help app 

developers with a number of guidelines to follow and 

considerations to be made while designing the application. This 

model is based on results from earlier scientific research and from 

feedback by domain experts. It has been tested by developing the 

design of a use case application, and by comparing it with four 

existing mobile user interfaces meant for the same target audience. 

Categories and Subject Descriptors 

D.2.2 [Design Tools and Techniques]: User Interfaces 

General Terms 

Design, Human Factors, Verification. 

Keywords 

Mobile, Interfaces, Illiteracy, Apps, Model, Smartphones, West 

Africa, Developing world 

1. INTRODUCTION 

1.1 Context 
In the western world, technology has enriched our daily lives in just 

a fraction of time. We see this in a wide array of aspects, from 

machinery to cars, from computers to mobile phones. Technology 

helps us to advance as human beings. Even in regions of the world 

where there is often a lack of basic means and a lower quality of 

infrastructure like Western Africa, introducing a mobile phone has 

proven to be an enrichment of people’s lives [30]. 

However, it is still a challenge to introduce technologies from the 

western world to the developing world. Although the use of mobile 

phones is on a steady rise in the entire continent of Africa with an 

increase of mobile phone usage at annual rate of 65 percent from 

2004 to 2009 [29], there is still a lack of a reliable availability of 

things like power and internet access [20, 33]. More importantly, 

the literacy rate is proven to be relatively low [37], and many of the 

design conventions for interfaces that may be familiar to us might 

not be understood by people from different cultures in the 

developing world. For instance, try explaining to someone who has 

never seen a trashcan that it is the symbol for ‘deleting’ something. 

It requires a different way of thinking regarding the design, 

development, maintenance and use of devices and interfaces. 

Therefore, we need to find ways to adapt the technology we know 

to make it useable for people with other cultural backgrounds and 

level of literacy. 

This research is involved in one of the projects for the Web alliance 

for Regreening in Africa (W4RA), which is an initiative to “help 

extend the Web benefits of the knowledge society and economy to 

people in rural communities in Africa.” [38] The VU is one of the 

development partners of the initiative. The project entails the 

development of an app to monitor the agro-forestry evaluation of 

on-farm trees in Mali. 

1.2 Problem statement 
It is common knowledge that modern technology today is mostly 

developed in western or modern Asian societies. In fact, according 

to the IT Industry Competitiveness Index of 2011, which measures 

the capability of a country to support a strong IT production sector, 

the first African country on the list is South Africa on the 47th place 

[5]. It seems logical that the majority of this technology is marketed 

towards users in modern developed societies where there is ample 

infrastructure, wealth and education. The consequence is that 

regions where there is less availability of these amenities are left 

behind, and often cannot apply the latest technologies one-to-one 

into their own society. Looking at today’s smartphones, they 

require electricity, a continuous Internet connection, and a user that 

is able to read and operate the interface of the phone. None of these 

requirements are always feasible to expect in developing countries. 

Although there has been progress made with improved power grids 

and GSM reception through investments in infrastructure, literacy 

is still a major issue. According to UNESCO, the literacy rate in 

sub-Saharan Africa is the lowest in the world, with a population of 

just under 60% of adults who can read and write on average [37]. 

In Mali, this is under 50% [37]. It should be stressed though that a 

majority of the population who cannot read and write lives in the 

remote rural regions of the country. In urban areas like the city of 

Bamako, the situation is more comparable to the western world. In 

these areas, there is an overall better infrastructure, with ample 

availability of internet access and a higher usage of smartphones. 

Nevertheless, the situation does pose as an obstacle for the rural 

population, since it prevents them from fully utilising the benefits 

of new technology that could enrich their lives. On the other side, 

when it comes to the usage of mobile phones in rural regions, it has 

been observed that people try to circumnavigate these obstacles by 

devising methods on their own to utilise basic usage of their 

phones. For instance, there have been observations where users 

created a quasi-cryptographic language for texting that all contacts 

understood, even though they could not read, and semi-literate 

users making notes that explain how to navigate through the phone 

menus [26]. 



Nonetheless, these ‘workarounds’ do not solve the main usability 

problems people experience when using a phone as a non- to semi-

literate person. In addition to this are the countless languages and 

dialects spoken in these regions, usually not supported by regular 

phones on the market. Even though many NGO’s and other 

organisations are working to increase the literacy rate in western 

Africa, it should not be expected that all mobile phone users from 

this region will soon fully adapt to standard phone interfaces in a 

similar fashion to users in the western world. We should look for 

ways to improve UI design for phones instead, so that users with a 

lower literacy will be able to benefit from this technology as well. 

The W4RA has conducted several projects where new web-based 

technologies are introduced in rural communities in countries of 

Africa, like Mali. Mali is located in the Sahel, a biogeographic 

transition zone situated between the Sahara desert in the north and 

the Sudanian Savannah in the south, where the landscape mostly 

consists of dry grassland. The Sahel is currently under threat of 

desertification due to human activities, including “overgrazing, 

deforestation, surface land mining, and poor irrigation techniques, 

during a natural time of drought” [34] In light of this, it is of 

importance to monitor the current state of land use in the region, 

and help the local population to preserve it using new technologies. 

Part of one of the developing projects from the W4RA to support 

this is Mr Jiri, a monitoring tool to support agro-forestry evaluation 

of on-farm trees. Mr Jiri (Mr Tree in Bambara, one of the spoken 

languages in Mali) is an Android app that aids users in identifying 

individual trees. The app aids farmers with measuring the size of 

land by letting the user walk on the edges of said land with the 

phone. This is normally done by NGO’s who can read and who are 

experienced with smartphones, but it would be desirable if anyone 

could perform this task, regardless of literacy or smartphone 

experience. The surface can be measured by utilizing tracked GPS 

data, and it will allow users to count the amount of trees and plants 

in the area by using an in-app tally counter. The app is designed for 

local conditions in Mali, where power or internet access are not 

always available. It should not need to connect to the internet, since 

all the aggregated data will be stored on the phone itself. It could 

then be exported from the device in the form of an Excel file to a 

desktop computer.  

Early prototypes of the app have already been developed before the 

start of this research project, but they lack any kind of interface 

targeted to people with low literacy. In the context of this paper, the 

app serves as a use case. 

1.3 Research question 
The research is targeted to find ways to improve the usability of 

mobile applications for low-literacy users. However, we need to 

take into consideration that a substantial amount of the population 

in Mali has never used a smartphone before. There are also cultural 

differences that need to be taken into account. The interface should 

resonate with the target audience, even if a user has never seen such 

an interface before, and cannot read any form of text. With these 

items in mind, the research question of the project was formed as 

followed: 

How should a mobile user interface be designed for (semi) illiterate 

West-African users, with farmers in particular? 

This brings up the following sub questions: 

1. Which are the dimensions in the design of a user interface 

which is specifically targeted for (semi-)illiterate users in a 

rural context in West Africa, and what kind of constraints 

should be taken into account? 

2. How would these dimensions compare against existing 

applications for (semi) illiterate West-African users and/or 

farmers? 

 

3. Is there a considerable cultural difference concerning how 

people from modern western societies versus people from 

West Africa would use a mobile interface? 

2. RELATED WORK 

2.1 Interface design for low literacy users 
Medhi et al. [26] performed earlier research covering the design of 

mobile interfaces for low-literacy users. The study claims to be the 

first quantitative evaluation of mobile interfaces, spanning text, 

audio and graphics, executed in an ethnographic research 

conducted in India, the Philippines and South Africa [26]. The 

research is performed in two studies: one involving text versus 

voice and graphics, and the other in text versus a live operator. The 

first study requires participants to complete a mobile banking 

transaction by using either an interface with text, spoken dialogue 

or a graphical UI. It concluded that the text interface was unusable 

if the participant was illiterate.  

The second study involved entering health data with minimal 

errors. Participants were again divided into three groups, where 

they were asked to either enter the data using text with electronic 

forms, by sending a text (SMS) message, or by talking to a live 

operator. The study measured the error rate when entering the 

health data. It showed that there was a relatively high error rate 

when using electronic forms and text messages, while doing the 

same task with live operators showed much better results [26]. 

The studies recommend that low-literacy users need non-text UIs 

in order to use mobile technology, with the best way being a 

combination of spoken input and graphical output as an interface. 

In addition, if there is enough (budgetary) feasibility, a live operator 

is preferred over a text UI in order to reduce errors when collecting 

data. 

Medhi et al. has treated subjects like usability barriers in the 

research. For instance, scroll bars, which were not recognised by 

over half the participants, and difficulties in language, a returning 

issue across the literature in this review. The paper advises a 

number of design recommendations in order to avoid these barriers, 

like providing graphical cues, the use of voice annotations, 

avoiding nonnumeric text input and scrolling, and the integration 

of human mediators to get users to familiarise with the system. 

Medhi concludes that the most positive result was the benefit of a 

live operator. In countries like India, it is a “cost-effective solution 

for reporting small amounts of data” and it is advocated above the 

use of electronic forms or texting [26]. However, live operators 

might not always be available, and therefore alternative automatic 

interfaces are needed as well.  In the study, most users seemed 

comfortable with a voice UI, but for some users it proved to be hard 

to complete a task. Users with the graphical interface were able to 

complete tasks, but only with “extensive prompting and 

encouragement” [26]. Therefore, a combination of both interfaces 

might be the best option to allow users to engage with a system in 

a more autonomous way. 

The paper of Chaudry et al. [6] is in certain aspects a continuation 

of the research done by Medhi et al. The paper contains two studies 

that research the needs of low-literacy users when it comes to the 

usability of mobile interface design. Chaudry notices that although 

there have been earlier studies about the usability of mobile 

interfaces, there were still no studies “comparing the usability of 



different non-text based widgets [...] with low-literacy populations” 

[6] 

The first of the two studies had the aim to “evaluate the usability of 

several different non-text based graphical widgets by a low-literacy 

population” [6] This was done by letting participants use a 

prototype app of a game involving fruit (it was used in context of 

nutrition monitoring with illiterate chronically ill patients) showing 

different kinds of interface elements. In this case, an interactive 

icon, a check box, a radio button, and a scrollbar. The widgets are 

shown in different positions, combinations and sizes, and the user 

was prompted to select the image of an Apple in all screens. The 

test concluded with a multiple-choice survey. The study showed 

that users performed best with radio buttons in a larger size. This is 

also what users preferred [6]. However, it should be noted that the 

study was executed with an old version of the Windows phone 

operating system, which lacks the current smartphone interface 

design conventions introduced since the unveiling of the iPhone in 

2007 [18]. 

The second study involved navigation structures. Participants were 

asked to use a prototype app with three kinds of navigation: linear 

navigation, hierarchical navigation and cross-linked navigation. 

Linear navigation is described as resembling a “multimedia slide 

show or a photo gallery.” [6] The user completes a task in a 

sequence of screens, while he/she is able to return to the beginning 

at any time using a button. Hierarchical navigation is a choice-

based structure. Users navigate through different paths based on 

what menu options they choose. It is only possible to move one 

screen forwards or backwards, and there is no option to return to 

the beginning. Finally, cross-linked navigation is similar to 

navigating on a website with a menu bar. All the starting screen 

options are shown in menu bar on every screen. The study 

concludes that tasks using linear navigation gave the least amount 

of errors, but cross-linked navigation was proven the most favourite 

option according to the participants [6].  

2.2 Research in the developing world 
When looking at existing literature about research on the use of 

mobile technologies in the developing world, a number of notable 

concepts and situations came up across multiple studies. 

Coe [7] has researched the differences and possible challenges of 

doing research in a developing country, in this case Ghana. Coe 

suggests that when doing qualitative research by interviewing, one 

should “observe and imitate interactions more closely” [7] before 

one begins asking questions to the local population. However, she 

adds to the argument that “difficulties go beyond a lack of 

correspondence in researcher and native communicative frames” 

[7], and that we should also look at how different cultures perceive 

knowledge as a whole, and how it is treated as such. (“Local meta-

theories of knowledge” [7]). In the western world, knowledge is 

usually seen as something that should be shared with others as 

much as possible (with the exception of patented knowledge or 

other protected intellectual property, which is usually withheld to 

prevent infringement). Yet a different culture might perceive 

knowledge as something that is far too precious to share, and it is 

therefore not desirable to give ‘secrets’ away to a researcher. Coe 

concludes, “Learning local conventions of knowledge transmission 

is essential to fieldwork.”[7] And that there needs to be 

understanding for the interpretive frames that questions and 

interviews in research elicit. 

Johnson et al. faced similar difficulties when they researched the 

use of mobile technology in Kenya [21]. Johnson lists a number of 

methodological challenges for qualitative research, experienced 

during fieldwork. For one, there were ethical considerations, where 

“participants might be stigmatised by their participation in the 

research” [21]. There is an example of a research where women 

from KwaZulu-Natal were engaged to collaborate in making a 

video on HIV, but participation in the process could be interpreted 

as “dissent in their patriarchal community” [21].  Another challenge 

would be the use of language, which is seen as “not a neutral 

research tool” [21] because it might either become a barrier in the 

research (having to resort to a translator) or implicate a power 

relation between a researcher and a participant by the use of 

English. This implies a linguistic privilege because most scholarly 

work is published in English, and hardly anything in a local 

language. 

Both Johnson and Coe discuss using “snowball sampling” to gather 

participants for a qualitative research. This entails asking the 

participants to recruit more people to join for participation in the 

research. The reasoning behind this is that it might prove to be more 

difficult than usual to find participants for a research in a 

developing country. 

Regarding the use of mobile technology, Johnson concludes that 

“the mobile phone enabled fluid interaction with participants, 

increased sample size [for research], and inspired new ways of 

thinking about how phones may be used to manage both the ethical 

and procedural concerns inherent to research on the continent.” [21] 

But this is within the limits of the local situation regarding 

infrastructure, government and development of IT. 

A paper by Donner [8] reviews the different approaches to the use 

of mobile technology in the developing world. It focuses on the 

increasing growth of mobile penetration in countries with average 

lower income per capita, where the 2.4 billion people living in the 

poorest countries show a rise from 177 million mobile phones in 

2005 to 329 phones in 2006 [8]. 

Donner also discusses the perspective of design and ICTD in 

research, where studies focus on usability and hardware design 

within the context of the developing world.  The paper suggests for 

example that different kinds of languages from native societies 

might prove to be a challenge in text interfaces, or that people from 

different cultures could interpret user interfaces differently.  In 

addition to this, the mentioned studies of ICTD highlight a hopeful 

perspective that mobile devices will “contribute to livelihoods and 

well-being in resource-constrained settings.” [8] 

3. RESEARCH METHOD 
The research consisted of two main parts: the development of a 

model and the validation of the model in practice.  

The model is the result of the aggregation and distillation of 

findings from the research. It serves as a framework of guidelines 

to which interfaces can be built and evaluated for their usability 

with low- to non-literate users. The development of the model 

comprised of finding best practices in interface design from 

literature and obtaining information from the field using an 

interview. The validation consisted of building a prototype 

interface, and applying the model on other apps to measure its 

effectiveness. 

3.1 Model development 
The purpose of the model is to create a set of guidelines and 

choices, which define what an interface should contain and what 

kind of considerations should be made in order to comply as 

suitable for low-literacy users. At time of writing, it did not appear 

that there were similar models for this purpose already in existence. 

One that does come close is the framework for culturally sensitive 

user interfaces by Maurice Groot [16], which is a comparable 



project for the VU and W4RA as well, but more focused on cultural 

differences instead of literacy. 

Since the model has to be developed from ground up, the guidelines 

for the model are for the largest part based on conclusions and 

recommendations from scientific literature, and feedback based on 

experiences during the development of the model. 

3.2 Interview 
In order to validate the recommendations from the literature, and to 

obtain new insights that could be implemented in the model, we 

needed to interview domain experts in the field. 

It was originally intended to gain information from the prospective 

users on site in Mali, but this was later changed to one interview 

with the local project leader, Mr. Amadou Tangara. Tangara 

operates in the Tominian Cercle, an administrative subdistrict of 

the Ségou region on the southern border of the country. He is deeply 

involved with the Malian activities of the W4RA, and was able to 

provide valuable insights for the research. The interview contained 

questions that ask about the background of the interviewee, his 

views on his culture regarding the use of mobile phones, and what 

kind of challenges people face when using phones. Furthermore, it 

asks about the difference between the usage of ‘normal’ feature 

phones and smartphones, how mobile phones affect illiterate 

people, and what his views are on the current design of the Mr. Jiri 

app. The main goal of the interview was to gain background 

information for the development of the model, in addition to how 

mobile phones affect the local population in Mali in particular. 

3.3 Validation on other apps 
To test the validity of the model, we need to measure its 

effectiveness when applied to other known (mobile) interfaces. 

Even though this model would be more appropriate to use before 

or during the development of an interface, using it on existing 

interfaces gives a good overview if any of the guidelines are a 

common practice already. Especially in apps specifically targeted 

for illiterate users. 

Testing the interfaces is done in a similar fashion as in the research 

of Maurice Groot [16], who has done the same to validate his 

culturally sensitive user interface framework. It involves selecting 

one or more key screens from the application, followed by a point-

by-point evaluation of it based on the guidelines of the model [16]. 

The apps used for this test and the respective results from the 

validation are expanded on in the results chapter of this paper. 

4. RESULTS 

4.1 Model 
As stated earlier, the model is a proposal of a set of guidelines based 

on earlier published work. Based on the conclusions of the earlier 

research, it was possible to extract recommendations that should be 

applied for an interface targeted to illiterate users from a specified 

region, and pose certain questions that need to be considered during 

development. The recommendations and considerations are divided 

into five main sections that represent the overlying subject: target 

audience, constraints, visual language, navigation and support 

4.1.1 Target audience 
As Groot states in his research “It is impossible to design a UI 

which is specific to all individuals.” [16] This is true for both 

conventional interfaces and in particular for those with a lower 

literacy. From the perspective of an interface developer, this means 

that it is unfeasible to expect that there is a one-size-fits-all solution 

for creating interfaces understood and liked by everyone. Humanity 

contains countless societies and cultures, each with their own 

customs, traditions and frame of reference. Because of this, it is 

vital to determine the target audience for the application. This can 

be done by determining the demographic characteristics of the 

expected average user of the application [16]. In conjunction with 

this, it is also important to find out the problem of the project and 

the goals or tasks that need to be done to solve this problem. 

According to Groot, the idea is that “the intended user interface fits 

the needs of at least the target user” [16] and other non-targeted 

users might find the user interface attractive to use as well. 

According to Baines et al. [3], the key characteristics of a 

demographic profile are “age, sex, occupation, level of education, 

religion, social class and income.” [3] With these variables, it is 

possible to determine a user that might use the application. When 

looking at this concerning the Mr. Jiri app, the target user might be 

Malian, 20 to 40 years old, male, a farmer or forester, and might 

have a low level of education. 

Another aspect of designing for a target audience is culture. 

According to Hofstede et al. [17], culture is “the unwritten rules of 

the social game, or more formally the collective programming of 

the mind that distinguishes the members of one group or category 

of people from another.” [16, 17] The research of Hofstede et al. 

comprises of an extensive analysis of cultural customs per region 

in the world. It gives an insight of what to expect from the 

behaviour of people in a certain country or region. Hofstede defines 

this behaviour as the six dimensions of national culture. A short 

summary of these dimensions is listed below. Each dimension is 

indicated with a score from zero to over 100. It includes indications 

of characteristics per dimension when a score is high or low [16, 

17, 25]: 

 Power distance (PDI). 

o High PDI: centralised political power and strong 

hierarchies in organisations. 

o Low PDI: view subordinates and supervisors closer 

together and flatter hierarchies. 

 Individualism vs. collectivism (IDV). 

o High IDV: more value for personal time, freedom, 

extrinsic motivators. 

o Low IDV: value for training, skills, intrinsic 

rewards. 

 Masculinity vs. femininity (MAS). 

o High MAS: Strong perpetuation of traditional 

gender roles. 

o Low MAS: Overlapping of gender roles. 

 Uncertainty avoidance (UAI). 

o High UAI: expressive culture with active, emotional 

sometimes aggressive people. 

o Low UAI: Less expressive culture, people with 

more quiet behaviour without showing many 

emotions.  

 Long-term vs. short-term orientation (LTO). 

o High LTO: Common in Asian cultures with 

Confucian philosophies. Search for virtuous 

behaviour. 

o Low LTO: Common in western cultures, oriented to 

belief and search for truth. 

Since this research is targeted towards users in Mali and other users 

in developing countries in Africa, the scores of the dimensions that 

apply to this region are marked as “West Africa”. Unfortunately, 

there are no specific scores for the country of Mali, so it needs to 



be taken into account that these scores are averaged out based on 

the cultures from multiple regions. 

 PDI IDV MAS UAI LTO 

West Africa 77 20 46 54 16 

East Africa 64 27 41 52 25 

Average 70.5 23.5 43.5 53 20.5 

 

Table 1: Scores for cultural dimensions in West- and East Africa 

from Hofstede [16, 17].  

As seen in table 1, West Africa has a strong hierarchical structure 

in their organisations, high collectivism, not a very distinctive 

masculine but slightly more feministic culture, an average culture 

when it comes to avoiding uncertainties, and they are short-term 

orientated. Compared to the results from countries in East Africa, 

where to model should in theory be able to be applied as well, the 

numbers are somewhat similar. 

When it comes to using this information in interfaces, there are 

several ways to incorporate it into the design. According to Marcus 

et al. [25] with the results for West Africa from Hofstede in 

consideration, there should be emphasis on the following things: 

 Hierarchal structure in both navigation as roles of people, 

symbolism, leaders and symmetry, because of a high power 

distance 

 Emphasis on tradition, history and group achievements 

because of high collectivism 

 Targeting of the interface to both men and women 

 A slightly more simplistic interface, with enough cues to 

reduce ambiguity, but still with enough choices and content 

due to the average uncertainty avoidance 

 Content based on truth and the ability to obtain immediate 

results and the achievement of goals due to short-term time 

orientation [25] 

Marcus et al. does conclude, “Not everyone in a society fits the 

cultural pattern precisely” [25]. In addition, the research of Marcus 

was published in the year 2000. Since then there have been many 

changes to interface design conventions. Moreover, Hofstede’s 

research has had some substantial criticism from the scientific 

community [23]. It has been accused of “western bias”, a “static, 

essentialist concept of […] culture” where the unit of analysis is an 

entire country, or in this case even an entire region of countries, 

“national culture determinism [preventing to see] other forms of 

identity” like age or gender, and “a variety of methodological 

problems” [23]. Therefore, the model only demands that the 

interface is designed with the target audience in mind. However, 

the research of Hofstede et al. and Marcus et al. both provide some 

basic insight of cultures around the world with desired context for 

making choices in interface design. Nevertheless, it is advised to 

research this more thoroughly using other resources. 

4.1.2 Constraints 
When working in western Africa, one must be prepared to face 

possible constraints that are specific to local circumstances. The 

model requires that these constraints should be researched and 

determined early on in the design process, in order to provide 

appropriate attention to them when the application is developed. 

Constraints are often of an unpredictable nature, but the model does 

provide a small selection of situations and possible, sensible 

solutions for the most common restrictions that might arise. It 

should be noted that the provided solutions are merely suggestions. 

They are not required to follow in order to overcome a constraint. 

It is encouraged to find the most appropriate resolution based on 

local conditions and available means, which might require methods 

that are more creative compared to the ones suggested. However, 

these are beyond the scope of this model.  

As stated earlier, the availability of electricity in Mali is quite low, 

with only 13% of the population in rural areas having access to 

electricity [39]. Since most common smartphones require to be 

recharged after one or two days of normal use, this could pose a 

problem. When there is a lack of electricity in the region of where 

the app will be implemented, the model suggests overcoming this 

by providing a solution as part of the project. For example by 

delivering battery packs for longer use, or by offering a solar panel 

or some other solar-based charger for the local community. 

Another common constraint is the lack of an internet connection. 

Smartphones are designed to be native to the internet, with many of 

its apps relying on an active connection to retrieve information and 

run certain actions on remote servers. Even though the availability 

of internet through mobile networks is growing in Mali [20], it is 

mostly concentrated on the urban areas in the country. The model 

suggests that when there is no reliable internet connection 

available, then the app should be designed to be operable as a 

standalone app without any server dependabilities. This also means 

that the installation of the app and the retrieval of any data from the 

app will have to be made possible using a USB connection to a 

computer. 

Lastly, there might be constraints with the familiarity of users with 

smartphone interfaces. Even though the market penetration rate for 

mobile phones in Mali is relatively high [24], there is still a great 

difference between the relatively easy to use feature phone, and the 

more advanced smartphone. Regardless if a user can read or not, 

one should consider the problem of prospective users who might be 

working on a smartphone for the first time in their lives. When this 

is the case, the model advises to provide ample training showing 

the basic workings of smartphones, in addition to the support given 

for the app itself. 

Of course, there could be other constraints in addition to the ones 

mentioned earlier. However, since it would be impossible to list all 

constraints imaginable, there is also a fourth option for general 

situations, which advises to find an appropriate solution before 

continuing development. 

After applying a solution, the model asks if the chosen solutions 

were effective enough to overcome the constraints. If this is the 

case, one may continue. If it did not, it is suggested to try again 

using a different approach. When this fails again and there is no 

other way to solve the constraint (for example, there is no funding 

available to help the community with providing power to charge), 

the model suggests to terminate the project. 

4.1.3 Navigation 
Navigation forms an essential part of an application when it needs 

to insure adequate usability and to communicate information in a 

clear way. Companies who provide mobile operating systems work 

to ensure that the navigation of applications running on their 

systems keep to a consistent experience [1, 13, 28]. Although this 

creates a common and recognisable interface for people who are 

experienced with using these systems, this might not always be the 

case for less experienced users, let alone those who are illiterate. 



Therefore, there are separate guidelines needed to improve the 

navigation for less experienced users. Usually this includes users 

with a lower literacy as well, since they are less likely to use a 

normal text-based user interface in daily life. 

The research of Chaudry et al. [6] analysed the ideal navigation 

structure of mobile interfaces for low-literacy populations. As 

mentioned in the related work, Chaudry compared three navigation 

styles where the recommendation was to “use a hybrid navigation 

structure that combines linear navigation with a navigation bar” [6] 

However, Chaudry also mentions that more research is required in 

order to “identify the appropriate model for this population” [6]. 

Chaudry et al. used people with low-literacy rates who are based in 

the United States as the population. Since we are developing this 

for use in West Africa, the results might have been different. Based 

on their statistical analysis, purely linear navigation paths provide 

the best results. However, this is only the case if there are up to five 

screens used per action that needs to be performed. We have taken 

these two results as guidelines for the model. In addition to this, the 

model asks to determine the amount of tasks the application will 

contain. Some of the tasks might contain more than five screens, or 

might be too complex to include in an all-in-one application. The 

model therefore suggests considering to split complex tasks into 

multiple applications when possible. 

Building on top of this linear model is the recommendation to start 

an action from the same place at all times, by using a home screen 

for instance. The study showed that if participants were always 

given the option to go back to the home screen, they would recover 

faster and they prefer to have this option at hand [6]. This is also 

confirmed by Medhi et al. [27] who suggested keeping a help 

button on the same location on every screen in order to provide help 

based on the interface the user is viewing at the given moment [6, 

27]. 

Chaudry et al. studied interface components as well, where the size 

and the continuity of interface elements were researched. The study 

showed that the population preferred “widgets that are bigger or 

medium in size” [6], with widgets being said interface elements. 

Therefore Chaudry recommends to design these elements with a 

bigger size, to “allow the user visualize interactions with them.” [6] 

4.1.4 Visual language 
When designing a graphical user interface, one must decide on the 

specifics of a visual language that should be portrayed. A visual 

language is a predetermined system, which defines how certain 

elements for information and interactivity should be communicated 

in the interface. For instance, a button that includes the icon of a 

house is a way of communicating by visual language that this 

button will lead to the ‘home’ page of the application. The extent 

to how far a visual language is implemented depends on the 

developer of the application. IT companies are seeing an increasing 

importance for the development of a clear and extensive set of 

guidelines to provide a solid foundation for the development of a 

graphical user interface. For instance, companies like Apple and 

Google released comprehensive documentation regarding the 

design of apps for their mobile operating systems [1, 13]. 

Regarding the design targeted for illiterate users, developers will 

have to take one step further. Today’s interfaces are commonly a 

mixture between text and symbols. However, when literacy 

becomes a problem, the text becomes useless and it is no longer a 

viable way of communication towards the user. According to 

Medhi et al., it is best to avoid text all together, but it is still in order 

to use numbers as interactive interface elements or to portray a 

certain amount as information [26, 27]. However, that does not take 

away the fact that it is in certain cases easier to and less time 

consuming in development to use text. The model therefore 

provides a choice based on the level of literacy of the target user. If 

the user is (nearly) illiterate then the guideline of using a little text 

as possible will still applies. If the users’ literacy is average or 

higher, then it is allowed to use some to a normal amount of text in 

the application when needed. 

When there is no longer any text, the user will entirely depend on 

symbolism in the visual language of the graphical user interface. 

Medhi states, “the exact nature of the graphics can make a huge 

difference” [27] one of the observations that was made during the 

research is the fact that “subjects recognised semiabstract cartoons 

and photorealistic graphics much better than complex abstract 

graphics” [27]. It shows that representations that form a clear 

reference point towards the real world provide a better 

understanding for the user than one that is schematic, abstract, or 

otherwise simplified. Gatsou et al. [12], performed further research 

into this, where it is observed that when choosing a metaphorical 

interface element, designers should take “both the degree of prior 

knowledge on the part of users and the nature of domains familiar 

to them” [12] into account. It advises to analyse the degree of 

comprehension of interface elements for users from various 

cultures, since visual metaphors are often deeply rooted in the 

culture of the user [12]. Thus, in order to communicate information 

using visual language to an illiterate user, the interface should 

include pictograms and other metaphorical elements that can be 

recognised by the target user, both in the degree of how realistic the 

graphical representation looks, and what is familiar to the user 

based on prior knowledge and cultural background. 

Lastly, another important point of the interface is a way to explain 

actions to the user. There needs to be a conspicuous representation 

of what a user can or should do by using visual metaphors only. 

The research of Medhi et al. involved showing cartoons as a way 

of communicating activities. They found that users were “better 

able to identify activities as actions when the cartoon included 

standard visual cues for indicating motion” [27] Since images that 

did not include some kind of motion like running water from a 

faucet or a kettle on a fire were seen as representations of an object 

or a location, instead of an action [27]. However, how a user sees 

an interface and recognises certain functions is tied to the amount 

of experience a user has with phone interfaces. Similar to 

experiencing the limitation of not having any experience with 

smartphones, the model now asks for the amount of (smart) phone 

experience the target user will have, while being at least familiar 

with the most basic phone functions. If the user has limited 

experience, then it is advised to design the interface from the 

ground up using visual cues, metaphorical elements and intensive 

feedback from the users during the design process. If the target user 

does know how to operate a smartphone, then it makes more sense 

to use conventional interface elements combined with the wishes 

of the user. 

4.1.5 Support 
The availability of support is a vital element in software, especially 

when the prospective users are less experienced with using 

computers or mobile interfaces. Support gives the user the 

opportunity to use the application in a more autonomous way [27], 

thus increasing the satisfaction of using the application and 

preventing any needless frustrations due to design errors. 

When determining the support system of the application, the model 

provides two options based on the amount of autonomy expected 

from the user when using the application. When there is a low 

autonomy, it is expected that the user might have trouble 

understanding the basic functionalities of the application. In this 



case, it is advised to provide direct human support for installing the 

app and training the user on how to use it. Medhi et al. shows that 

training users personally is often needed to make them comfortable 

using applications or other pieces of technology [26]. However, 

when the user is expected to have a higher autonomy, there are 

probably not enough resources to employ trainers, or the release of 

the application might be too broad to help everyone personally. In 

a case like this, all support needs to come from the application 

itself. 

Since the model pleads against the usage of text when the user is 

semi- to fully illiterate, we cannot implement a text-based manual 

in or with the application. Instead, we will use voice-based 

feedback in the form of pre-recorded instructions. Users will 

always be able to hear instructions about the current screen by 

listening to a recording trough the phone’s internal speaker. 

According to Medhi et al. [27] the ability to provide voice feedback 

has a “clear value” according to several sources [19, 31, 32]. Medhi 

stresses this guideline should be applied “zealously” [27]. In order 

to provide voice-based help effectively, there should be a help 

button on every screen of the interface. This creates a consistent 

‘anchor’ for users to hold on to when help is needed. It is also 

advised to use an on-screen character as a persona of the voice that 

is currently speaking [27]. On-screen characters or agents could 

provide an incentive for the user to use the application in the right 

way without feeling alienated when he/she is not familiar with the 

interface. This is because the user is able to connect with the agent 

as an instance of an anthropomorphic character that directly talks 

to the user as if it were real. According to Friedman [11], 

“Anthropomorphizing interface agents is appropriate for both 

psychological and functional reasons” [11] Stating that “We utilise 

[the] ability in dealing with non-sentient beings and objects through 

the process of anthropomorphism” [11] Friedman claims that the 

tasks of agents comprises of two distinctly anthropomorphic 

qualities: responsiveness and the capacity to perform actions [11]. 

In the context of our model, this means that when an on-screen 

character is used, the agent should know what the user is currently 

doing and act on that, and it should be able to show what the user 

needs to do in order to complete a task in the interface. 

Another aspect of support is the language used in the application. 

This extends to both using the native language of the target 

audience and the kind of words being used to communicate with 

the user. It is suggested that the application supports the spoken 

language of the user [26], even though when the phone operation 

system might not support it. The avoidance of text in the interface 

might be in favour of this guideline, since there is no need to 

translate lines of text into other languages. Only a voice recording 

for the instructions is needed. 

When it comes to the usage of words, the application needs to avoid 

specialised or technical terms, since it might be difficult for users 

to understand [26]. Some of these terms could be challenging to 

translate into a local language, and they might fall outside the frame 

of reference for the target user. 

4.1.6 Summary 
Adding up the recommendations and guidelines, the following is a 

summary and a visual representation of the guidelines included in 

the model (Figure 1). A larger version of the visual is included in 

appendix B. Nearing the end of the process there is a section for 

testing. This serves as an additional reminder to test the interface 

rigorously with the target audience. In some cases, it might be 

necessary to restart the entire process of the model, but when the 

application passes the user tests, it is ready for further development 

or deployment. 

 

1) Demographics & Constraints 

a) Determine the problem and task 

b) Determine the target user 

c) Determine the constraints 

i) Find appropriate solution, if not: terminate 

2) Navigation 

a) Determine user tasks further 

i) Consider splitting tasks into multiple apps 

b) Use linear navigation 

c) Create continuity by consistently using the same buttons 

in every screen 

3) Visual language 

a) Determine literacy of user 

i) Decide on usage of text 

ii) Use text as little as possible with illiterate users 

b) Determine user familiarity with (smart) phones. If low: 

i) Use visual cues 

ii) Use metaphors and pictograms which are 

recognisable for the target user 

4) Support 

a) Determine type of support needed based on user 

autonomy 

i) Provide human help/training with low user 

autonomy 

ii) Provide a consistent help function which voice 

recordings with high user autonomy 

b) Provide language support for the target user whenever 

possible 

5) Run users tests to validate usability for the target audience 

 

Figure 1: Visual representation of the model 



4.2 Interface based on model 
For the purpose of the interview research, two mock-up designs 

were created for the Mr Jiri app. One of them followed the 

guidelines of the model, and the other followed the guidelines more 

loosely while making it look more like a conventional app, 

including on-screen text so that people who can read can use it too. 

It should be noted that the interface was designed before the model 

was fully developed, and therefore might not be entirely compatible 

with every guideline listed earlier. This was due to time constraints, 

and because the interview was in part to obtain feedback to improve 

the model. 

 

Figure 2: Images from the ‘text-free’ version of the design 

The text-free design (shown in figure 2) was made to be visual 

while trying to avoid text as much as possible. All buttons, images 

and icons are descriptive symbolic images, telling the user what 

they mean. However, the intended cues and tasks of the app are 

quite hard to explain in images, making the interviews in some 

ways a test of users being able to recognise of what is being 

communicated to them through the image. In order to prevent the 

user from having to guess what to do, voice-based pre-recorded 

instructions are included to help him/her along. A help button 

featuring the app mascot on every screen makes sure that there is 

an easy and consistent way to get (voice-based) help wherever 

needed. There is also the icon of a house on every screen to get the 

user back to the home screen at all times. This ensures that users 

can go back and start over again whenever a possible mistake is 

made. The button with a tick symbol represents an “okay” or 

“continue” button. As with the help and home buttons, this button 

is always placed on a fixed position on the screen to provide 

consistency to the user. 

Another visual way of handling data is the numbering of measured 

fields. Whenever a user has finished measuring the surface of a 

field, the app will automatically assign a number and a colour to the 

field data, making it a distinguishable unique instance of a field 

without having to resort to text to assign a name identifier that 

might not be recognised by the user. A similar method is used for 

the counting of trees. In this part of the app, trees and plants are 

given icons with individual colours, but are also named so that data 

from counted plants is useful for analysis for those who need to 

interpret it. The user of the app solely needs to be told which icon 

belongs to which plant in the field, and then count using the app 

whenever he/she sees one there. 

As stated before, the model does allow the use of numbers. This is 

why they are used as text in the application when assigning a 

number to a field, when showing the calculated surface area and 

when counting plants in a field. 

Lastly, we have provided a design choice to consider avoiding 

adding any scrolling elements in the interfaces and use next and 

previous buttons instead. However, since there is no conclusive 

evidence if this is better or not for the user, we left this as an 

optional choice. 

 
Figure 3: Image from the text-based version of the design 

The text-based design (shown in figure 3) is similar in form and 

function compared to the text-free design, but with the major 

difference that most of the visual cues are ignored and replaced with 

text cues instead. This design resembles a more traditional 

smartphone application, meaning that it does use text, but also icons 

to symbolise certain actions. For example, measuring an area is 

represented by a compass arrow, which is a generally seen as a 

symbol used on phones to indicate location-based GPS services. 

The Count Plants button is accompanied with a plus symbol, and 

the okay button is still represented with a tick but now in 

combination with words like “done”, or “I’m here”. 

Some of the instructions given by the app (“Walk to a field”, 

“Count the plants while walking”) are now shown in a more 

simplified way. Instead of using images that try to explain the 

instructions in detail, icons that are slightly more ambiguous are 

used to show what to do. For instance, the icon of a walking person 

combined with an arrow show that the user needs to walk to a field. 

The instructions by the mascot are still voice-based, but they are 

accompanied by lines of text that spell out what the mascot is 

currently saying. 

The text used in the app is written in French, one of the main 

languages in Mali. However, this language is not widely spoken by 

the local population, so it would be necessary to translate the text 

to a more common Malian language, like Bambara. 

By combining small symbolic cues and text, the interface is 

designed for users who can read, and those who cannot at the same 

time. 

4.3 Interview 
The interview with Amadou Tangara provided some insights into 

the daily life of Malian people and their usage of mobile phones. 

Tangara explained that the local climate is described as being 

typical of the Sudanian Sahel: there is limited rainfall, which is a 

constraining factor for keeping livestock and growing vegetation. 

There is a distinctive difference of life between rural and urban 

areas in the country. Tangara mentions that in urban areas, the 

activities of the population are mostly based on trade, and it is 

where most of the population has electricity. While in rural areas, 

people are generally poorer, maintain themselves on extensive 

production of agriculture, livestock and forestry, and rely on solar 



power for electricity utilised by a small number of families who can 

afford it. 

Regarding mobile phones, Tangara claims that in urban areas 90% 

of the population owns a mobile phone, with 40% having a 

smartphone, while in rural areas 40% owns a phone, with hardly 

anyone owning a smartphone. When using a phone, Tangara 

mentions that most people in rural regions use it to receive calls and 

listen to music or FM radio stations. However, the majority does 

not know how to send text messages, and people who do not own a 

phone are usually too poor to afford one. The main problems that 

phone users face in rural areas are the lack of electricity to recharge 

and weak phone signals. He feels that smartphones do provide an 

advantage over regular phones for local users, providing useful 

applications and a certain form of empowerment. However, 

illiteracy is an obstacle for them when trying smartphones, women 

in particular. Tangara believes this could be resolved if smartphone 

apps supported local languages and voice-based feedback. Lastly, 

he pointed out that the artwork used in applications is very 

important, which implies that it needs to resonate with the target 

user. 

The second part of the interview was meant to ask feedback for the 

proposed app interface designs described earlier. Despite the 

documentation included with the designs, it was met with much 

confusion. Both designs did not resonate with Mr Tangara, and so 

neither of them could be pointed out as the most appropriate one 

for use on site. 

4.4 Existing apps 
As stated in the research method, part of the research is validating 

the model on existing applications. The following interfaces were 

used for the test: 

 The system interface of Android version 4.4 KitKat [15] 

 The EasySMS project [10] 

 Applications built with the Sapelli platform [35] 

 Open Data Kit [36] 

4.4.1 Android KitKat interface 
The Android operating system is the most commonly used 

smartphone operating system in the world, with a projected market 

share of over 80% in 2014 [9]. It is most likely that users in 

developing countries like Mali will use an Android device as 

smartphone. However, the range of different variations in devices 

and interfaces on Android is extremely high. There are currently 15 

slightly different versions of the OS, and there is not one Android 

device reaching a market share of over 30% [2]. On the other hand, 

Google is working to unify the user interface with its new Material 

Design principle [4], and most of the current versions of Android 

work through the same design backbone of app screens, settings 

interface, widgets and lock screens. It is therefore relevant to test 

the Android interface with the model. For the analysis of the key 

screens (shown in figure 4), we have used the Android version 4.4 

KitKat [15] interface for the Google Nexus 5 phone. This is known 

as a ‘Stock Android’ version of the interface, meaning that it is 

running a version of the OS that is fully designed by Google itself, 

and does not contain any modifications by the device manufacturer 

or the phone network provider. 

 

Figure 4: Key screens of the Android KitKat interface 

When comparing the interface to the model, it becomes apparent 

that it has not been designed for low literacy users. There is no 

defined target user, since this is an operating system designed to 

work for as many users as possible. The interface uses icons to 

display various tasks and options, but nearly all of them still rely 

on text, and it is often not clear what the icon is supposed to mean 

were there be no text at all to explain it.  

The navigation is quite clear: the interface contains three 

consistently placed buttons at the bottom of the screen: a back, 

home and open apps button. Although the back button works in 

context of an app, the home button will always return the user the 

OS home screen, not the home screen of the current app. This might 

cause confusion for novice users. There is also no linear structure 

in the interface, but a hierarchical structure instead. 

Lastly, there is no real form of support included in the design. The 

developers assume that the interface speaks for itself. If the user is 

stuck, he/she must use a reference manual or find a solution on the 

internet. There is a voice based function called TalkBack on the 

system designed to read interface elements aloud. However, this is 

mostly designed for people with a form of a visual impairment, and 

is therefore not a good fit for low literacy users. 

The results of the comparison of the Android KitKat interface to 

the model are summarised in table 2. 

Guideline Applied 

Demographics No 

Visual Language 
Includes pictograms, but heavily based 

on text 

Navigation 
Consistent menu buttons, but no linear 

navigation 

Support No suitable support options 

 

Table 2: Results of the Android KitKat interface 



4.4.2 EasySMS 
 

 

Figure 5: Key screens of the EasySMS interface 

EasySMS is an app developed in a project from the École 

Polytechnique Fédérale de Lausanne (EPFL) in Switzerland. The 

purpose of the app (key screens shown in figure 5) is to make 

texting (messages sent through SMS) easier for low literacy users 

[10]. This is done by utilising two main elements: text formatting 

using images, and contact management based on avatars with 

recognisable features. When a user receives a text, the app can read 

it aloud in his/her language using a Text-to-speech voice generator 

in the phone. The user can then respond to the text using words in 

the message (the app can read out each word separately) and icons 

that represent words or sentences. An example of the icons is a 

checkmark for yes, and a cross for no. The user drags these words 

or images into a message formatter, and can validate the message 

by using a play button that will read out what the receiver of the 

message will get in text. 

The application also includes a visual contact list: users are able to 

create a cartoon representation of a friend in the form of an avatar. 

They can define the features of a person, for example hair colour, 

kinds of clothing and glasses, which play an important role when 

people try to search a person in the list, since the app allows the 

user to search on those avatar features when trying to find a friend. 

This provides an alternative to having to find friends based on 

remembering phone numbers or writing down text, which the user 

might not be able to understand. 

For the test, we have used the main contacts screen featuring the 

avatars, the text-formatting screen, and the avatar search screen. 

The app is designed for illiterate users. However, the developers 

did not incorporate any cultural or region specific elements. This 

becomes evident when the avatars shown on the screens are mostly 

based on features from western societies. Though adapting the 

avatars based on regions was a planned feature according to a video 

on their website [10]. The visual language seems to be well thought 

out. Although there are still some small fragments of text, the 

messages represented as icons and the use of avatars as contacts, 

provide a clear experience for the user. The navigation is a 

combination of custom-made interface elements and conventional 

menu elements provided by the OS. A large part of the navigation 

between screens seems to be based on the text-based Windows 

Phone navigation, where the user needs to slide left and right with 

the screen title on top as the navigation handle. This might confuse 

illiterate and/or novice users. Finally, there does not appear to be 

any support in the form of instructions from inside the app. 

Although the app does read texts aloud, it does not provide cues on 

usage. According to a video on the website, it appears that users are 

instructed by a member of the project instead. 

The results of the comparison of EasySMS to the model are 

summarised in table 3. 

Guideline Applied 

Demographics 
Yes, but only low literacy users in 

general 

Visual Language Yes, but with some text 

Navigation 
Partly, but with limitations due to OS 

conventions 

Support Training by staff 

 

Table 3: Results of EasySMS 

4.4.3 Sapelli Platform 
 

   

Figure 6: Key screens of the Sapelli Platform interface 

The Sapelli Data Collection Platform is a project by the University 

College London as part of their Extreme Citizen Science (ExCiteS) 

programme [35]. Rather than being a single app, Sapelli is a 

framework for collecting data, useable for both literate and non-

literate users. According to UCL the platform plays a central part 

in the mission of the ExCiteS programme, which is to “develop  

theories, tools  and  methodologies  to  enable  any community,  

anywhere  to  engage  in citizen  science” [35]. 

The apps developed for the platform are designed to collect data by 

using a hierarchical tree-based navigation structure, with clear and 

visually metaphorical symbols as buttons. For example, there is an 

app for taking a picture of a certain transportation vehicle, or one 

for reporting the current state of a specified crop on the field of a 

farmer. When the data is registered, the app either sends it to a data 

collection server when the phone is connected to the internet, or 

converts it to a text string and sends it to a relay phone via SMS. 

The relay phone then sends the data to the server via the internet. 

Media from users, like photos and recorded sounds are sent directly 

to a Dropbox server once the user is online [35]. 

For this test, we have used a demo app provided by the project 

website. The key screens from this app are shown in figure 6. This 

app enables users to gather photos of certain events that may 

happen with famers in the developing world. For example, the user 

can report if a certain crop has been harvested, or if trees have been 

illegally chopped down. The choices are presented in a basic choice 

navigation structure, starting with a screen where people can 

choose between reporting local resources, measurement of certain 

events such as damage to crops, and he/she can report consultation 

over certain decisions in the local community. Each of these 

choices is represented with a drawing that acts out the menu option, 

based on local feedback. The further the user goes in the app, the 

more specific the drawings become. Eventually the user is asked to 

take a picture of the chosen information to be gathered. 



Like EasySMS, this app is designed for low literacy users, but 

unlike EasySMS, there are region specific elements included in the 

system. Since Sapelli is an app platform, it means that it can 

accommodate any pictogram or symbol as the representation of a 

button aimed at any specific region that a certain app is developed 

for. For every project where the platform is used, the project 

developers can decide in conjunction with the target user what kind 

of images should be implemented to represent every menu option. 

The visual language is noticeably made to accommodate low 

literacy users as much as possible. The symbols used for the buttons 

are clear and descriptive, and there is no textual content used 

anywhere in the app. However, some of the symbols might need 

extra information to allow better interpretation when the user is not 

familiar yet with the interface. The navigation is likewise well 

thought out for low literacy users, using a linear navigation 

structure. The interface also provides continuity by using large 

‘back’ ‘cancel’ and ‘next’ buttons on fixed locations on the screen. 

There are no support-features included in the app. Although the 

interface is designed to be as clear and basic as possible, there is 

still a possibility that the user could get confused about the task that 

needs to be done, or when a symbol does not portray a certain 

element clearly enough. We believe that the developers expect a 

low usage autonomy for the users, and thus that training by staff is 

needed in order to use the app. 

The results of the comparison of the Sapelli Platform to the model 

are summarised in table 4. 

Guideline Applied 

Demographics Yes 

Visual Language Yes 

Navigation Yes 

Support Training by staff 

 

Table 4: Results of the Sapelli Platform 

4.4.4 Open Data Kit 
 

   

Figure 7: Key screens of Open Data Kit interface 

The Open Data Kit (ODK) is a set of tools to create and manage 

mobile data collection surveys [36]. It provides a readymade 

framework to create surveys, and a downloadable app to distribute 

them. 

ODK is occasionally used with multiple projects around the world, 

such as a project involved with surveying the water quality in 

Ghana, and another about tracking human rights violations in the 

Central African Republic [22]. For this test, we used the Forest Plot 

Survey. It is used by NGO’s from the Community Forest 

Management Working Group [14] to monitor the state of 

rainforests in the Amazon. It gathers information regarding the type 

of land, what kind of activities are currently occurring there, and 

the state of the trees on the land. 

When comparing the app to the model, of which the key screens are 

shown in figure 7, it becomes clear that it considers demographics 

by design. It is an open framework for any sort of survey, and 

therefore adaptable to any project. 

The visual language however is underperforming. The interface is 

heavily based on text, and images were often too small to be 

distinguishable even for those who can read and understand 

smartphone interfaces. On the other hand, this could be due to the 

phone that was used to test the app, since images of the same survey 

on the ODK website showed slightly larger images. Nevertheless, 

even those did not seem large enough to be distinguishable. Based 

on these findings, it became clear that this application was not 

intended for users with illiteracy. 

The navigation is consistent, but relies on text in many cases. 

Moreover, the application expects the user to understand that in 

order to advance to the next screen in the survey, one will have to 

swipe to the left. It is explained in text accompanied with an image, 

but even so, it might still be confusing for novice smartphone users. 

Lastly, there are no support-functions included in the app. There is 

however an extensive documentation for both users and developers 

on the ODK website. It includes training guides that explain how 

to take surveys in different parts of the (developing) world, 

entailing local cultural practices that should be taken into account. 

The results of the comparison of the Open Data Kit to the model 

are summarised in table 5. 

Guideline Applied 

Demographics Yes 

Visual Language No 

Navigation Yes, partly 

Support Training by staff 

 

Table 5: Results of Open Data Kit 

5. CONCLUSIONS 

5.1 Interview 
Although most of the interview consisted of a general exploration 

of local conditions and culture in Mali, the second part involving 

the test with the interfaces did provide some important results 

regarding the model. Mr. Tangara did not deliver notable feedback 

regarding the functionality or differences between the interfaces. 

Moreover, he did not pick a preferred interface out of the two 

provided. All of which is because the delivered interfaces left him 

confused and unable to answer the accompanied questions about 

them. We believe this is partly due to the interfaces being delivered 

as mock-ups on paper compared to an actual working application, 

which might have shown a better example of what the application 

entails. More importantly though, it showed that interfaces should 

be designed in cooperation with the targeted users, especially in a 

non-western culture as in Mali. Without any possible 

communication about the design during the development process, 

it is up to the interface designer alone to guess what the user wants. 

This is an almost guaranteed path to failure, and should be avoided 

as much as possible. 



5.2 Existing apps 
A summarised overview of the results from the test is shown in 

table 6. Considering that some of the tested interfaces were not 

specifically made for illiterate users, the results are generally 

positive. The interfaces that were made for illiterate users tick off 

most of the guidelines and recommendations of the model. 

However, in most cases the applications do not follow the 

recommendations entirely when it comes to navigation. The 

reasoning behind this is that applications tend to use navigation 

structures that are more conventional and designed for at least 

somewhat experienced smart phone users. In the end, only the 

Sapelli platform appears to be fully compatible with the model. 

Guideline 
Android 
4.4 

EasySMS Sapelli ODK 

Demographics     
Visual 
language     

Navigation - -  - 
Support     

 

Table 6: Results of the existing apps test 

5.3 Research questions 
When taking the results from the model, the interview and the 

existing apps into account, we can form a conclusion to answer the 

research questions. First the sub questions: 

1. Which are the dimensions in the design of a user interface 

which is specifically targeted for (semi-)illiterate users in a 

rural context in West Africa, and what kind of constraints 

should be taken into account? 

Based on earlier research and experiences from the field we have 

been able to define a path of guidelines built on five main sections, 

processed into the model: target audience, constraints, visual 

language, navigation and support. Each section contains 

recommendations and considerations that should be made during 

the development of mobile applications for (semi) illiterate West-

African users. The model takes the three most common constraints 

of the region into account, namely lack of power, lack of an 

(internet) connection, and insufficient experience with mobile- 

and/or smart phones. 

2. How would these dimensions compare against existing 

applications for (semi) illiterate West-African users and/or 

farmers? 

We have seen the result of this while testing the existing apps. One 

of the main constraints we have experienced in answering this is 

that there are few apps available for illiterate users, and even less 

to help with farming. Most of the applications found are 

coordinated by either universities or NGO’s and not available for 

download on conventional app stores. Nevertheless, the apps that 

have been tested showed that when applications are specifically 

made for illiterate users in a specific region like West Africa, the 

model seems to be compatible. However, the test is not 

representative enough to conclude that the model is completely 

valid. 

3. Is there a considerable cultural difference concerning how 

people from modern western societies versus people from 

West Africa would use a (mobile) interface? 

Based on the results of the interview, this is in some ways the case. 

However, the greatest differences come from the fact that people in 

rural areas of West Africa are generally too poor to afford a 

smartphone. In addition, feature phones (which are more popular) 

are only used to call people or for listening to FM radio. The reason 

behind this is illiteracy, discouraging people from using features 

that are more advanced, like texting. In addition, we have found in 

the research that people in West Africa generally prefer a more 

hierarchical structure, with high collectivism, and a more indirect 

form of communication. 

Lastly, the main research question: 

How should a (mobile) user interface be designed for (semi) 

illiterate West-African users, with farmers in particular? 

By using the model provided in this research, while taking local 

conditions into account, and by actively coordinating with the 

target audience during development. 

6. DISCUSSION 
During the course of the research, several points of interest became 

prevalent. For one, it was interesting to see that even though we 

normally expect that mobile phone usage in Africa would still be in 

a very early stage of development, it quickly became clear that this 

is not the case at all. Smartphones are up and coming in urban areas, 

and there is even a relatively fast rollout of 4G networks. It has been 

shown that mobile phones offer a new kind of empowerment to the 

local population, which should be encouraged as much as possible. 

However, we are not there yet. Issues like illiteracy still prove to be 

an obstacle, but we hope that this model might alleviate some of 

this problem, however small its contribution it may be. 

6.1 Limitations 
One of the most prominent limitations was the remote nature of the 

research. Instead of being directly involved on-site with the 

interview, the project was dependant on intermediaries to do the 

work for us. This creates a middleman approach that may cause 

tarnished results and/or bad execution of the instructions due to a 

lack of direct control. In addition to this, we were not able to build 

a working prototype app from the proposed mock-ups for the 

interview due to time constraints. In addition, the response to the 

mock-ups might have been better if a professional illustrator had 

been involved to design the interfaces. 

Even more so, during the research we were faced with the fact that 

it is impossible to design an interface if the target audience has not 

been involved during the process. When users are illiterate, the 

interfaces will be heavily dependent on symbolic visual language. 

The development of an application for a target audience that does 

not fit in the description of the conventional smartphone user 

requires additional care and feedback in order to get it right. We 

stress that this should be taken into account in further work 

regarding this particular subject. 

6.2 Future research 
In addition to solving the aforementioned limitations, there might 

be more research needed to validate the model in another contextual 

environment. The scope of this research was mostly targeted to 

mobile phone applications, but this could be expanded to applying 

the model on websites, tablets, computer software, or even 

interfaces like ambient displays or wearables. 

As stated earlier, the model is designed as a proposal of guidelines 

and considerations. It may require a more thorough research to test 

the validity of the model. Moreover, although there were five main 

elements used to describe the model, new research might show that 



additional elements and guidelines could be added to expand and 

improve on the existing work. 

The data from validation of the model on existing apps might not 

be conclusive enough. Additional research where the model is 

tested on a collection of apps could show better results on this. 
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APPENDIX A: App designs 
 

Design 1 – Text free version 
 

 
 

 
 

  



 

 

Design 2: Text-based version 
 

 
 

 
 

 

  



APPENDIX B: Schematic version of model 
 

 

  



APPENDIX C: Interview document 
 

Introduction 
This document provides instructions for the interview of the master research project by Wouter Stuifmeel for the Vrije Universiteit 

Amsterdam. The interview is about gaining an insight on opinions about mobile phone interfaces from the perspective of a person who lives 

in Mali. This is with the emphasis on Malian people who might be (semi) illiterate. Part of the interview is about the design for a phone 

interface made for tracking trees in farming fields in Mali, which has been made according to a model that should make the usage of phone 

interfaces easier for illiterate users. This interview is a way to validate this notion. 

Instructions 
This interview consists of 22 questions (with some additional sub questions), divided into five parts. In order to do this interview, the 

interviewer will also need printouts of Mock-up design 01 and 02. These are located in a PowerPoint file that is included in the package 

where this document came in (Designs.ppt). For additional information about the designs, please check the guidelines documents, which are 

also included in this package. 

This is a semi-structured interview. Thus, the interviewer is expected to cover all questions, but it is allowed to explore the answers of the 

participant using follow up questions, or to ask other questions that might seem relevant in the context of what is being spoken about. 

Please remember that the questions are prepared for someone who is from Mali. For instance, when a question mentions ‘people’, this actually 

means ‘people who live in Mali’. 

When starting the interview, the interviewer should make sure to explain the purpose of it towards the participant. In addition, the interviewer 

should tell how long it will take (based the number of questions, probably up to an hour). 

Some of the questions are conditional. This means that they should only be asked based on earlier responses. Questions with conditions are 

marked with notes in italicised text. Please make sure to read these conditions before starting the interview. Furthermore, there are additional 

notes that make certain suggestions when asking a question. These are in italicised text as well, and are usually right after the question itself. 

For recording the answers, the interviewer could use a voice recorder (ask permission first), or make notes while the participant answers the 

question. Unfortunately, my Bambara and my French is a bit rusty, so I will need those answers in either English or Dutch. 

  



Questions 
 

• Introduction questions  

 

1. What is your name?  

2. What is your age?  

3. What do you do for a living? (Occupation) 

4. What is your level of education? 

(Might need to ask this more politely if necessary, i.e. Did you go to school? And if so, for how long?) 

 

• Questions concerning the interviewees country/culture  

 

5. Could you tell me something about the region you are from? How would you describe it to someone who has not been there 

before? 

6. What does an average day in your life look like? 

7. Is there a difference between life in rural and urban areas? 

a. What are the major differences? 

b. Do you think there is a difference in how many people own a mobile phone between rural and urban areas? Why? 

 

 Questions about owning a mobile phone 

 

8. Do you own a mobile phone? 

c. (If participant owns a phone) 

What kind of phone? (Is it a ‘regular’ feature phone or a smartphone?) 

d. (If participant owns a phone) 

What do you mostly use your phone for? (Calling, texting, going online…) 

e. (If smartphone) 

What is your opinion about using a smartphone to communicate with other people and do certain tasks, and how does it 

compare against a ‘regular’ phone? 

f. (If no smartphone) 

Did you ever try using a smartphone? What did you think about it? 

9. Do you think people are willing to own a mobile phone? Why (not)? 

10. Do you think that having a smartphone has a benefit over having a regular phone? Why (not)? 

11. Do you think people prefer having a smartphone to a regular phone? Why do you think that? 

12. Are there any difficulties when people use a mobile phone? Like not being able to charge the battery, or getting a good signal? If 

so, please tell about it.  



• Questions concerning HCI and illiteracy 

 

13. Do you have trouble with reading? 

a. (if he/she has trouble with reading and owns a phone) 

Does that affect the usage of your phone? How do you get around using it? 

b. (if he/she has trouble with reading and does not own a phone) 

Is this the reason why you do not own a mobile phone? 

14. Do you know people who have trouble with reading? 

a. If they have a mobile phone, how are they using it? 

15. Do you think more people would use mobile phones if they were easier to use for people who have trouble with reading? Why 

(not)? 

16. What kind of things do you think should a designer of mobile phones take into account when creating a phone for people who 

have trouble with reading? (make sure to let this be about hardware and software) 

 

• Questions concerning the mock-up 

The interviewer should now show the mock-up images for the Mr. Jiri Forest Tracker app. Please explain what the app is for and that there 

are two proposed designs for the same application. Go through the functionality of the screens from both design 01 and 02. If the participant 

is unfamiliar with smartphone interfaces, take extra care to explain how the device would work, and maybe use your own smartphone to 

demonstrate it. Also, explain that the app will include recorded voice based instructions that will play from the phone’s internal speaker to 

explain what the user needs to do for every screen, and that it will be in Bambara or French. 

17. What are your thoughts about design 1? 

18. What are your thoughts about design 2? 

19. Do you think people would interpret the designs well? Is there is difference between the two in this? 

20. Do you think these designs might work with people who have trouble with reading? Why (not)? 

21. Is there one design you prefer? Or maybe none at all? Please explain. 

22. Do you have any suggestions that could improve the application? 

a. Do you have any suggestions to improve so that people who have trouble reading can use it? 
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