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Abstract. According to a recent statistical analysis conducted in 2018, more 

than 40% of the population has no reading or writing skills especially in rural 

areas of Pakistan. On the contrary, the mobile phone users have grown at a very 

steep rate even with a stagnant literacy rate. We formed a user-driven approach 

to research, develop and test a prototype mobile application that could be used 

to teach illiterates basic reading, writing and counting skills without using tradi-

tional schooling techniques. This first of a kind application provided the user 

the ability to customize their own learning plan. Focusing on native language 

Urdu, the application teaches them the required skill they need for daily life ac-

tivities such as writing their own name, scenario-based calculations, identifying 

commonly used words. 

Keywords: User-centered design, illiteracy, mobile phones, human-computer-

interaction 

1 Introduction 
Pakistan is in the throes of an educational crisis, the literacy rate in Pakistan is lowest 

among the South Asian countries, with a current literacy rate of 55 percent[2] in the 

most populated province; Punjab, has witnessed a significant decline in literacy rate 

from 64 percent to 59 percent during the years of 2016-2017[3]. The definition of 

literacy in Pakistan was recently redefined as: “The ability to read and understand a 

simple text in any language from a newspaper or magazine, write a simple letter and 

perform a basic mathematical calculation (i.e. counting and addition/subtraction)” 

after the Population and Housing Census 2017[1]. However, technology is making 

huge strides in the country with a growing number of mobile phone subscribers each 

year. Recent statistics by telecommunication authority of the country, PTA revealed 

that over 150 million mobile subscribers are present in Pakistan who may have access 

to 4G and 3G technology and currently more than 67 million already on high speed 

mobile internet [20]. These internet-enabled smartphones provide a special medium 

for education in native language Urdu among illiterates especially in adults who can-

not start or resume schooling due to different social reasons.  

  Using the definition of literacy described in the Population and Housing Census 

2017 [1] in our study, we examined the illiterate adults in rural parts of Lahore. 

Through user-centered design, we develop a prototype application called Ustaad to 
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teach basic reading, writing and counting skills through mobile phone. We tested the 

application with adults from different backgrounds having little or no formal educa-

tion and showed that self-learning can be increased through tailor-made application 

for illiterates. This presents a framework for teaching native language to users belong-

ing to low literacy areas by developing skills useful in day to day life in a short 

amount of time. 

2 Related Work 
Recently, work done in ICT4D has provided more useful applications to people who 

have received little or no formal education. Improvising techniques such as pictures, 

emoji, voice and sometimes haptic inputs for text have been included in applications 

as aids for illiterate users. A certain study was done to help illiterate people combat 

one of the most frequent problems they face which is texting someone [6]. Using 

techniques such as speech-to-text, pictures and reusing previous messages the study 

concluded that illiterate people use mobile quite frequently but avoid text-based ap-

plications as such SMS applications, chat messengers and when required use some 

traditional tricks to combat this problem such as asking a relative for help or stick-

ers/emoji. The prototype of the study focused on providing such a solution based on 

common interaction techniques using interactive and text-free design. 

Such strides are also part of medical and emergency services where an emphatic 

research and development project resulted in the first aid iOS application that teaches 

illiterates first aid procedures in Mardan area of KPK province in Pakistan [7]. The 

study focused on the usability of a sketch-based interface vs an image-based interface 

for teaching first aid activities in low literacy area showing sketch based far more 

effective in illiterate people. With the introduction of mobile computing and the rapid 

growth of mobile users, the need to develop an interface that can be used by both illit-

erates and literates has also taken strides. HCI introduces a new aspect to mobile 

computing where interfaces are being designed to facilitate more illiterates. The key 

factor in such research is a combination of Graphics and voice I/Os [8, 9] such as 

done by IBM India. Although voice-based technology is making great strides in help-

ing less educated interact more with computers and a mobile device such as Web 

Spoken technology by IBM Research India [10] but it still isn’t as effective as visual 

aids due to complex nature of speech synthesis and speech generation. Technologies 

such as pattern recognition, deep learning have made visual inputs a lot easier to im-

plement in computer systems making human-computer interaction closer to human 

interaction. Hand gestures also shown in studies [11] is shown to be an effective tool 

for recognition and gesture-based inputs. Research conducted in Switzerland among 

illiterate people ended up recommending icons, colors, and symbols are very im-

portant feature of design for mobile phone interfaces for illiterate and semi-literate 

users [12].  

Most of the previous work done focuses on children [17] [18] [19]. These applica-

tions allowed pre-decided learning plans with a fixed amount of words without any 

support for customized input. Few works which targeted illiterate adults focused on 

facilitating rather than actually teaching illiterates in reading writing and calculation 
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[16][5]. This is the first systematic study on illiterates with focus on Pakistan’s native 

language with customized learning and curriculum planning with the ability to input 

their own choice of words through voice. 

3 User Research 
We conducted user research using a blend of contextual inquiry and interviews. Since 

our candidates are illiterate, other user research methods like surveys and question-

naires cannot be applied. Around 20-25 Semi-structured interviews were conducted in 

different rural areas of Lahore that collected information regarding education back-

ground technology used and what problems they face in day to day tasks due to illit-

eracy. This would fuel our prototype design. 

3.1 Participants 

We recruited the participants for our user research from Lahore where around 60% of 

the population is illiterate. We conducted 23 interviews of people for the user research 

phase, with age 18 and above, around which 21 were male while around 2 were fe-

male. 

3.2 Interview Questions 

Users were asked 24-26 questions in total and some questions were added or dropped 

according to a response from the user. First few questions were used to gather data 

about user such as age, profession, and formal education. The second part focused on 

a situation where the user were require to read and write words or sentences and the 

last part of the interview focused on the user’s view of technology. Users were asked 

if they use technology and how much skill they already have with it. Users were asked 

if that technology required them to touch screen or use tracer pen. Some interactive 

questions were added to see how much knowledge the user has common signs and 

symbols. 

3.3 Findings 

The set of findings can be divided into three parts. The first part of the findings is 

related to the level of literacy and causes. The second part focuses on technology and 

if they use it and third focusing on how they cope with a situation involving literacy. 

The user interviewed often seemed to be disengaged with the idea of learning from 

start and often showed disapproval of the idea of formal education if given chance 

now. In our interview, we had a blend of people, some who hadn’t studied at all, some 

who had been to school for some time. 73.9% of our candidates were the ones who 

had never been to any school. 87.5% of them refused when inquired whether they 

could read or write a small sentence in any language. Similarly, 47.8% of people 

knew and could recognize numbers when shown to them. 54.5% of our interviewee’s 

told us that they can perform some small basic calculations of addition and subtrac-

tion, however, in reality, 23.5% of our candidates answered the sum of 35 and 25 cor-

rectly (For their ease we told them the numbers both in English and Urdu). We 
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showed them some basic symbols of a tick, cross, forward and backward arrows 

which are generally used in many places. 65.25% of the candidates weren’t able to 

identify any one of the symbols. In order to evaluate the extent to which our candi-

dates are technology literate, we asked them whether they could operate mobile 

phones, computers. 47.8% of our candidates could use a simple mobile or smart mo-

bile. 21.7% of people couldn’t operate any mobile phone. None could operate a com-

puter/laptop.  

A question where the user was asked how they do contact finding and adding on 

their mobile phone received a lot of people saying they use someone for help or use 

pictures. Some said they use icons or shape of letters and numbers. A common prac-

tice among illiterate smartphone user was saving contact name along with a picture. 

One user said, “I have a smart mobile and for contacts, I have saved, I also have pic-

tures along”. Some user also said they use voice recording services on the messaging 

application. A user said “I don’t do messages. I am on WhatsApp and I do voice mes-

sage. My friends know that since I cannot read, they only reply using voice message”. 

This developed the base on how to thinking and designing something that could be 

used to teach these basic tasks to illiterates by technologies they use most. It should 

have visual and audio cues as well as provide important educational perspective to the 

user in their daily life with minimal effort required. 

4 Design And Development 
The design phase incorporated the findings in the user research phase with certain 

features; the solution was an Android mobile application that only uses large icons 

and voice for interaction. Audio input kept minimalistic and targeted common words 

and names. Use of color, icons and common cultural signs also incorporated. Another 

application called Ustaad Tracker was used for tracking the progress of the user and 

allowing an expert to set the education plan. We added the shortlisted sub-tasks de-

rived from user research in the application. Those subtasks are reading/writing com-

mon words, reading/writing numbers, reading/writing custom words, and performing 

scenario/story based calculation. The major target of the study was to make the user 

able to read and write his name and the learning was evaluated automatically using 

accuracy. 

To have a better look at the requirements of users, we designed a low fidelity pro-

totype and tested it on 5 participants. Users found the screen flow simple and easy to 

navigate but some users pointed out repeating voice instruction if no action has been 

performed for a while.  

Inspired by the lessons from the testing with prototype and interview results, we 

here describe the final android application called "Ustaad" which provides the facility 

to learn basic and customized words using the phone. The solution is divided into two 

mobile based applications that would be running on commonly available mobile OS 

(android). Main Application would be labeled Ustaad, A standalone application meant 

to be designed for the user. The objective of this application is to make user practice 

all three tasks which are reading, writing and counting that will help them transition 

into literate phase.  A companion application called Ustaad tracker would be a com-
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plimentary application that can be downloaded by the helper of a user to track the 

process and set an educational plan for the user to follow. Helper is someone related 

to the user or someone user often goes to for help regarding literacy tasks. The helper 

can devise an educational plan for the user, picking section they want the user to at-

tempt before moving to next as shown in figure 4. It can be linked to the main Ustaad 

application through the setting’s button. 

The Ustaad application (figure 1) was based on a prototype developed before. It 

would again have 3 sections of reading, writing, and calculation. Each section will 

have certain subsections. For reading section user will have each icon for learning to 

read number, words, and name. Each subsection will have a testing phase where the 

user will have to identify the spoken word by selecting options. For the writing sec-

tion, a special tracer would be developed. The user would be able to see words, num-

bers, and name in the form of the dotted line as shown in fig 9 and would be asked to 

practice. The performance of user will measure and accuracy will be shown after. For 

calculation, section user will be shown a scenario teaching number based on previous 

sections. Here the user will be able to see calculations are to be performed and then he 

will be tested as shown in figure 3. 
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Fig. 1. Read-

ing number 

Fig. 2. Writing 

name using dotted 

line 

Fig. 3. Scenario based cal-

culation section. 

Fig. 4. Ustaad tracker application; 

user list (left), task for a specific 

user (right)  

 

5 Evaluation 
Our evaluation phase consisted of 13 participants with age ranging from 19 to 60 plus 

with all belonging from Lahore. The participants recruited had no or little formal edu-

cation with the same social background as participants from the user research phase. 

A testing methodology followed to find the difficulty faced by users and flaws high-

lighted by them. The facial expressions of the users and their activity on the applica-

tion were recorded. We also conducted pre-test and post-test using questionnaires to 

measure the time spends on each task by the user, recorded the emotional response of 

user for each task, measure the accuracy of steps user performs in each task and 
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measure the user’s accuracy of tracing words. We recorded the user’s facial expres-

sions as well as their activity on mobile application through two different cameras. 

The user will be asked to sign a consent form and will be informed about the amount 

of time it will take for completing the test. We briefed them different scenarios and 

ask them to perform a list of tasks for each scenario by doing so we can evaluate the 

usability, effectiveness, efficiency and enjoyable of our application. Afterward, a 

post-test questionnaire will be asked which include question based on the experience 

of the user from the application and how much learning they achieved. 

We measured both quantitative data along with emotional and subjective response 

of users. The first measurement was the time taken by the user (TTU) to perform cer-

tain sections and subsections in minutes. Second important measurement was the us-

er’s facial expression during testing. We also calculated how accurately the user was 

able to perform the given tasks. For this, we divide each task into the fine-grained 

steps and calculate accuracy by aggregating the correctly performed steps then divid-

ing it by the total number of steps needed to perform that task mathematically shown 

in figure 5.    

 

Fig. 5.  

 

Fig. 6.  

Moreover, we also measured the accuracy of the Urdu text traced by the user when 

he/she is provided an outline of the text. This will be calculated and logged by the 

application. The formula for accuracy is shown in figure 6. Accuracy results are 

shown in table 1. 

 

 

Accuracy: 0.48 (Good) 
 

Accuracy: 0.39 (Poor) 
 

Accuracy: 0.42 (Good) 

Table 1: Tracing Accuracy Examples 

6 Results and Discussion 
The result section can be divided into 2 major sections: quantitative data gathered by 

mobile facility based on measurements and user feedback from the post-test inter-

view. 
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6.1 Quantitative results 

An average TTU was 30 minutes for each testing session because we had to explain 

the concept of application testing to the user beforehand and their unfamiliarity with 

technology added even more time to the equation. For reading time more than 60% of 

users on average took a minute or less. Majority of user took more time for names and 

common words than numbers. In the writing section, around 75% of the people were 

able to complete this task with average TTU less than 2 minutes while the remaining 

25% failed to perform the task at all. The calculation section was completed by most 

users in 2 minutes with average TTU less than a minute. 

In emotional responses, the most dominant emotional reactions were Neutral, Con-

fusion, and Joy. Neutral reaction meant that they were able to understand the task 

pretty well e.g. Learn calculation scenario had 4 neutral reactions. Joy meant that they 

were able to really enjoy the task at hand; participants really enjoyed writing their 

own name, reading common words with pictures, and learning calculation with sce-

narios. 

The confusion mostly occurred when the user gets lost in the navigation but some 

users were confused from the very start till the very end. These totally confused users 

are those users who seldom use a mobile phone.  

In terms of accuracy; the percentage of steps correctly taken by the user to com-

plete a particular task, around 55.6% of the people were able to perform the writing 

task with 100% accuracy, 11.1% performed it with 75% accuracy, another 11.1% 

performed it with 50% accuracy and 22.2% were not able to perform the task at all. In 

reading most of the users were able to identify written numbers correctly but naviga-

tion issues were most dominant in reading custom words and common words. More 

often the user got lost. Around 55.6% of the people were able to perform the calcula-

tion task with 100% accuracy, 11.1% performed it with 75% accuracy, another 11.1% 

performed it with 50% accuracy and 22.2% were not able to perform the task at all. 

6.2 User Feedback 

When we asked the candidate that from a scale of 1 (worst) to 5 (best), how much did 

the like our application, 23.1% of them rated 5, 38.5% rated 4, 30.8% of them rated 3, 

while only 7.7% of them rated 2. When asked about the interface of the application 

we received an extremely positive response as 84.6% categorized the interface in 

Good and Very Good category. The most user found that writing own name was the 

most interesting section of the application. Around 91% of users found the application 

to be of the daily user while some also said there was room for improvement. When it 

comes to benefits, we had a very positive response as 92.3% believed that they will be 

able to write their name after using our app, while a 100% believed that they will be 

able to read and write basic words, numbers, and perform basic calculations. When 

asked which task they found the most difficult to understand interestingly enough 

23.1% of them said write Your Name task. This might be because it involved tracing 

of their own name which is naturally difficult to convey and perform. In general, 

around 70% of user found the application easy to use while 30% found it difficult to 

navigate.  
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We clearly observed different candidates found the application more suited to 

them. A user said “Yes if I get a chance, I will dedicate some time for it. I will give 1 

to 2 hours daily”. People found application as an alternative for formal education 

which is expensive as well as time-consuming for an adult doing a job to support a 

family. To the question would they like to learn in future one user replied “Yes, but 

only if it is limited to a smartphone. If I have to go to a university, then it will be dif-

ficult for me because I have kids so I don’t have time”. His reply explained that for a 

worker with a family to support, a smartphone application is far suitable as time spent 

and learning will be according to their affordance.  

7 Discussion 
The inability to read, write, and calculate not only makes illiterates dependent on oth-

ers but influences their self-esteem and increase their feeling of distress. Our statistics 

suggest that a significant amount (87%) of the candidates considered literacy as im-

portant and are willing to spend some time given the opportunity to learn. At the same 

time, these individuals are busy with jobs and families so, as some candidates pointed 

out, formal institution offering years of formal education won’t work for them. Unfor-

tunately, not much attention is being paid towards these individuals although they 

represent a significant part of society.  

The Ustaad application is the first of its kind, as targets illiterate adults and teaches 

them how to read, write and calculate without following any formal education cur-

riculum. It skips the initial alphabet learning and helps the user learn the required 

words in a more intuitive manner. This method of learning has proven to be very ef-

fective as almost all the interviewed candidates agreed that using Ustaad will success-

fully teach them basic reading, writing, and calculations skills.   

8 Conclusion and Future Work 
All of our candidates agreed that the application will help them get better in reading, 

writing, and calculation. Most of them found the application delightful to use and 

would use the app if installed on their mobile phones. Some of the candidates did 

highlight some usability issues including finding the navigation difficult and confu-

sion in mapping intention to action. Our evaluation process proves that after solving 

these usability issues, our app can make illiterate less dependent on others as they 

themselves will be able to read, write and calculate through repetition. The study of-

fers a framework for teaching any language using technology to users belonging to 

countries with low literacy and a similar socio-economic situation like Pakistan. 

Although the work offers a detailed insight to literacy problems in Pakistan along 

with a possible solution, further work is required in the form a longitudinal study to 

see the effect of the application on illiterates in a longer period of use.  
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