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ABSTRACT 

Most interfaces were developed without considering the fact that, there are 

different categories of users including people living with disabilities. This 

paper focuses on the development of interface in African Language using 

Yoruba language option that will promote the user experience of persons 

with intellectual disability and also to compare the degree of efficiency of 

assistive Interface with the existing interfaces. Theoretical framework on 

Human computer interaction (HCI) was also carried out and several 

related articles were reviewed. The design and methodology was based on 

development of usability interface for people with intellectual disability 

using Department of Special Education in a renowned Federal University 

in Nigeria. During the process of this research, we discovered that most of 

the work reviewed did not focus on the usability performance and accuracy 

of systems using acceptable error metrics in HCI. The system was designed 

and implemented using Text / Image enlargement and text to speech 

architecture in C# programming. Concepts of World Wide Web Consortium 

(W3C), a global centre for web usability design standard and Web Content 

Accessibility Guide (WACG) for Users with Intellectual Disabilities was 

employed. The user model was tested based on the concept of User 
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Satisfaction Performance/Essential Usability Metrics. Effectiveness/ 

Efficiency/ Analysis of reading Errors, The Mean Percentage, Task 

Completion (in seconds) were used as the performance measure technique 

for evaluation. The result showed that the model developed had a mean 

percentage performance of 98% and the mean time taken to perform a task 

in 32secs. The model was successful for people with intellectual disability. 

 

Keywords: User Experience, Usability, User Interface, Intellectual 

Challenge, Yoruba Language, 

 

INTRODUCTION 

Human-computer interaction (HCI) is concerned with the study of how 

people design, and implement interactive systems, and the impact of the 

system on individuals, organizations, and society [1]. It can also be seen as 

a discipline which is involved with the design, evaluation and 

implementation of interactive products for easy, efficiency, reliable, 

enjoyable, effortless,  and effective to all categories of users [2]. The aim of 

this research work is to develop and integrate a robust assistive 

accessibility and usability interface with a combine concept of Text / Image 

enlargement technology and Text to speech architecture for the people 

with intellectual disability. In particular, the paper focused on addressing 

the problems associated with Microsoft Word, Web Browser, e-mail and 

Facebook;  which did not take care of the users with Intellectual disability. 

This paper will present a review of the current architecture / technology 

that assists users with intellectual disability to access information. The 

users’ comments on these applications will be collected; this will improve 

the level of usability of these applications by persons with intellectual 

disability [3]. According to the tenth revision of the WHO (World Health 

Organization): Intellectual disability (ID) is a disorder defined by the 

presence of incomplete or arrested mental development, principally 

characterized by the deterioration of concrete functions at each stage of 

development and that contribute to the overall level of intelligence, such as 

cognitive, language, motor and socialization functions; in this anomaly, 

adaptation to the environment is always affected [4]. From the report of 
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Intellectual Disability Rights Service Inc. (IDRS) [18], Intellectual disability 

is a disability which occurs in the developmental period of life (i.e. before 

the age of 18) and is characterised by below average intellectual 

functioning. 

 

HUMAN COMPUTER INTERACTION 

The profile of HCI started in 1959 when Shakel presented a paper titled 

“The ergonomics of a computer” which explained the ease, the 

effectiveness and the efficiency of using computers to solve complex 

problems; it involves interaction between human body and its 

environment.  During this occasion; the issue of HCI was addressed for the 

first time. In 1960, just a year after Shakel’s paper presentation [19] 

produced a seminar paper on “Man – Computer Symbiosis” which 

explained the relationship between man and computer. After this seminar, 

there were no further significant activities until 1969 when the first HCI 

conference and the first HCI journal named “The International Journal of 

Man-Machine Studies” was launched [5]. The bases of every product are 

about the usability goals.” The study of HCI became the study of Usability” 

[5]. HCI has addressed the need for developing interactive products which 

will be accessible and usable by every individual including people with 

Visual impairment, Amputee, Learning disability, and intellectual disability 

(ID) which is the focus of this paper. 

 

Expression of Yoruba Standard Word  

Yorubá is one of the three major languages spoken in Nigeria. Yoruba 

language is spoken by the South western part of Nigeria and other 

countries like Republic of Benin, Togo and part of Ghana. It is widely 

spoken language because of its prevalence both in Nigeria and outside 

Nigeria. [23].   

 

The Yoruba Alphabet  

Yoruba alphabet has 25 letters which is made up of Eighteen (18) 

consonants (represented by the graphemes: (b, d, f, g, gb, h, j, k, l, m, n, p, r, 

s, s., t, w, y) and seven (7) vowels (a, e, ẹ., i, o, ọ, u) while the Latin Letters 
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〈c〉, 〈q〉, 〈v〉, 〈x〉, 〈z〉 are not used. There is also addition of a 

diagraph 〈gb〉which  combines two consonants together that form a unit 

[24]. 

 

Yoruba Vowel 

Phoneme Orthography Examples English 

/a/  a  ajá  ‘dog’ 

àbá  ‘motion’ 

/e/  e  ewé  ‘leaf’ 

Ètè ‘lips’ 

 

as in English bait 

/ ẹ /  ẹ  e ̀  j e ̀   blood 

e ̀  f e ̀   jest 

 

as in English ‘bet’ 

/i/  I  ìrì  ‘dew’ 

Ìdí  ‘buttocks’ 

 

as in English ‘beat’ 

/o/  o  owó  ‘money’ 

òdo  ‘zero’ 

 

as in English ‘boat’ 

/ ọ / or / /  c  ọfo ̀  

incantation 

ọjó ̩ day 

 

as in English ‘bought’ 

/u/   u   ojú  ‘eye/face’ 

òwú  ‘thread’ 

as in English ‘boot’ 

 

Source: Adeyemo and Idowu (2015)  
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Adapted from: 

African Studies Institute manual, University of Georgia, USA 

 

RELATED WORKS 

Worked on Empowerment of Persons with Intellectual Challenges for 

sustainable Development. The aim of this paper is empowering individuals 

living with Intellectual disability and build the skills necessary to ensure 

that human empowerment is an advantage to achieve a sustainable 

development goals. Nigeria in recent time have been threatened with 

alarming scenario as a result of unemployment which resultant effects 

ranges from extreme poverty, hunger to insecurity. Consequently, the 

application of Information and Communication Technology have not be 

vigorously harnessed to its fullest despite its perceived vocational and 

wealth creation opportunities. Nigeria is the most populous state in Africa, 

The increase in population without availability of resources to manage this 

growth has become a worry to Nigerian citizens. Hundreds of Thousands 

of people living with disability are without 1ny hope for the future. The 

advent of Information Technology has brought about various 

opportunities including job creation, business strategy and planning etc. 

Information Technology is the bedrock for economic survival and 

development in a rapidly changing global economy. The availability and the 

use of information technology are prerequisite for economic and social 

development in our world. This paper aims to provide concrete 

suggestions on how to advance the empowerment of persons with 

intellectual disabilities and their representative organizations to enhance 

poverty reduction and promote sustainable development. 

Worked on indoor way finding: developing a functional interface for 

individuals with cognitive impairments. The user interface of an individual 

navigation system for individuals with cognitive impairments was studied. 

They designed an interface suitable for use on a hand held device, such as 

PDA, to send directions and prompts to the user. Counter balanced study 

design where the interface guided every participant through three routes 

of deferring complexity using three different subsets of modalities was 

used. At the end of each study, the participants were asked what they 
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thought of interface and how they navigate when in unfamiliar locations. 

Feedback was encouraged from participants as they were following the 

direction. Thus, time was measured and the measure time includes the 

time when participants were showing researchers what was on their 

screen.   

Worked on the framework to mainstream web site usability through 

automated evaluation.  It has been discovered that website usability 

proven to be essential element in a web site, yet at the same time there 

exist an abundance of web pages with poor usability. This work designed a 

framework whose objective is to alleviate this problem by automating 

certain aspects of the usability evaluation process. Mainstreaming comes 

as a result of automation, therefore enabling a non expert in the field of 

usability to conduct the evaluation. A comparisons of the evaluation results 

carried out using the framework against published evaluation of web sites 

carried out by web site usability professionals reveals that the framework 

is able to automatically identify the majority of usability violations. 

Worked on the evaluation of a contextual Assistant interface using 

cognitive models (GOMS). Analytical evaluation techniques allowed us to 

predict, among other users, user performance, time execution of tasks, how 

a design will perform and to explain the performance of an existing 

interface. The PDA (personal digital assistant) is deposited at a distance of 

15 cm from the touchscreen; participants remain standing at a distance of 

approximately 30cm from the touchscreen during the entire test. 

Participants started with a practice stage in order to familiarize themselves 

with the interface.  The GOMS and ACT-R models gave good to very good 

predictions of time execution of tasks. This study empirically 

demonstrated that cognitive models are a powerful tool for evaluating 

interfaces and predicting user performance. 

Worked on user experience to improve the usability of a vision-based 

interface. Traditional software engineering process was used to develop 

the hand-free interface for motor-disabled users, in particular, the system 

was developed following a prototyping models to comply with Gould and 

Lewis (1985) principles when designing for usability: early focus on users 

and tasks, empirical and experimental studies with simultaneous or 
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prototypes and interactive design were carried out. Special attention was 

paid to satisfaction and fatigue information. The therapists observed that 

the user’s mental and physical state on a particular day affected task 

performance strongly. Therefore, studying fatigue and satisfaction is very 

important.         

Worked on enhancing independent access for individuals with mental 

retardation through use of a specialized web browser: A pilot study. In this 

pilot study a prototype web browser called web trek that utilizes 

multimedia to provide access for individuals with cognitive disabilities was 

developed and pilot-tested. Participations were recruited from an agency 

providing services to people with mental retardation in Colorado Springs 

school district. Twelve individuals with mental retardation participated in 

the study. Internet explorer and web Trek were the two browsers used. 

The three tasks performed with each browser involved searching for web 

sites, saving web sites to a favourites list and retrieving saved sites from 

the favourites list. All the participants formed one group and Test was 

carried out within one hour. A one-tailed student’s t-test for identifying 

mean differences with paired examples was used. Overall results of the 

work provide preliminary evidence that the web Trek browser provided 

better access to the internet for individuals with mental retardation than 

did a widely available web browser (internet explorer).       

Worked on critical analysis of the user interfaces for disabled community. 

There has been one section of the society who has not gain benefit from the 

technology, especially information technology in the ways it should have. 

The disabled community; Information Technology has the power to change 

the lives of the disabled community for the better, to reduce the difference 

between disabled and non disabled individuals.  From the work, the 

desirable characteristics of an efficient interface for disable person were 

described as a special need for intelligence and adaptive criteria should be 

sought, the ability of the user interface to recognize that a user is willing to 

carry out a particular action, the formulation of profile according to 

individual’s needs, interaction tracker is needed by tracking, observing and 

recording the interaction between the user interface and the user, the user 

interface should be able to compose new events from previously modelled 
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events, the user interface should be able to provide assistance in cognitive 

learning through an aid. Abstract model was provided for the disabled 

community which will promote automated learning. and personalized 

adaptation of the user interface.  

Worked on making web application operable by physically and mentally 

challenged users. The research work addresses some key 

recommendations of WCAG 2.0 and how to write code which is compliant 

with the guidelines. For example, when a site is coded with semantically 

meaningful HTML, with textual equivalents, provided for images and with 

links named meaningfully, many users who have disabilities need more 

time to complete tasks than the majority of users. These kinds of users 

should be provided with enough time to read and use content. It was 

concluded that the basic concept behind web site operability is that 

everybody should be able to use the tools and mechanisms required to 

operate the web site. 

Worked on analysis of design principles for ensuring usability and 

accessibility on interface design. The accessibility is making systems 

adaptable to users based on the users’ skill and competences. The 

programs used in the devices must satisfy the user. Usability is generally 

making computer interfaces user friendly. Windows is a WIMP interface 

which is familiar combination of windows, icons, menus, and pointer. 

Designing for windows applications is based on many issues of usability. 

The consistency is the main issue. The design principles in the interface are 

related with user’s goal, user’s tasks, mental models, affordances, abilities, 

skill set.  

Worked on the peculiar features of training program interface design 

developing for children with mental retardation. Recent changes in the 

system of preschool education affected the content of remedial 

developmental education of children with intellectual disability. The ability 

of computer to produce the information simultaneously in the form of text, 

graphic images, sound, and voice, video to remember and to process data 

with great speed allows data to be processed with great speed, which will 

allow the development of multimedia training programs for children with 

intellectual disability.  
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This study investigate structure mapping process that happens during 

possession of new relational categories and to identify the learning 

patterns and systematicity of children with autism spectrum disorder 

(ASD) compared with Intellectual and developmental disabilities (IDD) 

and Typical Development (TD). The study examined the effect of 

Comparism and level of familiarity which were used to examine structural 

mapping process. The result generated shows that  children with IDD and 

TD advanced their tennency for choosing abstract relational categories, 

while children with ASD did not change their preference and continued 

selecting perceptual choices. Level of familiarity increased the choice of 

relational options among children with TD and IDD but not among children 

with ASD.  

 
RESEARCH GAP 
Several related articles were reviewed on this paper, and we discovered 
that: 

• Most of them did not work on the area of Intellectual Disability.  

• Most of the reviewed works did not  solve the problem of usability 

among people with intellectual disability 

• Most of them did not develop their assistive interface in Yoruba 

language. 

 
METHODOLOGY 
This section analysed the present system, with respect to the past 

experience of the technology behind the system’s operation, data gathering 

techniques, data modelling and normalization. We look into the data used 

and information flow diagram.  From the analysis, full specification of the 

system was provided, which will be a guide to major information source 

for the designing of the new system. It equally provides a concept for the 

system objective on which the designers will follow to develop / integrate 

a new system. The concept of the system is concerned on what the system 

will do, how it will do it and the tool involved in carrying out the task.  

People living with intellectual disability have difficulties in access 

application interfaces, this problem involve, time spent to complete a 

particular task. From the study we carried out, we discovered that the 
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target users never had access to computer / Internet facilities. This is 

because most of the application tools were developed in English Language 

which makes it difficult for users that cannot read and write in English 

Language to access. Also the tools of the applications being widely used are 

too complex for them to learn and comprehend. As a result of this, it will be 

more efficient for them to use simple and accessible applications. They 

need to use word processing (a simple word pad) with a few tools 

developed in Yoruba Language that will be easy and efficient for them to 

learn and use. The tools include: create new document ( ise titun), save 

document (Fi pamo), open document (Si sita), print document (Tee sita), 

and open web browser (Si Ayelujara). Once they opened web browser, 

from there they can have access to other internet facilities such as, e-mail 

and face book (social network).  The system can be used at a start with the 

Educable category of the intellectual disability due to their ability to learn 

and comprehend faster than the other categories. 

 

Participants selection 

Experienced computer users participated in the test of the appropriateness 

of the guidelines and some selected staff of Home school for handicapped 

children, Ijokodo, Ibadan were used. Fourt (4) participants, the educable 

category of students’ of the school were tested. These students cannot read 

and write in English Language very well but they can read and write in 

Yoruba Language very well. 

 

The problems of the existing applications for persons with intellectual 

disability are:  

• Navigation  around the user interface: users with intellectual 

disability have problem with navigating around applications, 

either due the fact that: 

i. the tools are developed in English Language which make it 

difficult for those that cannot read and write in English to  

access 

ii. the images / pictures of the tools are too small to 

understand 
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iii. the Text are not easy to memorise  

iv. the Text are too small to learn and comprehend 

v.  

 

The contributions and solutions to individual problems are: 

• Designed the assistive interface in Yoruba Language. 

• Text / Image enlargement to make the application interfaces 

tools accessible for the users with intellectual disability 

• Using few menu and tools that can perform  specific tasks, this 

will reduce time spent to access application tools  

• Using Text-to-speech(TTS) architecture to increase the degree of 

comprehension 

• Following the W3C guideline stated to develop accessible 

software. 

• Following  Web Accessibility Content Guide (WACG) for Users 

with Intellectual Disabilities [3]. 

 

Basic Components of the developed system 

➢  Create new document (Ise titun) 
➢ Save document (Fipamo) 
➢ Retrieve / open document (Si sita) 
➢ Print document Tee sita) 
➢ Search for web sites (Wakiri lori Ayelujara) 

 

Create new document (Ise Titun) 
Creating new document in Microsoft word or other word processing 

application is a an easy task. To create a new blank document, click the 

Microsoft office botton, select new, the new document dialog box appears, 

select blank document under under the blank and recent selection. It will 

be highlighted by default, click create. A new blank document appears in 

the word window 

 
Save document (Fi npamo) 

While you are creating a document, it is important to save it for future use. 

The saved document now becomes a file. A file is a complete, named 
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collection of information, such as a user-created document. It is a basic unit 

of storage that enables a computer to one set of information from another. 

It is a collection of data a user can retrieve, change, delete, save or send to 

an output device, such as printer or e-mail program. To save document in 

word processing, click the Microsoft office button and then click Save As,  

type the file name and in the Save files in this format box, click the file 

format that you want to use   then next to the Default file location box, click 

Browse, and then click the folder where you want to save your files. Finally, 

click Save. 

 

Retrieve / open document (Si sita) 

A saved document can be retrieved, viewed and reused. Here are the steps 

involved in opening/retrieving a saved document/file in word 

environment. 

Click the Microsoft office button and then open, in the look in list, click the 

drive or folder that contains the file you want to open. Click the file, you 

will see a preview of the selected file in the preview box then click open.  

 
Print document (Tee sita) 
To print document click the File tab, and then click print, then choose the 

part of  the document to be printed, select the printer and paper type and 

paper orientation then click print. 

 
Search for web sites (Wakiri lori Ayelujara)) 
To search for website, you must use a search engine; Search engine make 

it very easy for you to find a website. In fact, most web browsers have a 

search engine input field built in so you don’t even have to go to the search 

engine home page in order to do your search. Just type in in the term you 

are looking for in your browser’s input field and you will be taken to a 

search results page, where you can pick the most relevant result for your 

query. 

 
Exit applications (Jade) 

To exit any application, click the Close (x) button or choose File, then click 

Exit 
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Text / Image enlargement: Concept for accessibility for user with 

intellectual disability  

It was discovered that Persons with intellectual disability have little or no 

access to computer and internet facilities. This is due to the size and the 

complexity of the tools of most of the applications. The bigger the interface 

tools the higher the efficiency of its usability. Due to this fact, Text / Image 

enlargement and Text to speech will be used to support the assistive 

interface developed in this research work [17]. 

 

The basic concept of text / Image enlargement 

Text / Image enlargement is a powerful interface magnifier that provides 

positive computer access solution that will create effective accessibility for 

users with intellectual disability. The software consists of two adaptive 

technologies—screen magnification and screen reading. Text/Image 

enlargement allows you to see and hear everything on your computer 

screen, providing complete access to applications, documents, email, and 

the Internet [17]. 

 

The concept of Text to Speech for interface accessibility  

The process of digitization begins with the book being scanned page by 

page. Thus a digitized book is a series of images where each image 

corresponds to a page in the book. Each digitized page is processed using 

Optical Character Recognition (OCR) to obtain text in ASCII or Unicode 

format. The digitized text is stored in the UDL(National center on Universal 

Design for Learning) portal. Upon a request from the user, this text is sent 

to a text to speech (TTS) system for conversion into a speech signal, 

 

 Word processing application  

A word processor is a computer program used to create and print text 

documents that might otherwise be prepared on a typewriter. The key 

advantage of a word processor is its ability to make changes easily, such as 

correcting spelling, adding, deleting, formatting and relocating text. (CWS 

Community workshop series 2013). The system will perform the following 



SSAAR (JPAS); Journal of               September, 2020 
Pure and Applied Science 

 

 

192 | P a g e  

 

 

Editions 

functions: Create new document, save document, Retrieve / open 

document, Print document and open web browser 

 

Reference Architecture for the Web Browser  

The web browser is perhaps the most widely used software application in 

history. The browser will perform the following tasks: Search for web sites, 

Saving web page, Retrieving saved pages, Print web page and  also provide 

access to other internet facilities such as e-mail and facebook.  

 

Architecture of Image / Text Enlargement for the applications 

The diagram below shows the architecture of the image / Text enlargement 

for the applications 

 
Figure 1 Architecture of Image / Text Enlargement for the applications          

 

Basic components of the new sysytem   

The diagram below shows the entity relational diagram for the 

functionality of the applications for the users with intellectual disability. 
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Figure 2 Basic components of the system   

 

Implementation 

Implementation is the construction of the new system and the delivery of 

that system into production (that is day-to-day business or organization 

operation. It is the process of defining how the information system should 

be built (i.e., physical system design), ensuring that the information system 

is operational and used.  
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Word Pad (Word Processing) for Intellectual Disability 

 
 

Image 1.  Developed Word Pad (Word Processing)  in Yoruba Language for 

Intellectual Disability 

 

The simple word pad has tabs for create new document, save document, 

open document, print document and browser. From the browser, the user 

can have access to the web browser. There are also tools like bold, 

underline, italics and font type.  

 

Web Browser for Intellectual disability 

 
Image 2. Web Browser in Yoruba Language  for Intellectual disability 

 

The browser has a web Address (Adiresi) where the user can enter the web 

address to search, and search (Wakiri) tab where the user can click to start 

searching. It also has E-mail and Facebook tabs where the users have direct 

access to sign in and open e-mail and facebook respectively.   

 

System Testing 

The test was conducted with the students of Home school for handicapped 

children, Ijokodo, Ibadan, Oyo State, Nigeria based on the concept of 

Accessible Website Content Guidelines for Users with Intellectual 
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Disabilities, Joyce Karreman et al (2007). Parametric ANOVAs (Analysis of 

Variance) were applied, with the use of T-Test.  The test assesses whether 

the means of two groups are statistically different from each other.  

  

Results 

Satisfaction with the application 

The satisfaction of the participants with the versions of the applications 

was tested by asking them to express their opinions on a 15-item 

questionnaire. The mean scores of the participants were taken with the use 

of a rating scale. The participants used NA Application had mean score of 

1.08 and the participants used A Application had the mean score of 4.95 

The difference in mean score is 3.87 and the difference in the SD is 0.099. 

This is statistically significant. The questions were used to compare the 

satisfaction of the participants with the versions of the applications. The 

participants used A Applications expressed their 98.6% satisfaction with 

the applications while the participants used NA Application expressed 

their 78.4% frustration (Dissatisfaction) with the applications. All the 

Participants preferred the A Applications.  

 

CONCLUSION 

In conclusion, the usability performance error metrics used to measure the 

performance accuracy of the system during the system testing shows that 

the objectives of this work have been met in promoting the user experience 

of persons with intellectual disability. The degree of efficiency of the 

developed system was compared with the existing interfaces. The model 

recorded high accuracy.  
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