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ABSTRACT 
In this paper, we discuss our work on the development of a multimedia mobile application for greeting terms and 
phrases in three major Nigerian languages: Hausa, Igbo and Yorùbá. English, which is the official language in Nigeria, is 
used as the anchor language. The collection of the language resources for the domain includes texts of greeting terms 
and phrases for English and their correspondence in the three languages. Audio relating to the correct and proper 
pronunciations of the greeting terms and phrases were collected using wavesurfer. The application was designed using 
UML and implemented using Java Media Framework (JMF) and Hypertext mark-up Language (HTML). The mean opinion 
score (MOS) evaluation showed that the application satisfies the intended purpose i.e. it enhances communication 
among people. Multimedia capabilities of the mobile multimedia dictionary are limited to text and voice and its 
implementation is also limited to Java enabled mobile phones only. Only greeting expressions as well as courtesy terms 
were considered for the design of this system. Further study seeks to address these limitations and to provide the 
aspect of translation retrieval over the internet where the translated expression may be too large to reside on a mobile 
phone. 
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1. INTRODUCTION 
The need to reduce communal and interpersonal conflicts result from wrong or no response to greetings has become 
concerns of many. In Nigeria most especially, cultural and language diversity presents challenging communication issues 
between people and sometimes within communities. The mobility of people make constant interaction with people 
from different cultural and language background a daily routine and greeting terms are the first point of linguistic 
contact between individuals and community. The problem of disharmony and disunity is a by-product of 
misunderstanding of one another. There is also a need to integrate several forms of media in a way that provides 
individuals with a high level of control and interaction. Multimedia technology allows a variety of media (text, graphics, 
sound, animation, and video) to be accessed on a single machine. Desktop computers have also gradually been replaced 
by smaller and faster devices such as smart phones, handhelds and personal digital assistants (PDAs).  These smaller 
devices have the advantage of speed and size, hence mobility. Due to these advantages, people now have information at 
their fingertips and the desire to know more has greatly increased as the benefit of this knowledge outweighs the cost. 
Learning has become a lot easier as there are several tools to aid the users of these mobile devices in learning and 
acquiring information. According to Brown (2005), mobile applications are known as the most useful and convenient 
way for teaching and M-Learning is a form of e-learning that employs wireless communication devices to deliver 
content and learning support. This work aims at exploiting the ubiquitous nature and the continued growth in the 
mobile phone utilisation in Nigeria to facilitate and enhance greeting communications among the people. 
 
 
 
1.1 Description of Language 
The present system is targeted at three major Nigerian indigenous language (Yoruba, Igbo and Hausa) speakers who 
have a working knowledge of the English language. According to Ager (2009), Yoruba is the language spoken by a set of 
people in Western Africa. The Yoruba lands span across the western region of Nigeria, from far south-western state of 
Lagos state to the mid-western Kwara state cutting across other states including Ekiti, Ogun, Oyo, Osun and Ondo. 
Yoruba land extends beyond the boundaries of Nigeria into nearby countries like the republic of Benin, Togo, and mid-
eastern Ghana. Igbo is spoken by about 18 million people in Eastern part of Nigeria and Equatorial Guinea. As one of the 
four official languages of Nigeria, it is a member of the Niger-Congo family of languages. Igbo speaking states in Nigeria 
are Imo, Abia, Anambra, Ebonyi, and Enugu states. Hausa language is spoken mainly in northern Nigeria and Niger, as 
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well as in Benin, Burkina Faso, Cameroon, CAR, Chad, Congo, Eritrea, Germany, Ghana, Sudan and Togo. It is a Chadic 
language with about 39 million speakers. Hausa speaking states in Nigeria include Kano, Kaduna, Sokoto, Bauchi, 
Maiduguri, Katsina etc. 

 
2. LITERATURE REVIEW 
Computer-Assisted Language Learning (CALL) provides the basic technology for assisting language learners to acquire 
important communication skills in a given language. CALL and World Wide Web (www) facilitates the integration of 
these technologies in the development of powerful language education systems (Odejobi and Beaumont, 2003). The 
term Computer Assisted Language Learning (CALL) covers a range of computer-based packages, which aim at providing 
interactive instruction usually in a specific subject area, and many predate the Internet. These can range from 
sophisticated and expensive commercial packages to applications developed by projects in other educational 
institutions or national initiatives to simple solutions developed by individuals with no funding or support to tackle a 
very local problem. CALL packages have the potential to offer more advanced, interactive, multimedia learning 
experiences.  
 
According to Thornton and Houser (2004), current research in computer-aided instruction points to the effectiveness of 
multimedia materials for some fields of study. Warschauer (1996) categorized the development of CALL in terms of 
three somewhat distinct phases referred to as Behavioristic CALL which is repetitive language drills and can be referred 
to as "drill and practice; Communicative CALL which that the drill and practice programs of the previous phase did not 
allow enough authentic communication to be of much value, and Integrative CALL which are based on two important 
technological developments of the last decade- multimedia computers and the Internet. This phase allows a variety of 
media (text, graphics, sound, animation, and video) to be accessed on a single machine. 
 
It is a socio-cognitive view that emphasizes real language use in a meaningful, authentic context. Integrative CALL seeks 
both to integrate the various skills of language learning (listening, speaking, writing, and reading) and to integrate 
technology more fully into language teaching Warschauer and Healey (1998). In integrative approaches, students learn 
to use a variety of technological tools as an ongoing process of language learning to use, instead of visiting the 
computer lab for exercises. This study is based on Integrative CALL. 
 
Other related studies have addressed the problem of interpersonal communication (Thorton and Houser, 2004; Boomie, 
1998; Boland, 2003; Pamela and Onayemi, 2005; Beaumont, 1997). Boomie (1998) developed a web application that 
translates common English greeting terms to Yoruba, Igbo and Hausa. The greeting terms are listed in a table with their 
corresponding Yoruba, Igbo and Hausa translation terms. It also shows the basic alphabets in these three languages and 
their pronunciations. Since it is web based, mobility and availability of internet poses a constraint on the user of the 
application.  

Iyanda et al. (2014) presented the development of web based software that educate Igbo speakers’ drivers and assess 
their understanding of road traffic signs.  The system was designed using coloured Petri net (CPN) Tool 3.4.0 and 
implemented using Hyper Text Markup language (HTML), Hypertext preprocessor (PHP) and My SQL. Usability test was 
carried out on the system and result shows that users are more comfortable using the system as its contents seem to be 
more user-friendly. Also bilingual environment provided by our system can serve as language learning tool. 

Akinadé (2012) presented a formal analysis and computational implementation of a number to Yorùbá text 
transcription system. The system developed is capable of converting numbers into their standard Yorùbá textual 
equivalence. The number transcription process was achieved by identifying the number, then decomposing the number 
into its basic lexical items and generating the possible textual representations. A Context-Free Grammar (CFG) that 
captures the syntax and morphology of Yorùbá numerals was specified and simulated using a Pushdown Automata 
(PDA) designed in the Java Formal Language and Automata Package (JFLAP). The software was able to generate 
multiple correct representations for numbers in Yorùbá language and produced 100% accuracy on the computation 
underlying these number names. The results showed that although the Yorùbá numeral system is the most peculiar 
numeral system recorded, it has a systematic concept underlying it and this concept can be computationally analysed 
using modern knowledge of science, mathematics and computing. 

This study makes two distinct contributions to the present state of knowledge in the area of multimedia language 
learning system: (i) provision of multimedia system that enhances correct pronunciation of words, and (ii) 
implementation of a system that is not constrained by mobility. 
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2. METHODOLOGY 
The primary data collected from the text data was recorded using Wavesurfer with microphone connected to the 
computer. Four people were used for the translation to the target language while three were used for the recording 
with ages ranging from 22 to 35years. Some of the sample text data are shown in Table 1.  
 
The data gloss involves greeting terms and courtesy terms that are used frequently in introducing oneself for the first 
time and the kinds of phrases commonly used on a day-to-day basis in English language translated to Yoruba, Igbo and 
Hausa. The translations were gotten from expert speakers of the source and target languages. The voice data was 
recorded using Wavesurfer software. This software was chosen because it allows little or no form of analysis to be 
performed on the recorded data. Moreover, the software is simple to use and available on the internet. Java 
programming language (Java Microedition) was used to generate the translation. Java Media Framework (JMF) was used 
to load the audio translations in the desired language. 
 
The central Yoruba which is common to all Yoruba speakers was chosen as the target language for Yorùbá and non of 
local dialects was put into consideration during the translation of the English terms. The central Hausa language was 
used as the target language for Hausa translation and the central Igbo language was used in as the target language for 
Igbo translation because it is more generally known and spoken by the Igbo language speakers.  
 

Table 1: Sample data 
S/N ENGLISH YORÙBÁ IGBO HAUSA DESCRIPTION 

1 Good morning Ẹ káà rǫ, káà 
rǫ 

Ututu 
oma 

Barka 
de safe 

Greeting in the 
morning 

2 Good 
afternoon 

Ẹ káà sán, káà 
sán 

Ehinhye 
oma 

Barka 
de 
yamma 

Greeting in the 
afternoon 

3 Good evening Ẹ kú ìròlẹ́, Ẹ 
káà lẹ́ 

Mgbede 
oma 

Barka 
de 
yamma 

Greeting in the 
evening 

4 Good night Ó dà árọ̀ Ka chi bo Mu 
kwama 
lafia 

Greeting in the 
night 

5 Good bye Ó́ dà bọ̀ Ka 
omesia, 
Ga nke 
oma 

Sai 
juma 

Used when 
leaving a place 

6 Please Ẹ jọ̀ọ́, jọ̀ọ́ Biko Don 
Allah 

Used when 
pleading 

7 Thank you Ẹ ṣé, o ṣé Dalu Na 
gode 

Used in showing 
gratitude 

8 Yes Bẹ́ẹ̀ ni Eee I Used to concur 
or agree 

9 No Rárá, Bẹ́ẹ̀ kọ́, 
Óti ̀

Mba Aa Used to debunk 
or disagree 

10 Welcome Ẹ káà bọ̀, káà 
bọ̀ 

In dewo 
nu,  
Nno 

Sanu de 
zua 

Used to 
welcome 
someone / 
something 

 

The system development methodology employs the Waterfall model. The Unified Modelling Language (UML) (Deitel 
and Deitel, 2007) was used for the software design. Specifically, the UML provided the tool for visualizing, specifying, 
constructing, and documenting the artifacts of the software (Pahwa et al., 2011). UML diagrams represent two different 
views of a system model (Holt, 2004): (i) Static (or structural) view which emphasizes the static structure of the system 
using objects, attributes, operations and relationships. The structural view includes class diagrams and composite 
structure diagrams; (ii) Dynamic (or behavioural) view: emphasizes the dynamic behaviour of the system by showing 
collaborations among objects and changes to the internal states of objects. This view includes sequence diagrams, 
activity diagrams and state machine diagrams. 
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UML was chosen in this study due to the fact that it has been widely used. Activity diagram, an example of behavioural 
UML diagram was used in this study: In UML, an activity diagram is used to display the sequence of activities. Activity 
diagrams show the workflow from a start point to the finish point detailing the many decision paths that exist in the 
progression of events contained in the activity (Sparxsystems, 2013). The activity diagram models the actions a user 
performs and specifies the order in which the object performs those actions. It models the work flow or the sequence 
of events during program execution.  

The system flowchart is shown in Figure 1. EYT, EIT and EHT represent English-Yorùbá Translation, English-Igbo 
Translation and English-Hausa Translation respectively. 
 
           
                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                           
         
 

Figure 1: System model 
 
3. IMPLEMENTATION 
Implementation was done using Netbeans Integrated Developer Environments (IDE) as a platform for the Java 
MicroEditon code and Wavesurfer software to record the audio translations. Some emulators were used to test and 
debug the application before testing on a real phone; these emulators are the default Java CLDC MSA Phone Emulator 
that comes with the Netbeans IDE and the Nokia S40 Emulator. The mobile multimedia dictionary was made up of a 
main class and subclasses. The main class, Mobile- Dictionary.java calls the subclasses. The subclasses are stated as 
follows: WaZoBiaNaija.java is where execution of the program begins. It is also used to call other subclasses and 
contains the main method of the program; SpalshScreen.java, generated by a canvas contains the first display of the 
program; ExpressionForm. java contains a textbox in which the desired translation was typed and also shown on a drop-
down menu; LanguageList.java contains the list of desired target languages in a list and the attributes; Translation-
Form.java displays the desired translation; Colour.java contains the method for all colour instances in the program; 
Dictionary.java contains the hash tables responsible for text and audio translations in Yorùbá, Igbo and Hausa; 
AboutForm.java loads the ’About form’ which contains information about the designed system; and HelpForm.java 
loads the ’Help form’ and information that provides help for the user when needed. The application is made up of user 
interfaces that enhance the smooth communication between the user and the system. 
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Upon launching the application, the splash screen is the first interface that is loaded followed Expression Form, 
Language List and Translation Form screens as shown in Figures 2 to 5 respectively. 
 

 
Figure 2: Splash screen 

 

 
Figure 3: Expression form screen 
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Figure 4: Language list screen 

 

 
Figure 5: Translation form screen 

 
 4. RESULTS 
Mean opinion score (MOS) which is a Turing test for machine computational intelligence was used to evaluate the 
system. The result showed that the application satisfy the intended  purpose. The evaluation suggested that the system 
enhances communication among people and the environment provided by the tutor serve as a language learning tool 
for the users. The developed system was evaluated to determine its adequacy based on users’ assessment in terms of 
the content, ease of usage, response time, system’s reliability in translating from English to target language, as well as 
whether the system can serve as a language learning tool.  30 respondents were used for the evaluation of the system. 
When responding to the questionnaire items, respondents specify their level of agreement to the statement. The scales 
used were Very High, High, Average, Low and Very Low. The results and statistical analysis of the evaluation are 
presented in the Table 2. Approximately 67%, 23% and 10% of the respondents rated the overall performance of the 
system has being Very High, High and Average, respectively while approximately 83% and 17% rated the reliability of the 
developed system in translating English to the target language as being Very High and High respectively. Also 
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approximately 73%, 23% and 3% of the respondents rated the system serving as a language learning tool has been very 
High, High and Average, respectively. The evaluation suggested that the system enhances communication among 
people and the environment provided by the tutor serve as a language learning tool for the users. 
 
5. CONCLUSION 
In this paper, our ongoing work in multimedia mobile system for language learning has been presented. The system is 
based on the translation of basic terms in English to three Nigerian indigenous languages by exploiting the ubiquitous 
nature and the continuous growth in the mobile utilization in Nigeria. This application can only run on devices that are 
java enabled, so there is a limitation to the number of devices that it can be installed to. Having it compatible with 
other devices running other Operating systems is something that can give rise to future implementations. There is also 
an issue with memory with mobile devices and there is a limit to the size of the media file that the application can play. 
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Table 2. Result Analysis 
 

S/
N 

Question Very 
High 

High Aver
age 

Low Very 
Low 

1 How 
would you 

rate the 
content of 

the 
developed 

system? 

13 10 7 - - 

2 How 
would you 

rate the 
ease of 

use of this 
application

? 

21 8 1 - - 

3 How will 
you rate 

the 
response 

time of the 
system? 

13 13 4 - - 

4 How will 
you rate 

the system 
as serving 

as a 
language 
learning 

tool? 

25 5 - - - 

5 How will 
you rate 

the 
reliability 

of the 
developed 
system in 

translating 
English to 
the target 
language 

22 7 1 - - 

6 What is 
your 

overall 
performan

ce 
assessmen

t of the 
developed 

system? 

20 7 3 - - 

 


