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Abstract 

This research mainly focused on multimedia integrated Augmented Reality application that enhances 

the English learning capabilities of children. Iterative-Cognitive Software development life cycle has 

been used in this application for its flexibility and changed of adaptability. The application was devel-

oped by analysis phase in which the information gathered to identify the problems, scope, objectives 

and the problem solution. M-Learning offers the great opportunity to learn English language for chil-

dren at anytime and anywhere by this application. Multimedia integrated M-leaning augmented reality 

application is the prominent task in this research. 
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I. INTRODUCTION 

     The mobile phone market has been changes since 

the wide spread of smart phones that running on 

Android, the platform that marketed by Google. 

Android phones become the major competitor to 

iPhone market. Android is providing the market with 

hundreds of Apps which has made it the most 

successful platform nowadays. As Android is offered 

as an open source solution, it can be used as a software 

development platform by any handset manufacture 

[1]. One of the recent fields of study is augmented 

reality (AR) technology which allows the virtual 

objects to be blended with the real world. Due to its 

popularity, there are opportunities as increased to 

apply this new technology for education purposes and 

shows great promises of enhancing learning or 

improving learner’s memory and visualization [2].  
 

II. RELATED RESEARCH WORK 

   Typical work has been proved from this application. 

The example represents all the typical functionality 

and performance of learning procedure.  

 

A.   Mobile based AR learning in education 

       According to mobl21, Mobile learning (m-

learning) is defined as the ability to provide 

educational contents on various handheld devices like 

Personal Digital Assistants (PDAs), smart phones and 

mobile phones [3]. Educational contents refer to the 

term digital learning that includes any forms of 

contents or media that are prepared for learning 

purposes and made available on different mobile 

devices. The application is enriched with Audio and 

video integrated transmission which could be capable 

to handle within short term of reading materials in 

small mobile screen. The benefit of mobile learning is 

mobility and its supporting platform that access the 

learning contents from anywhere at any time by 

individual learners. M-learning differs from e-

Learning in many ways such as, more personal, more 

interactive, more fun and just on time learning. Quinn 

(2000), defined m-Learning, as simply learning that 

takes place with the use of mobile devices, or the 

intersection of mobile computing and e-Learning. 

Mobile learning has played a major role in various 

learning fields, such as language learning especially 

English leaning. Multimedia contents is challengeable 

since text-based systems as multimedia applications 

integrated with powerful description of human 

thinking in video, audio, images and animations. In 

this case, visual media and auditory is essential for the 

beneficial of m-learning [4]. 
 

B.  English Learning 

      English is considered the language due to its wide 

presence and important approach in non-English 

speaking countries [5]. This research mainly focused 

on providing the easiest and the most entertaining 

ways for English grammars and vocabulary learning 
through using mobile learning as it considered the 

most effective way of learning since it inherits the e-

Learning advantages and gets rid of the limitations of 

learning time and space. M-Learning can be used 

anywhere at any time whereas traditional learning 

used only on books with multimedia contents and 

those are sometimes inefficient for novice learner. For 

this reason, the new applications still very similar to 

the books and other teaching materials which are still 

focusing on the learners’ imaginations and lack of the 

efficient tools on which real objects and virtual objects 

are combined [6]. There were many previous attempts 

of providing learning mobile applications for English 

learning which mainly concentrated on conveying 

basic features of learning such as vocabulary and 

quizzes that are in the text-based form [7]. 

 

C. Research Objectives  

       We will try to make this application easy and 

enjoyable for children in order to motivate them into 

effective learning in which children will love to spend 

much time learning English through this application. 

This learning application is developed based on 6-10 

years old children to motive and attract their learning 

ambition through text-based applications provide. 

Multimedia integrated pictures and sound quality help 

to boost the children learning capabilities. This 

application will provide the sequence of learning 

within three chapters. For example; Basic, 

intermediate and advance levels help to reach the 

aimed of this application. The objectives of the 

research reached the levels of three contents. For 

example; the effectiveness of interactive AR, 

Multimedia-AR based cognitive learning theories and 

IMEng-MoAR based on simple usability testing 

methods. The usability and function ability of this 

application reached the remarkable learning approach. 

Because the multimedia contents enriched with the 

children’s comprehensive English learning materials. 

Such as rotating, zoom in and out, multimedia text 

dialogs and sound features played during the practice 

of each lesson and chapter.  
 

III. MOBILE LEARNING AR APPLICATION 

SOFTWARE CONTENT AND 

CONFIGURATION 



 

M-learning AR application contents the features that 

fulfill the objectives of this research. 

A. Definition and Concepts 

       M-learning as the use of different mobile devices 

such as Personal Digital Assistants (PDAs), smart 

phones and mobile phones to provide several 

education contents which are in a form of digital 

learning that contain contents or media to be run on 

mobile devices, these devices have the ability to be 

connected to other devices to send, receive or present 

the learning contents and learning materials on the 

output/display means of those devices [8]. M-Learning 

is fundamentally e-learning through mobile devices. 

M-Learning can provide online learners with the 

capability to access learning sites get learning 

materials and collaborate with other learning 

colleagues.  M-Learning as the evolution of e-learning 

that completes all the absent components like wireless 

features [10]. So, the M-Learning support no 

geographical boundaries and E-Learning support any 

types of specific place like class, computer lab [3]. The 

existing of learning content makes the awareness of 

learning context especially in m-Learning very vital 

since learning context in m-learning is very complex 

and more changing. Context awareness facilitates the 

interaction between the user and the mobile device and 

makes sure that the learning system shall adapt process 

learning with respect to context changes [11].  

 

B. Mobile Learning Performance 

       Mobile Learning is described as an active, social 

process, where the learner is the main participant in his 

or her own learning process, and interactions (which 

are collaborative) that are presented as the major 

determinant at the learning activities context [12]. 

Usually, learning performance is measured using 

quantitative metrics like “time on task” a task 

completion rate, “user satisfaction”, and so forth. 

Many mobile learning projects extend the learner 

activities into outdoor learning because classroom 

environment may not always suitable for learners, 

therefore, new environments used on mobile devices 

for extra learning experience. One of the most 

important aspects of this mobile application is 

pedagogical integrity, thus suitable content integrated 

of mobile learning applications help to improve m-

Learning performance.  

 

C. Language Learning  

       There were many attempts that primary focused 

on delivering basic features of language learning such 

as text-based vocabulary learning and quizzes. 

Language acquisition is more complex than 

vocabulary whether it is classified into either 

perception or productive language use. Any language 

learning can be divided into four sub-divided; 

listening, reading, speaking and writing skills [13].  

Huckin, Indicated that according to reading ability and 

vocabulary knowledge are two of the most important 

components of performance in language learning. All 

these interacting activities used in this project through 

human machine interaction with multimedia 

resources.   

 

D. Techniques of Multimedia Content Adaption for 

M-Learning System. 

       Two main techniques implemented on multimedia 

content adaption process for mobile learning [14]. One 

is quantification that modifies the quantification 

resources parameters by reducing the resolution. 

Another is color adaption that used for multimedia 

data and visual components. 

E. Android Platform Architecture 

     Android platform is a powerful software stack for 

mobile devices that contains an OS, middleware and 

key applications. 

 
Figure-1: Android system architecture. Source: (Android: 

Changing the Mobile Landscape 2011) 

 

The android SDK is behind the power of android 

platform, it provides the developers of tools and APIs 

to begin the development of different applications 

using Java Language. Android is a smart mobile 

terminal OS core on Linux, it is built on modified 

Linux kernel [15]. The software stack includes 

applications written in Java language and running in 

virtual machine, and the system components are 

written in Java, C, C++ and XML. These language 

libraries are exposed to developers through Android 



 

application framework. Android applications are 

written in Java language which is a very powerful and 

well respected programming language.       Figure-1 

represents the software content and android platform 

architecture. 

F. Augmented Reality (AR) Task 

       AR systems generally perform some tasks which 

are; (i) scene capture; (ii) scene identification in order 

to select the correct information for the purpose of 

augmenting; (iii) scene processing in which 

augmented information is added to the captured scenes 

and (vi) visualization of the augmented scenes is 

shown on Figure-2 [16]. This system architecture is 

considered a low-cost system.  

  
Figure 2: Autonomous system architecture 

 

IV. AUGMENTED REALITY IN EDUCATION 

AND LEARNING STRATEGY 

     Two important things must be available for 

Augmented Reality in Education. One is Augmented 

Reality another is handheld AR devices. Augmented 

books refer to real books that contain virtual graphics 

superimposed over its pages [2]. As a usable device 

tablet is used to operate this application for its touch 

screen interface, mobility and digital assistance device 

that usually smaller than notebook computers. So it 

often used on screen virtual keyboard rather than using 

physical keyboard [17].   In this research, we explore 

the following aspects of learning style: sensory 

preferences, personality types, desired degree of 

generality and biological differences. On the other 

hand, cognitive strategies give the choice to learners 

for manipulation in language manipulation in 

language material in direct ways for example take 

notes, summarizing, analysis and organize information 

have and develop a strong data structure. Allwright 

and Little stated that “Learning strategies can also 

enable students to become more independent, 

autonomous, lifelong learners”. In this research, 

cognitive strategies give the choice for manipulation 

the language material in direct ways.  For example; 

take notes, summarizing, analysis of organized 

information and develop a strong data structures. 

Cognitive theory study the situation of how the people 

think, analyze, understand and interact with the world 

with all ways of thinking about what is the reaction 

that the influence world cause [18]. 

A. Design Methodology 

       Our purpose of this project is to develop an 

Interactive Multimedia English Learning Integrated 

with Mobile Augmented Reality Application (IMEng-

MoAR).  The suitable development model of this 

project create based on the Iterative- Cognitive 

software Development Life Cycle for the android 

application “Tour With Lili” ( I_CSDLC_TWL).   

Kruchten stated in his research that “iterative 

development actually involves much more planning 

and its therefore likely to put more burden on the 

project manager: an over plan has to be developed and 

detailed plans will in turn be developed for each 

iteration”, so personnel will have to be continually 

reviewed as the iterative tasks cycle rapidly and 

overlap [19]. 

Figure-3: Iterative-cognitive software development life cycle. 

B. Design Specification 

       To design the first prototype of IMEng-MoAR-

Tour with Lili, five main components should be 

identified and cleared, which are resources, objectives, 

theory, strategies & approaches and interactivity [22].  

 



 

MIEng-MoAR_Tour with Lili

Resources Objective Theory
Strategies 

& Approaches
Interactivity

Multimedia 
elements

Text, audio, 
3D objects, 

3D animation

To enhances the 
children English 
learning through 
the use of mobile 
devices and the 

usefulness of 
multimedia 

contents and AR 
in order to 

achieve and 
entertainment-

learning 
environment.

Cognitive 
Theory

- How children 
think

-How children 
understand

-How children 
know 

Sampling

English Book 
as Markers

Mobile 
devices 
(Tablet)

Users 
Interface 

Design

Tangible user 
interface

Natural User 
interface

Marker Finger

Figure-4: Design architecture 

 

1) Resources: 

       Resources are the materials those are for project 

to imagine the first vision for prototype, to do all of 

these jobs that authorized access to use special and rare 

collection such as rare books and articles. Upon 

collection of the materials, the multimedia elements 

will integrate to system. 

a) Objective: The main objectives of creating 

and developing the IMEng-MoAR-Tour with Lili is to 

Maximize the efficiency and enhance the children 

English learning by using mobile devices and the 

usefulness of multimedia contents and AR in order to 

achieve an entertainment-learning environment [20]. 
 

b) Theory: Viewing a useful data and 

information on the subject as a knowledge which 

found in books that consist of visual image, considered 

as a cognitive approach where imagine and text 

representing real book at real time.  

c) Strategy : The strategy takes the design stage 

was to create an English book which takes the 

information from primary English learning Malaysia 

book that includes the most popular words used in the 

world and grammar.  

d) Interactivity: The type to interact with the 

mobile to teach English for children can be handling 

by: 

• Tangible user interface: using camera and 

marker. 

• Natural user interface: using only finger to 

interact with objects. 

 
C. Development  

      Visual software and hardware development tools 

will be used to create and development 

IMEng_MoAR-Tour with Lili. The following are the 

software and the hardware that will be used as shown 

in Table-1 

 
TABLE-1: HARDWARE AND SOFTWARE TOOLS. 

Software Hardware 

Eclipse Platform Samsung Galaxy Tab 10.1 

AR Toolkit 3.0 Mega-Pixel Camera 

OpenGL® ES  

Adobe Photoshop  

 

D. System Testing 

       System testing is processed to maintain the quality 

of modules of the prototype during the development 

phase. In this project pilot testing and usability testing 

(Table-2) conducted to ensure the design and 

development according to the software Requirement 

Specifications (SRS).  

 
TABLE-2: TWO TYPES OF TESTING 

Pilot Testing Usability Testing 

 
Use the potential users to 

identify and elements the 

problems in terms of tracking, 
interaction and accuracy of 

content. 

 
Usability testing is a technique 

used in user-centered 

interaction design to evaluate 
a product by testing it on users. 

 
The purpose of pilot testing is 

user training and experience, 

system testing and feedback.  

 
The goal of the usability 

testing is observing people 

who use the application to 
discover errors and area of 

improvement. 

 

E. Application Interface  

       The application architecture represents the 

configuration activity and its usability. 
 

i. Architecture  

    This application is integrated with Augmented 

Reality. The basic function of AR is to display 

whatever object virtually as 3D image. Augmented 

Reality in any application involves 3 essential 

requirements. These are: (1) Video Capturing, (2) 

Tracking system and (3) Rendering System. In order 

to successfully run the AR part of the application, 

many java classes shall be created and integrated to 

come out with a complete runnable AR application 

that can detect the registered marker and view the 

2D/3D object. 



 

 
Figure-5: Marker from AR-Book 

Each page has 8 objects has the same structure. A 

sound will be played when the page is accessed to 

describe each object and read the text that appears 

bellow the black board. At the middle top, there is a 

switch on/off button. When it is clicked, the kettle 

object will be highlighted as presented in Figure-6. 

 
Figure-6: Application interface 

The kettle image (as for other objects image) at the 

middle of the black board is movable and zooms able, 

these two interactive functions are achieved by using 

the matrix.  

ii. Quiz Page 

    When the user passes through all 8 objects, the quiz 

button will appear at the bottom page of the objects 

main page, when the button is clicked as shows on 

Figure-7. The child will be asked to match the pictures 

of the eighth object that will be displayed randomly, 

we the child chooses a wrong answer, that answer will 

be removed, and she will be asked to choose the right 

answer out of the remain 3 answers and so on. Once 

the child chooses the correct answer, the next object 

will be displayed. When all the questions are correctly 

answered, the next chapter will be unlocked. 

 
Figure-7: Quiz interface 

V. EVALUATION OF THE AR APPLICATION 

   The Interactive Multimedia English Learning 

Integrated with Mobile Augmented (IMEng_MoAR) 

was evaluated through the simple usability testing 

based on a questionnaire for children administrated by 

their parents, so parents will observe and answer all 

the questions. The usability testing was conducted to 

test functionality of the system through appearance of 

the design, the clearance and functionality of the 

buttons, how children use the system, how they deal 

with chapters, how they deal with the quiz at the end 

of each chapter, problems that faces children through 

using the application, functionality of the marker 

detection, appearance of 3D models and how deal with 

the AR book. 

A. Demographic Information  

         The demographic information of the samples 

involved 15 participants based on the questionnaire 

and children age. The last component of the 

demographic distribution was age. The age component 

was divided into four categories. From 6-10 years old, 

the highest percentage was for 9 years old which is 

43.0%, second percentage was 26.0% for 10 years old, 

third one was 14% for 7 years old, 9% for 8 years old, 

the last parentage was for children with 6 years old 

which is 8%. The distribution based on age component 

is shown on Figure 8. 

 
Figure-8: Age component 

 



 

B. Simple Usability Testing: Construct on 

Effectiveness  

   The effectiveness construct of the simple usability 

testing was conducted on the prototype of the 

application by letting children to use the prototype, 

learn and understand the content. The test was 

conducted based on the Data Analysis Model 1 (DAM 

1):  Construct on effectiveness as indicated in Figure-

9. 

Testing

Mean & Percentage (%)

Effectiveness Comparism (Conventional ARBook)

Reading Learning Doing Quiz

Instrument : Observational List on Effectiveness  (OLEff)

S-Usability : Construct Effectiveness

Figure-9: Data analysis model 1 (DAM): S-usability construct on   

                effectiveness. 

 

Based on Table-1 it can be observed that more than 

80% of the sample found that IMEng_MoAR was 

effective in reading (91.0%), in learning (78.9%) and 

in doing quiz (75.8%). Sample mentioned (Table-3) 

that the application is in a way better than conventional 

method, due to the fact that it is difficult to read and 

learn the real manuscript because the paper is usually 

old and easily torn. Users have to handle the 

manuscripts very carefully and this usually affected 

their reading and learning tasks. 
 

TABLE-3: SUABILITY EFFECTIVENESS CONSTRUCT 

Tasks Mean IMEng_MoAR (%) 

Reading 

U1 to U15 

88 91 

Learning 

U1-U15 

77.3 78.9 

Doing quiz 
U1-U15 

72.9 75.8 

 

C. Simple Usability Testing: Construct on 

Efficiency 

    The Efficiency construct of the S-Usability that was 

conducted on the sample based on comparison of time 

taken to acquire and use of the conventional method, 

with the use of IMEng_MoAR. The analysis was 

conducted based on the Data Analysis Model 2 (DAM 

2): construct on efficiency as indicated in Figure 10.  

Testing

Time taken to borrow (min/hr)              Time taken to borrow AR-Book                       
Real manuscript

Effectiveness Comparism (Conventional ARBook)

Reading of Rare book Using of Ar-Rare-BM

Instrument : Observational List on Efficiency  (OLEff)

S-Usability : Construct Efficiency

Figure-10: Data analysis model 2 (DAM 2): S-usability construct   
                  on efficiency 

 

Based on Table-4, it can be observed that more than 

85% of the samples agreed that the process was taken 

to acquire and use the application that integrated with 

AR system was more efficient when compared to the 

conventional method. It took less than 12 minutes 

from the conventional English learning method. 

TABLE-4: S-USABILITY: EFFICIENCY CONSTRUCT 

 S-Usability 

Sample 

(%) 

Time taken for 

conventional 

method 

Time taken for 

IMEng_MoAR 

85 More than 30 min Less than 12 min 

 

D. Simple Usability Testing: Construct on Ease 

of Use 

    The ease of use construct was conducted on the 

sample of the research based on the Data Analysis 

Model 3 (DAM 3): Construct on ease of use as 

indicated in Figure 11. 

 



 

Testing

Mean and Percentage (%)

Ease of System 
Functionality

Marker 
Detection

Finger 
Interection

Opening & 
Closing the 
Application

Instrument : Observational List on Ease of Use (OLEU)

S-Usability : Construct Ease of Use

Figure-11: Data analysis model 3: S-usability construct on ease of   

                  use. 

 

S-Usability construct on ease of use and functionality 

result is specified on table-5. 

 
TABLE-5: AR CONDUCTED ON SYSTEM FUNCTIONALITY   

                  (EASE OF USE) 

 No Task Success (%) Fail (%) 

1 Marker Detection 13 2 

2 Appearance of 3D model 11 4 

3 Clicking page forward 14 1 

4 Clicking page backward 15 0 

5 Finger interaction 15 0 

6 Opening & closing the 

application 

12 3 

 

E. Simple Usability Testing: Construct on Good 

Visibility of Image 

  The good visibility of image construct was 

conducted on the sample of the research based on the 

image modeling done on the application. The 

analysis was conducted based on the Data Analysis 

Model 4 (DAM 4): Construct on good visibility of 

image as indicated in Figure 12. 

 

Testing

Percentage (%)

Good visibility of Image

Image: real Texture:real Animation:real

Instrument : Observational List on Good visibility of Image (OLVI)

S-Usability : Construct Good Visibility of Image

Figure-12: Data analysis model 4 (DAM 4): S-usability construct   
                  on good visibilities of image 

 

Overall, the mean score of the simple usability testing 

conducted based on (IMEng_MoAR) as shown on 

Table 6. 

 Table 6:  OVERALL FINDINGS OF THE SIMPLE USABILITY   
                TESTING ON IMENG_MOAR    

IMEng_MoAR Construct Mean 

Result Effectiveness 20.37 

Result Efficiency        21.7 

Result Ease of  use        32.8 

Result Good visibility of  image        21.57 

 

VI.   PILOT TESTING 

      Pilot testing is testing the procedures, validity of 

tools, estimation of recruitment rate and parameters 

[21]. This test could be changed or developed the 

hypothesis. It saves time and money, unexpected 

problems of testing. The demographic measurement of 

the goals component was divided into two categories. 

The first category was “YES” which comprised (98%) 

of the participants and the second category was “NO” 

which (02%) comprised of the participant. The 

distribution based on word component is as indicated in 

Figure 13. 
 



 

 
Figure-13:  Result of Pilot Testing 

 

VII.   CONCLUSION 

 The purpose of the project was to solve the problems 

that are related to the traditional paper-based education 

and the existing richness-less multimedia application 

dedicated for children education at primary schools in 

non-English speaking countries all over the world by 

providing an interactive Multimedia English learning 

application. Our report was based on three main 

objectives; we have followed these three objectives 

throughout the various stages of the development of 

our learning application. First of all, we aim to study 

the effectiveness of the use of Augmented Reality 

(AR) in mobile in the field of English learning. 

Secondly, our purpose was to design and develop the 

actual Interactive Multimedia English Learning 

application that is integrated with the new features of 

AR, this design and development process was based 

on the Cognitive learning theories. At the final stage, 

we exposed our developed application for testing and 

evaluating by potential users all based on Simple 

usability testing and pilot methods of testing. The 

developed part of application is just a prototype that 

consists of one chapter with vocabulary learning. For 

future Enhancement, more chapters will be added with 

different structures and contents based on AR.  
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