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Abstract - MALL as "mobile-assisted language learning," which refers to a method of learning a 

language where individuals utilize mobile technology such as smartphones or tablets to aid and 

participate in language study or education specifically in sign Language. This research aims to showcase 

and educate both deaf and mute individuals interested in learning American Sign Language (ASL) 

through a contemporary approach utilizing 2D animated videos.  Additionally, to gain the engagement of 

the users the system incorporated an assessment gameplay consisting of quizzes and conversational. The 

system was created following the GDSE framework, utilizing Adobe Illustrator and Adobe After Effects, 

with compatibility designed for Android devices. 
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INTRODUCTION  
 

Learning resources are usually a 
book, with all material delivered from the 
book, thus students rapidly become bored 
and find it difficult to absorb the material [1]. 
Laziness, playing with classmates, and eating 
in class as contributing factors to poor 
academic performance and behavior 
problems in students. [2] That's to prove 
innovative teaching strategies, technology-
based learning, appropriate learning aids, and 
addressing communication barriers can 
improve the quality of education and address 
the social and academic challenges faced by 
individuals with hearing impairments [3]. 
The effective use of modern learning media 
has a significant impact on students' learning 
outcomes. [4] Thus, animation has been 
widely used as an educational resource to 
enhance learning for many years. [5] 
MALL as "mobile-assisted language learning" 
which refers to a method of learning a 

language where individuals utilize mobile 
technology such as smartphones or tablets to 
aid and participate in language study or 
education [6], the main  advantages of MALL 
that have been recorded in the literature can 
be summarized as follows: it enables students 
to create their own learning framework in 
terms of time, place and how they will use 
online information and learning material with 
consequence that their education is 
independent, self-directed and autonomous 
[7](Penelope & Panagiotis, 2021). The focus 
of the research is to develop a 2D mobile-
assisted language learning system about 
American Sign Language for deaf and muted 
people. The researchers find a way to 
improve the quality of education in terms of 
sign language and the well-being of the Deaf 
community through communication. The 
study wants to address problems with the 
communication barriers of the deaf and mute 
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towards normal hearing people by assisting 
using mobile. It helps to benefit each one of 
them by teaching them sign language and by 
acknowledging the equality between the two 
groups.  

This study focused on integrating 
animated video tutorials for learning 
American Sign Language (ASL) within a 
Mobile-Assisted Language Learning (MALL) 
system. The researchers successfully 
developed a comprehensive system that 
encompasses various aspects of ASL featuring 
numbers, alphabets, words, and sentences in 
2D animations. This system was designed to 
provide a structured and accessible method 
for teaching deaf and mute individuals the 
fundamentals of communication using sign 
language. Additionally, the study comprised 
several key components, including the 
creation of an immersive learning 
environment using 2D graphics, and the 
implementation of an assessment-based 
gameplay feature. 

OBJECTIVES OF THE STUDY  

This study aims to develop mobile 
assistance for deaf and mute people about 
American Sign Language entitled “SignTopia: 
A Mobile Assisted American Sign Language 
Learning”  

Specific Objectives 

1. Develop a 2D mobile assisted application 
with the following features: 

1.1 ASL 2D animation of Number, 
Alphabet, Words and Phrases 
1.2 2D environment 
1.3 Assessment gameplay 

2. To create an animated tutorial of American 
Sign Language for deaf and mute. 
3. Create a sign language assessment 
featuring game exercises for deaf and mute. 
 

 
 

This framework has been created with 

the intention of aiding individuals who are mute 

or deaf in their journey to acquire proficiency in 

American Sign Language. Within the lesson 

module, American Sign Language is divided 

into four categories: Alphabets, comprising 26 

letters; Numbers; Words; and Sentences, each of 

which is categorized into three levels of 

complexity. These categories of American Sign 

Language are presented through 2D animated 

videos. Furthermore, to evaluate the user's 

learning progress, there is an Assessment 

module consisting of two types: First, Quizzes, 

which are divided into three levels of difficulty 

and involve gameplay similar to multiple-choice 

questions, requiring the user to guess the correct 

sign being demonstrated. Second, 

Conversational exercises, which allow users to 

apply what they've learned in the lesson feature 

by engaging in conversations with the system 

and selecting appropriate responses to system-

generated messages. 

MATERIALS AND METHOD  
 

A.  Research Design 

The researchers used developmental research 

methods. Developmental method was used in 

developing the application using the proposed 

framework as a guide in designing the 

application [8] 

B. Data Collection Instrument 

The researchers utilized various data gathering 

approaches to tackle the challenges associated 
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with learning American Sign Language. 

Initially, they performed an Online Search, 

consulting reputable sources to investigate 

potential gaps in prior literature, which informed 

the development of their research title. Next, 

they conducted Interviews and Surveys with 

schools that teach ASL to collect data for the 

system's content. Lastly, they employed Surveys 

and Actual System Usage, gathering feedback 

and insights from the selected respondents to 

obtain results and recommendations. 

 

 

 

C. Development Methodology 

 

(Fig.2) Game development software engineering 

methodology. 

The researchers used a game-based 

software engineering model. It is a technology 

that the researchers use to engage the learning of 

the users. It combines learning with a game-

based approach, which will aid the user in 

teaching and learning from the given 

instructions. Game-based learning enhances 

learning competencies through an assisted game. 

It is a way to create an education and learning 

tool to provide to those users who are deaf and 

mute. Game-based software engineering 

methods fit the system, to showcase the detailed 

structures of the game and the UI design for the 

system. 

The GDSE is divided into three stages: pre-

production, production, and post-production. 

During these phases, the researchers decide what 

to undertake initially in terms of developing the 

system. It contains production phases that 

operate as a guide in developing the system to 

identify the procedure of it. This allows the 

researchers to more carefully evaluate the 

intricacies, efficacy, and design. So that they can 

improve the system's performance. The 

researchers utilized this technique to develop 

Application, a mobile-assisted language learning 

software that teaches American sign language 

for deaf and mute users. 

 

(Fig.3) Pre-production phase- initial prototype 

 

In the pre-production phase, it is where 

the researchers made a crucial decision on what 

they will do, a plan for the content and design. 

Moreover, in this study the researchers first 

create a prototype of the plan for the system 

interface including the signs in American sign 

language that are being demonstrated in the 

system. The source of the assets is from the 

internet for the researchers to have references on 

their plan. They used a friendly 2D UI design as 

it found out that this method can attract users to 

learn, especially American sign language. On 

the other hand, animation is also included in the 

system as it is a powerful tool to teach complex 

ideas easily. And to engage users, the 

researchers added a gameplay that contains 

quizzes that has categories which include easy, 

medium, and hard, also a conversational type of 

assessment that allows the users to practice their 

gained skill in sign language. 
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(Fig.4) production phase 

 

The next phase is production, which is 

the most important for the game-based 

development software engineer. This is the time 

when all the things that have been planned take 

place. In this section, it will apply all of the 

assets, the conversion through an Android, and 

the making of each asset through software. The 

2D interface including the environment, buttons 

and the 2D American sign language are made in 

Adobe Illustrator. Furthermore, to animate the 

2D ASL the researchers used Adobe After 

Effects and Adobe Media Encoder, to generate it 

into an ASL animated video. Moreover, in this 

segment, the researchers applied all of the codes 

that are needed to run all planned functions for 

the system, including the buttons, especially the 

lesson and assessment feature as well as the 

quizzes, and conversational feature of the 

system. The researchers use Android Studio for 

the scripting and for the conversion of the game 

to be able to use it in Android devices. The last 

phase is post-production, where the system 

conducts tests, which are system testing, quality 

testing, and standard testing, to see if errors and 

problems occur while using the game. And 

lastly, the launch of the system to the 

prospective respondents to see how it affects 

them while instructing them on how the system 

works. 

RESULTS AND DISCUSSION 

A. Develop a 2D mobile assisted American 

sign language learning application with ASL 2D 

animation of Number, Alphabet, Words and 

Sentences, 2D environment and Assessment 

gameplay. 

The study developed a Mobile Assisted- 

Learning Language system where the deaf and 

mute users can learn the American Sign 

Language in a 2D graphics environment. MALL 

is   providing learners with a more customized 

and convenient learning environment. Language 

learners use MALL within this framework to 

access educational materials and interacting with 

learning platforms [9]. It enhances the 

motivation for learning through the use of 

technology familiar to students such as 

33



Asian Journal of Multidisciplinary Studies 

Vol. 6, No. 1, (2023)  

ISSN 2651-6691 (Print) 

ISSN 2651-6705 (Online) 

 

ISSN 2651-6691 (Print) | ISSN 2651-6705 (Online) | asianjournal.org 

smartphones and tablets, give more 

opportunities to students to develop all six 

communication skills: comprehension and 

production of written speech, comprehension 

and production of spoken language, aural 

interaction and aural and written mediation [7]. 

The 2D graphics environment benefits for better 

contextualization of learning, and more effective 

collaborative learning [10], [11] Visual aids play 

a crucial role in the education system. They are 

devices used in classrooms to enhance the 

learning process and make it more engaging and 

accessible. Visual aids are considered an 

effective tool for teaching, facilitating better 

understanding and knowledge dissemination. 

[12] Thus, it proved that 2D learning approaches 

are successful in enhancing students' self-

confidence and understanding. And because 

students expressed disinterest towards traditional 

teaching styles that rely heavily on lectures and 

engaging activities. Animation found effective 

in teaching complex ideas and with 2D that can 

maintain interest and engagement therefore, the 

researcher used this strategy to teach ASL. 

(Fig.5) Main page 

Figure 5 shows the main page of the 

game; this will identify the user, which is the 

start button, the information, and the settings 

button. It also has a fingerspelling sign language 

to indicate to the user that this application is for 

American sign language. Because the system 

used ASL as it is most recognizable and widely-

used sign language in the whole world. [13] The 

theme of the 2D graphics environment design of 

the system is school-type, so it’s like learning at 

school. 

(Fig.6) Main Menu 

Figure 6 shows the main menu, which 

contains the categories for the user to choose 

from. The main menu has two categories, which 

are the lecture and the assessment. Moreover, 

lecture part is where the user could learn, using 

animated ASL videos. Lecture methods are used 

to acknowledge the user for the given material 

by instructing them. In the other hand the 

assessment means applying all the information 

that they have learned from the given lecture. In 

this field, the assessment part serves as the test 

where they can measure their capabilities in sign 

language. 

 

(Fig.7) Categories 

Figure 7 shows the categories. In this 

segment, the user can choose between different 

lessons, which are the alphabet, numbers, words, 

and sentences. The system acquire alphabet and 

number because it is the first sign language 

teach in learners in school. And the words and 

the sentences are about the common words and 

sentences used in daily communication. 

Furthermore, these lessons are the basics for the 

user to learn. Learning the basics can help the 

user be more creative and a broad thinker, which 

they can apply to themselves in real-life 

communication. 
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(Fig.8) Difficulties in lesson(numbers, words & sentences) 

Figure 8 shows the difficulties of lesson 

specifically in numbers, sentences and words as 

alphabets has a fixed numbers of letters and 

can’t further divide per difficulty. The difficulty 

is divided into three: easy, medium and hard, 

that is based on the complexity of the ASL. 

B. To create an animated tutorial of 

American Sign Language for deaf 

This is the lesson feature of the system where it 

uses 2D graphics and a 2D animated video of the 

ASL. It used 2D and animation to demonstrate 

the sign language effectively [4], [14] and 

innovative as it alters the traditional teaching 

that uses plain text books and static illustration. 

[15], [4] that leads to boredom and disinterest of 

the learners [4]. 

 

(Fig.9) Alphabet lesson 

This is an animated tutorial for the 

alphabet, consisting of 26 letters from A to Z. It 

includes sound and text instructions on how each 

letter should be demonstrated. It features three 

buttons designed for users to customize their 

viewing experience. It has a pause, play, and 

replay button to help the user better understand 

what they are watching. 

 
 (Fig.10.) Numbers lesson 

This is the lesson for numbers, similar to 

the alphabet lesson. It has an animated video of 

ASL, along with text and sound instructions on 

how to perform the shown sign language. 

 
(Fig.11) Words lesson 

This is the page of the words lesson that 

demonstrated selected words that can be used in 

daily communication of the deaf and mute. 

 

(Fig.12) Sentences/phrases lesson 

This is the animated lesson for the 

sentences that also consists of selected 

sentences/phrases that applicable in daily 

conversation.  

The majority of learners have a 

preference for watching cartoons and 

animations. [16],[17] The engagement and 

effectiveness of animation in education have 
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been supported by research findings. For 

instance, the data from coverage demonstrate 

that participants were actively engaged with 

demonstration videos [18].  

C. Create a sign language assessment 

game feature for deaf and mute 

These features include quizzes, and the 

conversational assessment for them to learn and 

apply all of their knowledge from the given 

lessons. The researchers include these types of 

assessment because it has potential for 

evaluating implicit knowledge—knowledge that 

hard to measure using traditional assessments 

[19] such as stressful tests and exams [15]. 

Additionally, the incorporation of 2D animation 

in American Sign Language (ASL), is utilized to 

sustain user interest and engagement. [20] 

Furthermore, assessments serve the purpose of 

identifying areas where learners may face 

challenges, providing personalized feedback and 

support [21] and allowing users to analyze their 

own progress [22].

 

 
(Fig.13.) Types of assessment 

These are the two types of assessments 

in the system. The first one is the quiz, which is 

like a multiple-choice test. The user is given a 

set of possible answers and must choose the 

correct one. In doing so, they will gain points 

corresponding to their performance in 

answering. 

The second type is the conversational 

assessment, similar to a chatting app, but with 

the distinction of using an animated ASL video. 

For better understanding, the system will prompt 

an animated ASL video, and the user will also 

be prompted with choices. They should then 

choose the correct and appropriate answer to the 

statement given by the system. This way, users 

can practice their communication skills through 

the system. 

 

 
(Fig. 14.) Difficulties on the quiz 

The system's quiz feature offers three 

difficulty levels: easy, medium, and hard. These 

are distinguished by the number of steps that has 

in the animated ASL video. 

 
 

(Fig.15) Easy quiz 

This is the quiz for easy level of the 

game, it includes alphabet and numbers of ASL 
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as those two categories has the fewest steps in 

demonstrations.  

 
(Fig.16) Medium quiz 

It includes words because it represents 

the midpoint between the fewest and the greatest 

number of steps within the specified 

categories.………………………………  

 

(Fig.17) Categories in conversational assessment 

There are two categories one is the 

Greetings in school which about signing 

greetings such as good morning and good 

afternoon in the school. The second one is small 

talk with Friends like “how are you?’’ “I’m 

fine” type of conversation.  

 

(Fig.18) Conversational type 

This is the interface of the 

conversational where the system provides a 

statement in animated ASL and the user will 

have a choice and then they will select the 

appropriate sign that they should correspond to 

the statement. 

CONCLUSION AND RECOMMENDATION 

The research successfully developed a 

Mobile Assisted Learning Language for 

American Sign Language (ASL) and integrated 

2D animated videos into it. This development 

benefits both deaf and mute individuals 

interested in learning Sign Language, providing 

them with a free system to acquire Sign 

Language skills for better communication. The 

study of American Sign Language became 

enjoyable and encouraging as the researchers 

incorporated 2D objects and an assessment 

gameplay approach, increasing user enthusiasm 

for learning Sign Language. 

Additionally, the system includes an 

assessment game feature that employs a Quizzes 

and Conversational type. This feature allows 

individuals to test their ASL learning by 

answering multiple-choice questions in Quizzes 

and guessing the appropriate answer to the 

system-generated message for the user to 

exercise their communication skills in 

conversational type of assessment. 

Furthermore, the development of a 2D 

animated video showcasing sign language, 

categorized into four distinct segments 

encompassing Numbers, Alphabets, Words, and 

Phrases or Sentences, that has three levels of 

difficulty. It was accomplished through the 

systematic compilation of information obtained 

from various authoritative sources, including 

books and online resources. 
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