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Abstract .

Early childhood literacy skills are an important foundation in children's cognitive and
academic development in the future. However, in RA Darussalam 009 it was found that
conventional learning methods are still not optimal in stimulating children's interest
and understanding of letters and words. This research aims to develop an interactive
learning application based on artificial intelligence (Al) to improve early childhood
literacy skills. The research method used is Research and Development (R&D) with the
ADDIE (Analysis, Design, Development, Implementation, Evaluation) development
model. The application is designed with voice recognition, image recognition, and
automatic response features using simple Natural Language Processing (NLP) that are
adjusted to the child's age. Testing was conducted on 25 children aged 4-6 years. The
results of the research showed that the use of this application provided a significant
increase in the ability to recognize letters, read simple words, and participate actively
in the learning process. The results of this research indicate that Al technology can be
effectively adapted in early childhood education environments to support fun,
interactive, and adaptive learning to children's needs.

Keywords : Artificial intelligence; early childhood literacy; educational applications;
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I INTRODUCTION
Early childhood literacy skills are a crucial factor that determines cognitive, social, and academic

development in the future. Literacy does not only include reading and writing skills, but also understanding,
communication, and critical thinking [1]. Based on various studies, effective literacy learning must be carried
out early so that children are better prepared to face higher levels of education. However, in many early
childhood education institutions, learning methods are still conventional, less interactive, and have not been
fully adapted to the development of individual children [2].One of the main problems in literacy learning at
RA Darussalam 009 is the low involvement of children in the learning process. Monotonous learning tends
to make children quickly bored and less motivated to improve their reading and writing skills. In addition,
limited manpower provides inspiration in providing personalized learning which is a challenge in itself.
Children have different abilities and learning speeds, so a more adaptive method is needed to support their
literacy development optimally.

The development of artificial intelligence (Al) technology opens up new opportunities in learning
innovation, including in improving early childhood literacy. By utilizing Al, learning applications can be
made more interactive and able to adjust the material based on the level of understanding of each child [3].
This technology also allows for the provision of real-time feedback, which can help children learn more
effectively and enjoyably. However, until now, there has been little research that develops and implements
Al in early childhood literacy learning, especially in educational environments such as RA Darussalam 009
[4].This research aims to develop an interactive learning application based on artificial intelligence
specifically designed to improve the literacy skills of early childhood at RA Darussalam 009. Specifically,
the objectives of this research include:

» Analyzing the needs and challenges in early childhood literacy learning at RA Darussalam 009.
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» Designing and developing Al-based applications that can adapt learning materials according to child
development.

» Testing the effectiveness of applications in improving early childhood literacy skills through trials and
evaluations with direct users.

This research has high urgency considering the importance of literacy as a basic skill in children's
life and education. By utilizing Al technology, this research can produce innovations that not only increase
the effectiveness of learning, but also make the learning process more fun and interesting for
children[5].Practically, the developed application can be used by teachers and parents as a tool to assist
children in learning to read and write[6]. Academically, this research contributes to the development of
technology-based learning models that can be applied in various early childhood education institutions[7].
Meanwhile, socially, this research can help address the gap in access to quality learning by providing more
inclusive and adaptive solutions for children with various ability backgrounds.Thus, this research not only
contributes to the world of education, but also supports the use of artificial intelligence technology to
improve the quality of learning widely.

1. METHODS

This research uses the Research and Development (R&D) method with a prototyping approach to
develop interactive learning applications based on artificial intelligence (Al). This method was chosen
because it allows development iterations that directly involve users to ensure that the applications developed
are in accordance with the needs of early childhood and teachers at RA Darussalam 009. This stage explains
the steps in conducting research. The research flow diagram is shown in Figure 1.

Analysis —» Design —» Development —- Implementation —» Evaluation

Fig 1. Flowchart of Research Steps
The research steps are carried out in several main stages:
System Analysis and Role
Literature research related to Al-based literacy learning.
Analysis of user needs (teachers, students, and parents).
Designing the application system architecture, including the Al features to be used.
Development and Implementation
Coding of artificial intelligence-based systems to adapt learning to child development.
Integration of interactive features such as voice and image recognition to support literacy learning.
Initial testing of the application in a simulated environment.
Testing and Evaluation
Limited trial at RA Darussalam 009 with early childhood group.
Evaluation of the effectiveness of the application in improving children's literacy through
measurements before and after using the application.
0 System improvements based on test results and user feedback.
Publication and Publication
Application enhancements for wider implementation.
Publication of research results in reputable journals.
Registration of intellectual property rights (IPR) for the developed applications.
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Fig 2. Usecase Diagram
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The image is a UML Use Case Diagram of the Suara Ceria Eja Pintar application which illustrates
the interaction between the main actors (in this case the user or child) with various main functional features
in the system. Each use case shows the application’s ability to provide interactive learning materials based on
letters, words, numbers, and Arabic letters. This diagram shows that the entire process of using the
application is user-centered, where users directly select and interact with the features they want to learn.

. RESULTS AND DISCUSSION

From the results and discussion of this research, an application called Seuara Spell Ceria has been
produced which consists of three main features: Learning the Alphabet , Learning Numbers , and Learning
Arabic Letters . Each module is designed to introduce young children to the basic symbols of literacy and
numeracy in a fun way with interactive pronunciation methods.
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Fig 3. Main Application View
Figure 3 shows the Alphabet Learning feature which allows children to recognize the letters A to Z
and practice their pronunciation through a feedback system. The Learn Numbers feature teaches numbers 0

to 10, while the Learn Arabic Letters feature introduces hijaiyah letters using a similar method.
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Fig 4. Animal Alphabet Learning Menu Display

Figure 4 shows the Animal Alphabet Learning feature of the Suara Ceria Eja Pintar application,
which displays an alphabet learning approach combined with the introduction of animal names, a very
effective strategy for young children. Each letter of the alphabet is displayed by a familiar animal name, such
as "A" for Chicken, "B" for Duck, and so on up to "Z" for Zebra. This design not only introduces letters, but
also enriches children's words through visual and verbal associations. The interactive features displayed,
such as the "Listen" and "Pronounce" buttons, show that the application utilizes speech recognition
technology to spread children's ability to pronounce letters or animal names correctly. Instant feedback, such
as the star icon ("Sreak 1") that appears, provides additional motivation and creates a fun and challenging
learning experience.
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Fig 5. Display of the Fruit Name Alphabet Learning Menu
Figure 5 shows the Fruit Alphabet Learning feature in the Suara Ceria Eja Pintar application,
displaying an interactive learning method that combines the introduction of alphabet letters with the names
of fruits. In this display, the letter "C" is paired with the word "Ceri", and the child is given two interaction
options: Listen and Say. This feature is designed to help children associate letters with real objects (in this
case, fruit), thereby strengthening their visual and verbal memory.
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Fig 6. Color Alphabet Learning Menu Display
Figure 6 shows the Learning Color Names feature of the Suara Ceria Eja Pintar application,
displaying a visual learning approach that is very suitable for early childhood in recognizing the color
spectrum. Children are presented with a clear and striking display of color cards, each labeled with the name
of a color such as Blue, Red, Yellow, Green, Purple, and others, including variations such as Pink, Light
Blue, and Lime. This contrasting and varied arrangement of colors helps children distinguish colors visually
as well as recognize their names verbally.
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Fig 7. Color Alphabet Learning Menu Display
Figure 7 shows the Learning Shapes feature of the Suara Ceria Eja Pintar application showing a
simple yet effective visual approach to introduce the concept of basic shapes to young children. The four
main shapes are displayed very clearly and in striking colors, namely: Square, Circle, Triangle, and
Hexagon. Each shape is presented on a different colored card, with the shape icon and shape name written in
large and easy to read letters. This approach is very useful in training children to recognize shapes through
visual observation and verbal reinforcement.
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Fig 8. Number Learning Menu Display

Figure 8 shows the Let's Learn Numbers! feature of the Suara Ceria Eja Pintar application ,
displaying an interactive and interesting basic numeracy learning method for early childhood. Children are
introduced to the numbers 0 to 10 through brightly colored cards that are easy to distinguish and very
visually appealing. When a number is selected, such as in the picture showing the number "0" with the
pronunciation “Zero", the child can choose to listen or hear the number using the two interactive buttons
available. This shows that the application utilizes speech recognition technology and audio feedback in
supporting learning engagement.
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Fig 9. Arabic Language Learning Menu Display
Figure 9 shows the Let's Learn Arabic Letters feature from the Suara Ceria Eja Pintar application,

displaying a very visual, interactive, and child-friendly approach to learning hijaiyah letters. Each Arabic
letter is displayed in a strikingly colored box that attracts attention, accompanied by a pronunciation feature
that is divided into two main buttons: Listen and Pronounce. In this image, the letter displayed is """ (Alif),

and the child is directed to mention how to read the letter, so that learning includes visual, audio, and active
pronunciation aspects.

Iv. CONCLUSION

This research resulted in a Suara Ceria Eja Pintar Application that has been proven to be an effective
interactive learning media in supporting the development of early literacy in early childhood. With features
that include learning the alphabet, numbers, colors, shapes, and Arabic letters, this application presents a fun,
adaptive, and multisensory learning approach. Each feature is designed with a child-friendly interface, using
bright colors and responsive audio that increases interaction and learning motivation. The speech recognition
technology applied also allows children to actively practice pronunciation independently and get direct
feedback. The results of observations show that children show significant improvements in recognizing letter
symbols, numbers, and other visual concepts using this application routinely.For further development, it is
recommended that this application add a personalization feature based on the child's age or developmental
level to adjust the level of difficulty of the material. In addition, integration with a reporting system for
teachers and parents will be very helpful in uniting children's learning progress periodically. The addition of
educational games based on challenges (gamification) and multilingual support can also expand the scope of
users.
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