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Abstract 

This research prepares an application for solving the problem of children who have difficulty in numeracy 

literacy, using the Research and development (R&D) approach of the Borg and Gall model, which is 

modified with the subject of 25 children (5-6 years old) at PAUD Pembina 7 Ternate City. The application 

developed in this research aims to address the numeracy challenges faced by young learners in an engaging 
and interactive manner. By leveraging technology, the app provides a tailored learning experience that 

adapts to each child's pace and style. The modified Borg and Gall model allows for an iterative refinement 

of the application based on feedback and observations from the target group, ensuring its effectiveness and 

relevance to the specific needs of preschool-aged children. The results were based on several tests, namely 
the validity test from material experts (84%) in the excellent category, language experts (93.4) in the 

outstanding category, user/teacher experts (95.4) in the very good category, and media expert assessment 

(82%) in the good category. The assessment of student responses in the limited test stage was 83.71% good, 

88.86% good, and 90.02 was the very good. Numeracy literacy-based e-comic media has been proven to 
help children distinguish some letters that are difficult to understand namely 'b, d, and p', and is feasible to 

use in early childhood education (PAUD). The effectiveness of e-comic media in enhancing numeracy 

literacy is further evidenced by its ability to engage young learners through interactive, visually appealing 

content. This innovative approach not only aids in letter recognition, but also fosters a positive attitude 
towards learning, potentially leading to improved overall literacy skills in early childhood. The successful 

implementation of this media in PAUD settings suggests its potential for wider adoption and adaptation to 

address other educational challenges in early childhood. 
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INTRODUCTION 

 

Literacy activities in Indonesia have been developed intensively to form literate citizens. Literacy is the ability 

to develop an individual’s potential to achieve goals. Numeracy literacy was introduced in 2017 (Rakhmawati 

& Mustadi, 2022). Numeracy literacy skills in early childhood are essential for further child development and 

even the needs of the digitalization era. With literacy and numeracy skills developing early on, it is vital to help 

children develop themselves in the context of further learning at their education level. Children have no 

difficulty in solving everyday life, including the use of technological tools such as smartphones and computers 

(Blumenfeld et al., 1991; Davis-Kean et al., 2022; Grasby et al., 2020; Hu-Au & Okita, 2021; Herman et al., 

2024). Literacy and numeracy competencies are fundamental competencies in the industrial era 5.0. These 

competencies are closely related to daily activities (Flores et al., 2020). 21st-century competencies include 

critical thinking, problem-solving, creativity, communication, and collaboration. To achieve these 

competencies, students must have adequate literacy and numeracy skills and begin to be taught and trained 
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because they are at the primary level (Artha et al., 2020). Learner literacy is a prerequisite for achieving 21st- 

century skills (Sinaga et al., 2023; Girsang et al., 2025). Numeracy literacy is one of the aspects assessed in the 

Minimum Competency Assessment (MCA) concerning the Program for International Student Assessment 

(PISA) as a good practice for international-level assessments (Iswara et al., 2022). Numerical literacy is the 

basis of solving problems in everyday life (Budiarti et al., 2022). 

Children will easily follow the learning process at the next level of education if they have adequate literacy and 

numeracy skills. Numeracy literacy is essential for children to master. Low numeracy literacy can affect 

students' ability to solve problems. Lack of exciting learning media can also affect students' interest in learning 

(Gusteti et al., 2023). The Program for International Student Assessment (PISA) of Indonesian students assesses 

literacy skills. Indonesia remains relatively weak in terms of mathematical literacy. Indonesia is ranked 72nd 

out of the 78 countries surveyed; students' numeracy literacy has remained relatively high and tends to decline, 

exacerbated by the COVID-19 pandemic based on PISA data (Herman et al., 2022). This is because the learning 

process leads to numeracy literacy. In addition, the material discussed can be more relevant to students’ 

environments (Gusteti et al., 2023; Tayem, 2020). In Indonesia, the Minimum Competency Assessment (MCA) 

program implemented by the Ministry of Education and Culture (MOEC, 2017) evaluates literacy, numeracy, 

and character development through surveys. The results are still poor and are still a concern. (Susanto et al., 

2022). However, over the past two decades, there has been an emphasis on educational institutions to ensure 

that all children entering primary school are ready to learn (Wolf & McCoy, 2019) because children who have 

literacy skills tend to have good academic achievement (Moats, 1999). On the other hand, children's numeracy 

literacy skills require help from various factors (Salminen et al., 2021), and it is a complex task of cognitive 

and language processes (Nation, 2019). 

Along with the rapid development of information and communication technology in the era of revolution 4.0, 

the government requires teachers in schools through the national literacy movement to be able to use digital 

technology and assess the validity of information obtained from digital sources. The biggest challenge in 

implementing digital literacy in schools comes from within the school, including teachers' inadequate abilities 

in the digital literacy field. In the development of the millennial generation in the 21st century, known as 

Generation Z, digital natives were born and grew up in the digital era, with ease of access and daily life 

surrounded by information and communication technology (Lestari et al., 2020; Purba et al., 2024). Teachers 

must design learning activities that integrate literacy and numeracy (Suryanti et al., 2024). 

The development of numeracy literacy skills by parent figures at home and teachers in early childhood 

education (PAUD) schools is instrumental, as is the introduction of basic concepts of numeracy literacy, namely 

the introduction of the concepts of reading, counting, and writing at the beginning in children aged 3 to 6 years. 

Introducing early childhood into the reading stage is difficult. Teachers and parents have difficulty teaching 

children how to read. Reading difficulties in schools are challenging for teachers because many children have 

different abilities in one class (Auphan et al., 2020). On the one hand, teachers are required to be able to teach 

children to read (Puzio et al., 2020). Children with early decoding mastery have good reading comprehension 

(Nation, 2019). Picture text is needed with a loud voice in teaching children to read in the early stage so that 

children can see and hear the sound of letters deliberately spelled slowly so that their memory can capture the 

sound and shape of letter concepts (Ehri, 2022). 

The ability of teachers to innovate in creating digital-based learning media based on the development of the 

4.0 era and following the interests of contemporary children is needed to improve the quality of learning (Ansari 

et al., 2023). Teachers are expected to be able to create various innovative works that are up to date by the 

development of the century and do not get out of the needs of children, namely through play. It should be 

packaged as enjoyable as possible so that children feel happy because the media teachers use to introduce the 

learning content is engaging. Teachers must be creative, innovative, and current with digitalization in classroom 

learning. Teachers must find solutions in using good learning media to develop children's interest in reading so 

that they feel interested and becomet used to reading activities from an early age. E-comic is a breakthrough in 

innovative and creative learning materials in the era of digitalization 4.0 and is an integral part of ECD policies 

and practices around the world (Handayani et al., 2021; Melliyanti & Suniasih, 2022; Rahmawati, 2018), in 

the process of introducing letters that are difficult for children to understand, by creating a fun learning 

atmosphere. Picture books (comics) are an excellent pedagogical tool for the learning process (Rasi et al., 

2021). 

Effective e-comic learning media can improve early childhood life skills (Indriasih, 2023). With e-comics, 

children can increase language knowledge, such as vocabulary and grammar, improve reading comprehension, 

build critical thinking, increase creativity, and develop reading motivation (Wijaya & Ciptaningrum, 2020; 

Robbani, 2021). The development of e-comic media is urgently needed for desired by teachers and students in 

the learning process. Comic media is one visual media that can present material more interestingly, increase 

motivation, and present material more concretely so that children can absorb material more easily (Sujinah et 

al., 2023). The application of digital comic media in learning life skills in early childhood is expected to develop 

various aspects of development, namely cognitive, affective, and psychomotor. From the mental aspect, 

children can reason from stories in digital comics. The affective element in the story is that some comics contain 

life skills and characters that can indirectly shape children's personalities from playing digital comics. From 
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the psychomotor aspect, children who play digital comics with laptops or computers develop finger, hand, and 

gross and fine motor skills (Aini Indriasih, 2023). Qualitative e-comic media can improve life skills, facilitate 

learning, attract attention, and encourage children to remember material content more easily. Comics are among 

the popular readings favored by young people (Febriani et al., 2021). With e-comic media that children like 

and can easily access anywhere and anytime, children can learn about content that is difficult for teachers and 

parents to teach at home. Numeracy literacy is the ability to use various numbers and symbols related to basic 

mathematics to solve problems in everyday life (Ministry of Education and Culture, 2017). 

The results of preliminary studies conducted on problem-solving in early childhood difficulties in letter 

recognition with the help of video media, such as research by several researchers (Galliussi et al., 2020; 

Tamanu, 2021; Sulaiman et al., 2023) emphasize research by examining children's difficulties in general, in 

this case, the entire alphabet, has not focused on more specific letter difficulties. However, this numeracy 

literacy-based e-comic video highlights the difficulties of the alphabet that are very urgent for children, namely 

the letters b, d, and p. Researchers conducted a preliminary study with observation and interview techniques 

conducted with early childhood education (PAUD) teachers in Ternate City about children's ability to 

understand numeracy literacy, especially in children's difficulties in understanding letters. It was found that 

early childhood children tend to have difficulty distinguishing the letters 'b, d, and small p.' The interview 

results show that teachers find it challenging to teach children to distinguish between small letters b, d, and p. 

Children tend to swap and guess the three letters, resulting in incorrect or reversed pronunciation, such as 

saying the letter 'b' as 'd' and vice versa. This aligns with research conducted by Bowles et al. (Bowles et al., 

2014), which shows that the letters b, d, and p have similar shapes, therefire early childhood has difficulty 

distinguishing them. The numeracy literacy-based e-comic media for early childhood developed in this study 

in the form of illustrated stories with text in digital form to make it easier for children to visualize the letters b, 

d, and p so that by seeing impressions, children can understand the differences between the three letters, and 

recognize these letters. On the one hand, it helps teachers improve their quality of learning. The development 

of this e-comic media is different from other e-comics because it features a familiar figure of ants for early 

childhood and displays images of letter shapes with cherry fruit animations so that children can visualize the 

shape of the fruit and match it with the letter shape shown on the fruit. This requires the teacher's ability to 

innovate in creating digital-based learning media based on the development of the 4.0 era and following 

contemporary children's interests. Through numeracy literacy-based e-comic media developed by researchers 

can help problems with learning difficulties, especially the ability to distinguish small letters, b, d, and p, with 

the help of the canva application, which is easy for teachers to apply so that it can help improve the quality of 

education at the PAUD level. Therefore, it is essential to research numeracy literacy-based e-comic media 

development for PAUD children in Ternate City, which goes through several expert validations and limited 

trials. Even broad trials so that the e-comic media prepared are suitable for early childhood by achieving the 

goal of the problem at hand. Early childhood can help children distinguish lowercase letters, such as 'b, ' d, and' 

p, in a fun manner. 

 

METHOD 

 

RESEARCH DESIGN 

The method used to achieve the research objectives is according to the formulation of the problem posed, 

namely the research and development (R&D) approach. Researchers used the Borg and Gall R&D model in 

this study (Borg & Gall, 2003). This model was modified into seven stages to suit the research needs better. 

The research steps are as follows: 
 

FIGURE 1. RESEARCH STAGES 

 

1) Potential and problems 

Researchers conducted an analysis related to the difficulties experienced in early childhood in children's 

numeracy literacy skills. How important are these difficulties to be addressed? What media can be developed 

to overcome numeracy literacy problems? Can the development of e-comic media address children's problems? 

2) Data Collection 

Researchers conducted a literature review of previous research on the development of e-comic media for 

solving numeracy literacy problems in early childhood. 

3) Product Design 

Related to the previous research found in the literature study, it is time to design e-comic media that can help 
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early childhood numeracy literacy skills. 

4) Design Validation 

After designing the e-comic media, it was validated by several experts, namely material experts (PAUD) from 

lecturer (SW) early childhood education, Institute of Islamic Religion (IAN) North Maluku Province, linguists 

from lecturer ( DR) Indonesian Language Education, Khairun University, users from teachers (YR) PAUD 

Pembina 7 in Ternate city, and media experts (DW) visual graphic design, College of Computer Science and 

Informatics Malang. 

5) Design Revision 

The e-comic media was revised based on input from several experts. The media expert revised the text writing 

on the media and the video background for the ant conversation. The input from the material expert was to add 

an overall display of alphabets equipped with a song so that it would be interesting for children. 

6) Product Testing 

The revised media was then tested. The test was conducted in two stages: limited field and classical field test. 

The limited field test was conducted on PAUD Pembina 7 group B children as respondents with a high 

intelligence level, moderate or less. The classical test involved respondents in this class consisting of 25 

children. While watching e-comic media, the research team assessed the children's responses related to the 

impressions they watched. 

7) The Final Result 

At this stage, numeracy literacy-based e-comic media for early childhood was refined based on field findings. 

The level of effectiveness can be accounted for, and it has a reliable generalization value in solving children's 

difficulties in distinguishing the letters b, d, and p. 

 

RESEARCH SUBJECT 

The research was conducted at PAUD Pembina 7 Ternate City, which is in Tubo Village, North Ternate District, 

Ternate City, North Maluku Province, involving 25 students as research subjects consisting of 12 boys and 13 

girls age range of 5-6 years who were permitted by parents to be used as subjects in the study. Twenty-five 

learners were selected based on purposive techniques with specific criteria, namely children who did not 

recognize the letters 'b, d, and p,' so the media used was effective. Because information collection was the 

primary purpose of the research, the data collection process was the most critical part. The reason for 

researchers conducting research in this school was the availability of adequate infrastructure to assist them in 

carrying out and completing trials on Literacy-numeracy e-comic media. 

2.3 Research Instruments 

The instrument used in this study is a validation sheet in the form of a questionnaire for material experts 

(PAUD), linguists, users ( e a r l y c h i l d h o o d t e a c h e r s ) , a n d media experts. The following is a 

blueprint of e-comic media validation indicators used in research as a standard for the feasibility of e-comic 

video products by 4 experts: 

TABLE 1. EXPERT VALIDATION INSTRUMENT 
 

No. Aspects Indicator 
 

User Instrument (Teacher) 

1 Child Development Appropriateness of content to child development 

Appropriateness of illustrations with child development 

2 Learning Materials Clarity of font and flow instructions 

Appropriateness of font size and type 

The content is detailed and thorough. 

Ease of understanding the content 

Illustration suitability with the material 

Clarity of language for children 

Increase children's motivation 

Linguist Instrument 

1 Conformity with Indonesian 

language rules 
Spelling Appropriateness 

Grammatical accuracy 

2 Communicative and interactive Ease of language comprehension for children 

Communicative language 

Material Instrument (PAUD expert) 
 

1 Child development Appropriateness of content to child development 

Appropriateness of illustrations with child development 

2 Learning Materials Clarity of font and flow instructions 

Appropriateness of font size and type 
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No. Aspects Indicator 
 

The content is detailed and thorough. 

Ease of understanding the content 

Illustration suitability with the material 

Clarity of language for children 

Increase children's motivation 

Media Expert Instrument 

1 View Cover attractiveness 

Concise and clear illustrations 

2 Design of Text message Clarity of instructions 

Clarity of content message 

Harmonious use of message and text color 

Character suitability 

3 Image Design Accuracy of images and text 

Image and content support 

Image quality 

4 Design of animated messages and 

materials 

Suitability of animation to the material 

Interactive media 

Audio and visual suitability 

Quality of e-comic products 
 

In addition to the validation assessment carried out by experts on literacy and numeracy-based e-comic video 

products and revisions made based on the suggestions listed in the comments column of the validation 

instrument, e-comic video media product testing was carried out in small groups. Students' responses (early 

childhood) when viewing video displays were assessed when testing products in small groups. The following 

is a blueprint for assessing children's responses when viewing e-comic video shows. 

Table 2. Assessment of Children’s response through observation  

No. Aspects Indicator 
 

1 Children's enthusiasm for learning   Child's response when watching the show 

Motivated in learning (interest) 

2 Ability to distinguish the letters b, d, Able to distinguish the letters b, d, and p 

and p 

3 Ability to understand the content Able to retell the content of the story 

Able to answer questions 
 

 

DATA ANALYSIS TECHNIQUE 

The information collection techniques used in this study include questionnaires, interviews, and documentation 

to obtain reliable data. Research instruments were used in the data collection process. This research uses 

quantitative and qualitative descriptive data analysis. After data collection, samples were obtained using tools 

selected based on the requirements to address this research problem. The type of information described 

determines the data analysis process. The instruments were based on a Likert scale, evaluation guidelines 

obtained from feasibility tests conducted on media experts, subject matter experts, and student responses. The 

final target is an e-comic media validated and ready to be used to develop early childhood education quality in 

recognizing the letters 'b, d, and p.' In making decisions about the qualifications of E-comic media, a 5-scale 

conversion of achievement levels was used, which is presented in Table 3 below: 

Table 3. Conversion of level achievement scale 5 

Achievement Rate (%) 
Assessment 

Scale 
Qualification Description 

90%-100% 4,51-5.00 Highly Appropriate No revision needed 

75%-89% 3,51-4,50 Appropriate Minor revision 

65%-74% 2,51-3,50 Neutral Revise as necessary 

55%-64% 1,51-2,50 Not Applicable Many aspects need revision 
0%-54% 1-1-50 Highly Not Applicable Redo the product 

(Tegeh & Kirna, 2013) 
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RESULTS 

The research began with initial observations and continued to the next stage after validation by material experts 

(PAUD experts), linguists, users ( t e a c h e r s ) , media experts, and children's responses while applying e- 

comic video playback. Assessment in terms of material (PAUD experts) refers to aspects of child development 

and learning materials. Assessment in terms of language refers to aspects such as conformity with Indonesian 

language rules and communication and interaction. The assessment of users (teachers) refers to child 

development and learning materials conducted by two teachers. Assessment by media experts refers to aspects: 

display, text message design, image message design, and animation message design with material carried out 

by one animation media expert. Children assessed children's responses as a sample of 10 children whom three 

observers assessed with seven indicators of child response assessment, which included children sitting quietly, 

enthusiastically asking questions, children can distinguishing the letters 'b, d, and p,' retelling the contents of 

the e-comic story, understanding the contents of the story, liking the animation, and being interested in watching 

again. 

Some things still need to be corrected in media preparation. The comments and suggestions from the media 

expert: On Display: The illustrations are interesting, but the content is less concise. It has been suggested that 

more straightforward examples exist other than fruit. From a basic form, a circle, and a line, students can more 

easily write/replicate the shapes in addition to understanding the differences. In ant animation, some ants move 

while others remain still. The main media is video animation, not e-comic. The animation still looks green 

screen (in the animation on the ant's antenna). 

Based on the feedback received, the researchers redesigned the e-comic video. The video was redesigned based 

on experts' opinions, and the validation results were declared good, with minor revisions to be continued at the 

next stage. The revised e-comic video can be seen at the link: https://tinyurl.com/ekomikLiterasiNumerasi. An 

example of e-comic video footage was revised and tested in small/limited and classical groups, namely PAUD 

Pembina 7 Ternate City. The visualization of the e-comic video can be seen as follows: 

 

FIGURE 2. PRODUCT VISUALIZATION OF E-COMIC VIDEO 

 

The e-comic video was created with the aim that children can distinguish small letters 'b, d, and p.' This video 

tells the story of a forest with beautiful scenery and a conversation between two ants: Sangdo and Yongpil. 

Sangdo brings a cherry to Yongpil. However, Yongpil saw that Sangdo had only one cherry. Yongpil wanted as 

many cherries as possible. Sangdo taught Yongpil that the cherries should be shared with the other ants so he 

should not be greedy. In the conversation between the two ants, they observed that the cherries looked like 

small letters 'b, d, and p' when the stalk of the cherries was moved to the left, to the right, and when the cherries 

were turned upside down, they became the letter 'p.' At the end of this story, the prologue says the moral 

message to children who watch the video that we should not be greedy; we must be able to share with others. 

It is also emphasized that video shows can make children know and distinguish the letters 'b, d, and small p'. 

The video ends with an exciting alphabet song with colorful letters. 

The results of the second stage material expert assessment of numeracy literacy e-comic media using a Likert 

scale obtained scores from material experts (ECD experts) (13 questions), language experts (6 questions), 
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u s e r s / t e a c h e r s (13 questions), a n d media experts (17 questions) with the following details: 

Table 4. Expert Validation Results 

No. Expert Total Score 
Assessment 

Conversion 
% Qualification 

1 Material (PAUD 55 4.2 84 Good 
 expert)     

2 Language 28 4.67 93.4 Very good 

3 User 62 4.77 95.4 Very good 
 ( t e a c h e r )     

4 Media 69 4.1 82 Good 

Average score 4.44 88.7 Good 
 

Based on the media product research provisions developed, the media is feasible if it is at least in the good 

category. The product is said to be feasible in terms of material. This is reinforced by the material expert's 

statement that the product is worth testing. Table 2 is the result of validation from 4 experts. Visualization of 

Table 4 can be depicted in the following diagram: 

 

FIGURE 3. VALIDITY TEST PRESENTATION 

 

In this case, the first expert on the material was an early childhood expert with two aspects and nine highlighted 

indicators to validate the material's relationship with child development and learning materials. The child 

development aspect had an average score of 5, and the material aspect had an average score of 4.09. These 

results were converted from the overall average of the assessment items of 4.2 (84%). This means that material 

content follows a child’s development in an e-comic video. Media are considered suitable for implementation. 

The following validation was carried out with linguists on two aspects of assessment, and four indicators found 

that the aspect of suitability of the language rules used obtained an average score of 4.67 and communicative 

and interactive media obtained an average score of 4.67. Overall, the items on the assessment obtained an 

average score of 4.67, which was converted to 93.4, meaning that from the suitability of the rules of language 

used, communicative and interactive e-comic media are very good to apply. 

The users were expertly validated by teachers of early childhood education. Two aspects with nine indicators 

related to child development and learning materials were validated. The aspect of child development had an 

average score of 5, and the aspect of learning material had an average score of 4.73, therefore, it is converted 

from the overall assessment of 4.77 (95.4%). This implies that in terms of material content and child 

development, the media is said to be very good for application. 

Media expert validation was conducted with three aspects and 13 indicators. The display aspects received an 

average score of 4; text design obtained an average score of 4.2; image design of 3.67; and animation and 

material design of 4.14. The results of the overall validation assessment of the assessment items with an average 

value of 4.1 are converted to 82%. This means that in terms of media, e-comic videos are suitable for 

implementation. 
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FIGURE 4. EXPERT VALIDATION BASED ON ASSESSMENT ASPECTS 

The e-comic media field test was conducted on Group B children from PAUD Pembina 7 Ternate City. The 

trial was conducted in two stages, a limited field test and an operational test. This trial was carried out by 

assessing student responses, which were assessed based on student response observation guidelines with 

indicators: 1) Children sit quietly in listening, 2) Children give questions (enthusiasm), 3) Children can distinguish 

the letters 'b, d, and p,' 4) Children retell the contents of the story, 5) Children understand the contents of the story, 

6) Children like the contents of the story and 7) Children are interested in watching the show again. 

1) Limited field test 

First, a sample of 6 PAUD Pembina 7 group B children was used as the respondents. Students with high, 

medium, and low intelligence levels were selected as samples. The determination of respondents was based on 

the consideration of teachers and managers of PAUD Pembina 7. The trial was conducted on Tuesday, April 

30, 2024. Respondents watched the e-comic video with the help of a laptop and LCD Projector. Based on the 

questionnaire results, the average presentation score of student responses with seven indicators was 83.71% 

(good). 

Second, the Small Group Trial took a sample of ten PAUD Pembina 7 group B children as respondents. Students 

with high, medium, and low levels of intelligence were selected as samples. The determination of respondents 

was based on the consideration of teachers and managers of PAUD Pembina 7; the trial was conducted on 

Tuesday, May 07, 2024. Respondents, accompanied by the class teacher, watched e-comic shows on a laptop 

with the help of an LCD projector. Based on the results of the study, an average presentation of 88.86% was 

obtained, so the e-comic media developed was in a good category. If averaged over both sessions, this limited 

trial resulted in an outcome of 86.28% in the good category. 

2) Operational trial (Classical test) 

The operational (classical) stage of product testing involved PAUD Pembina 7 group B children which was 

conducted on Friday, May 10, 2024. The respondents in this class comprised of 25 children. The teacher and 

researcher guided the children in watching the e-comic video with the help of an LCD Projector. While 

watching the video, the research team assessed children's responses to their impressions. 

The results of the respondents' assessments of the operational test are as follows: 

1. The average value of respondents' assessment presentation was 90.02 (Excellent) based on the 

quantitative to qualitative data conversion table. 

2. The observation results on the operational trial showed that students were interested and happy to 

learn using e-comic. 

3. After being tested by the researcher, the child can distinguish the letters 'b, d, and p' well and correctly. 
 

 

FIGURE 5. IMPROVEMENT IN CHILD RESPONSE 
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After the e-comic video media was designed and had passed the validation test, the next stage was to conduct 

a limited test of 2 meetings and a classical test. In this test, researchers conducted an assessment using 

observation techniques on the response of early childhood at PAUD Pembina 7 Ternate City. Figure 5 shows 

the results of the increase in children's responses to watching numeracy literacy-based e-comic video shows. 

 

DISCUSSION 

The development of Literacy-numeracy e-comic media for early childhood is presented with interesting 

impressions. This exciting presentation is expected to cause children to feel happy to learn while playing and 

motivate children to be more creative. E-commerce or digital comics are a new learning media for children so 

that children will like this media, and thus, children are motivated to learn. The application of the Literacy- 

Numeracy e-comic for young children is expected to develop various aspects of development, namely 

cognitive, affective, and psychomotor aspects. The cognitive aspect of the child can be attributed to the story 

in the e-comic. In this case, the child can think to distinguish the letters 'b, d, and p.' The affective aspect of 

the story in the Literacy-Numeracy e-comic also contains characters that can shape children's character 

indirectly from playing e-comics. The e-comic tells the story of ants who do not give up and want to share their 

cherries. For psychomotor aspects, children playing e-comic with a laptop or cellphone means developing 

finger skills and hand skills (fine motor). 

The development of this Litarasi-Numerasi e-comic was carried out by analyzing the objectives of its 

development, analyzing capabilities, carrying out development procedures, and conducting expert validation. 

The goal of developing e-comic media is to produce e-comic media suitable for numeracy literacy learning 

materials for early childhood, which can increase motivation and help children learn. The e-comic media 

developed as multimedia in this research is used to present a visualization of early childhood life skills to be 

more concrete and exciting. 

The preliminary study of the learning process of early childhood difficulties began with initial observations. It 

was revealed that teachers are still less creative in using media in learning activities at PAUD Pembina 7. The 

media used are only in the form of images presented with stories or lectures. Learning is less attractive for 

children to follow, and children find it challenging to visualize complex content, such as distinguishing the 

letters 'b, d, and p.' In order to increase children's motivation and interest in reading, children do not feel bored 

in participating in learning at school, and exciting media is used, namely e-comics or digital comics. The e- 

comic media design and validation results are classified as good with an average value of 4.44 from a 5-scale 

assessment and continued with a limited field test with a student response value of 86.28% with a good category 

and a classical test with a value of 90.02 (Very Good). It can be concluded that e-comic media can be 

generalized to overcome children's literacy difficulties in distinguishing letters b, d, and p. The following is a 

visualization of the class atmosphere during the classical test: 

 
 

FIGURE 6. CLASSICAL TEST OF THE USE OF NUMERACY LITERACY E-COMIC MEDIA 

Digital storytelling has several advantages over traditional storytelling. Digital storytelling's multimedia 

features can improve students' learning achievement. Increase motivation, commitment, and engagement, 

develop learning interests, and improve digital literacy (Al-Abdullatif, 2022). E-comic are interesting for 

children. With images, the delivery of the message is easier for children to understand and remember (Artha et 

al., 2020). Students have a very active character, like to play, and have tangible things. This shows that students 

do not like boring learning: therefore, teachers must have alternative media that can attract student interest. 

Therefore, e-comic learning media were developed to help teachers overcome learning problems, attract 
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The use of electronic comic media that uses images, text, and storylines can make it easier for children to 

understand various information or scientific messages in a way that is captivating, interesting, and supports 

learning (Artha et al., 2020; Fadilah, 2021; Murti et al., 2020; Radeswandri et al., 2021; Susanto et al., 2024; 

Yonanda et al., 2019). Interactive videos can be an effective intervention for developing kindergarten students' 

letter sound identification skills (Balauag, 2022; Cahyani & Rocmah, 2021; Khodijah et al., 2020; Reymalyn 

et al., 2021). Students who learn using comics are more motivated to learn than those who are not treated with 

learning using comics (Yonanda et al., 2019). Digital comics can improve students' reading skills because they 

are packaged into learning (Yuliati et al., 2023). Based on the development of numeracy literacy-based e-comic 

media and its application in PAUD Pembina 7 Ternate City, it has been proven that e-comic media is feasible 

and can help children recognize and distinguish the letters 'b, d, and p. 

 

CONCLUSION 

Numeracy literacy-based e-comic media can effectively improve early childhood's ability to understand and 

distinguish the letters b, d, and p. E-comic contains information that combines interactive elements to 

encourage early childhood to actively participate in learning and help children better understand the material. 

Based on several tests carried out, starting with expert validation, the material expert assessment with an 

assessment score of 4.2 (84%) is qualified with a good category, linguist assessment of 4.67 (93.4) with a very 

good category, user/teacher expert assessment of 4.77 (95.4) with a very good category and media expert 

assessment of 4.1 (82%) included in the good category. Meanwhile, the assessment of student responses in 

viewing impressions at the limited field test stage was 83.71% with a good category and a more comprehensive 

field test of 88.86% with a good category, and an operational test value of 90.02 in the field test stage was 

included in the v e r y good category. Thus, it can be concluded that the numeracy literacy-based e-comic 

media developed can make it easier for children to distinguish letters that are difficult for children to 

understand, namely lowercase letters; 'b, d, and p,' and are suitable for use in early childhood. This research 

contributes to the understanding of children's cognitive and language development. 

The suggestion is that e-comic media can be applied in learning to help children develop numeracy literacy 

skills in early childhood. As a basis for consideration, f u n learning using e-comics can improve numeracy 

literacy skills during early childhood. The limitation of this study is that it is still limited to 3 types of letters 

that are considered alike by children; therefore, children have difficulty distinguishing. Therefore, this study 

can encourage further research on other content, such as introducing children to vocal and consonant letters 

more interestingly and interactively. 

 

REFERENCES 

1. Al-Abdullatif, A. M. (2022). Towards Digitalization in Early Childhood Education: Pre-Service Teachers' 

Acceptance of Using Digital Storytelling, Comics, and Infographics in Saudi Arabia. Education Sciences, 

12(10). https://doi.org/10.3390/educsci12100702 

2. Ansari, B. I., Junaidi, J., Maulina, S., Herman, H., Kamaruddin, I., Rahman, A., & Saputra, N. (2023). 

Blended-Learning Training and Evaluation: A Qualitative Study. Journal of Intercultural Communication, 

23(4), 155–164. https://doi.org/10.36923/jicc.v23i4.201 

3. Artha, R. S., Suryana, D., & Mayar, F. (2020). E-Comic: Media for Understanding Flood Disaster 

Mitigation in Early Childhood Education. JPUD - Journal of Early Childhood Education, 14(2), 341-351. 

https://doi.org/10.21009/jpud.142.12 

4. Auphan, P., Ecalle, J., & Magnan, A. (2020). The high potential of computer-based reading assessment | Le 

potentiel élevé de l'évaluation informatisée de la lecture. Canadian Journal of Learning and Technology, 46(1), 

1-23. 

5. Balauag, J. M. (2022). Phonics Video Instruction In Developing The Skills Of Kindergarten Pupils On 

Naming And Sounding Of Letters. 3(Special), 216-225. 

6. Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & Palincsar, A. (1991). Motivating 

Project-Based Learning: Sustaining the Doing, Supporting the Learning. In Educational Psychologist (Vol. 26, 

Issues 3-4, pp. 369-398). https://doi.org/10.1080/00461520.1991.9653139 

7. Borg, W. R., & Gall, M. (2003). Educational research: An introduction (4th ed.). Longman Inc. 

8. Bowles, R. P., Pentimonti, J. M., Gerde, H. K., & Montroy, J. J. (2014). Item Response Analysis of 

Uppercase and Lowercase Letter Name Knowledge. Journal of Psychoeducational Assessment, 32(2), 146- 

156. https://doi.org/10.1177/0734282913490266 

9. Budiarti, E., Kurniawati, R., Amperawati, L., Rustatik, R., Andriani, A., & ... (2022). Improving the 

Cognitive Aspect of Children Aged 5-6 Through Numeral Literacy. Journal of Scientia, 11(2), 546-550. 

10. Cahyani, N. A., & Rocmah, L. I. (2021). Improving the Ability to Recognize the Letters through the 

Interactive Video Media "Mari Mengenal Huruf" in Group A Kindergarten. Academia Open, 4. 

https://doi.org/https://doi.org/10.21070/acopen.4.2021.2575 

11. Davis-Kean, P. E., Domina, T., Kuhfeld, M., Ellis, A., & Gershoff, E. T. (2022). It matters how you start: 

http://www.tpmap.org/


TPM Vol. 32, No. S3, 2025 

ISSN: 1972-6325 

https://www.tpmap.org/ 

Open Access 

34 

 

 

 

Early numeracy mastery predicts high school math course-taking and college attendance. Infant and Child 

Development, 31(2). https://doi.org/10.1002/icd.2281 

12. Ehri, L. C. (2022). What Teachers Need to Know and Do to Teach Letter-Sounds, Phonemic Awareness, 

Word Reading, and Phonics. Reading Teacher, 76(1), 53-61. https://doi.org/10.1002/trtr.2095 

13. Fadilah, H. D. (2021). Development of E-Comic Teaching Materials for Social Studies Learning in 

Elementary Schools. Basic Education Profession, 8(2), 109-120. https://doi.org/10.23917/ppd.v8i2.15202 

14. Fahreza, V., Sumilat, J. M., Anggraheni, D., Wayansari, C., & Leonard, L. (2022). The Development of E- 

Comic Learning Media for Elementary School Mathematics Learning. Formative: Scientific Journal of 

Mathematics Education, 12(2), 223-236. https://doi.org/10.30998/formatif.v12i2.14238 

15. Febriani, M., Prasandha, D., Utami, S. P. T., Setyaningsih, N. H., Yuniawan, T., & Sugiarto, E. (2021). The 

online comic development of Indonesian Folklore as a literature learning media for millennials. IOP 

Conference Series: Materials Science and Engineering, 1098(3), 032015. https://doi.org/10.1088/1757- 

899x/1098/3/032015 

16. Flores, E., Xu, X., & Lu, Y. (2020). Human Capital 4.0: a workforce competence typology for Industry 4.0. 

Journal of Manufacturing Technology Management, 31(4), 687-703. https://doi.org/10.1108/JMTM-08-2019- 

0309 

17. Galliussi, J., Perondi, L., Chia, G., Gerbino, W., & Bernardis, P. (2020). Inter-letter spacing, inter-word 

spacing, and fonts with dyslexia-friendly features: testing text readability in people with and without dyslexia. 

Annals of Dyslexia, 70(1), 141-152. https://doi.org/10.1007/s11881-020-00194-x 

18. Girsang, S. E. E., Tumanggor, E. A. P., Metboki, Y., Herryani, H., Herman, H., Syathroh, I. L., Fitriadi, A., 

and Saputra, N. (2025). Empowering Students’ Ability in Writing Descriptive Texts Through Point Illustration 

Explanation (PIE) Strategy: A Case on Teaching Strategy. Studies in Media and Communication, 13(1), 366- 

377. https://doi.org/10.11114/smc.v13i1.7466 

19. Grasby, Katrina L., Little, Callie W., Byrne, Brian, Coventry, William L., Olson, Richard K., Larsen, Sally, 

Samuelsson, S. (2020). Estimating classroom-level influences on literacy and numeracy: A twin study. Journal 

of Educational Psychology, Vol 112(6), 1154-1166. 

20. Gusteti, M. U., Wulandari, S., Rahmalina, W., Putri, M., & Putri, E. K. (2023). Development of Electronic 

Handouts Using Numerical Literacy-Based Mathemagics Methods for Learning in the Digital Era. Journal of 

Exact Education (Jep), 7(1), 115-125. https://doi.org/10.24036/jep/vol7-iss1/709 

21. Handayani, T., Winarni, E. W., & Koto, I. (2021). Pengembangan Media Komik Digital Berbasis STEM 

Dalam Meningkatkan Kemampuan Literasi Sains Siswa [Development of STEM-Based Digital Comic Media 

in Improving Students' Science Literacy Skills]. Journal of Primary Education Learning and Teaching, 4(1), 

22-29. https://doi.org/10.33369/dikdas.v4i1.14630 

22. Herman, H., Shara, A. M., Silalahi, T. F., Sherly, S., and Julyanthry, J. (2022). Teachers’ Attitude towards 

Minimum Competency Assessment at Sultan Agung Senior High School in Pematangsiantar, Indonesia. 

Journal of Curriculum and Teaching, 11(2), 01-14. DOI: https://doi.org/10.5430/jct.v11n2p1. 

23. Herman, H., Purba, R., Purba, N., Fatmawati, E., Saputra, N., and Thao, N. V. (2024). Investigating the 

bilingual acquisition of language acquired by an early aged child from social psychology: A case study. Revista 

Iberoamericana de Psicologia del Ejercicio y el Deporte, 19(2), 202-207. Retrieved from: https://www.riped- 

online.com/articles/investigating-the-bilingual-acquisition-of-language-acquired-by-an-early-aged-child-  

from-social-psychology-a-case-study-107034.html 

24. Hu-Au, E., & Okita, S. (2021). Exploring Differences in Student Learning and Behavior Between Real-life 

and Virtual Reality Chemistry Laboratories. Journal of Science Education and Technology, 30(6), 862-876. 

https://doi.org/10.1007/s10956-021-09925-0 

25. Indriasih, A. (2023). Digital Comic Development to Improve Life Skills in Early Children. Buana 

Pendidikan, Journal of the Faculty of Teacher Training and Education, 19(1), 152-160. 

https://doi.org/10.36456/bp.vol19.no1.a6589 

26. Iswara, H. S., Ahmadi, F., & Ary, D. Da. (2022). Numeracy Literacy Skills of Elementary School Students 

through Ethnomathematics-Based Problem Solving. Interdisciplinary Social Studies, 2(2), 1604-1616. 

https://doi.org/10.55324/iss.v2i2.316 

27. Ministry of Education and Culture (2017). National literacy movement guide. (Ge Guide). 

28. Khodijah, S., Wahyuningsih, S., & Rasmani, U. E. E. (2020). Improving Ability To Know Letters Through 

Movement and Song Video Shows of 4-5 Years Old. Early Childhood Education and Development Journal, 

1(2), 26. https://doi.org/10.20961/ecedj.v1i2.41009 

29. Lestari, H., Siskandar, R., & Rahmawati, I. (2020). Digital Literacy Skills of Teachers in Elementary School 

in The Revolution 4.0. International Conference on Elementary Education, 2(1), 302-311. 

30. Melliyanti, N. M. S., & Suniasih, N. W. (2022). Kelayakan dan Efektivitas Media Komik Berbasis 

Kontekstual pada Muatan IPA Materi Sumber Daya Alam [Feasibility and Effectiveness of Contextual-Based 

Comic Media on Natural Resources Science Content]. Mimbar Ilmu, 27(1), 124-133. 

https://doi.org/10.23887/mi.v27i1.44587 

31. Moats, L. (1999). Teaching reading is rocket science. Washington, DC: American Federation of..., 4-10. 

http://www.heartformarriage.com/perfectpracticetutoring/assets/Uploads/Perfect-Practice-Makes-Perfect.pdf 

http://www.tpmap.org/
http://www.heartformarriage.com/perfectpracticetutoring/assets/Uploads/Perfect-Practice-Makes-Perfect.pdf


TPM Vol. 32, No. S3, 2025 

ISSN: 1972-6325 

https://www.tpmap.org/ 

Open Access 

35 

 

 

 

32. Murti, D. K., Gunarhadi, & Winarno. (2020). Development of Educational Comic with Local Wisdom to 

Foster Morality of Elementary School Students: A Need Analysis. International Journal of Educational 

Methodology, 6(2), 337-343. https://doi.org/10.12973/ijem.6.2.337 

33. Nation, K. (2019). Children's reading difficulties, language, and reflections on the simple view of reading. 

Australian Journal of Learning Difficulties, 24(1), 47-73. https://doi.org/10.1080/19404158.2019.1609272 

34. Purba, R., Herman, H., Saputra, N., Shaumiwaty, & Fatmawati, E. F. (2024). Identifying the Implementation 

of Teaching English to Early Childhood in the Development of Language Acquisition. Pegem Journal of 

Education and Instruction, 14(2), 126–130. https://doi.org/10.47750/pegegog.14.02.15 

35. Puzio, K., Colby, G. T., & Algeo-Nichols, D. (2020). Differentiated Literacy Instruction: Boondoggle or 

Best Practice? Review of Educational Research, 90(4), 459-498. https://doi.org/10.3102/0034654320933536 

36. Radeswandri, R., Budiawan, A., Vebrianto, R., & Thahir, M. (2021). Developing instrument to measure the 

use of online comic as educational media. Journal of Education and Learning (EduLearn), 15(1), 119-126. 

https://doi.org/10.11591/edulearn.v15i1.18961 

37. Rahmawati, I. Y. (2018). Comics as an Innovation in the Introduction of Writing Skills in Early Childhood 

Education (Paud). Audi Journal, 2(2). https://doi.org/10.33061/ad.v2i2.1970 

38. Rakhmawati, Y., & Mustadi, A. (2022). The circumstances of literacy numeracy skill: Between notion and 

fact from elementary school students. Journal of Prima Edukasia, 10(1), 9-18. 

https://doi.org/10.21831/jpe.v10i1.36427 

39. Rasi, P., Vuojärvi, H., & Rivinen, S. (2021). Promoting Media Literacy Among Older People: A Systematic 

Review. Adult Education Quarterly, 71(1), 37-54. https://doi.org/10.1177/0741713620923755 

40. Robbani, A. S. U. K. (2021). European Journal of Educational Research. European Journal of Educational 

Research, 10(3), 1199-1213. https://www.researchgate.net/profile/Ebru- 

Eren/publication/348382981_Education_Policies_in_the_Context_of_Political_Communication_in_Turkey/li 

nks/5ffc2aeba6fdccdcb846cc03/Education-Policies-in-the-Context-of-Political-Communication-in-  

Turkey.pdf 

41. Salminen, J., Khanolainen, D., Koponen, T., Torppa, M., & Lerkkanen, M. K. (2021). Development of 

Numeracy and Literacy Skills in Early Childhood-A Longitudinal Study on the Roles of Home Environment 

and Familial Risk for Reading and Math Difficulties. Frontiers in Education, 6 (October). 

https://doi.org/10.3389/feduc.2021.725337 

42. Sinaga, S. J., Najamuddin, N., Dewi, D. A., Widodo, U., Siahaan, K. W. A., Misbah, M., Achmad, G. H., & 

Mobo, F. D. (2023). Implementation of PBL Model on Strengthening Students' Numerical Literacy and Digital 

Literacy Skills. Journal of Obsession: Journal of Early Childhood Education, 7(1), 575-586. 

https://doi.org/10.31004/obsesi.v7i1.3123 

43. Sujinah, Pujaanti, E. A., & Isnah, E. S. (2023). Development of Digital Comics as a Source of Disaster 

Mitigation Education: A Case Study on Building Resilience among Youth. Eurasian Journal of Applied 

Linguistics, 9(3), 133-141. https://doi.org/10.32601/ejal.903012 

44. Sulaiman, A., Rahman, H., Ali, N., Shaikh, A., Akram, M., & Lim, W. H. (2023). An augmented reality 

PQRST based method to improve self-learning skills for preschool autistic children. Evolving Systems, 14(5), 

859-872. https://doi.org/10.1007/s12530-022-09472-y 

45. Suryanti, S., Lutfi Choirunnisa, N., Gunansyah, G., Indartiningsih, D., & Khairiyah, U. (2024). Assistance 

in Designing Elementary School Learning by Integrating Literacy and Numeracy. Engagement: Journal of 

Community Service, 8(1), 22-36. https://doi.org/10.29062/engagement.v8i1.1634 

46. Susanto, H., Setiawan, D., Mahanal, S., Firdaus, Z., & Tsany Kusmayadi, C. (2024). Development and 

evaluation of e-comic nervous system app to enhance self-directed student learning. JPBI (Indonesian Journal 

of Biology Education), 10(1), 143-153. https://doi.org/10.22219/jpbi.v10i1.31451 

47. Susanto, P., Haedari, A., Mehir, S., Widiantari, D., & Handriyani, Y. (2022). The Effectiveness of Learning 

from Home During the Pandemic of Covid-19 in SMP Negeri 2 Sindang Indramayu West Java. 1(2), 199-205. 

https://doi.org/10.51773/icobba.v1i2.79 

48. Tamanu, R. (2021). Recorded teacher model video lesson in developing the letter sound recognition skill 

of kindergarten learners. International Journal of Arts, Sciences and Education, 2(1), 279–285. Retrieved from 

https://www.ijase.org/index.php/ijase/article/view/78 

49. Tayem, A. (2020). The Effects of the Program for International Student Assessment (PISA) on National 

Education Policy Reforms. 

50. Tegeh, I. M., & Kirna, I. M. (2013). Pengembangan Bahan Ajar Metode Penelitian Pendidikan dengan 

ADDIE Model [Development of Teaching Materials for Educational Research Methods with the ADDIE 

Model]. IKA Journal, 11(1), 16. https://ejournal.undiksha.ac.id/index.php/IKA/article/view/1145 

51. Wijaya, G.A., & Ciptaningrum, D.S. (2020). The Development of Comic Book as Extensive Reading 

Material for A Boarding School’s Students. International Journal of Educational Researchers, 11(2), 1-9 

52. Wolf, S., & McCoy, D. C. (2019). The role of executive function and social-emotional skills in developing 

literacy and numeracy during preschool: a cross-lagged longitudinal study. Developmental Science, 22(4), 1- 

18. https://doi.org/10.1111/desc.12800 

53. Yonanda, D. A., Yuliati, Y., & Saputra, D. S. (2019). Development of Problem-Based Comic Book as 

http://www.tpmap.org/
http://www.researchgate.net/profile/Ebru-
http://www.ijase.org/index.php/ijase/article/view/78


TPM Vol. 32, No. S3, 2025 

ISSN: 1972-6325 

https://www.tpmap.org/ 

Open Access 

36 

 

 

 

Learning Media for Improving Primary School Students' Critical Thinking Ability. Mimbar Sekolah Dasar, 

6(3), 341-348. https://doi.org/10.17509/mimbar-sd.v6i3.22892 

54. Yuliati et al. (2023). The effect of digital comics on improving reading literacy in Indonesian language 

learning. AIP Conference Proceedings, 2727. https://doi.org/https://doi.org/10.1063/5.0141392 

 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 

license (http://creativecommons.org/licenses/by/4.0/). 

http://www.tpmap.org/
http://creativecommons.org/licenses/by/4.0/)

