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Abstract 

Statistical anxiety is common among teenagers and children. The stigma that statistics are complicated makes 
teenagers and children reluctant to study statistics. In fact, instilling knowledge and concern for statistics to 
children is important to build a data driven society. The National Statistical Office needs to take an approach to 
increase awareness of statistical data among young people. One of them is by combining illustration art with 
statistics. Teenagers have an interest in art that can relate to their taste. Relevant and interesting impression is 
an important key in making statistical dissemination for teenagers and children. Statistics Indonesia takes 
various approaches through fun illustration art in making statistical dissemination targeted to teenagers and 
children. This article proposes about the experience of statistics Indonesia in carrying out an illustration art 
approach to build statistical literacy among adolescents and children. 
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Abstract 

Statistical anxiety is common among teenagers and children. The stigma that statistics are complicated 

makes teenagers and children reluctant to study statistics. In fact, instilling knowledge and concern for 

statistics to children is important to build a data driven society. The National Statistical Office needs to take 

an approach to increase awareness of statistical data among young people. One of them is by combining 

illustration art with statistics. Teenagers have an interest in art that can relate to their taste. Relevant and 

interesting impression is an important key in making statistical dissemination for teenagers and children. 

Statistics Indonesia takes various approaches through fun illustration art in making statistical dissemination 

targeted to teenagers and children. This article proposes about the experience of statistics Indonesia in 

carrying out an illustration art approach to build statistical literacy among adolescents and children. 

Keywords: Art, Literacy, Dissemination, Communication 

topics: S4 Tailoring communication to specific audiences 

 

Introduction 

In today's digital era, the exchange of information on the internet has become a part of everyone's 

life. However, the internet does not only present true information but also false information or hoax news. 

People who do not have statistical literacy will easily fall prey to fake news and even participate in spreading 

it. This phenomenon is called a post truth society, when people trust fake news more than true data. This 

continues to cause various disturbances in society. However, this can be overcome by building statistical 

literacy in the community from an early age. Implementing statistical knowledge from childhood and 
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adolescence is a good investment when they grow up and of course for the wider community. Gal (2002) 

said that statistical literacy is the ability to interpret, critically evaluate, and communicate about statistical 

information and messages. He argues that statistical literacy is enabled by five inter-related knowledge 

bases: literacy, statistical, mathematical, context, and critical, together with essential supporting 

dispositions and beliefs. Garfield and Ben-Zvi (2007) said that statistical literacy involves understanding 

and using the basic language and tools of statistics: knowing what basic statistical terms mean, 

understanding the use of simple statistical symbols, and recognizing and being able to interpret different 

representations of data.  

 Yuniarti (2019) mentioned that statistical literacy is part of the responsibilities of National 

Statistical Office (NSO). Therefore, building statistical literacy in the community is one of the big focuses 

for BPS (Badan Pusat Statistik-Statistics Indonesia). Statistical literacy can not only increase public 

awareness of statistics but will also have a major impact on the world of statistics in Indonesia. For example, 

people become aware of the importance of the statistical data they provide for nation building. Great 

awareness of statistics will also create a data driven society that makes people more productive. 

However, there are various challenges faced in building statistical literacy in children and 

adolescents, one of which is statistical anxiety. Onwuegbuzie, DaRos, and Ryan (1997) explained that 

statistical anxiety as a state-anxiety reaction to any situation in which a student is confronted with statistics 

in any form and at any time. The reaction could like worry, tension, and physiological symptoms of stress 

when students are faced with taking a statistical class (Zeidner, 1991). Statistical anxiety is experienced by 

many children or teenagers who are new to statistics because of the level of difficulty. Statistics become 

something scary and tend to be avoided. This is also experienced by many adults so that it is easier for them 

to believe fake news compared to statistical data. 

 BPS takes various approaches in building statistical literacy in children and adolescents. Building 

statistical literacy in school-age children is similar to BPS investing in statistical knowledge in the younger 

generation. The biggest challenge is statistical anxiety. BPS should create complex statistical materials 

using an approach that is easy for children to understand. The Covid-19 pandemic is also a big challenge 

to be able to reach school-age children because they cannot meet in person. 

Children and teens tend to like fun visualizations and illustrations. The approach to art and colorful 

illustrations will be a special attraction for children and adolescents compared to graphs and tables that 

seem formal. Therefore, this study takes an approach to build statistical literacy in children and adolescents 

through interesting illustrations, art, infographic, and comics and how to reach them, especially during the 

Covid-19 pandemic. 

Research question : How to build statistical literacy in children and adolescents, especially during 

the Covid-19 pandemic? 
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Methodology 

Statistical anxiety makes some people, especially children, avoid statistics because they consider 

statistics to be something difficult. To build statistical literacy in children and adolescents, we need to 

approach the things they like, such as pictures and illustrations in a language that is simple and easy to 

understand. Making statistics fun is key to successful communicating statistics to children and young 

people. 

1. Before the Covid-19 Pandemic 

BPS has started investing knowledge of statistics in school children for a long time. There are 

various ways that BPS does to build statistical literacy among school children, one of which is visiting 

schools. Explaining statistics to basic education children is a challenge in itself. We have to turn a lesson 

in statistics into something as fun as a game and use lots of colorful pictures and tools. With simple 

language, we should be able to give the impression that statistics is a subject matter that is not scary. This 

can prevent students from experiencing statistical anxiety. 

Figure 1. Putu Dharma Yusa, a BPS employee, is playing a game with elementary school children 

to introduce statistics. 

 

2. After the Pandemic 

The world has been facing the COVID-19 pandemic for more than a year since the World Health 

Organization (WHO) declared COVID-19 a global pandemic on March 11, 2021. The COVID-19 pandemic 

has boosted digitalization adoption in all sectors around the world. The public is required to adapt to all the 

limitations of their daily activities to reduce the number of additional active cases of COVID-19. This 

pandemic has hindered face-to-face meetings with school children. BPS should build statistical literacy for 

school children using other means. One of them is creating content on social media by combining attractive 

visual art with statistics. 



4 
 

According to Oxford dictionary, art is a diverse range or product of human activity involving 

creative imagination to express technical proficiency, beauty, emotional power, or conceptual ideas. Root-

Bernstein et al (2011) mentioned that the arts are emerging as a favored approach for science 

communication in formal and informal settings for the general public. Scientist draw to clarify ideas for 

colleagues, students, and public (Kozma et al, 2000). In externalizing private knowledge more permanently, 

visual representation is one way to enable broader dissemination (Latour et al, 1999).  

Humans are visual creatures who are psychologically influenced by various visual arts. It’s almost 

50 % of human brain is involved in visual processing and 70% of all human sensory receptors are in eyes 

(Merieb & Hoehn, 2007). People following text and illustration do 323% better than people following 

directions without illustrations (Levie & Lentz, 1982).  We can see how great the potential is in using visual 

art to help build statistical literacy. 

The use of illustrations in communicating science is not a new thing, as is the use of pictures and 

comics to communicate statistical activities. we can see how ancient civilizations communicated through 

pictures in caves around the world. Larry Gonick and Woollcot Smith (1993) created a statistical comic 

entitled The Cartoon Guide to Statistics. Shin Takahashi (2008) created a manga entitled "The Manga Guide 

to Statistics" along with several other statistical manga titles. Yuniarti & Faris (2018) used comics to 

promote Seasonal Adjustment in Indonesia. Another method to communicate statistics is making 

infographics with illustration. Scratched illustrations make children feel more relatable because it gives the 

impression that they were made by children too. 

2.1. Infographic Illustration 

In contrast to ordinary infographics which are often created using a vector approach, Infographic 

Illustration uses an illustration stroke approach in its creation. The function of Infographic Illustration is 

the same as infographics in general, but the illustration stroke approach can make children relate more 

because it looks like it was made by children too. Scratched children illustrations give a feeling of fun and 

very friendly for children so as to increase their awareness in reading the statistical info in it. 

The process of creating an illustrative infographic is slightly different from a vector infographic 

because the illustrator of an infographic must have the ability to draw. NSO can work with child illustrators 

in the creation of infographic illustrations or at least in the creation of assets that can be used for future 

infographics. Here are tips on the process of making infographic illustrations: 

2.1.1. Illustration Assets 

One of the things that can make it easier for us to make infographic illustrations is that we have a 

lot of image assets. Therefore, we don't have to redraw everything when we need to illustrate infographics 

in the future. We can use various image assets that we have many times. The following are the assets of 

character illustrations in the Indonesian cultural approach: 
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Figure 2. Men Character illustration with Indonesian Traditional Cloth 

Figure 3. Women Character illustration with Indonesia Traditional Cloth 

2.1.2. Tools 

Infographics can be created by hand, using paper and pencil, or created with a software. In this 

paper, infographic illustrations are made using Procreate on iPad. It is a raster-based drawing program that 

is meant for hand drawing using a stylus. 

 

2.1.3. Step by Step Illustration Infographic 

Ferreira (2014) mentioned that Infographics are created for different purposes, for some companies 

they are produced as a marketing tool, for some NGOs they are used to raise awareness of an issue, for 

academics they might be used to introduce a research project, to highlight some research findings or simply 

to start sharing ideas about a topic. 
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Here are some steps in making infographics: 

a. Make the theme, story or message clear 

Infographics need to have a clear theme, story or message. We have statistical data that will be 

made into an infographic illustration. A big theme must be determined because it affects the design that 

will be made. We have to determine what should get the highlight. Every infographic illustration should 

have a simple story that shows at least what's going on there. 

Table 1. Key Statistics of Sumatera Utara (North Sumatera) Province 

SOCIAL 

Description Unit 2016 (Year) 
(1) (2) (3) 

Population 
000 

people 
 14,102.9 

Labor Force 

Participation Rate 
%         65.99 

Open Unemployment Rate %           5.84 

Poor People 
000 

people 
   1,452.6 

Percentage of Poor People %        10.27 

Human Development 

Index 
%        70.00 

 

In this case, the theme is key statistics of provinces in Indonesia. As shown in Table 1, the key 

statistics consist of social and economic indicator of Sumatera Utara Province. The message is to share 

information about socio-economic in Indonesia provinces. 

 

b. Infographic sketch and final result 

A good way to start designing the infographic is to create infographic sketch. Depending on the 

size and simplicity, a rough sketch or more detailed one is really useful for mapping the project. As 

mentioned in the book titled Infographic for Dummies by Beegel (2014), infographic sketch should consist 

of the following elements: 

• Spots for title and introduction 

• Rough renderings of charts, graphs, and other data visualization 

• Approximations of illustrations in use 

• Spots for section headings 

• Rough placement of data 

• Fonts and color palettes (optional) 

 

 

 

 

 

ECONOMIC 

Description Unit 2016 (Year) 

(1) (2) (3) 

GRDP at Current 

Price 

Trillion 

Rupiahs 
     628.39 

Economic Growth %          5.18 

Per Capita GRDP 

at Current Price 

Million 

Rupiahs 
       44.56 

Gini Ratio -          0.319 
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Figure 4. Infographic Sketch   Figure 5. Final result 

The sketch could be simple, like Figure 4. It consists of title, illustration, and rough placement of 

main components of the infographic. This helps us to figure out how the components might fit together in 

an infographic. As shown in Figure 5, the final result is socio-economic indicators of Central Java Province 

in Indonesia. 

Making an infographic design really depends on who the target audience is. We need to be aware 

of the complexity of information presented. In this study, the target audience is children, therefore the 

design is made to choose colors that are fun for children. We want to keep the complexity to a minimum 

because the reader may know very little about the subject.  If the target audience is an expert, then difficult 

or more expert terms can be used and highly complex charts may be desirable. 

Hermanto (2019) examined about visual storytelling using illustration for children. The study 

explain that illustration can help to make storytelling process more effective. Illustrations for children are 

a visual attraction to know further about of the story. Figure 6 shows infographic using Papuan traditional 

clothing illustration. 

Figure 6. Infographic with Papuan Traditional Cloth Illustration 
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c. Make it visually appealing 

Depending on the content of the infographic and the target audience, we need to draw reader 

interest. We need to get readers’ attention by making it visually appealing. We need to consider the choice 

of color and font. It plays an important role in visual design. To choose the color, we need to consider color 

harmony. 

Weingrl and Javorsek (2018) explain that color harmony can be defined as a set of colors that 

produce a pleasing effect when seen together. There are many color harmony models. One of them is hue-

based color harmonies. It can be defined as fixed sets of rotations around the color wheel. There are six 

basic hue color harmonies: 

• Monochromatic harmony: colors with similar or equal hue, 

• Complementary harmony: colors lying opposite each other on the color wheel, 

• Analogous harmony: colors with similar hues, lying next to each other on the color wheel, 

• Triadic harmony: three colors that have separated hues by about 120 degrees on the color wheel 

• Split-complementary harmony: includes three colors, with two being either side of the complement 

of the third on the color wheel, 

• Tetradic harmony: double complementary scheme, two complementary pairs lying opposite each 

other on the color wheel 

Figure 7. Six basic hue color harmonies 

 



9 
 

Color harmony is important to develop the color palette. Creating color palette is important to set 

the mood and theme of the infographic. Figure 8 below shows the infographic with color palette and 

harmonic colors used in the infographic. 

Figure 8. North Maluku Infographic with Color Palette 

In a study conducted in 1994, Boyatzis and Varghese stated that children had positive reaction to 

bright colors such as blue, red, and yellow. For example, children associate red with excitement and 

happiness. Children's emotional reactions to bright colors became increasingly positive with age. 

d. Consider the size 

There is no one-size-fits-all approach. We need to consider what size will work best depending on 

how much content to display and where to publish (in print or online). In this case, infographic illustrations 

are posted on Facebook and Instagram. Therefore, size used is 3000x3000 pixels with 1:1 aspect ratio so 

that reader can compare the infographics between regions in Indonesia in social media display without any 

image crop.  

 

e. Consider simplicity 

In making infographics, we need to make complex information simple and use attractive design to 

present the information. We need to consider simplicity by using balance. Balance is the distribution of 

elements of the design. Adequate balance gives the infographic visual stability, preventing one element 

from dominating the visual and inappropriately pulling readers’ focus (Beegel, 2014). 
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Figure 9 shows example of balancing visual elements in infographic (Beegel, 2014). The rule of 

thumb is to divide the elements using grid. This is applied in Figure 10, to make the infographic illustration 

nicely balanced and using line to separate the words. 

f. Use your data effectively 

We need to consider how to effectively showcase the data, whether the data is better to presented 

by table, graph, or numbers. In this case, data is presented by displaying the data directly and include some 

maps, graphs and illustrations.  

 

g. Consider the impact 

After the design process is done, next step is to publish the infographic. The goal of almost every 

infographic producer is to make the infographic viral. In other words, you want it to be shared around the 

internet (Beegel, 2014). Getting shared on social media exposes your infographic to a lot more people and 

impact readers. It means, people will be more likely aware of the statistics shared, in this case, the socio-

economic key statistic of province in Indonesia. This can raise awareness about statistics.  

 

2.2. Comic 

Visual narratives, such as comics and animations, are becoming increasingly popular as a tool for 

science education and communication. Combining the benefits of visualization with powerful metaphors 

and character-driven narratives, comics have the potential to make scientific subjects more accessible and 

engaging for a wider audience (Farinella, 2018). However, some studies are limited to audiences that are 

only students in the classroom, such as those conducted by Hosler and Boomer (2011) or Spiegel et al 

(2013). Existing studies have focused on stereotypical perceptions of comics, such as their ‘humorous’ 

nature and their appeal to children (partly because many studies were conducted in the classroom). This 

approach ignores the rich and diverse tradition of comics, which have adopted a wide variety of registers 

Figure 9. Balancing visual elements 

in infographic. 

Figure 10. North Sumatera Province 

Infographic Illustration 
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and styles and successfully engaged audiences of all ages (Farinella, 2018). Yuniarti & Faris (2018) 

conducted research on comics as a statistical education tool in explaining seasonal adjustments and 

inflation. 

2.2.1. Storytelling 

Every comic needs a good story in the process of making it as well as science communication. 

Storytelling, an effective method for scientific communication, has been used not only for a general 

audience, but also among scientific communication experts and practitioners (Riedlinger et al., 2019). 

2.2.2. Comic Illustration 

The second stage after making the script is making comic illustrations. The comic format is made 

in a comic strip format consisting of several portrait slides with a size ratio of 4:5. Conversations between 

characters are made to flow according to the draft that has been made. The conversation is inserted into the 

image of the sound balloon. Humor can be inserted in the middle of the story or at the end of the story to 

become a punchline that gives a surprise effect to the readers (Faris & Pramana, 2021). 

Figure 11. Big Data Comic Illustration 
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Results 

 The illustration infographic received a good response both on Facebook and Instagram RB BPS 

(Bureaucratic Reform of Statistics Indonesia). Illustration infographic is a special attraction for visitors to 

the BPS website because it is different from vector infographics in general. This gives a new color to 

statistical communication at BPS and of course increases public awareness of BPS data. Figure 12 shown 

the enthusiasm of social media visitors towards the infographic illustrations is quite high. The post managed 

to get 122 shares and 123 reactions from visitors as well as 200 impressions. There is no visible negative 

feedback on the post. 

Figure 12. Insight Data from Infographic Illustration at RB BPS Facebook page 
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Figure 13 shows data insight about illustrations as communication material for statistical activities 

on the official BPS Instagram. The content managed to get 2,282 likes with 55 comments and 98 shares. 

And the illustration post managed to reach up to 23,550 Instagram accounts. Figure 14 shows data insight 

on infographic illustrations as statistical dissemination in the personal account of one of the BPS employees. 

The infographic illustration post managed to get 459 likes, 11 comments and 3 shares and 17,627 accounts. 

This shows that the enthusiasm of Instagram visitors is still awake, both through the official BPS account 

and the personal account of BPS employees. 

 

Figure 13 Insight Data from Infographic Illustration 

at BPS Official Instagram 

 

Figure 14. Insight Data from Infographic Illustration 

at Personal Account of BPS Employee 
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Figure 14. Statistic for Big Data Comic First Edition in Statistics Indonesia Facebook Fan Page 

Figure 14 is the result of Statistics Indonesia FB fan page visitor from the first edition of big data 

comic after 20 days (July 9th -29th, 2021). This post managed to reach 17,495 people. This comic managed 

to get 368 reactions from readers and without any negative feedback. These reactions include 308 likes, 5 

loves, 6 comments, and 49 shares. 

 

Lesson and Discussion 

Our research question is “How to build statistical literacy in children and adolescents, especially 

during the Covid-19 pandemic?”. We found that the visual storytelling using illustration infographic and 

comic can success increase awareness the readers about statistic. Social media also helps to facilitate 

infographic and comic illustration content to reach readers without having to meet them in person. 

The weakness of this study is that there is an age limit for social media users, which is above 13 

years. Therefore, we cannot reach children under the age of 13 to socialize statistics and build statistical 

literacy in them. For children under the age of 13, it is indeed more effective if we meet and teach them 

directly through interesting games as did BPS before the COVID-19 pandemic. But for now, this cannot be 

done until the core pandemic can be more controlled.  

 

Conclusion 

The study shoes that improving statistical literacy through illustration infographic and comics are 

noteworthy approach and it has been accepted widely by kids and adolescents using social media. 
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