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Abstract 

This article explores coding as an essential skill in today's technology-driven world. Given the impact of technology on almost every 
aspect of daily life, understanding coding is increasingly valuable. The study examines the fundamentals of coding, emphasizing its 
societal importance and highlighting key benefits, such as enhanced problem-solving skills and increased earning potential. Using a 
descriptive approach, the article outlines essential steps for beginners, including selecting appropriate learning resources and 
practicing consistently. Findings underscore coding’s role in empowering individuals to navigate and contribute to the digital world 
more effectively. The article recommends aspiring coders adopt a structured learning path and engage with practical exercises to build 
proficiency, positioning themselves in the evolving job market. 
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1. INTRODUCTION 

In the world of technological change where patterns tend to be replaced by new ones swiftly, it is almost 
impossible to remain up to date with the latest developments in Educational Technology. The aspiration to 
combine the achievements of the education system with the latest innovative technologies is driven by the 
desire to form a competitive young generation with 21st-century skills and high digital literacy (Timotheou & 
Ioannou 2021). 

In the modern Education system where we smoothly without realizing transiting to the Internet of Things, 
programmers play a key position. Robins et al., (2003) advance that coding is one of the most needed skills in 
the 21st century and there is a huge demand for the programmers and students’ passion to learn programming 
is sharply increasing. However, learning programming is an arduous process. Robins et al., (2003) indicate that 
programming courses are tough and it has high withdrawal rates. Generally, it takes approximately a decade 
of programming to be an expert in this field (Robins et al., 2003) or 10.000 hours of experience (Gladwell, 
2008).  

1.1.  Purpose of study 

This paper provides an overview of programs like Hour of Code and Scratch, examining how they positively 
influence the learning process and shift students’ attitudes toward coding. Additionally, the discussion 
explores block-based coding as an accessible entry point for children and beginners, effectively engaging them 
in foundational programming concepts. 

2. METHOD AND MATERIALS 

This study adopts a descriptive, qualitative methodology to explore the fundamentals, societal relevance, 
and educational implications of teaching coding to children and beginners. The research focuses on analyzing 
current educational programs, such as Scratch and Hour of Code, which utilize block-based programming to 
engage young learners in foundational coding concepts. To assess the influence of these platforms, secondary 
data was gathered from recent studies, and academic literature on educational technology and computer 
science education. This approach enabled an in-depth examination of coding as a skill essential to modern 
education, with particular emphasis on its role in developing problem-solving abilities and digital literacy in 
children. 

3. RESULTS 

3.1. Programming/coding 

“Learning to write programs stretches your mind, and helps you think better, creates a way of thinking 
about things that I think is helpful in all domains” 

Bill Gates, 

The term "programming" encompasses a wide range of interpretations, often regarded among the most 
significant discoveries of the twentieth century. Within the sphere of groundbreaking advancements, few 
achievements rival the discovery that an organism’s development follows a genetic program encoded within 
its gene set. This chapter specifically addresses programming in the context of computers, wherein 
instructions or "programs" are embedded in machines to guide their functions a process commonly referred 
to as computer programming. 

Programming is the process and the art of creating computer tasks using programming languages and it 
combines elements of art, science, mathematics, and engineering. In the narrow sense of the word, 
programming is considered as coding; the implementation of one or more interrelated algorithms in some 
programming language. Programming, in simple terms, is the process of creating software through code, 
effectively guiding a computer to perform specific tasks by “speaking” in its language. Kelleher and Pausch 
(2005) from Carnegie Mellon University describe programming as a system of symbols representing calculative 
tasks, which a computer interprets through various programming languages. Since the 1960s, numerous 
engineers, mathematicians, and researchers have developed diverse programming languages and platforms 
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aimed at expanding accessibility to programming. Today, a wide range of platforms exists for beginners to 
learn foundational programming skills and principles. 

 3.2.  Role of coding in education 

Teaching Coding education has become increasingly popular and integral in school computer science 
curricula, with global interest in teaching coding to young students on the rise (Benton et al., 2017; Wu et al., 
2024). However, implementing programming in educational settings presents significant challenges. 
Introductory programming courses, often referred to as Children Introduction Programming (ChIP) or CS1, 
require careful consideration of the programming environment and language selection to suit beginners’ 
needs (Ivanovic et al., 2017). One effective approach for introducing programming to children and novices is 
visual, block-based programming (Hao et al., 2023). In this block-oriented model, students begin by learning 
foundational concepts and principles of object-oriented programming (Benton et al., 2017). This method, 
which allows learners to see the direct outcomes of their code, supports the transition "from knowledge to 
product." The following Figure 1 illustrates key distinctions between traditional programming and block-based 
coding, which has proven especially beneficial in engaging younger students.  

Figure 1 
Interface of Pascal programming language  

 
                                                 source: borlandpascal.wikia.com 

Figure 2 
 The online interface of Scratch 

  

 source: wired.com 

From the figures 1 and 2 provided, there is a colossal difference between the two programming approaches. 
The latter one is block coding and it is designed to make programming accessible to children and make the 
process enjoyable. This block coding approach is a great way to teach problem-solving, and creativity skills to 
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children and is much easier for beginners. Bau et al., (2017) state “Learning a programming vocabulary is 
difficult. Blocks simplify this problem because picking a block from a palette is far easier than remembering a 
word”. 

Teaching computer programming in primary and secondary schools has a long history in the United Kingdom; 
schools began incorporating programming languages such as LOGO and BASIC in the late 20th century (Benton 
et al., 2017). One of the early pioneers in bridging education and technology was MIT professor Dr. Seymour 
Papert, who introduced the theory of constructionism. According to Papert, constructionism “shares 
constructivism’s connotation of learning,” emphasizing the idea that students acquire knowledge through 
tangible, imaginative engagement with materials rather than solely through abstract concepts (Rifkin, 2016). 
LOGO, one of the earliest programming languages used in schools, embodies this approach by allowing 
students to actively interact with programming concepts visually and intuitively, as illustrated in Figure 3.                        
         

Figure 3 
 A student learning via LOGO Turtle  

 

source: cyberneticzoo.com 

At first sight, it might seem like a game, however, it is a programmable LOGO Turtle for exploring coding with 
children. People learn by playing as we used to explore the world by playing counting games to memorize 
numbers. Both learning and playing are integral to children’s everyday lives, and learning engages them in a 
funny, enjoyable environment (Sorrentino et al., 2017; Roussou, 2004; Tisza et al., 2023). However, Brull 
(2016) claims that gamification is not an effective way of teaching 

3.3.  Hour of code culture  

Since 2012, every year, the non-profit organization Code.org has provided one hour of coding across more 
than 180 countries, to engage students in programming. Over 100 million students tried Hour of Code and this 
year; more than 150000 coding events were registered globally (Code.org, 2017). Annually, events take place 
on the Computer Science week between 4-10 December each year. Learners build their codes in a drag-and-
drop interface to create blocks of code (Wang et al., 2017), (see Figure 2). What makes Hour of Code attractive 
and engaging to children is that most tasks are relevant to specific topics either to cartoons or famous games. 
Perhaps we can already safely proclaim that this has already become a culture. Their contribution to raising 
computer literacy, and attracting young people to programming is colossal.  

Apart from the programming skills, Hour of Code tries to emphasize diversity and equity in learning 
programming. To create a comfortable study environment for all students, computer science must be in 
classrooms, where classrooms are distributed equally with the participation of all sectors of the community 
(Wilson 2015). People tend to think that computer science, especially programming is for males, however, 
Code.org is trying to diversify the situation. For instance, according to their site, 49% of more than 505.000.000 
served students are girls which is almost half of users.  
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One of the disadvantages is that the content and scenarios of the coding are for young generations and it 
can be challenging to learn for the elderly generation, simply because they have not watched or played the 
cartoons, or games respectively.   

3.4.  Scratch 

Scratch is a new programming environment launched less than 15 years ago by MIT that allows children to 
create their own animated interactive stories, games, and models. Students’ completed projects can be shared 
with the community by the authors of Scratch projects around the world (Coravu et al., 2015). In Scratch, one 
can play with various objects, modify their appearance, move them around the screen, and establish forms of 
interaction between objects. It is an object-oriented environment in which program blocks are assembled 
from multi-colored code bricks.  

One can start using the language from scratch, without any prior knowledge of programming. It is important 
to note that Scratch comes with other important pedagogical initiatives. It allows a One Child – One Computer 
(OneOne) learning approach. The focus for children's learning programming should extend beyond merely 
using applications; it should encompass a variety of activities that encourage creativity and critical thinking. 
Children should engage in creating their own stories, inventing games, and developing computer models. 
Language developers focus on how children in Scratch’s environment can independently learn modern culture, 
and play with images, sounds, and animation. In this platform, students do not use ready-made computer 
games, although construct their own. The latter idea is at the heart of the learning approach called 
constructivism. “In constructivist learning approach, the student is an actor who has a major and active 
contribution in his process of learning,” according to Coravu et al., (2015).  

Learning programming via Scratch is one of the effective and progressive ways. Apart from programming 
skills, Coravu et al., (2015) identified some features of Scratch in the educational process. When students have 
initial coding skills in Scratch they can start to strengthen and reinforce their knowledge by doing such 
activities as learning foreign languages, presentation of the town or school, creating animated postcards, 
creating quizzes, creating games, learning Mathematics with Scratch (Coravu et al., 2015). 

To sum up, programming platforms such as Scratch, and Code.org are powerful tools to enhance learning 
and develop computer skills. Such platforms create a graphical, colorful, and playful environment, which 
contributes to attracting learners (Coravu et al., 2015). Such programs change traditional learning of 
programming and give positive results in changing students' attitudes toward coding. This constructionist 
learning approach, also known as the active learning procedure, will not allow the child to be biased from 
learning programming but rather motivate them to learn and to program in the future (Sarkar, 2016). One 
notable limitation observed through teaching experience is that beginner-focused programming 
environments lack some capabilities found in more advanced programming languages. However, given that 
these platforms are designed specifically for children and beginners, this limitation can be seen as an 
intentional and beneficial exception, providing an accessible entry point to programming fundamentals.  

4.  CONCLUSION 

Shortly, programming will not be only a technical tool of the educational process. It will lead to the formation 
of a new intellectual background, and a new operating environment, organically and naturally used by the 
child in his development at school and home. The opportunities provided by programming, and the new tasks 
of education will inevitably have a significant impact on the main provisions of developmental psychology, the 
established didactic principles, and forms of education. Their implementation will accelerate the intellectual 
maturation of the child, increase his activity, and make him better prepared for professional activities. 

This paper outlines the advantages and societal importance of programming, particularly for the younger 
generation. While acknowledging certain limitations, the focus remains on supporting active learning through 
accessible programming approaches, aiming to foster a constructive and engaging environment. From an 
educational perspective, the emphasis is placed on promoting programming as a valuable skill that empowers 
students to actively participate in a technology-driven world. 
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