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Abstract— In the ever-growing digital era, the integration of technology in education is becoming increasingly important to improve students' computational thinking abilities and digital skills. One effective approach is the use of STEAM-based microsite technology in the learning process. This research aims to examine the effect of using STEAM-based microsite technology on students' computational thinking abilities and digital skills. The method used is quantitative experimentation with a pretest-posttest design for the experimental class and control class. The research sample consisted of 48 grade 5 elementary school students who were randomly divided into experimental classes and control classes. The experimental group used a STEAM-based microsite in the learning process, while the control group used a PPT-based CTL learning model. The instruments used include pretest and posttest questions on computational thinking skills and digital skills questionnaires. Data analysis was carried out using the t test to determine significant differences between the two groups. The research results show that students who learn using STEAM-based microsite technology have significant improvements in computational thinking abilities and digital skills compared to students who learn using the PPT-based CTL learning model. This research indicates that the integration of STEAM-based microsite technology is effective in improving students' computational thinking abilities and digital skills. 
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I.  Introduction

The curriculum in Indonesia has undergone many changes, including the Merdeka Curriculum which offers varied, fun and pressure-free learning to develop students' talents. This curriculum allows teachers to choose teaching tools that suit students' needs and develop thematic projects to strengthen the profile of Pancasila students without being tied to certain learning outcomes (Kemendikbudristek, 2022). Schools are given three options for implementing independent learning, independent change, and independent sharing to suit their individual readiness, although challenges in implementation must still be faced for long-term benefits for students (Iskandar et al., 2023).

In order to realize an independent curriculum that offers varied, fun and pressure-free learning to develop students' talents, one of the skills needed is the ability to think computationally (CT). CT has been implemented globally, including in Indonesia, through learning mathematics, Indonesian and science at the elementary school level. Computational thinking is the ability to solve problems systematically like a computer, although it does not always involve use (Angeli & Giannakos, 2019). As an essential skill, CT is relevant for everyone, not just programmers or computer scientists, because it can be applied to a variety of everyday problems without involving programming.

Computational thinking skills are analytical and mathematical ways of thinking that are used to solve problems and enable designing and evaluating complex systems in the real world with the main aim of computer science concepts (Kumala, Yasa, Wibawa, et al., 2024). This skill leads to abstract, algorithmic and logical ways of thinking to solve complex problems and improve academic abilities (Juldial & Haryadi, 2024). Currently, computational thinking skills are also an important part of the Indonesian Government's development program which emphasizes creative thinking skills. Creative thinking skills involve the ability to create something in a new and unique way or idea, as well as produce a unique solution to a problem, with indicators including fluency, flexibility, originality and elaboration (Kumala, Yasa, Salimi, et al., 2024) .

Computational thinking skills are closely related to students' ability to solve problems quickly, precisely and systematically, and have an equal level of importance to other skills, such as communication, digital literacy, critical thinking and creativity (Weintrop et al., 2014). In the context of the digital era, where dependence on technology is increasing, the integration of computational thinking in the curriculum becomes relevant to answer the need for a workforce that is digitally skilled, able to advance technology, and has critical thinking (Surmilasari, Nora. & Ayu, 2024). According to computational thinking theory, this approach involves processes such as decomposition (breaking a problem into smaller parts), pattern recognition (identifying similarities), abstraction (ignoring irrelevant details), and algorithms (designing logical steps to solve the problem) (Shute et al., 2017).  In an educational context, computational thinking helps students develop critical, creative and analytical thinking skills in solving complex problems. This is important in various fields of knowledge, including mathematics and science, where the ability to solve problems logically and systematically is needed (Putri et al., 2024).

In the world of education, computational thinking makes it easier for students to solve mathematics or science problems. This method also supports the development of skills to design and implement effective and efficient solutions by utilizing technology. In addition, computational thinking allows someone to recognize errors or deficiencies in a solution and make improvements quickly (N. Christi & Rajiman, 2023).

One aspect that influences computational thinking abilities is the student's gender. There are cognitive differences between male and female students which impact their ability to learn. This causes differences in ways of solving mathematical problems. These cognitive differences can also be seen in solving problem-based mathematics problems. With this difference, the computational thinking abilities of male and female students in completing number patterns will of course also be different (Danindra & Masriyah, 2020).

Apart from computational thinking, the skills currently needed in the 21st century are 21st century digital skills or what are often called 21st Century Skills. The development of these skills can be applied to various aspects of life. One implementation of 21st century skills is Information and Communication Technology (ICT) as the main feature of development in the industrial revolution 4.0. Information and communications technology is at the heart of rapid economic change. Digital skills have become the main requirement for surviving and developing in various aspects of life, including the education sector which has experienced a significant impact from this digital revolution. The integration of technology in education, which includes not only the use of tools but also the development of digital competencies, is a necessity to adapt to these new needs (Faqihuddin & Sinta, 2024). The ability to use digital technology appropriately is a digital skill. Digital skills are digital skills that include all skills related to technology starting from basic skills or literacy, general skills for all workers and special skills for professionals in the ICT field (Fathurrahmani et al., 2021). This theory is reinforced by Spante et al., (2018) who emphasize that digital skills are a combination of technical and cognitive abilities needed to participate effectively in a technology-based society. Mastery of these skills is important to support innovative learning and encourage students to adapt to changes in the digital world (Rusmana, 2020).

Digital skills have significant benefits in the field of education, especially in preparing students to face challenges in the digital era. This skill allows students and teachers to access various sources of information easily, so that learning becomes more interesting and interactive. With good digital literacy, students can evaluate information critically and use it wisely, which is important in the process of independent learning and developing critical thinking skills. Additionally, digital skills support more effective collaboration between students via digital platforms, preparing them to work in teams and adapt to the modern work environment. On the other hand, teachers who master digital skills can increase their professionalism by optimizing technology in teaching, such as using more varied and interesting digital learning media (Mukarromah & Harapan, 2023).

Factors that can influence digital skills are: (1) Digital Information Skills, this skill requires a person's ability to be able to search for information, select information, and evaluate information online. (2) Digital Critical Thinking Skills, this skill requires someone to think critically to select information in online media and be able to analyze information online. (3) Digital Creativity Skills, this skill requires creativity to compete with other workers. This skill includes someone being able to generate ideas in using technology, and being able to make good use of existing technology. (4) Digital Problem Solving Skills, these skills include utilizing the internet and other digital technology to solve existing problems or obstacles, and being able to use digital technology and the internet to manage or analyze obstacles (Sabilah et al., 2021).

The reality in the field is that the computational thinking abilities and digital skills of elementary school students are currently still low. According to (Supiarmo et al., 2022) many students have difficulty solving problems systematically and are less familiar with using digital devices that support interactive learning. Mastery of digital skills is crucial for elementary school students. Digital skills include the ability to use information and communication technology effectively and efficiently, including the use of software, the internet and other digital tools to support the learning process. However, many schools still implement one-way learning so they are not given much space to discuss or explore the learning material flexibly. This causes low computational thinking abilities and digital skills.

Based on the results of interviews with class V teachers at SDN 1 Ciptomulyo, it appears that computational thinking abilities and digital skills still need to be improved. The teacher explained that most were able to solve problems in a structured and patterned way, but they often still needed assistance to solve problems in a structured and patterned way. In terms of digital skills, teachers found that most students were able to find information to solve problems through technology. Learning processes that rely on interactive technology such as microsites are considered effective in students' ability to use technology in their learning process. Based on this, teachers hope that with ongoing training, students' digital skills will further develop, preparing them better to face the challenges of global technological developments.

Based on this data, it appears that only around 35% of class V students are able to think computationally and have digital skills, especially in science subjects. In science subjects, most students lack the ability to think computationally. There are many things that influence this, for example media and learning approaches that are less supportive, lack of guidance in computational thinking, conditions of the learning environment and limited access to technology. Thus, for better learning, we need ways to create a better learning environment.

The lack of computational thinking abilities and digital skills in elementary school students today can be trained, one way, by applying a technology-based learning approach and the concept of STEAM (Science, Technology, Engineering, Arts, and Mathematics). The STEAM approach is an interdisciplinary learning method that integrates five fields of science to create a comprehensive learning experience. The main goal of STEAM is to develop critical thinking skills, creativity, and problem-solving abilities in students through the application of scientific concepts in real contexts. According to Kelley & Knowles (in Nasrah et al., 2021), STEAM encourages students to observe various phenomena, develop new ideas, and create innovations through creative processes (Nasrah et al., 2021).  The implementation of STEAM in basic education has shown a positive impact on children's cognitive development and creativity. Becker & Park (2011) stated that the STEAM approach can develop critical and analytical thinking skills in students (Sa'ida, 2021).

STEAM-based learning can be combined with interactive media such as microsites to increase student interest. According to Setia Adi et al., (2023), microsite-based learning media is very fun and can increase interest in learning. Microsites enable the integration of STEAM elements such as science, technology, engineering, art, and mathematics through interactive materials and engaging designs. This platform helps students understand abstract concepts through digital simulations and data visualization. Research shows that this approach can increase students' interest and understanding of technology.

Based on this, the solution offered in this research is the implementation of STEAM (Science, Technology, Engineering, Arts, and Mathematics) based microsite technology. This approach is expected to help students improve critical thinking skills, simplify complex problems into smaller parts, and increase their digital literacy through activities that are interesting and integrated with technology. This can support the development of 21st century skills that are important for students in today's digital era.

The above solution is supported by constructivism theory, which emphasizes the importance of direct experience and social interaction in learning. According to this theory, students build their knowledge through experience and reflection, which is in line with the application of project-based learning and problem-based learning models. Additionally, Vygotsky's social learning theory highlights the importance of social interaction in learning, which can be facilitated through collaboration in projects and group discussions. Thus, implementing these solutions not only improves students' computational thinking skills, but also supports their holistic cognitive and social development (Wardani et al., 2023).
II. METHOD
This research is included in the type of quantitative experimental research. Experimental quantitative research aims to test the influence or effect of an independent variable on a dependent variable in a controlled and measurable way. In this case, this research examines the effect of using STEAM-based microsite technology on the computational thinking abilities and skills of elementary school students (Hastjarjo, 2019).

This research uses a quasi-experimental design (quasi-experiment). Quasi-experimental research is an experiment in which the placement of the smallest experimental unit into the experimental group and the control group is not carried out randomly (nonrandom assignment). This research design is often used in field settings such as schools. Experimental Group/Class: Class 5A students who will be treated using STEAM-based microsite technology. Control Group/Class: Can consist of other classes (5B and 5C) who did not receive treatment or were given conventional learning. Researchers will measure changes in computational thinking and digital skills in both groups/classes, to analyze the effects of using STEAM-based microsites. 

The data sources used in this research consist of 2 data, namely primary data and secondary data. Primary data is data that directly provides data to data collectors, while secondary data is data sources that do not directly provide data to data collectors (Astari & Muhroji, 2022). The data used in this research came from observations, tests and questionnaires with fifth grade students.

III. Results AND DISCUSSION
Based on the results of the normality test conducted on the computational thinking ability of the control class, the Sig. pretest data was obtained at 0.034 < 0.05 which means that the pretest data of the computational thinking ability of the control class was not normally distributed. Meanwhile, in the posttest, Sig. data of 0.996 > 0.05 was obtained, which means that the posttest data of the computational thinking ability of the control class was normally distributed.

The results of the normality test conducted on the computational thinking ability of the experimental class, obtained Sig. pretest data of 0.019 < 0.05 which means that the pretest data of the computational thinking ability of the experimental class is not normally distributed. Meanwhile, in the posttest, Sig. data of 0.004 < 0.05 was obtained, which means that the posttest data of the computational thinking ability of the experimental class was also not normally distributed. 

To analyze data that is not normally distributed, a non-parametric test can be performed using the Mann-Whitney U test. Sig (2-tailed), if the value is Asymp. Sig (2-tailed) < 0.05 then the data can be said to be significant.

The results of non-parametric tests that have been carried out using the Mann-Whitney U test in the control class show Asymp values. Sig (2-tailed) is <,001, if the value of Asymp. Sig (2-tailed) < a significance value of 0.05, then the data can be said to be significant. The results of the Mann-Whitney U test in the control class showed Asmp values. Sig (2-tailed) < 0.05 so that significant computational thinking ability data was obtained from the control class.

The results of non-parametric tests that have been carried out using the Mann-Whitney U test in the experimental class show Asymp values. Sig (2-tailed) is <,001, if the value of Asymp. Sig (2-tailed) < a significance value of 0.05, then the data can be said to be significant. The results of the Mann-Whitney U test in the control class showed Asmp values. Sig (2-tailed) < 0.05 so that significant computational thinking ability data was obtained from the experimental class.

In the pretest homogeneity test, a significance value (Sig.) Based on Mean of 0.966 > 0.05 was obtained, so it can be concluded that the variance of the pretest data for computational thinking ability in both the control class and the experimental class is the same or homogeneous.

In the posttest homogeneity test, a significance value (Sig.) Based on Mean of 0.623 > 0.05 was obtained, so it can be concluded that the variance of posttest data on computational thinking ability in both the control class and the experimental class is the same or homogeneous.

In the normality test of digital skills, it is known that the significance value (Sig.) of each class in the Shapiro-Wilk test > 0.05, so it can be concluded that the data from digital skills in both the control class and the experimental class are normally distributed.


In the digital skill homogeneity test, it is known that the significance value (Sig.) Based on Mean is 0.836 > 0.05, so it can be concluded that the variance of digital skill data in both the control class and the experimental class is the same or homogeneous.

The results of the independent samples t-test on the computational thinking ability data of the control class and the experimental class obtained a significance value of Sig. (2-tailed) of <.001 < 0.05, then H0 was rejected and Ha was accepted, so it can be concluded that there is a difference in the average score of student learning outcomes for the control class posttest using the PPT-based CTL learning model, the average score is obtained (42.17) with the posttest of the experimental class that uses learning STEAM-based microsite technology  obtained an average score (80.42).


Therefore, it can be interpreted that there is a significant difference in the value of science and science learning outcomes with alternative energy materials for grade V students who follow learning with the technology learning model Microsite STEAM-based with grade V students who participated in learning with the PPT-based CTL model. 

Table I. Independent Samples t-test Computational Thinking Abilities
	
	Class
	N
	Mean
	Std. Deviation
	Std. Error Mean
	Sig (2-tailed)

	Posttest
	Control Classes
	24
	42.17
	17.284
	3.528
	<.001

	
	Experimental Classes
	24
	80.42
	15.659
	3.196
	<.001


The results of the independent samples t-Test on the digital skills data of the control class and the experimental class obtained a significance value of Sig. (2-tailed) of <.025 < 0.05, then H0 was rejected and Ha was accepted, so it can be concluded that there is a difference in the average value of digital skills in the control class of (69.71) and the experimental class of (74.08).


So it can be interpreted that there is a significant difference in the digital skills questionnaire scores of grade V students who take part in learning with the technology learning model Microsite STEAM-based with grade V students who participated in learning with the PPT-based CTL model. 

Tabel II. Independent Samples t-test Digital Skills
	
	Class
	N
	Mean
	Std. Deviation
	Std. Error Mean
	Sig (2-Tailed)

	Class
	Control Classes
	24
	69.71
	6.564
	1.340
	.025

	
	Experimental Classes
	24
	74.08
	6.527
	1.332
	.025


Based on the results of the independent samples t-test, a Sig. (2-tailed) value of <.001 < 0.05 for computational thinking ability, it can be concluded that there is a difference in the average score of the posttest for the control class using the PPT-based CTL learning model of (42.17) and the posttest of the experimental class using  STEAM-based microsite technology  learning of (80.42).

While the results of the independent samples t-test obtained a Sig. (2-tailed) value of 0.025 < 0.05 for digital skills, it can be concluded that there is a difference in the average score between the control class that follows the PPT-based CTL learning model of (69.71) and the experimental class that follows the STEAM-based microsite technology  learning of (74.08).

This difference occurs because students who take part in STEAM-based microsite technology  learning have more flexible learning opportunities, which can be accessed anytime and anywhere as long as there is an internet connection. Meanwhile, learning carried out in the control class using the PPT-based CTL model can only be learned by students during the learning period in class.

The STEAM (Science, Technology, Engineering, Arts, and Mathematics) approach can improve computational thinking skills by integrating various disciplines that encourage students to solve problems systematically and creatively. Through STEAM projects, students are invited to identify problems, design solutions, and implement them, which is the core of computational thinking. For example, in one study, the application of STEAM project-based learning helped students understand the process of making hazelnut oil, which involves computational thinking steps such as decomposition and algorithms (Aurel & Ginting, 2024). In addition, the integration of STEAM in learning allows students to understand and apply concepts in real contexts, thereby improving critical thinking and problem-solving skills that are essential in computational thinking (Pasca Emilidha & Waluya, 2024).

Each component in STEAM has its own role in improving computational thinking skills. Science or Natural sciences encourage students to understand phenomena through observation, experimentation, and data analysis. This process involves identifying problems, collecting data, and drawing conclusions based on empirical evidence. This kind of activity is in line with the concept of computational thinking, such as problem decomposition and pattern recognition. For example, in science experiments, students break down complex problems into simpler components to analyze, which is at the heart of decomposition in computational thinking (Aurel & Ginting, 2024). Technology providing tools and platforms for students to practice computational skills. The use of software, applications, and other digital tools allows students to understand programming logic, algorithms, and problem-solving efficiently. For example, through basic programming, students learn how to develop algorithms to solve specific problems, which is a key component of computational thinking (Pasca Emilidha & Waluya, 2024). Engineering or engineering requires students to design, build, and test solutions to real problems. This process involves design iteration, hypothesis testing, and solution optimization, all of which require the application of computational thinking (Atiaturrahmaniah et al., 2022). Arts or the art of encouraging creativity and innovation, which is essential in the development of effective computational solutions. Through art, students learn to think outside the box, recognize patterns, and develop visual representations of data or concepts. (Mariana & Kristanto, 2023). Mathematics or mathematics provides the basis for logical and analytical thinking. Concepts such as algorithms, pattern recognition, and abstraction are closely related to mathematics. In mathematics, students learn to solve problems through systematic steps, using symbols and notation to represent abstract concepts, all of which are essential elements in computational thinking (Widiyatmoko et al., 2024).

Technology Microsite can improve digital skills by providing a platform that allows users to access, manage, and present information in an interactive and structured manner. In the context of education, the use of Microsite As a learning medium, it has been proven to be effective in improving student learning outcomes, especially in certain materials. Microsite offers ease of access, flexibility, and visual appeal that is able to motivate students to learn better. In addition, the process of making and managing Microsite engaging a variety of digital skills, such as web design, content management, and an understanding of information technology, which directly contribute to the improvement of users' digital competencies (Hayu & Suciptaningsih, 2024).

Technology integration Microsite in STEAM learning provides a more interactive and in-depth learning experience for students. Through this platform, students can access various learning resources, participate in interdisciplinary projects, and develop creative solutions to real problems. This approach not only improves computational thinking skills, but also digital skills that are essential in facing the challenges of the 21st century (Sukmawati et al., 2023).

Facts in the field show that students play a more active role in learning when using  the STEAM-based microsite technology model  . This is because students have accessed microsite  technology to learn anywhere and anytime before the implementation of learning and posttests in the classroom. With the application of the STEAM-based microsite technology model  , it can reduce the tendency of teachers to use the lecture method, thereby providing greater opportunities for students to develop computational thinking skills from what has been learned through microsite technology.


This is in line with research conducted by Kumala (2024) which shows that learning using STEAM can improve computational thinking skills on each indicator, namely decomposition, abstraction, pattern recognition, and algorithms. Meanwhile, digital skills are supported by research conducted by Fortuna & Kusuma (2023) With results that can help children to explore ideas and ideas and solve problems through proficiency in science, technology, engineering, art, and mathematics.
IV. CONCLUSION
The conclusion of this research is that there is a significant influence between the PPT-based CTL learning model used by the control class and the STEAM-based microsite technology learning used by the experimental class. In this research, it was proven that the STEAM-based microsite technology used by the experimental class had a significant influence on both computational thinking abilities and digital skills. This is shown in the Independent Samples t-test on computational thinking abilities which shows the average value of the control class is 42.17, while the average value of the experimental class is 80.42. In digital skills which were measured using a questionnaire instrument, the average score for the control class was 69.71, while the average score for the experimental class was 74.08.
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