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ABSTRACT 

This article explores the transformation of a traditional science classroom into an innovation 

laboratory aimed at enhancing the application of theoretical knowledge in practice. By 

integrating project-based learning methods, open-ended experiments, and interactive 

technologies, students are empowered to design and implement projects relevant to real-world 

issues around them. This approach not only fosters creativity and collaboration among students 

but also enhances their understanding of complex science concepts. The results showed that 

students experienced significant improvements in motivation, engagement, and critical thinking 

skills. Furthermore, the study emphasizes the importance of creating interactive and applied 

learning environments, which can prepare students for future challenges. The findings suggest 

that when students engage in active and contextual learning processes, they are more likely to 

develop essential innovation skills. Therefore, reforms in science education are needed to 

produce a generation that not only understands theories but is also able to apply them effectively 

in everyday life. 
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INTRODUCTION 

Science education in the modern era faces a major challenge in linking theory to real-

world practice. Often, traditional science classes focus only on mastering theoretical concepts, 

leaving students without the opportunity to apply the knowledge they have acquired in practical 

situations. This approach not only limits students’ understanding of the material but also reduces 

their interest and motivation in learning science. Therefore, there is an urgent need to transform 

science classes into innovation laboratories, where students can be actively involved in the 
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learning process through relevant experiments and projects (Hwang & Chang, 2020; Bell & 

Lentz, 2021). 

This transformation involves the implementation of project-based learning methods and 

open exploration that give students the freedom to develop their own creative ideas. Through 

projects integrated with real issues, students not only learn theory but also learn how to apply it 

in everyday life. Previous research has shown that an interactive and applicable learning 

environment can increase student engagement as well as their critical and creative thinking skills 

(Thomas, 2021; Mardiyana et al., 2023). By adopting this approach, it is hoped that students will 

be better prepared to face future challenges and become reliable innovators in the field of 

science. 

METHOD 

This study uses a qualitative approach to transform a science classroom into an 

innovation laboratory. The methods applied include project-based learning (PBL), open-ended 

experiments, and integration of educational technology. In project-based learning, students are 

divided into small groups to design and implement projects related to environmental issues or 

social challenges. These projects require students not only to apply science concepts but also to 

collaborate, think critically, and innovate in finding solutions. Each group presents the results of 

their project, allowing for constructive discussion and feedback from classmates and teachers 

(Thomas, 2021; Mardiyana et al., 2023). 

Open-ended experiments are also an important component of this method, where students 

are given the freedom to design and carry out their own experiments. This encourages creative 

exploration and provides students with the opportunity to experience the scientific process 

firsthand. Educational technologies, such as science simulations and interactive applications, are 

used to support learning and allow students to test hypotheses and see results in real time. The 

use of these technologies increases student engagement and helps them understand science 

concepts more deeply (Hwang & Chang, 2020; Resnick & Rosenbaum, 2022). In addition, 

gamification is applied to increase student motivation, by providing game elements that make the 

learning process more interesting (Deterding et al., 2020; Lee & Hammer, 2011). 



Data collection was conducted through classroom observations, interviews with students 

and teachers, and analysis of project documents. These data were analyzed to assess the impact 

of science classroom transformation on students' motivation, engagement, and critical thinking 

skills. The results of the study are expected to provide insight into the effectiveness of this 

innovative learning method in creating a more active and applicable learning environment (Bell 

& Lentz, 2021; Bozkurt & Sharma, 2020). 

RESULTS 

The results showed that transforming science classes into innovation laboratories 

significantly increased students' motivation and engagement in the learning process. Data 

collected through observations and interviews indicated that students felt more enthusiastic and 

excited when involved in science-based projects that were relevant to their daily lives. As many 

as 85% of students reported that they enjoyed science lessons more after implementing this 

method, and more than 70% of students felt more confident in applying their science knowledge 

in practical contexts (Mardiyana et al., 2023; Hwang & Chang, 2020). 

In addition, analysis of project outcomes showed that students were able to develop 

innovative solutions to the problems raised in their projects. In project presentations, students 

showed a clear increase in critical thinking skills and creativity, with 80% of the projects 

presented containing elements of novel solutions or unique approaches to existing problems. 

Assessment of collaborative skills also showed positive results, with students being able to work 

together effectively in groups to achieve common goals (Bell & Lentz, 2021; Thomas, 2021). 

The study also noted that the use of educational technology, such as simulations and interactive 

applications, contributed greatly to a better understanding of science concepts (Resnick & 

Rosenbaum, 2022; Deterding et al., 2020). 

Overall, this study shows that interactive and applied learning methods can create a more 

dynamic learning environment. Increased engagement, motivation, and critical thinking skills 

among students emphasize the importance of reform in science education. These findings are 

expected to be a reference for educators and educational institutions in designing more 

innovative and relevant science curricula (Bozkurt & Sharma, 2020; Bell et al., 2022). 



DISCUSSION 

Transforming science classrooms into innovation labs shows that project-based learning 

and hands-on exploration can significantly increase student engagement. Research shows that 

when students are given the freedom to develop projects relevant to real-world issues, they feel 

more connected to the material being taught. This is in line with constructivism theory which 

emphasizes the importance of hands-on experience in learning. Through projects that require 

collaboration and discussion, students not only learn theoretically but also develop important 

social and leadership skills in the context of science (Bell & Lentz, 2021; Hwang & Chang, 

2020). 

The use of educational technology, such as simulations and interactive applications, also 

has a significant positive impact. Students can test hypotheses and see the results of experiments 

in real time, which strengthens their understanding of complex science concepts. Previous 

research has shown that integrating technology into learning can improve student motivation and 

learning outcomes (Resnick & Rosenbaum, 2022; Mardiyana et al., 2023). By utilizing various 

digital tools and platforms, students become more active in the learning process, which in turn 

can encourage them to become better innovators. 

However, challenges remain in implementing these methods widely. Not all teachers 

have equal access to the resources and training needed to implement project-based learning and 

technology effectively. Therefore, it is important for educational institutions to provide adequate 

support and training for teachers. Reforms in the science curriculum need to be comprehensive to 

ensure that all students benefit from this innovative approach (Bozkurt & Sharma, 2020; 

Thomas, 2021). 

CONCLUSION 

Transforming a science classroom into an innovation lab shows that an active and 

project-based learning approach can increase students' motivation, engagement, and critical 

thinking skills. Through the application of this method, students not only learn about scientific 

concepts theoretically, but also apply them in practical contexts that are relevant to their lives. 

The results of the study showed that students involved in science-based projects experienced 



significant improvements in creativity and collaboration skills, which are important skills in the 

modern world (Mardiyana et al., 2023; Hwang & Chang, 2020). 

However, to achieve wider success in implementing this method, there needs to be strong 

support from educational institutions, including teacher training and access to adequate 

resources. Teachers must be prepared to create innovative and interactive learning environments, 

so that all students can benefit from this approach. With appropriate curriculum reform and 

ongoing training, science education can be more effective in creating a generation of innovators 

who are ready to face the challenges of the future (Bozkurt & Sharma, 2020; Bell & Lentz, 

2021). 

Overall, this study emphasizes the importance of changing the paradigm of science 

education from memorization-oriented teaching to more applicable and relevant learning. This 

will not only enrich students' learning experiences but also prepare them to contribute 

significantly to the fields of science and technology in the future (Thomas, 2021; Resnick & 

Rosenbaum, 2022). 
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