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ABSTRACT

	Developing the capacity to apply integrated teaching topics in chemistry plays a significant role in fulfilling contemporary educational and training objectives for learners. In current educational contexts, the integration of teaching methods, particularly the implementation of integrated topics, which requires clearly defined principles and coherent procedural steps to ensure consistency and effectiveness. Establishing such principles and procedures provides an essential foundation for organizing teaching activities in a systematic and unified manner. To contribute to the effective implementation of integrated chemistry teaching, this paper presents several perspectives and discussions, and proposes a set of guiding principles as well as procedural steps for organizing and implementing integrated teaching topics in chemistry.
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1. INTRODUCTION
In the context of the rapid development of science and technology and the increasing demands of the knowledge-based society, renewing approaches to teaching and learning in the sciences, particularly Chemistry has become an inevitable requirement. Current educational reform orientations emphasize a shift from a knowledge-transmission model to an approach that focuses on the comprehensive development of learners’ competencies. Accordingly, the learning process is expected not only to help learners acquire scientific knowledge but also to foster independent and creative thinking, enabling them to apply knowledge to explain natural phenomena and solve real-life problems. For Chemistry, a discipline that studies the composition, structure, properties, and transformations of substances-competency-oriented learning is especially meaningful, as chemical knowledge is not only theoretical but also closely related to production, technology, medicine, environmental issues, and various aspects of modern society.
Within this trend, competency-based education is regarded as an important shift in the way teaching and learning activities are organized. Rather than focusing solely on the amount of knowledge to be delivered, the learning process should aim to help learners deeply understand the nature of scientific phenomena, apply knowledge in various contexts, and develop scientific modes of thinking. This requires innovation in teaching methods and the organization of learning activities, with an emphasis on experiential, exploratory, and practical learning opportunities. Such approaches create conditions for learners to actively participate in the process of knowledge construction and to develop their individual competencies as Cuong, N. V. (2020).
From the perspective of the competency-based approach, competency is understood as an integrated combination of knowledge, skills, and attitudes that is manifested through the effective performance of tasks in specific situations. The structure of competency is commonly described through four fundamental components. The first is professional competency, which reflects the ability to master and apply scientific knowledge in professional activities. The second is methodological competency, referring to the ability to select and employ appropriate methods to approach, process, and solve problems. The third is social competency, which relates to communication, collaboration, and effective interaction with others in different contexts. Finally, individual competency represents the ability for self-awareness, self-assessment, and personal development orientation.
This competency structure can be flexibly applied in various scientific and professional fields, including Chemistry. Learning and studying Chemistry not only enable learners to accumulate knowledge about the material world but also contribute to the formation of scientific thinking, analytical abilities, logical reasoning, and problem-solving skills. In this process, the core components of competency-knowledge, skills, and attitudes-are expressed through the ability to understand the scientific nature of phenomena, to practice and apply knowledge effectively, and to make appropriate decisions when facing issues related to daily life, environmental protection, and sustainable development.
Therefore, adopting a competency-based educational approach in the field of Chemistry is not merely aimed at providing learners with a solid foundation of scientific knowledge, but also at fostering scientific thinking, adaptability, and creativity. Through the learning process, individuals can develop their abilities to observe, analyze, reason, and apply knowledge to address real-world problems. These competencies constitute an essential foundation that enables individuals to engage in lifelong learning, adapt to the continuous advancement of science and technology, and contribute positively to the development of modern society as Ha, N. T. T. (2022); Kelley, T. R., & Knowles, J. G. (2016).
Moreover, the successful implementation of a competency-based approach in Chemistry education requires a close alignment between curriculum design, teaching strategies, and assessment methods. Learning content should be structured in a way that promotes the integration of theory and practice, allowing students to see the relevance of chemical knowledge in real-world applications. Teachers play a crucial role in facilitating this process by creating learning environments that encourage inquiry, experimentation, and critical reflection.
In addition, the role of learners should be redefined from passive recipients of knowledge to active participants in the learning process. Students are expected to engage in questioning, investigating, and constructing their own understanding through meaningful activities. This shift not only enhances knowledge retention but also strengthens learners’ confidence and motivation.
Furthermore, collaboration between schools, communities, and industries can enrich Chemistry education by providing authentic learning contexts. Such connections help bridge the gap between classroom learning and practical applications, thereby reinforcing the development of competencies necessary for both academic success and future careers.

2. Theoretical Foundations of Integrated Teaching and Competency Development
In the process of learning and studying Chemistry, the formation and development of subject-specific competencies play a crucial role. These competencies include the ability to understand fundamental chemical knowledge, the ability to explore the natural world from a chemical perspective, and the ability to apply acquired knowledge and skills in specific situations. Among these, the competency of applying knowledge and skills is considered particularly important, as it enables learners not only to comprehend scientific concepts but also to use such understanding to explain natural phenomena and address problems arising in daily life and production. Through the process of applying knowledge, learners gradually develop scientific thinking, positive learning attitudes, and an appropriate awareness of environmental responsibility, thereby contributing to sustainable social development.
In the context of current educational reforms, integrated teaching has been regarded as an important orientation in organizing both learning content and instructional methods. This perspective emphasizes the connection of knowledge across different disciplines, helping learners perceive issues more comprehensively and apply their knowledge in real-life contexts. Instead of approaching knowledge in isolated segments, integrated teaching aims to organize learning content around meaningful themes. Such an approach allows learners to relate, synthesize, and apply knowledge from multiple perspectives. In the field of Chemistry, this approach is particularly appropriate, as the discipline itself maintains strong connections with other natural sciences as well as with various aspects of daily life and industrial production.
However, in practice, implementing integrated teaching still encounters several challenges. The selection of appropriate integrated content, the development of suitable thematic topics, and the effective organization of learning activities require teachers to make careful preparations in both subject knowledge and pedagogical methods. Therefore, further research aimed at improving the theoretical foundations and proposing appropriate instructional models is necessary to support teachers in implementing integrated teaching approaches. In addition, professional development and training in instructional methods for teachers also play a significant role in enhancing the effectiveness of the teaching process.
Within the competency-based educational orientation, learning Chemistry is not only intended to equip learners with scientific knowledge but also to foster essential competencies such as self-directed learning, communication and collaboration, as well as problem-solving and creativity. At the same time, studying Chemistry contributes to the development of several related competencies, including language ability, mathematical thinking, technological literacy, digital competence, and the ability to investigate the natural world. On this basis, subject-specific competencies in Chemistry are formed, including understanding of chemical knowledge, the ability to explore nature from a chemical perspective, and the competency to apply knowledge and skills in practical contexts.
Through the development of these competencies, learners not only gain a solid understanding of fundamental chemical concepts and principles but also learn how to observe, analyze, and explain natural and real-life phenomena from a scientific perspective. This process contributes to the development of logical thinking, scientific reasoning, and the ability to apply knowledge in practical situations. Consequently, learners gain a deeper understanding of the material world and develop appropriate attitudes and behaviors toward issues related to the environment and sustainable development.
Furthermore, the effectiveness of integrated teaching in developing application competence is closely associated with the design of learning environments that actively engage students in inquiry-based and experiential activities. When learners are provided with opportunities to participate in experiments, real-world problem-solving tasks, and interdisciplinary projects, they are more likely to internalize knowledge and transform it into practical competence. Such learning environments encourage students to connect theoretical concepts with observable phenomena, thereby strengthening their ability to transfer knowledge across contexts as Suu, N. T. (2019).
In addition, assessment plays a vital role in promoting the development of application competence. Traditional assessment methods that focus primarily on the recall of knowledge may not adequately reflect students’ ability to apply what they have learned. Therefore, it is essential to incorporate diverse assessment strategies, such as project-based evaluation, performance tasks, and real-life problem scenarios, which can more accurately measure learners’ competencies. These approaches not only provide a more comprehensive evaluation of student learning but also motivate learners to actively engage in the learning process.
Ultimately, the integration of content, teaching methods, and assessment creates a coherent framework that supports the holistic development of learners’ competencies in Chemistry as Vasquez, J. A., Sneider, C., & Comer, M. (2013).

3. PRINCIPLES FOR DESIGNING AND ORGANIZING INTEGRATED THEMATIC TEACHING
The design and organization of integrated thematic teaching in Chemistry should be guided by fundamental principles to ensure effectiveness and alignment with educational objectives. At the same time, the appropriate application of these principles contributes to improving the quality of the teaching–learning process, creating conditions for learners to access knowledge actively, develop scientific thinking, and enhance their ability to apply knowledge in practical contexts. Therefore, when designing and organizing Chemistry learning activities, several fundamental principles should be considered.
Table 1. Principles for designing integrated teaching in Chemistry
	Principle
	Description
	Key implication

	Principle 1: Ensuring educational objectives with an emphasis on developing learners’ competencies and qualities
	Teaching focuses on both knowledge acquisition and the development of core competencies such as critical thinking, collaboration, and problem-solving.
	Clearly define targeted competencies in lesson design and teaching activities.

	Principle 2: Ensuring scientific accuracy
	Content must correctly reflect chemical principles and maintain logical consistency.
	Ensure accuracy and alignment with established scientific knowledge.

	Principle 3: Ensuring feasibility and suitability for learners
	Learning content must match students’ cognitive level and learning conditions.
	Adjust difficulty to ensure accessibility and effective learning.

	Principle 4: Ensuring educational value and promoting sustainable development
	Teaching should foster environmental awareness, responsibility, and positive values.
	Integrate value education and sustainability-oriented content.

	Principle 5: Ensuring practical relevance and connection with real-life issues
	Topics should be linked to real-world situations and applications of Chemistry.
	Strengthen the application of knowledge to solve practical problems.


In summary, these principles play an important guiding role in designing and organizing Chemistry teaching in a scientific and effective manner. The flexible application of these principles not only ensures the systematic, practical, and educational nature of learning content but also contributes to improving the overall quality of the teaching and learning process. As a result, learners are provided with opportunities to access knowledge actively, develop scientific thinking, and gradually build the ability to apply knowledge and skills to address problems in both academic and real-life contexts as Ministry of Education and Training. (2018).
In addition to the above principles, it is also important to emphasize the role of flexibility and creativity in the design of integrated thematic teaching. While the principles provide a structured framework, teachers should adapt them to specific teaching contexts, student characteristics, and available resources. This adaptability allows instructional activities to remain dynamic, engaging, and responsive to learners’ needs. Teachers are encouraged to incorporate diverse teaching strategies such as project-based learning, inquiry-based learning, and the use of digital technologies to enhance student engagement and deepen understanding.
Moreover, collaboration among teachers of different subjects is a key factor in successfully implementing integrated teaching. Through interdisciplinary cooperation, educators can design more meaningful and coherent thematic topics that reflect real-world complexity. This not only enriches the learning experience but also helps students recognize the interconnectedness of knowledge across disciplines as Zollman, A. (2012).
Finally, continuous reflection and evaluation of teaching practices are essential. By regularly assessing the effectiveness of integrated teaching activities, teachers can make necessary adjustments to improve instructional quality. This ongoing process ensures that integrated thematic teaching remains relevant, effective, and aligned with the goal of developing learners’ competencies in a comprehensive and sustainable manner.

4. PROCEDURES FOR THE DEVELOPMENT AND IMPLEMENTATION OF INTEGRATED TEACHING TOPICS
The development and implementation of integrated teaching topics in Chemistry require clearly defined procedures that guide teachers in organizing content, designing learning activities, and assessing learning outcomes effectively. 
To effectively design and implement integrated teaching topics, teachers should follow several fundamental steps as outlined below.
Step 1: Identify the content and scope of knowledge for the topic.
At this stage, teachers need to clearly determine the knowledge content to be integrated within the topic. The integrated content may originate from a specific unit of knowledge within a lesson, several lessons within the same subject, or from multiple related subjects.
Requirement: The selected content should demonstrate strong conceptual connections, including overlaps, intersections, or complementary relationships among knowledge areas. At the same time, the content must maintain logical coherence and be appropriate to students’ cognitive levels.
Step 2: Develop the integrated topic.
Based on the identified content, teachers proceed to construct the integrated teaching topic.
Requirement: The title of the topic should clearly reflect the central theme and encompass the knowledge units to be integrated. The structure of the topic should be logically organized, with knowledge units arranged from simple to complex and from basic understanding to application, in accordance with students’ learning objectives and tasks.
Step 3: Design the lesson plan for the integrated topic.
After the topic has been developed, teachers design a lesson plan that includes specific learning activities. In this process, it is necessary to clearly define learning objectives, content, teaching methods, and instructional strategies in order to promote students’ active participation and initiative in the learning process.
Step 4: Implement the designed lesson plan.
Teachers carry out the teaching activities according to the planned structure, creating opportunities for students to actively participate in learning through activities such as exploration, discussion, experimentation, and the application of knowledge.
Step 5: Assess learning outcomes within the integrated topic.
Assessment should be conducted in alignment with the objectives of the topic, with particular emphasis on evaluating students’ ability to apply knowledge and skills in completing learning tasks and solving practical problems as Huong, T. T. T. (2021).
Results from practical investigations indicate that integrated teaching is a positive instructional approach that plays an important role in developing students’ competencies, particularly their ability to apply knowledge and skills to solve real-life problems. Most teachers recognize the significance and value of this teaching perspective. However, in practice, the implementation of integrated teaching topics still encounters several challenges. Many teachers experience difficulties in identifying appropriate integrated content, designing suitable topics, and selecting as well as applying active teaching methods effectively in organizing learning activities. Therefore, further research and the development of clear procedures and instructional approaches for integrated topic-based teaching are necessary. Such efforts will support teachers in improving teaching effectiveness and promoting the development of students’ competencies as Vasquez, J. A., Sneider, C., & Comer, M. (2013).
In addition to the outlined procedures, it is essential to emphasize the role of continuous support and professional development for teachers in the successful implementation of integrated teaching topics. Teachers need to be equipped not only with strong subject knowledge but also with pedagogical skills that enable them to design interdisciplinary activities and manage diverse classroom interactions effectively. Training programs, workshops, and collaborative professional learning communities can provide valuable opportunities for teachers to exchange experiences, share best practices, and refine their instructional approaches.
Furthermore, the integration of modern educational technologies can significantly enhance the effectiveness of integrated teaching. Digital tools, simulations, and online learning platforms allow teachers to create more interactive and engaging learning environments, while also providing students with access to a wide range of resources. These technologies support visualization of complex chemical processes and facilitate inquiry-based learning.
Finally, it is important to establish a supportive educational environment at the institutional level. School leadership should encourage innovation, provide necessary resources, and create favorable conditions for teachers to experiment with integrated teaching models. Such systemic support plays a crucial role in ensuring that integrated teaching topics are implemented effectively and sustainably, ultimately contributing to the improvement of educational quality and the development of learners’ competencies.

[bookmark: _GoBack]5. Conclusion
Through the study and analysis of theoretical foundations related to competency-based Chemistry education, it can be observed that the organization of learning content should be guided by scientific principles and aligned with the characteristics of the subject. The application of these principles in the design and organization of teaching activities not only ensures the systematic and practical nature of knowledge but also creates opportunities for learners to actively participate in the process of knowledge acquisition. In addition, the development and implementation of learning content through a logical and structured process helps strengthen the connection between theoretical knowledge and practical contexts. At the same time, it contributes to the development of scientific thinking and the ability to apply knowledge in both academic learning and everyday life. These research findings help clarify the theoretical foundations for innovating the organization of Chemistry teaching and provide important orientations for improving the effectiveness of the teaching–learning process in the context of current educational reform.
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