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Introduction

Under the background of the Ministry of Education’s new round of curriculum reform, the cultivation of core competen-
cies has become the focus of educational reform. Core competencies not only include mastering subject knowledge but
also the development of students' innovation ability, practical ability, critical thinking, and other aspects. For high school
chemistry teaching, how to implement the cultivation of core competencies in the teaching process and how to address
the various challenges in current teaching through reform and innovation are the main focuses of this study. This paper
will begin by analyzing the difficulties faced by high school chemistry classroom teaching, examine the impact of core
competencies on chemistry teaching, and explore specific measures for classroom teaching transformation.

1. Challenges Faced by High School Chemistry Teaching in the Context of Core Competencies
1.1 Disconnection Between Chemistry Teaching and Practice

Traditional high school chemistry teaching tends to focus on theory, emphasizing knowledge transfer while neglecting
practical application. The curriculum often contains excessive theoretical content, causing students to understand
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chemistry at an abstract level without relating it to everyday life or real-world applications (Huang, C. Z., 2024). Chem-
istry, being a highly practical subject, should emphasize experimental teaching and hands-on activities. However, in cur-
rent teaching, students mainly encounter formulas, laws, and reaction processes from textbooks, with few opportunities
for practical operations (Hu, A. B., 2024). Although some schools offer chemistry laboratory courses, the experiment
designs are often too simple, mainly consisting of verification experiments, lacking innovation and exploration. As a
result, students not only struggle to truly understand chemical principles but also lack the ability to apply chemical theory
to real-world problems.

1.2 Teachers' Insufficient Awareness of Core Competencies

In current high school chemistry teaching, many teachers still use traditional teaching methods and ideas, failing to fully
recognize the importance of core competencies in educational reform. Some chemistry teachers have a shallow under-
standing of core competencies and do not integrate them into all aspects of classroom teaching (Liu, M. M., 2024). Core
competencies are not only about students' ability to acquire subject knowledge but also include innovative thinking, sci-
entific inquiry ability, critical thinking, and problem-solving skills. Many teachers focus solely on completing teaching
tasks and meeting exam requirements, neglecting the cultivation of students' comprehensive abilities (Liu, M. M., 2024).
Additionally, teachers lack effective innovative teaching methods, continuing to use "didactic" and "spoon-feeding" ap-
proaches. Teachers spend a lot of time explaining theoretical knowledge, while students passively absorb information
without independent thinking or exploration. This teaching model fails to stimulate students' active learning and innova-
tive thinking and does not cultivate their ability to analyze and solve problems. Moreover, some teachers are weak in
applying information technology and experimental teaching, failing to effectively utilize modern teaching tools to en-
hance students' interest in learning and practical abilities.

2. Impact of Core Competencies on High School Chemistry Teaching

Under the framework of core competencies, chemistry teaching no longer simply focuses on students' knowledge acqui-
sition but emphasizes the development of students' comprehensive abilities. Critical thinking and problem-solving skills
are key components of core competencies, and their cultivation is particularly important in chemistry teaching. Chemistry
itself is highly experimental and logical, providing a solid foundation for fostering students' critical thinking and problem-
solving skills (Huang, C. Z., 2024). For example, in teaching, teachers should not only convey chemical principles and
reaction laws but also guide students to think about "why" and "how to apply" these principles. By exploring the under-
lying causes of chemical phenomena, students can develop deeper critical thinking skills, learn to analyze problems from
multiple perspectives and improve their problem-solving abilities. Furthermore, core competencies emphasize the devel-
opment of practical skills. Chemistry teaching should not only ensure that students master basic knowledge and skills but
also inspire them to engage in experimental research, project studies, and other practical activities (Huang, C. Z., 2024).
Through laboratory teaching and practical problem discussions, students can test theories in practice, enhancing their
hands-on skills and practical abilities, which play a crucial role in their future involvement in scientific research and
technological innovation.

3. Exploration of High School Chemistry Classroom Teaching Transformation in the Context
of Core Competencies

3.1 Transformation of Educational Philosophy: Interpreting Policies and Acquiring Information

The transformation of educational philosophy is the starting point for the transformation of chemistry teaching. Under the
new educational policy context, teachers need to thoroughly study and understand relevant educational documents and
the connotations of core competencies, establishing a student-centered teaching concept (Liu, M. M., 2024). This not only
means that teachers should pay attention to students' academic achievements but also emphasize the development of
students' comprehensive qualities, including scientific literacy, innovation ability, practical ability, and social responsi-
bility. Teachers should actively interpret and master national and local education policies regarding core competencies
and adjust their teaching strategies and methods accordingly. Core competencies focus on students' overall development,
so teachers must not only impart subject knowledge but also cultivate students' inquiry ability, collaboration spirit, and
critical thinking. Through continuous learning and updating educational philosophy, teachers can apply the latest educa-
tional ideas to classroom teaching, ensuring that teaching content and methods keep pace with the times. Additionally,
teachers should acquire educational information through various channels, such as attending academic conferences, read-
ing educational journals, and watching teaching videos. These resources can help teachers broaden their horizons,
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understand cutting-edge developments in subject teaching, and promote continuous innovation in teaching methods and
content.

3.2 Transformation of Teaching Methods: Innovating Approaches and Optimizing Processes

3.2.1 Strengthening the Connection Between Teaching Content and Practical Life

Chemistry, as an experimental science, has significant relevance to real-life situations. However, traditional chemistry
instruction often places a heavy emphasis on theoretical knowledge at the expense of connecting this knowledge to prac-
tical, everyday applications. Core competencies in education now call for a shift in this approach, encouraging teachers
to focus on real-world problem-solving. To meet these new goals, teachers should integrate chemistry concepts related to
students' daily experiences into classroom discussions. By examining topics like the use of food additives, the chemical
causes of environmental pollution, and the principles behind energy utilization, teachers can help students understand
chemistry's practical significance and application value. For instance, when teaching chemical reactions, teachers can
incorporate real-world examples such as water purification or air purification processes. These topics not only demon-
strate the importance of chemical reactions in maintaining public health and environmental standards but also allow stu-
dents to see how chemistry directly impacts their lives. This approach can lead to a deeper understanding of theoretical
concepts while simultaneously highlighting the social relevance of chemistry. Through concrete examples, students are
better able to grasp abstract principles and develop a more meaningful interest in the subject. Additionally, focusing on
real-life applications can serve to bridge the gap between classroom learning and societal issues, motivating students to
engage more actively. For example, discussing the chemical processes involved in recycling and pollution control can
inspire students to think about sustainability and environmental responsibility. By emphasizing these practical applica-
tions, teachers can foster not only a stronger grasp of chemistry concepts but also a sense of social awareness and respon-
sibility in their students. Ultimately, connecting teaching content with practical life applications helps make chemistry
more engaging and relevant. This approach aligns with the goals of core competencies, encouraging students to develop
both scientific literacy and a positive, informed attitude toward chemistry's role in society. This shift in teaching can spark
students' curiosity, promote their analytical skills, and help cultivate a lifelong interest in science, laying a foundation for
their future learning and development.

3.2.2 Actively Conducting Chemistry Experiments

Experimentation is essential in chemistry education, providing a dynamic pathway for students to grasp chemical concepts
and principles firsthand. By conducting experiments, students witness and experience chemical reactions, fostering a
spirit of scientific inquiry while bridging theory with practice. This practical approach allows students to gain a more
profound understanding of chemistry and its relevance to everyday life. To strengthen students’ grasp of chemical
knowledge, experimental teaching should play a central role in the chemistry classroom. Increasing the frequency and
depth of hands-on experiments not only enhances students’ practical skills but also cultivates their scientific thinking. In
implementing experimental teaching, teachers should provide structured guidance to help students execute experiments
effectively, while also encouraging independent thinking. This process involves nurturing skills in observation, data anal-
ysis, and experimental design—abilities crucial for scientific inquiry. Teachers can further enrich this experience by de-
signing exploratory experiments that prompt students to ask questions, formulate hypotheses, and seek answers through
experimentation. This hands-on approach enables students to move beyond rote learning, engaging in critical thinking
and reinforcing their understanding of core concepts through active participation. Encouraging students to explore chem-
istry through experimentation also supports the development of problem-solving and innovation skills. For example, stu-
dents might be tasked with designing an experiment to purify water or create a simple battery, which requires applying
chemistry principles to address real-life problems. This method not only teaches basic experimental skills but also reveals
the practical implications of chemistry knowledge, showing students how scientific concepts can be used to solve every-
day issues. Overall, a hands-on, experiment-rich curriculum provides students with invaluable experience in scientific
investigation, equipping them with the tools to think creatively and analytically. As students become more adept at con-
ducting experiments and analyzing results, they gain confidence in their ability to approach complex questions. This
approach ultimately fosters a deeper appreciation for chemistry’s role in the world and builds a solid foundation for future
scientific endeavors. By embedding experimentation at the heart of chemistry education, teachers can promote a robust
learning environment that both inspires and empowers students.

3.2.3 Introducing Information Technology in Teaching
The introduction of information technology greatly enriches the forms and content of chemistry classroom teaching. By
using multimedia, virtual experiments, and online platforms, teachers can present more intuitive chemical phenomena
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and processes, helping students better understand abstract chemical principles. Virtual experiments can compensate for
the limitations of traditional experimental conditions, allowing students to perform experiments without lab equipment,
thereby improving the efficiency and coverage of experimental teaching. Through information technology, teachers can
use interactive teaching platforms, online resources, and simulation software to enrich classroom content, allowing stu-
dents' learning to extend beyond textbooks and classrooms. Through multimedia guidance, students can better understand
complex chemical processes and engage in self-directed learning and discussions on online platforms, enhancing their
information literacy and independent learning ability.

3.3 Transformation of After-class Consolidation: Reducing Exercises and Strengthening Practicality

In traditional chemistry education, after-class exercises often rely on repetitive practice, which can help students consol-
idate basic knowledge but tends to overlook the development of critical thinking, real-world problem-solving skills, and
the ability to apply knowledge in practical scenarios. With the goal of cultivating core competencies, after-class consoli-
dation should shift from repetitive exercises to more practical, diverse, and flexible activities. By incorporating tasks like
case analysis, experimental design, and project-based research, teachers can foster a deeper understanding and more ro-
bust application of chemistry concepts.

One effective approach is to design real-world scenarios that require students to think critically and apply chemistry
knowledge. For instance, teachers might introduce a case study involving environmental pollution and ask students to
analyze the chemical reactions involved or propose methods for pollution control. Through engaging in case analysis and
group discussions, students consolidate their learning while directly seeing its value in solving real-world problems. These
activities not only help students reinforce chemistry concepts but also strengthen their problem-solving skills and encour-
age collaboration. Further enhancing after-class consolidation, teachers can guide students toward more independent and
socially relevant applications of chemistry. For example, students might participate in scientific research projects or tech-
nology competitions that challenge them to create solutions based on chemistry principles. Teachers can also encourage
students to apply their knowledge in community services, such as organizing a workshop on sustainable practices or
conducting demonstrations on energy conservation. These experiences allow students to integrate classroom learning with
social practice, deepening their understanding and building a connection between their studies and real-world applications.
Moreover, by reducing the emphasis on routine exercises and shifting focus to varied, practical tasks, students can engage
in a more active learning process, which helps them develop critical skills and knowledge that extend beyond the class-
room. This transformation in after-class consolidation not only enhances students’ mastery of chemistry but also empow-
ers them with a sense of responsibility and the skills to address real-life challenges. Such an approach reinforces the
development of core competencies, preparing students to navigate and contribute meaningfully to the world around them.

4. Conclusion

The cultivation of core competencies requires the transformation of high school chemistry teaching from knowledge
transmission to ability development. Faced with current teaching challenges, teachers should actively adjust teaching
philosophy, innovate teaching methods, and strengthen the practicality of after-class consolidation to promote the trans-
formation of high school chemistry classroom teaching. Through transformation in educational philosophy, teaching
methods, and after-class consolidation, chemistry teaching can better cultivate students' core competencies, laying a solid
foundation for their future development.
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