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ABSTRACT

In this research, scientific content was designed to address Le Chatelier’s principle and factors affecting
chemical equilibrium based on the context-oriented approach. The audience of this content is chemistry
teachers all over the country. The type of this research is applied-descriptive. In the first stage, articles,
scientific books, and reliable scientific sites related to teaching Le Chatelier’s principle and chemical
equilibriums were studied. The result of the initial study was the collection of the required prerequisites and
the classification of the collected materials. The lack of current content in textbooks, existing
misunderstandings in education, and the cause of these misunderstandings and misconceptions were
investigated. Then, suitable titles for content design containing multiple activities were determined.
Afterthought, the goal-content table was designed and finalized after evaluation by experienced and expert
professors and teachers. Finally, the content was designed, reviewed, and evaluated by expert chemistry
professors, and necessary revisions were made according to their opinions. The evaluator experts approved
the designed context-based content for the mentioned topic. Considering the impact of the context-based
approach in deepening learning, the teaching and application of this method is recommended for teachers
and student teachers. Considering the context-based approach in teaching textbooks, including science
education, researchers should pay attention to the impact of this approach in teaching and learning these
subjects.
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Extended Abstract

Introduction

Teaching and learning chemistry concepts primarily aim to promote meaningful learning experiences.
To achieve this, students should have ample opportunities to express and compare their ideas.
Consequently, educators must recognize the limitations of traditional, lecture-based teaching methods that
primarily involve information transmission and instead adopt diverse teaching techniques and approaches.
In light of these inefficiencies, education researchers emphasize the importance of incorporating context-
based and hands-on learning into science education.

Chemistry education not only contributes to national development but also plays a crucial role in
enhancing the overall quality of education and scientific research. It is essential to ensure that students
receive a solid education to develop the skills necessary for producing various goods and services that
address fundamental human needs, such as food and healthcare products. By doing so, the ultimate goal
of improving the quality of life can be attained. To achieve this, educators must focus on understanding
how students learn and the factors that impact their learning process. Therefore, designing robust and
suitable course content is vital in enabling students to apply their acquired knowledge accurately.

The present study aims to develop context-based educational content for Le Chatelier's principle and
factors affecting chemical equilibria, primarily intended for esteemed chemistry educators. Teachers must
have a thorough understanding of the material to ensure its accurate and comprehensive transfer to their
students. To achieve this, the study focuses on presenting essential concepts using a context-based
approach that promotes a deep and accurate understanding of the topic while generating motivation and
interest by connecting these concepts to real-life situations and challenges. The prepared content provides
a comprehensive understanding and prevents any misconceptions or misunderstandings.

Methodology

This research is an applied-descriptive study conducted based on a context-based approach.

Results and Discussion

Le Chatelier's Principle and Factors Affecting Chemical Equilibria with a Context-Based
Approach for Chemistry Teachers

You might be surprised to learn that without the Haber process, agricultural production would only be
sufficient for a global population of 4 billion. However, over time, the populace has expanded to exceed 8
billion. Consequently, in the absence of this pivotal process, more than 4 billion individuals would have
faced food scarcity.

A system in dynamic equilibrium will resist changes to it and create a new equilibrium state. This description is
an expression of Le Chatelier's principle (Figure 1).
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Fig. 1- View of Le Chatelier's principle

A concept map was designed for the topic of Le Chatelier's principle and the factors affecting
chemical equilibria, as shown in Figure 2.
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Fig. 2- Concept map of Le Chatelier's principle
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Fig. 3- The effect of increasing pressure and decreasing volume on a closed gas system in equilibrium
Conclusions

Many reactions surrounding us are of the equilibrium and reversible types, playing a significant role
in our daily lives as well as in various industries for producing and supplying essential materials. Due to
the importance of chemical equilibria and the factors affecting them, as well as the governing laws, such
as Le Chatelier's principle, it is crucial to provide students with engaging and meaningful teaching to
avoid potential misconceptions.

The designed content addresses the teaching of Le Chatelier's principle and the factors affecting
chemical equilibria using a context-based approach, fostering students who are aware of daily life issues
and capable of applying their knowledge to solve real-life problems. Context-based learning allows
students to view their lessons in relation to everyday experiences and engage in tangible learning.
Research shows that connecting new knowledge with daily life increases students’ motivation and
interest, promoting problem-solving, deeper learning, exploratory learning, and various higher-order
thinking skills while reducing misconceptions.

Given the extensive applications of Le Chatelier's principle and equilibrium in life and industries,
appropriate educational content in this area is essential. The context-based approach can deepen learning
and be applied to teaching various subjects. Researchers should consider the impact of this approach in
teaching and learning other topics, including science education.

A Likert scale-based researcher-made questionnaire was prepared to evaluate the content's quality.
The questionnaire's validity was reviewed and approved by experts in chemistry and chemistry education.
The questionnaire and designed content, along with an explanation of its importance and purpose, were
then distributed to chemistry professors and student teachers pursuing a master's degree in chemistry
education at Shahid Rajaee Teacher Training University. A review of the completed questionnaire by
experts indicated that the produced content's quality and composition aligned with educational goals.
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