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ABSTRACT

Background and Objectives: Chemistry is one of the most practical subjects among the basic sciences. For
this reason, it is very important in the field of education. However, chemistry includes many abstract topics
that make learning it difficult for some learners. Therefore, the teacher plays a key role in teaching the
learner more effectively. Many teachers use the traditional method of teaching, i.e. direct teaching, in which
the learner is only a listener and does not do anything. However, the leading countries in the field of
education, use various facilities to explain strategies for teaching chemistry to make learning more effective
for learners. Methods: In this research, an attempt has been made to point out some of the strategies used
in the leading countries in the field of education by using available resources in the field of education, using
descriptive, theoretical, and qualitative research methods. Findings: The strategy based on creativity is one
of these strategies in which, by designing a teaching method, the teacher takes the education out of passive
mode. Technology-based strategy is another method that uses technologies such as mobile phones,
computers, etc., for better education. Conclusion: Considering that many learners in our country, have
problems with learning chemistry, and it is difficult for them to learn this subject, due to the ease and
effectiveness of the mentioned strategies, teachers can use the passive and direct modes since involving
learners in the teaching process makes the abstract concepts of chemistry easier for them and increases their
rate of learning.
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Extended Abstract

Introduction

Education is a lifelong process of acquiring knowledge and various skills that begins in childhood and
continues throughout a person's life. In this regard, education is vital to help us understand the world
around us, solve everyday problems, and improve society using available tools. Among the basic
sciences, chemistry is one of the required science disciplines that are a prerequisite for studying many
other scientific disciplines. Chemistry not only provides learners with chemical backgrounds to cope with
everyday life but also provides them with the knowledge needed for further studies in science and
technology. On the other hand, the connection of chemistry education with environmental issues is for
analyzing and investigating the environment resulting from the manufacture, processing, use, and
utilization of many medical science products, which makes chemistry a suitable subject for the
functioning of environmental issues during the education process. Learners often perceive chemistry as a
difficult subject because it involves learning abstract concepts. Abstract concepts act as a barrier to
making connections between learners’ experiences of concepts and classroom learning and may lead to
their inability to recognize the need to learn chemistry. Given the teacher's role in creating interest in
learning, providing an active and appropriate learning environment that increases group activity and
discussion between the learner and the teacher has a positive effect on motivating the learner to learn.
Therefore, teachers must improve the solution of everyday problems involving chemistry by applying
diverse strategies around educational materials related to the subject matter. To solve these problems for
learners, we need to move the education process from passive and direct teaching. Because when learners
are actively engaged in research and discussion, compared to when they are engaged in a passive learning
experience; they experience greater academic success. Teaching methods are active communication and
interaction between the learner and the teacher that improves learning. However, teaching strategies are a
combination of traditional teaching and the use of technology that involves the active participation of the
learner during teaching and helps him to trust his own capacities. In this method, the teacher plays the
role of a guide who stimulates the curiosity of the learners by asking various questions about the topic
being taught and helps them in their search for more knowledge. Creativity-based strategies are methods
that first identify talented and creative learners and then, by assessing them, develop this talent in them
from an early age. On the other hand, technology-based strategies are a group of strategies that use
computers, various educational software, the internet, and other technologies for the active participation
of learners (Bulman and Looney, 2016). In this study, we will get acquainted with several chemistry
teaching strategies that can take the flow of the class away from direct teaching by the teacher. The
mentioned strategies are divided into two categories: creativity-based and technology-based, each of
which refers to several types of strategies. We will discuss these strategies below.

Methodology

In this review study, by using analytical and descriptive research methods, after reviewing and analyzing
various sources on the topic of creativity and technology-based strategies and methods, we have collected
and categorized the materials and analyzed their effects on the target group consist of School students and
university students.

Results and Discussion

As we reviewed the creativity-based and technology-based teaching strategies, a summary is provided in
this section, broken down into categories, along with definitions of their concepts:

1. Creativity-Based Strategies

1-1. Blended Learning: This is a method in which the teacher is the main focus of the class discussion and
the student is busy taking notes.
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1-1-A: Cooperative Learning: Cooperative learning engages students in solving problems in groups
during class time.

1-1-B: Class Discussions: Class discussions allow the teacher to question students in the classroom in
ways that lead to understanding of the material.

1-1-C: Concept Maps: Concept maps draw students' attention to the hierarchical nature of chemistry and
the need to collect material from separate chapters.

1-2. Flipped Classroom Model: An approach in which content is presented in the classroom, then
practiced and repeated, and then problems are solved and resolved at home.

1-3. Chemistry Games: Generally, learners engage well with this method. The rules of the game are
simple and understandable, which makes it easy for most learners to cope with any added complexity.

1-4. Problem-Based Learning (PBL): In this method, the teacher acts as a guide rather than a source of
solutions.

1-5. Innovative Approaches to Teaching in the Digital Age: Consider innovative approaches to teaching
as improved problem-solving skills that allow learners to work faster and master concepts systematically.

1-6. Case Study (CS) Strategy: In this method, the teacher can use a fictional or even real story that is
involved in the learner’s daily life to engage the learner in the learning process and, by posing a problem
related to the topic, involve the learner in solving that problem.

2. Technology-Based Strategies

2-1. Film-based education: Learners’ perceptions of science and science are heavily driven by forces
outside of school, such as movies and television cartoons, comedies, and dramas.

2.2. Using simulation software: Simulations can be a very effective tool for providing learners with
powerful and lasting learning experiences.

2.3. Explain Everything (EE) software: Applications of this program include: (a) interactive whiteboard,
(b) video, and (c) feedback on documents

2.3-a: Interactive whiteboard: An interactive whiteboard is a presentation of lectures using a traditional
blackboard and PowerPoint slides on a single platform.

2.3-b: Video: Adding audio to an interactive whiteboard presentation allows for the creation of lecture
recordings and YouTube videos.

2.3-c: Feedback on documents: One of the key objectives of high-level seminars is to teach students skills
such as presentation skills, which are crucial for their success in continuing their undergraduate studies.

2.4. 3D molecular visualization software: In chemistry, the student must acquire the skills of
interpretation as well as spatial understanding of structures and processes to understand and solve
problems.

2.5. Interactive software: Interactive programs are used not only as software applications but also for
communication and entertainment.

2.5-A: Chemical molecule viewers: These types of programs can simulate models of molecular systems
and users can manipulate the molecular model to visualize it in different conditions.

2.5-B: Periodic Table and Database Applications: Web browsers on mobile devices can access the
modern periodic table and online databases for browsing.

2.5-C: Chemical Calculation and Reaction Applications: In addition to chemical compounds and related
chemical reactions, their equilibria, common calculations, searches, and related details in this type of
software are certainly of interest to chemists.
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2.5-D: Virtual Chemistry Lab Applications: Virtual practical labs continue to be considered the most
effective approach because learners can quickly set up a high-quality lab and save time collecting and
processing data, changing system configurations, which are often not possible in a real lab.

2.5-E. Game-Based Learning Applications: Game-based learning applications can help learners produce
clearer representations of their knowledge. As a result, this process can positively affect their access,
recall, and transfer of knowledge.

2-6. Interactive Chemistry Education Based on Information Communication Technology (ICT):
Interactive chemistry education solves problems related to improving the quality of education, the
personal development of learners, and the problems of teaching strategies.

2.7. Computer Game-Based Strategy: Using a game approach in the classroom is a dynamic and
interactive strategy that teachers can use to create an engaging chemistry learning experience for learners
to improve their curiosity, critical thinking, and problem-solving skills.

2.7-A: Digital Simulation: Digital simulation provides learners with a virtual laboratory where they can
conduct various experiments, observe chemical reactions, and explore complex concepts in a safe and
controlled environment.

2.7-B: Board Games: Board games specifically designed for chemistry education serve as valuable tools
for reinforcing knowledge and promoting collaborative learning.

Conclusions

Chemistry is one of the most basic topics in basic sciences. On the other hand, the abstract topics that we
encounter throughout chemistry make learning this subject difficult for learners. To facilitate these topics,
it is necessary to remove the teaching process from the direct and passive mode and increase the role of
learner activity in the teaching process. For this purpose, two types of strategies can be used: creativity-
based and technology-based. In the creativity-based method, the teacher uses a teaching method in which
the learner has an active role and the teacher alone does not play the role of the center of the class. The
integration of three teaching methods: cooperative learning, class discussions, and concept maps with the
flipped classroom model, games in chemistry, problem-based learning, and case study strategy are
examples of this type of teaching strategy that we examined. Video-based teachings, the use of simulation
software, explain-it-all software, 3D molecule visualization software, and interactive software, as well as
strategies based on computer games, are examples of technology-based strategies. Each of these strategies
targets one of the problems of learners in chemistry and tries to facilitate the learning path for them.
Given that in our country, many learners have problems with learning chemistry and it is difficult for
them to learn this subject, therefore, due to the ease and effectiveness of the strategies mentioned,
teachers can make the abstract concepts of chemistry easier for them and increase the amount of learning
for them to remove the class flow from a passive and direct mode and involve learners in the teaching
process. On the other hand, not only do these strategies make chemistry more attractive to learners, but
when they develop an interest in a topic, they pursue it more seriously and learning becomes more
effective for them, which is the goal of the teacher in his teaching.
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