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Abstract

The results of numerous researches show that students do not easily communicate with
physics lessons and the learning process of this lesson in schools has become a challenge for
teachers and learners. The use of new teaching approaches is currently receiving a lot of
attention from educational experts, and one of these approaches is the cognitive approach in
education. From a cognitive approach point of view, teaching is done when the learner
actively participates in learning and makes maximum use of his thinking power. With the
spread of virtual education in formal education, we saw challenges in physics classrooms.
Therefore, the current research was carried out to optimize a virtual physics classroom based
on the cognitive approach. This research was conducted with a qualitative approach and
phenomenological method, and its statistical population is physics and education professors in
the two cities of Tehran and Mashhad, in 1401. Sampling was done with a purposeful method
and the data was collected using a semi-structured in-depth interview that continued until the
limit of information saturation and then analyzed based on the model of Colaizzi (1978). The
researches of this research are divided into nine categories that include opportunities,
challenges and solutions to solving physics problems, as well as teaching models, teaching
methods, teaching methods and techniques, appropriate homework and evaluation systems,
class management solutions and solutions to strengthen students' cognitive strategies for
virtual physics education. Finally, using the obtained results, the best models, methods,
teaching and evaluation techniques were introduced to optimize virtual physics classes with a
cognitive approach, which can be used by physics teachers as well as basic science teachers.
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Introduction

Numerous researches findings show that students do not easily communicate with the physics
lessons which makes this lesson a challenge for teachers and learning in schools. The use of
new teaching approaches is currently receiving a lot of attention from educational experts.
One of these approaches is the cognitive approach in education. From a cognitive approach
point of view, teaching is taking place when the learner actively participates in learning and
makes maximum use of his thinking power. With the spread of virtual education in formal
education, we face challenges in physics classrooms. Therefore, the current research was
carried out to optimize a virtual physics classroom based on the cognitive approach. In this
research, we want to know what opportunities and limitations exist for virtual teaching of
physics and what are the solutions to solve its challenges? What cognitive models are suitable
for teaching physics in virtual space? What methods, means, and techniques should be used to
teach physics in a virtual class? This study intends to develop a suitable model based on the
cognitive approach for the virtual education of a physics topic. In this optimal model, things
like how to face the challenges of online education, time management in the classroom, how
to use experiments in teaching, introducing the best models, appropriate teaching methods and
techniques for physics lessons, paying attention to individual differences, How to use group
interactions, we discuss how to use new homework systems and how to strengthen the
cognitive learning strategies of learners.

Method

This research was conducted with a qualitative approach and a descriptive phenomenological
method, and its statistical population were all physics and education professors in the two
cities of Tehran and Mashhad, in 1401. Sampling was done purposefully and using two
methods of criterion-based and snowball sampling. Based on the criterion-based method, first,
one of the professors was selected as the starting point of the interview, who, while having
high experience in education, had a relevant academic degree and was willing to participt in
conducting the interview. Then, based on snowball sampling, the next interviewees were
introduced by the initial interviewee. The sample volume based on the information saturation
process was completed in the sixth interview; but to validate the findings, the interviews
continued until the seventh person. The tool used in data collection was a semi-structured
qualitative interview of general guidance type. To analyze the data obtained from the
interviews, Colaizi's seven-step method (1978) was used. Guba and Lincoln's (1994)
reliability criterion was used to measure the validity and reliability of the data. In this
criterion, the validity of the data was determined by using the methods of believability
through the self-review of the researchers and reliability by the precise guidance of the flow
of data collection and their alignment. In addition, the text of the interviews was provided to
the expert for re-coding. After re-extracting the themes by this expert and comparing them
with the initially extracted themes, the alignment of the researchers' and the subject expert's
attitudes was established.

Result and Discussion

The findings of this research showed that saving in the management of financial, human, and
time resources, familiarizing teachers and students with technology, creating educational
networks between teachers and strengthening educational justice, transferring the experiences
of teachers in certain areas, Increasing self-confidence and self-expression of students in class
is one of the most important advantages of virtual space. Also, the proposed solutions for
improving the quality of virtual physics education are as follows: empowering teachers to use
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new teaching methods, assignments, and evaluations such as using work folders, further
strengthening collaborative activities, the possibility of wusing virtual educational
environments, familiarizing teachers With technology, among the most important suggestions
to reduce these restrictions were expressed. The next part of the research is teaching and
evaluating patterns, methods, and techniques that are needed for the virtual physics class with
a cognitive approach. The most important of these findings states that in choosing educational
methods, phenomenon-oriented, reverse, context-oriented, and research-oriented educational
methods should be used. Also, educational models of the information processing family were
the most recommended for physics virtual education. Also, strengthening the spirit of
teamwork through creating group participation, paying attention to the individual differences
between students and individual education, using the gamification approach, Giving the
learner enough opportunity to review and reflect on the educational content, and using mental
imagery are among the most important virtual teaching techniques in physics.

Conclusion

The challenges of using virtual education, its advantages, and disadvantages are one of the
most important concerns in the field of education today. Therefore, it can be said that in
courses such as physics that require interactive education, problem-solving, experiments, and
experience, students and teachers have experienced more challenges during the Pandomy era.
In this research, the advantages, limitations, and suggestions to solve the limitations of the
virtual space were first introduced, and then the models, methods, teaching, and evaluation
techniques required for use in the virtual physics class with a cognitive approach were
introduced.
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Table 1: Characteristics of the participants in the research
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Figure 1: In this figure, the advantages of using virtual education are displayed in different axes.
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Figure 2: In the above figure, the disadvantages and limitations of using virtual education are
displayed in different axes.
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Figure 3: In the above figure, suggestions and practical solutions to reduce some limitations and harms of virtual
education are displayed in different axes.
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Figure 4: In the above figure, the related codes are divided into three sections, which include teaching patterns,
teaching methods, and teaching methods and techniques, and the axes of each are displayed separately.
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Figure 5: In this figure, the strategies to strengthen the cognitive strategies of learning in the classroom
are displayed in various axes.
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