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  Abstract 
The case study presented in this report provides information on the challenges of 
teaching physics for undergraduate students. We discuss the physics teaching 
method before and during the spread of COVID-19. Within the text, we explored 
the following topics: (1) Education before COVID-19; (2) The study problems in 
physics; (3) The face to face teaching methods; (4) Why is physics necessary for 
life? (5) Physics is associated with human thought; (6) Effective physics teaching 
skills; (7) Evaluation and assignments; (8) Characteristics of physics teaching 
skills; (9) Teaching physics and digital technology; (10) Challenges of the phys-
ics quality teaching during COVID-19. 
 
Keywords 
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1. Introduction 
Beginning of all, traditional work in the labour market differed in various fields (ESC-Comission, 2011; Field, 2010; 

Pellegrino & Hilton, 2012). The job creation became dependent on acquiring skills and creating the knowledge neces-
sary to achieve the quality of outputs of companies and organizations. Successful people increasingly expect to be able 
to:  

 Live and work in the global labour market in any country,   
 Travel as often as they like, for as long as they like,  
 Improving their learning skills all the time,   
 Working to increase their monthly income depends on their abilities and efficient creativity in job performance, 
 Willingness to work in a team on an international level,  
 Outsource things they don’t like doing, 
 Choose their hours and office. 

It is worth noting that the modern methods of learning in the twenty-first century have assisted in achieving new so-
ciety’s perception of employment in different fields. 

1.1. I am a physicist 

In 1968, after I finished high school, my parent wanted me to graduate from the faculty of Engineering. On the con-
trary, from the beginning, my interest was to study physics and to be a physicist. Thank God, I succeeded to study my 
favour field of measure physics at the Faculty of Science, Cairo University in Egypt. In 1973, I obtained my B.Sc de-
gree with distinction and I became a demonstrator at the same department. It was not easy to study all subjects and to 
cover much knowledge in both the classical and the advanced courses. At that time, many of the faculty members stu-
died abroad mainly in Europe and obtained their PhD. Those staff members skilled in teaching, and we were interested 
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in the topics they taught.  
During my early years at the university, I was studious. My colleagues always asked me how to understand the nature 

and applications of physics in life, how somebody can study and prepared for exams in a short period. I was aware of 
the difficulties and advised my students to do the following homework: 

1. Summarizing the physical theories with its laws of each topic in the form of points so that the summary does 
not exceed two pages, 

2. Solving some issues on each theoretical law of the textbook or from different scientific sources. In this way, 
these laws follow in the mind of the student in an organized manner, 

3. In case if somebody forgets some points, he can remember them more with more focus, and he must keep the 
summary until Needed. 

Many students had a problem of lack of focus, and they cannot understand the teacher and solve the issues that re-
quire them in homework (Freedman, 1996). To avoid mix things up the students must focus ideas in their mind in an 
orderly manner, and solve questions of all the issues of previous examinations conducted before (Banik et al., 2013). So 
that, the exams becomes routine for them. The problems solving in physics is that it uses mathematics. After reading the 
question for the first time, one must arrange the data, determine what is required, write the laws needed to solve the 
problem and replace the values in the question. If some results do not exist with the data, he tries to find them using 
previous laws and make up for them in the mathematical relationship to get the solution. One must read the textbook 
and save the definitions and the mathematical laws from being able to solve the physical issues. It was essential to solve 
difficult examples more than once and compare the solution to the book solution. The steps to resolve matters must be 
understood not preserved, because the issues are different, and conservation leads to the wrong resolution of issues (Bell, 
2016; Calvin, 2013; Finkelstein, 2004).  

In the practical physics course, the student must review the way that the scientific equipment works and understand 
their functions, uses, graphs, and mathematical laws. The studies cover evidence, conclusions and experimental results. 
At that time, the student always needed to study the physics pen, notebook, and a calculator (Gutulo & Tekello, 2015; 
Redish & Steinberg, 1999). 

2. Why is physics necessary for life? 
When we describe the physical properties of the material, we do not mean the character of absolute perfection. Still, 

we suggest that this material tries to reach perfection by studying in-depth all the significant and partial theories asso-
ciated with it so that a set of complete laws of events that occur around us and to reach this status as one of the essential 
aspirations of physicists. However, this may be a hit of luck and some fantasy (White, 2019; Goldenfeld & Woese, 
2011). 

During the period 1975 to 1985, fortunately, I worked and studied at the Free University of Amsterdam in the Neth-
erlands. I obtained my Doctoral and PhD degrees in the field of laser spectroscopy from the same Institute. I lived in a 
very healthy academic environment. In the Netherlands, the higher education system characterized by the following: 

 The transition towards the future managed carefully and reasonably by the government so that it is not changed 
or destabilized; 

 Every department had its academic freedoms and developed new patterns of autonomy; 
 The higher education sector met the economy’s needs in terms of people, training, research, and technology; 
 Each university maximized its values, adopt innovators and create & apply knowledge for the benefit of all; 
 The role of universities identified in educating students to live life to the fullest, by acquiring skills, promoting 

meditation, imagination, and creativity, and contributing to community building; 
 Every department must identify elements of strength and excellence in teaching and access to low participation 

groups; 
 Exact plans for scientific research were made to create new knowledge and link them to the local and interna-

tional economic development while providing clear opportunities for students to progress; 
 Nurturing and encouraging student talent in various fields; 
 The faculty introduces new methods of study and offer courses that meet the needs of students;  
 The education system provided the opportunity for all those who can benefit from it, and determined the suffi-

cient number of qualified staff and administrators to achieve the required tasks; 
 Strengthening the management of educational institutions and the wise of leadership, which accomplished the 

objectives of the institution and improve the quality education and training programs with the implement of the 
precision plans; 
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 Funding resources vary in colleges and departments through partnership research projects with the industry 
sector. 

2.1. Physics is associated with human thought 

I learned that physics has a special place in human thought because the different branches of human knowledge in-
fluence it. So it had all-time a vital role and a decisive impact in various fields of knowledge and science, such as ma-
thematics, philosophy, biology and chemistry. It created a range of developments in the medical and technical sectors 
including, the advances made in the concept of electromagnetic, which led to the widespread use of machines, instru-
ments and electrical devices, such as computers and television. The applications of thermodynamics led to a spectacular 
development in modern transport and engines. The equipment used to study various cosmic phenomena based on phys-
ical quantum mechanics such as the electron microscope and laser devices. This equipment led to the study of the atom 
and the emergence biological cells that used in the treatment and diagnosis of various cancers, Ball reported on the 
strangling between the human mind and quantum physics (Ball, 2017). 

To understand physics, the student must first realize that it takes a lot of effort. He needs to learn a lot of different 
things in the fields of natural sciences, computers, engineering, etc. so that he can understand physical theories and 
learn about their existing applications. Mathematics is one of the essential things about physics. One needed to under-
stand the mastery of mathematics such as the real number set, (the set of compound numbers), linear algebra (the space 
of vectors, arrays, etc.), calculus (limits and sequences), and the differential equations of different types.  

We noted that the need for these mathematical skills arises at different stages in one’s physics study, from primary 
school to advanced university levels. The question is, how to study and understand physics? In the beginning, we must 
begin to remember concepts and laws. Recently, Pawlak et al. (2020) introduced in detail a learning assistant approach 
to teaching computational physics problems (Pawlak et al., 2020). 

Complex physical rules usually adopted by more specific and more perceptible laws using mathematics. So it is ne-
cessary to understand the mathematics and the simple parts that make up the law; in other words, to understand a theory, 
we must understand how to derive it (not save it). Still, if the law is empirical, the student must understand the experi-
ment. It is also unnecessary to preserve the physical constants. Yet, at least one must know a way to reach them, wheth-
er through the Internet or books, but in the case of examinations, if the constants not given, they must be preserved, in 
addition to the importance of understanding the logic in mathematics and not keeping it (Chassy & Jones, 2019). 

It is worth to note that one will remember the constants and laws when used continuously, as the process of binding 
will become easier. Students must learn to solve many physical issues that contain many ideas; this will help them to 
understand the theory more, and linking the results of the resolution of these issues, as well as the effects of the ap-
proach with applications from real life in addition to images and shapes. It leads to a further consolidation of the con-
cept, and this linkage will be easy to do when solving many physical issues and problems.  

I taught the students how to solve the problem of physical issue. The steps are summarized as follows: 
1. Understanding what the problem is.  
2. One must describe the problem through related topics.  
3. One must develop a plan to solve the problem.  
4. To apply the proposed solution of the plan.  
5. To find and verify the solution.  

How someone fully understands physics. The student has to enrol in a university program in the field of physics be-
cause he (she) will be able to have many opportunities there. He will learn what he can't learn from books or the Internet, 
such as scientific research methods in physics, and ways to think about physical problems. He’ll get to know people 
who specialize in physics, which will allow him to talk to them (whether they’re professors or other students), the im-
portance of these conversations is that he will face questions that he may not have foreseen. Also, he will listen to many 
points of view, and he will be able to learn multiple ways to access information. Fundamental physics is a broad term of 
science and contains many sections that must learn to understand physics well. Classical mechanics, among others, in-
clude linear & rotational motion, Newton’s laws, and the mechanics of Lagrange & Hamilton. Electricity and magnet-
ism which is concerned with the study of static and moving charges, the electrical and magnetic fields that arise from 
them, the relationship between them, as well as the study of electromagnetic waves (which contain visible light inside 
them), among others. Optics which are concerned with the study of optical phenomena (i.e., related to light); Thermo-
dynamics is interested in studying the thermal interaction between objects. Statistical mechanics are interested in learn-
ing systems from a statistical point of view, as designs made up of a large number of items. Electronics contains diodes, 
coils, and capacitors. Special Theory of Relativity, it is interested in studying objects that move at very high speeds 
close to the speed of light. Ordinary quantum mechanics is considered one of the indispensable pillars of physics, which 
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is interested in the study of quantum systems, focuses on the idea of muzzling very much. Astronomy is an integral part 
of our physics study, and it has a lot of exciting things that are large physical systems such as planetary motion, and 
Kepler laws (which are part of classical mechanics). 

To study physics effectively, I advised my students of the importance of organizing time, and also writing notes dur-
ing the lesson and rewrite them again at home. They must study in a quiet place using soft music or natural sounds and 
not songs with words. Students must read the article slowly and try to understand every word in the text before and after 
the class. The duties given in each category are essential, where the things that the teacher thinks are important. So the 
students must solve, study & apply for exams so that they can measure their level and identify his weaknesses and dis-
abilities to start addressing them. Writing summaries and doing some research is essential. It helps the student to under-
stand the subject and save it more profound. Finally, the student must work hard because if he slackens and slows down 
in the performance of the work that he has to study or project or research assigned to him, he will not be able to learn 
and will certainly be doomed to failure (Krišťák, Němec, & Danihelová, 2014). 

Physics studies open up a wide range for students to enter all disciplines. Physics offers the possibility of graduate 
studies in physics, engineering sciences, computer science, genetics, neuroscience, biology, atmospheric and ocean 
sciences, economics and finance, journalism and public policy sciences. 

2.2. Effective physics teaching skills 

For teaching physics effectively, I learned that the professional teacher has to perform his activities through funda-
mental and significant processes. He aims to help students to better teaching and learning, as it is one of the works that 
can be judged, on its quality and mastered through analysis and observation. Therefore after evaluation, one can im-
prove and develop his performance. The method of teaching physics based on ease, accuracy and understanding of what 
a person acquires, and learns from a motor and mental point of view while providing a tremendous effort and costs. The 
physics teaching skill also defined as the teacher's act and his ability to create the required learning developed in several 
ways, such as educational preparation before the teaching process, knowledge of experiences and previous experiences 
in this subject. The variations of teaching skills depend on the nature of the teaching material taught to students, and the 
characteristics of the considered subject and their objectives. One must connect theory and practice (Redish & Steinberg, 
1999; Geelan, 2020).  

There are three domains, the planning, the implementation, and the evaluation. The planning process is considered 
the first skill that a teacher who seeks excellence in his teaching process. It is a plan to be carried out by the teacher 
alone; he thinks about the subjects to be taught to students and how to perform them. The planning process requires 
teaching high capacity. The teacher must know the nature of the target group (learners) and understand their most essen-
tial needs, to make sure that they are present during teaching, and also determines the abilities and capabilities of these 
students to try to devote them, and to use them in the teaching process. The above is one of the essential inputs in the 
planning process, on which the teacher depends on his planning. After identifying these things, the teacher must be able 
to set the objectives of the educational process, analyze the content of the material to be taught, determine the best way 
to present the scientific material, and thus reach an elaborate plan for the lesson he will deliver. This plan should men-
tion most important justifications in his use of educational objectives, as well as the sources of deriving from these ob-
jectives. The developed goals must be robust, precise and serve the educational process. 

The execution of physics teaching skills includes the performed practices within the classroom. In section 3, we 
present many other skills. 

3. Boot before lesson 
The teacher must establish a friendly relationship with the students to study and to participate in the science subjects. 

3.1. Pre-lesson preparation 

The pre-lesson preparation is the process aimed to make the student ready for the new lesson. The teacher must use 
all the words and actions so that the students are in a state of mind, and emotional lye that allows them to receive and 
accept the new information, and preparing the necessary skills. To view the lesson, the teacher must use a different 
process of preparing the course. This preparation is limited and focuses on the logical, emotional aspect of the students, 
their interest and making the orientation of students, and their feelings towards the scientific physics subject. After un-
derstanding these feelings, and the positive response to them, thus, the teacher will earn the friendliness and love of his 
students (Redish & Steinberg, 1999). 
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3.2. The use of blackboard 

A blackboard is a tool of the teaching process, which helps the teacher to make him happy with the success of his 
educational work, and the use of the blackboard means integrating it into the educational process. If the teacher uses it 
optimally in the classroom, that is half of the lesson. The blackboard has many functions including, statement of terms, 
concepts, definitions of the course, and distance from the abstract character in the class that is bored of students, and the 
blackboard also helps to facilitate the explanation and analysis of the scientific material in the lesson, examples, and the 
use of additional drawings (Ball, 2017).  

3.3. The art of asking the question 

The art of asking questions in the classroom is the basis of the teaching process. It increases and deepens the process 
of thinking among students, through the meaningful questions used by the teacher, and to ask questions of great impor-
tance in improving the classroom atmosphere. The interspersed works, educational events, it adds an atmosphere of 
complimentary assistance. The bond between the teacher and his student so that the student is not just a recipient indi-
vidual. He is a human being who receives information in a proper way, where he talks and discusses; he is in the class-
room an active individual, interacting with the subject at hand (Vogt, 2003). 

4. Evaluation and assignments 
The homework placed by the teacher creates a kind of cooperation between the teacher and the student. The educa-

tors work together to make the educational process a success. Also, the students have a sense of responsibility towards 
themselves, attention to time and its value. The actions and statements made by the teacher help students to organize the 
information received in the class. It helps them to absorb more, and the closure is an activity complementary to the 
preparation of the lesson in an action started by the teacher. Still, closure is an activity that concludes the topics and 
shows the usefulness of the skill of closing in attracting the attention of students and guiding them to the end of the les-
son. Develop data that can provide the level of students, and send reports to parents. Teaching is a science and art dif-
ferent views on the concept and what is teaching, whether education is an art, or is it science and art together, some of 
the educators believed that teaching is an art, and the students should surround the teacher. Knowledge to perform the 
teaching process, and there is no need to prepare the teacher and prepare it before the teaching process. Some others 
mention that teaching is based on a set of scientific foundations, a collection of research, specialized studies in educa-
tion and psychology, and the third are that it is a profession that requires a set of skills, competencies that the teacher 
must master, and practice before the teaching process. In this sense, teaching became science and art at the same time 
(Permatasari, Istiyono, & Kuswanto, 2019). 

5. The importance of physics teaching skill 
The necessity of teaching skill has emerged in many aspects, as the teacher’s mastery of this skill facilitates the 

achievement of the objectives of the teaching process, facilitates the implementation of the work and tasks required. The 
ability of this skill deepens the process of teaching and learning, with increased awareness. Thus, the practice of the 
teaching process becomes very easy, and therefore the most significant achievements can be reached by the teacher and 
the students (Geelan, 2020). 

5.1. Characteristics of physics teaching skills 

Physics teaching skill is a form of effective teaching. It seeks to achieve specific objectives, graduating from the 
teacher in the form of behaviour associated with mental, verbal, motor or emotional responses, adapted accurately to the 
conditions of the teaching situation, and teaching skills possess many characteristics, most notably: 

 General: The teacher’s job is very similar at different stages of study and other physical subjects. Still, some-
times the change is like the attitude, which takes into account the age and the nature of the educational content. 

 Change: It is possible that the teaching curriculum will change, and often associated with the conditions of so-
ciety. The new teaching skills depend on the curriculum philosophy and the nature of students.  

 Interaction: The nature of teaching attitude is complex; it is challenging to separate teaching behaviour so that 
skills are also difficult to separate from each other.  

 Different performance method: There are undoubtedly behaviour patterns commonly used by teachers in the 
case of a particular skill, but this does not prevent differences between teachers, and this is related to their atti-
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tudes, and the effect of the method of applying the skill.  
 Learning ability: Pre-service and skill acquisition subjected to four factors, including experience, motivation, 

execution, and practice. Types of teaching skills need to be practised, and trained after having prior information 
about them, in addition to a specific mechanism that demonstrates the skill within the behaviour, to stabilize 
them, and not forget them.  

 The types of these skills are: 
 Cognitive skills: Cognitive skills need a particular brain performance, used in the face of problems, or situa-

tions, that need solutions.  
 Dynamic skills: Dynamic skills include motor performance, such as role-playing, writing, and action-needed 

activities.  
 Planning: Planning is a scientific method through which practical measures are necessary to achieve future 

goals. 
 Social skills: Social skills are related to the emotional nature of each teacher. Among the most prominent 

teaching skills are those that play an essential role in the teaching process. The most important of these skills 
are: 
 Process students’ answers, not ignore them, but should comment on them before moving on to a question, 

or another student.  
 The teacher diversifies the excitement to attract the attention of the students during the lesson.  
 The teacher prepares for the new lesson to make students ready for the new class.  
 The teacher promotes and offers rewards to students for particular desirable attitude.  

6. Teaching physics and digital technology  
The fundamental principles of digital integration of educations are summarized as follows:  
 Educational technology is not an alternative or an addition to teaching methods presented above. 
 The use of education technology will contribute to the success of the education development strategy for the 

benefit of students. 
 Students are increasingly advanced users of technology. So this can often mean being open to the possibilities 

presented to teach and prescribe the use of specific programs. 
 Learning to be a global citizen is crucial in a world where technology is erasing borders. 

Instead of struggling to give students all the information teachers need to succeed in areas they know little about it. 
Teachers can support students as they make their steps into different subjects. Digital education is about preparing stu-
dents to go beyond their teachers, making sure they have the skills to do it, and then helping along the way as they build 
confidence to achieve. Teachers need to be forward-thinking, curious, and flexible (Euler, Gregorcic, & Linder, 2020).  

6.1. Teachers must be learners 

Teachers must learn new ways alongside their students. In this concern, I asked: What will be the future of students? 
What kind of knowledge students will be after thirty or sixty years? How can teachers contribute to give students those 
skills and knowledge? How can teachers changing student mindset and making him a leader, and bringing changes in 
the classroom, and community? In this regard, I introduced five tasks that the teachers should do. These tasks are as 
follows: 

 Teachers must invite students to contribute to strategy meetings and decision making to create adaptable learn-
ing environments suited to different sorts of collaboration and group work. 

 Teachers must encourage students to take ownership of community service programs. 
 Teachers must find ways to connect students to people of their age in other parts of the world, 
 The teacher must review the use of technology in the classroom: how can it be made more effective? In a time 

when mental health and wellbeing is one of the biggest challenges facing young people, teachers can give stu-
dents the skills they needed such as communication, critical thinking, and emotional intelligence beyond the 
workplace. They can help people through the most challenging times of their life.   

Finding their passion, doing it well, having a sense of purpose and focus, and being able to control their work and life 
are all significant steps on the path to wellbeing. The ability to think critically and creatively, to collaborate with others, 
and to communicate sets students up for success in their careers, but also empowers them to lead happier and healthier 
lives.  
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7. Challenges of the physics quality teaching during Covid-19 
During the time of closing universities due to the sudden spread of Corona pandemic and the trend of countries to 

complete study programs via the Internet (Schröder-Turk & Kane, 2020), many questions arose as follows: 
 Did the closure of universities lead to the relaxation of faculty members and administrators from performing 

their duties? 
 Did the online study run smoothly and effectively? 
 What are the quality standards of the online education system, especially in the field of physics)? 
 Did the online education system need to create new guidelines for designing appropriate curricula for online 

learning and monitor the performance of the teachers?  
 There is no doubt that there are shortcomings of online learning in physics (as in many other fields) compared 

to face-to-face learning, such as the following: 
 The lack of communication between students themselves and the teachers,  
 The poor performance of the teacher, and his inability to supervise the quality of learning,  
 The lack of practical training in the student laboratories, 
 Unavailability of communication through internet networks, 
 The lack of financial resources and capabilities to train teachers and students on the digital transformation of 

education. 
 Students have difficulties in self-understanding in subjective ways of the physical concepts and theories. 

In light of the crisis and trying to get out of it with the least losses, I raised the questioned concerning the quality of 
online education outcomes compared to face-to-face learning in physics education. In this respect, we need to think out 
of the ordinary bureaucratic routine to recognize, understand, and address these critical issues (Zaki Ewiss, 2020) and 
(Zaki Ewiss & Afifi, 2020).  
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