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Abstract. The paper presents the results of the study on physics learning during the pandemic in 
Croatian schools. Data were collected using an online questionnaire and knowledge tests for each 
level of pre-university education (two testing cycles: school year 2020/2021 and 2021/2022). The 
data from questionnaire shows how physics teaching was conducted from the students’ point of 
view and what problems the students had with online teaching and learning. The knowledge tests 
results show the difference in the level of physics knowledge in the pre-pandemic period, during 
online and hybrid teaching. 
 

Introduction  

After 3/16/2020, when all schools in Croatia were closed because of the Covid-19 pandemic 
(COVID-19), not only the way of teaching physics changed, but also the way of learning physics. 
Students accepted the teaching methods presented by teachers, but not all of them have the same 
effect on the acquired knowledge and skills [1, 2]. Face-to-face teaching was completely replaced 
by online non-contact teaching at the beginning of the pandemic, which evolved in hybrid teaching 
during 2021/2022 school year, because of the necessity of the conditions in which the teaching 
process takes place. During those transitions many alternative teaching methods were used, 
including experimental work. But all these teaching methods must be structured [3] and have well-
prepared teaching materials [4]. The question arises about the learning conditions and the 
performance of students who have experienced this type of physics teaching. 

Research question and methodology 

 
Two research questions were set: How does COVID-19 pandemic affect physics learning? How 

does COVID-19 pandemic affect the acquired physics knowledge? A study was carried on the pre-
university level in Croatia.  

To answer the first research question, the online questionnaire (instrument) was prepared. It 
consists of 5 parts: general data, conducting physics teaching during the pandemic, experiments in 
physics teaching, sociological component, exchange of experience. The questionnaire was 
completed by 1363 students (12.3% of elementary school students, 61.9% of female students).  

To answer the second research question, a knowledge test was created for elementary and high 
school students who have physics: two last grades of elementary school, four-year high school 
with physics classes during all 4 years. Therefore 6 different physics online knowledge tests with 
20 conceptual questions each, based on regular questions from national examination of knowledge, 
were prepared. The tests were administered in two cycles: 2020/2021 (under online teaching) with 
a total of 1303 students (39.8% of elementary and 60.2% of high school students), 2021/2022 
(under regular/hybrid teaching) with a total of 704 students (41.6% of elementary and 58.4% of 
high school students). 



Results 

The results of the questionnaire show that during 2020/2021 school year only 1% of students 
do not have a computer, and 48% have their own computer. Regarding the implementation of 
physics classes, 44% stated that they did not have direct teaching or had less than in regular 
conditions (before Spring 2020) (2 hours per week), and those who have direct classes participated 
in it every hour. Almost 29% of students did not learn physics during online classes, while 60% 
studied one or two hours a week.  

Like physics teachers, students are convinced that physics classes were conducted in the same 
details as in regular conditions, most often via Teams channel, Yammer or e-mail. 63% of students 
stated that they very rarely had any experimental work, and the most common experiments was 
through ICT, video or images of the experimental setup [5].  

About 40% of students reported that their workload in online classes was the same as in regular 
conditions, and that homework and writing formulas and definitions were the only required 
assignments. Like teachers, students also experienced problems due to technical difficulties, 
insufficient space to participate in online classes, and lack of direct communication with teachers 
and other students. But regardless of the advantages of online classes in terms of convenience of 
participating in online classes at home, over 60% of students said that the regular form of classes 
was better. 

The analysis of physics knowledge tests shows a negative trend in the level of knowledge at all 
grades, when comparing two cycles of knowledge tests separately with results of tests before the 
Spring 2020. There is a slight positive shift in the second testing cycle (2021/2022) in comparison 
to the first one (2020/2021), as in the overall results of the physics knowledge tests, so up to the 
index of difficulty of individual tasks.  

Conclusion 

From the results of the study it is evident that the lower level of physics knowledge of students 
of all examined classes can be related to the implementation of the teaching process, experimental 
work and the obligation to participate in the teaching process during the above mention special 
era. In the contribution, we will present the preliminary results of the questionnaire and the 
preliminary results of the physics knowledge tests for Croatian students. 
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