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This study explores secondary school mathematics teachers’ perceptions of teaching and learning during 

to post the COVID-19 Pandemic. The Quantitative data were collected through a survey of 45 secondary 

school mathematics teachers (34 females and 11 males). Moreover, the qualitative data were collected 

through semi-structured interviews with four secondary school mathematics teachers (2 females and two 

males). The quantitative data were analysed statistically. Moreover, thematic analysis was used to analyse 

the qualitative data. The quantitative results indicate a significant connection between teachers’ difficulties 

in teaching and learning and their profiles: their school type, academic degree, and professional 

qualification. The secondary mathematics teachers of public schools faced more obstacles than the teachers 

of private schools. The qualitative analysis showed that five main instructional aspects might affect teaching 

and learning success during the pandemic era: learning modes, learning activities, learning media, 

learning tools, assessment, and time consumption. 
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INTRODUCTION 

 

The outbreak of the COVID-19 pandemic around the world has changed almost all aspects of life, 

including education. The obstacles of overcoming the epidemic so that it does not spread more widely have 

forced world leaders to develop super strict rules so that the chain of transmission of COVID-19 can be 

broken. WHO (World Health Organization) (2019) offers some recommendations, such as social and 

physical distancing, which have made choices challenging to implement in each country. In March 2022, 

the Indonesian government implemented “large-scale social restrictions” due to the increasing number of 

infected people. Then, it was followed by other regulations such as learning from home for all students at 
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any level of education (Kementerian Sekretariat Negara Republik Indonesia, 2020). This regulation, then, 

was followed by another regulation made by the Ministry of Education and Culture regarding the mode of 

teaching and learning and adaption to the curriculum (Ministry of Education and Culture, 2020). 

At the beginning of the pandemic era, all schools were forced to stop and adapt to the “new normal” 

learning mode without classroom activities. Theoretically, there are some options for learning mode, such 

as fully online (i.e., interned-based: synchronous and asynchronous) or mix-learning mode (Online and 

Offline) (Richardson et al., 2020). The teacher or school can choose the various learning mode options. 

However, each option has its advantages and disadvantages. Recent studies show that many factors 

influence the success of online learning, including financial ability, internet access, people’s background, 

teacher and school quality, depression, and anxiety (Cairney-Hill et al., 2021; Davis et al., 2022; Ford et 

al., 2021; Gurung, 2021; Kamal & Illiyan, 2021; Özüdoğru, 2021; Wallace et al., 2022; Yan et al., 2022).  

At present, the situation is showing the direction of “the ending” of the pandemic period towards the 

post-pandemic period, which means that at this point, the world of education will get back to normal in its 

functions. This is indicated by the regulation of the ministry of education and culture regarding the new 

rules for implementing learning that learning will slowly be carried out face-to-face in the classroom 

(Ministry of Education and Culture, 2022). However, this also needs to be separated from the process of 

re-adaptation related to the learning process. It can be assumed that several factors will influence this 

adaptation process. Therefore, researchers are interested in conducting a thorough investigation regarding 

teacher perceptions of teaching and learning during the pandemic towards the post-pandemic era.  

 

METHOD 

 

Research Design 

The method of this current research was a mixed method: quantitative and qualitative (a case study). 

The quantitative analysis aimed to investigate the correlation/connection between teachers’ profiles (i.e., 

gender, type of school, professional qualification, and education degree) and their difficulties in teaching 

during the pandemic era. Meanwhile, the purpose of the case study is to describe a case of teachers’ 

difficulties in teaching faced during the pandemic toward the post-pandemic era in-depth in real-life 

comprehensively (Creswell, 2012). All research instruments, including the operational definition and 

indicators, were developed based on our literature review and validated by experts. 

 

Participants 

Participants in this study were 45 mathematics teachers at secondary schools in Malang and Batu cities, 

east java, Indonesia. The participants were chosen using a purposive sampling technique based on their 

demographic factors such as gender, types of schools, professional qualifications, and willingness to be 

involved in the research. Then, they were invited to answer online questionnaires via Google Forms. 

TABLE 1 presents the profiles of the participants. Then, we invited four teachers involved in the survey to 

the interview session. The four teachers were chosen based on their willingness to involve in the research, 

gender and types of school representation (2 private and 2 public schools, 2 males and 2 females) and their 

communication skills. 

 

TABLE 1 

PROFILE OF PARTICIPANTS 

 

 Frequency Percentages (%) 

Gender   

Female 11 24.4 

Male  34 75.6 

Type of School   

Public School 31 68.9 

Private School 14 31.1 
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Degree of Education   

Master 9 20 

Bachelor 36 80 

Professional Qualification   

Certified 35 66.7 

Not Certified 10 33.3 

 

Data Collection  

There were two stages of data collection. The first stage was collecting data surveys of mathematics 

teachers in secondary schools in two cities in Indonesia who used online learning during the pandemic as 

participants. The survey was in the form of closed questions and applied the Likert scale using Google 

Forms. The questions represented the teachers’ perception of teaching and learning during the pandemic 

covid-19. The second stage was an interview session using semi-structured open-ended questions involving 

4 mathematics teachers who responded to the survey. The interviews were conducted online for 30 minutes 

to an hour per participant and were recorded via the GMeet app. Each teacher was assured of confidentiality 

and assigned a pseudonym. 

 

Data Analysis  

The quantitative data collected via the survey were analysed statistically using SPSS Statistic 26. We 

used a non-parametric test (e.g., Mann-Whitney U test) to analyse the survey data because the data were 

not distributed normally (Aljandali, 2017; Anwar et al., 2021). The Qualitative Data collected via the 

interview were analysed qualitatively to identify, evaluate, and make a theme expressed by participants 

using inductive and thematic analytics (Nowell et al., 2017; Saldaña, 2013). To do so, firstly, we transcribed 

the responses of each participant during the interview session. We read the transcript line-by-line, then 

coded and categorised the data survey and transcripts using NVivo 12 program. In this case, we used 

inductive coding to identify the themes based on the participant’s responses to answer the research questions 

(Saldaña, 2013). Then, we interpreted the participants’ responses based on the data (survey and transcripts) 

categorised and themed (i.e., triangulation data sources). During the research team meeting (i.e., 

triangulation of interpreters), we discussed the interpretation to cross-check whether all interpretations were 

based on the data. We conducted all these steps of analysis as a way to guarantee the credibility and 

confirmability of our findings (Korstjens & Moser, 2018; Nowell et al., 2017). 

 

FINDINGS AND DISCUSSION 

 

We used the Mann-Whitney U test to investigate the connection between teachers’ obstacles in teaching 

and learning during the pandemic era and their gender, level of education, and type of school where they 

teach because the data were distributed normally; see TABLE 2. The Mann-Whitney U test result indicated 

that the mean scores of a variable regrading teaching difficulties for the teacher of public schools and private 

schools differed significantly,𝑈(31,14) = 126.500, and two-tailed 𝑝 = 0.13. In contrast, the mean scores 

for other aspects of each group did not differ significantly; see TABLE 2 for the details. It means that there 

was a significant connection between teachers’ difficulties in online teaching and the type of schools. 

Teachers at public secondary schools face more obstacles during online learning than in private secondary 

schools. Our qualitative data indicated that there are several factors why teachers of public schools face 

more difficulties. First, most public school students were from low-income families with economic issues 

in preparing appropriate technological tools and skills to support online learning. Second, the students lived 

in rural areas where internet access was limited. These findings were also found in previous studies 

(Cairney-Hill et al., 2021; Ford et al., 2021; Giatman et al., 2020; Gurung, 2021; Gustiani & Sriwijaya, 

2020; Kamal & Illiyan, 2021; Mishra et al., 2020; Özüdoğru, 2021). 
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The Mann-Whitney U test result indicated that the mean scores of variables regarding the difficulties 

in assessing the teacher whose level of education was a bachelor and master differed 

significantly,𝑈(36,9) = 105.50, and two-tailed 𝑝 = 0.040, see TABLE 2 for the details. It means there 

was a significant connection between teachers’ difficulties in implementing assessments and teachers’ level 

of education. Teachers with bachelor’s degrees found it more difficult to assess their students’ performance 

during online learning than master’s degrees. There were several explanations to support these findings. 

For instance, the teachers whose academic degree was master’s had broader knowledge of various 

assessment instruments that could be implemented while implementing learning from home. Consequently, 

they could implement flexible/appropriate assessment fitting to their situation. Existing studies confirmed 

these explanations by (Azhari & Fajri, 2022; Bawa’aneh, 2021; Guangul et al., 2020; Perwitasari et al., 

2021; Slack & Priestley, 2022) 

We also found a significant difference between the mean scores of variables related to teachers’ 

difficulties in using appropriate learning materials to support their teaching between certified and non-

certified teachers. The Mann-Whitney U test shows it,𝑈(35,10) = 134.50, and two-tailed 𝑝 = 0.045. It 

indicates that the non-certified teachers faced more obstacles in using or preparing appropriate learning 

materials during the pandemic than the accredited teachers. In other words, the certified teachers were more 

capable of using or preparing suitable learning material to support their learning than non-certified teachers. 

These findings were in line with previous studies by (Limbong et al., 2022; Sinulingga & Simatupang, 

2019).  

Based on our qualitative analysis, we identified six elements of online teaching and learning 

contributing achievement of instructional objectives, namely learning modes, learning activities, learning 

media, learning tools, assessment, and time consumption, see FIGURE 1. 

Our data showed three learning modes: fully online, mixed online-offline, and hybrid learning used by 

the teachers, see FIGURE 2. Most teachers used mixed online-offline modes at the beginning of the 

pandemic era. The term online refers to a “modified” asynchronous learning where the subject matters (e.g., 

video of explanation, students’ task, or assessment) were displayed and sent via WhatsApp application of 

the parents’ mobile phone. The term “offline” of the mixed online-offline learning modes refers to face-to-

face teaching and learning with some restrictions regarding the number of students and duration. They used 

this mixed learning mode because of (1) the limitation of technical aspects, such as the readiness of e-

learning means, and (2) teachers’ and students’ capabilities to use e-learning platforms (GMeet, Google 

classroom, Zoom, etc.). However, then, some teachers attempted to implement fully online: synchronous 

or asynchronous. The teachers who teach at schools in rural areas where internet access and appropriate 

online learning platform are limited still use mixed online-offline. After the Indonesian government 

announced a regulation regarding relaxing the “large-scale social restrictions” (Ministry of Education and 

Culture, 2022), teachers implemented mixed online-offline and hybrid learning. Comparing three learning 

modes, teachers felt more convenient using mixed online-offline, which is in line with the previous studies 

(Ghazi-Saidi et al., 2020; Muthuprasad et al., 2021). 
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FIGURE 1 

FIVE LEARNING ELEMENTS SUPPORTING THE ACHIEVEMENT OF 

LEARNING OBJECTIVE 

 

 
 

FIGURE 2  

TYPES OF LEARNING MODES USED BY THE TEACHERS 

 

 
 

Regarding the learning media, we identified eight learning media/learning platforms used by teachers 

to support their teaching: GMeet, Powerpoint, Google Classroom, Google Form, Whatsapp, Video 

YouTube, Kahoot, and Ruang Guru, see Figure 3. Teachers often used learning videos downloaded through 

YouTube and/or created by the teacher as media to introduce the problem and visualisation representing 

the mathematical concepts. To support the teacher’s explanation in the created video, some teachers used a 

certain software/application tool, GeoGebra, as this app has excellent features such as construction dan 

dragging tools to help students understand the concepts (Anwar et al., 2022). Some teachers preferred to 

use ready instructional videos because it was more effective than those made by teachers. These facts were 

in line with previous studies (Al-Zain & Al-Osaimi, 2021; Brame, 2015, 2016; Cuccurullo & Cinganotto, 

2015). Some teachers created their learning videos to support their online learning. Using their video was 

more convenient as it offered some advantages, such as the flexibility of duration and contents (Syaripuddin 

et al., 2019). The created video explained the concepts and step-by-step procedure for solving the problem. 

The teacher also often used Whatsapp and google Forms as media to send tasks, learning videos, and 

assessments and collect students’ answers to assignments or tests. 
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FIGURE 3 

LEARNING MEDIA USED BY THE TEACHERS 

 

 
 

In the context of learning activities, we identified three main activities used by the teachers: questioning 

and Answering (Q&A), Discussion, and Lecturing/teaching (see Figure 4). We found that the questioning 

and answering activities were used more often than others as it was more convenient, which was in line 

with the findings of the study by Mills et al. (2015) and Kuhn (2007). The teacher used GMeet, Zoom, or 

Classroom app to conduct the question and Answering method. The teacher who found difficulties in 

conducting fully online teaching and learning because of internet access implemented the lecturing method 

by recording the lecture and sending the recorded video to the students via parents’ Whatsapp application. 

However, the duration of the videos was limited to around 15 minutes. Another issue was that most students 

did not watch the video for some reason, such as the students’ limited access to their parent’s mobile phones.  

 

FIGURE 4 

TYPES OF LEARNING ACTIVITIES USED DURING ONLINE LEARNING 

 

 
 

During online learning, the duration of online teaching and learning was limited for some reason, such 

as limited data access. We found some consequences of this limitation, namely the pace of activities, 

assessments, and application usage, see Figure 5. This situation might affect the rate of activities, 

application usage, and pace of evaluation. In everyday situations, the instructional duration was around 40-

50 minutes per hour, but during online learning, the time was shorter, about 10-15 minutes per hour. This 
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limited duration of instruction influenced the achievement of learning objectives. In this situation, teachers 

decided to focus on some essential topics or learning materials to be taught. We also identified several 

barriers faced by the teachers in explaining mathematical concepts or supporting students’ understanding 

(Bender et al., 2004; Calafiore & Damianov, 2011; DiBiase, 2000).  

 

FIGURE 5 

TIME-CONSUMING DURING ONLINE LEARNING 

 

 
 

To assess the quality of learning, the teachers attempted to assess all aspects, such as affective, 

cognitive, and phsycomoric (Sa’dijah et al., 2016, 2018); see Figure 6. Our findings indicate that the validity 

and effectiveness of the implementation were questionable for some reasons; for instance, some students’ 

answers were identified as parents’ works, and some students could not use the assessment 

tools/applications (Mukhtar et al., 2020). The teachers used some strategies to minimize these issues (e.g., 

cheating). For instance, the teachers who combined online and offline learning asked the students the 

explain their answers orally during the face-to-face meeting for clarification. Meanwhile, teachers who used 

online learning mode asked students to activate the camera and mic during the examination, which aligns 

with the study conducted by Tan et al. (2021). 

 

FIGURE 6 

ASSESSMENT INSTRUMENTS USED DURING ONLINE LEARNING 
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CONCLUSION 

  

The quantitative results indicate that teachers’ difficulties relate to their school type, academic degree, 

and professional qualification. Our findings showed that five main instructional aspects might affect the 

success of teaching and learning during the pandemic era: learning modes, learning activities, learning 

media, learning tools, assessment, and time consumption. These findings indicate some consequences to be 

considered by the teacher, curriculum developers, or other stakeholders in education. Firstly, the curriculum 

should be more flexible and adaptive to the new normal of education. Secondly, the flexibility of teaching 

and learning mode and school regulation should be adaptive to the students’ characters for several aspects 

such as economic background, access to the internet, level of cognition, learning experiences, etc. Thirdly, 

improving teachers’ capability to use technology applications should be supported and accelerated. 

Fourthly, providing free and open access to educational resources would reduce the operational costs of 

online learning. Fifth, parents’ engagement during online teaching and learning would support improving 

online learning and teaching quality and effectiveness. Sixth, preparing pre-service mathematics teachers 

to be capable of using or developing adaptive learning means used in both learning modes. 

This current study has some limitations that might affect the quality of the findings. Firstly, this 

quantitative data sample was relatively small (n=45) and might only represent mathematics teachers at 

secondary schools in Malang and Batu cities, east Java, Indonesia. For this reason, future quantitative 

research should involve a larger sample representing Indonesian mathematics teachers. Secondly, the 

qualitative data of this current study only were based on the teachers’ perceptions which might unpack the 

natural barriers to achieving the learning objectives, for instance, the students’ and parents’ perceptions. 

For this reason, future research should address not only the teachers’ perceptions but also the perceptions 

of students and parents about implementing online learning. 
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