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Abstract

The COVID-19 pandemic has recently reshaped education and life around the world.
Undoubtedly, the return to face-to-face learning has been affected after two years of distance
learning. However, research that focuses on post-COVID-19 is still limited. Therefore, this study ~ Online Learning;
investigates how students perceive the experience of returning to face-to-face learning after  pMathematics.
distance learning within the context of the United Arab Emirates (UAE). It emphasizes the

possibilities and challenges that could be faced in improving face-to-face mathematics education.

This study applied an exploratory sequential mixed-method approach, which involved collecting

qualitative data from 13 students through a focus group, and then quantitative data was collected

from 243 Cycle 2 and 3 students. The qualitative data were coded and analyzed thematically, while

descriptive analysis was used to analyze the quantitative data. The qualitative and quantitative

results revealed consensus on the main challenges that students experience as they return to face-  Article History:
to-face learning. On top of these challenges are students' lack of study skills, excessive use of

technology, and high levels of math test anxiety. Research findings showed students’ preference  Received: 23 March 2024
for face-to-face learning while adding some aspects of distance learning. The results of this study .
are also expected to be a reference in the development of a new sustainable paradigm of face-to- ~ Revised: 24 June 2024
face learning and as study material for subsequent research related to rethinking math education Accepted: 09 July 2024
after COVID-19.

Published: 23 July 2024

1- Introduction

The COVID-19 pandemic has caused massive disruption to education systems around the world, prompting
institutions to adapt to distance learning methods quickly. COVID-19 marks a shift in teaching from in-person to
distance education [1]. Distance learning is not a new term in education; it has been implemented in the last two decades,
and it is known by several terms, such as online learning or e-learning, as all these terms are usually used
interchangeably. This shift to distance learning had mixed effects on these educational institutions, although this effect
was almost negative [2]. The sudden movement to this distance mode of learning was combined with challenges and
difficulties in the field of education [3]. For example, Borba [4] stated that there is a growing threat of social inequality
in schools, noting that access issues prevent some students from attending certain schools and reinforce social inequality.
On the other hand, as time passed, the implementation of online learning became better, and its positive effects began
to emerge, such as increased mastery of digital literacy despite previously having to study it as part of the curriculum
[2]. Furthermore, many students prefer to learn remotely because they do not have to leave their homes. Students can
learn individually without being constrained by space or time [5].
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The pandemic has had a significant impact on mathematics education around the world, and unprecedented
circumstances require quick responses [6]. Working and learning online requires teachers and students to make
considerable changes to their normal teaching and learning approaches. For example, the learners' emphasis on learning
mathematical knowledge was delayed by their familiarization with new technologies [7]. However, distance learning
has a positive impact on mathematics education. According to Mulenga and Marban [8], present research indicates that
mathematics sessions are less formal, which can boost student learning by establishing a more relaxed learning
environment. This transition has also changed the assessment methods teachers use to assess their students.
Consequently, differences in students’ grades are expected [9].

The United Arab Emirates (UAE), like many other countries, has undergone a major shift towards distance learning
to preserve educational continuity while prioritizing public health and safety. The UAE's schools started a Learning
Management System (LMS) for learning and assessment resources before the pandemic hit the world. Therefore, the
burden of switching to distance learning is a little lighter for UAE schools, as they did not start from scratch. However,
this sudden transformation caused several challenges, such as online course delivery, a lack of interaction with peers
and teachers, and time management.

After the COVID-19 outbreak led to a complete lockdown, two years later, things are slowly returning to normal as
the pandemic subsides. Closed schools were reopened, and face-to-face learning resumed gradually. The reopening of
schools is welcomed for several reasons, including the fact that some habits and skills are difficult to teach through
online learning [2]. However, this shift from online to face-to-face learning is not without challenges, as students may
face some difficulties in adapting to face-to-face learning. The complications faced when returning to a face-to-face
stage after COVID-19 make teachers and students feel as if they are entering a new setting that they have never
experienced before. They want to return to pre-pandemic conditions, but they feel left behind and need to accelerate
their learning process. They are also unable to fully implement the existing teaching technique, which has been in place
for the previous two years. When returning to face-to-face learning after COVID-19, students may still face challenges
in mathematics due to prior issues such as poor internet access, study habits, and the impact of distance learning on
academic performance [10]. Students suffered an educational loss due to the continued closure, which makes them face
great difficulty resuming their studies after this gap [11].

1-1-Purpose of the Study

Extensive research has been done on education during the COVID-19 pandemic, focusing on many features of
distance learning [12], including students’ performance [13], learning loss [14], and students' well-being [15]. Stress
and dropout [16], mathematics anxiety [17], while some research compared between the pre-pandemic and pandemic
math achievement [18]. Conversely, not much focus has been given to what happened in education after the pandemic
subsided. Most of the focus after the pandemic was given to the university level on specific aspects such as the benefit
of mathematics learning resources [19] and the students' desire to use online learning after the pandemic [20]. While
less research focused on the lived experience after the pandemic, such as Novita et al. [14] focused on the lecturers’
experience and Plakhotnik et al. [21] on the students' experience. However, to the researcher's knowledge, none were
found to study the UAE's students' experiences.

Based on the above background and in response to United Nations calls to reimagine education after COVID-19 [22],
reflecting on the insights gained from online education is crucial. Consequently, this research aims to describe the
teaching and learning processes that have taken place in the UAE after the COVID-19 pandemic. To this end, and to
identify aspects of mathematics education that have been affected by the pandemic and that may be reduced to ensure
continuity in the future, this study aims to fill the gap by investigating students’ perceptions of the shift back to face-to-
face learning. Students' perspectives and experiences on these concerns could provide valuable insights for rethinking
math education post-COVID-19 and establishing a new sustainable paradigm. This study may also contribute to the
development of policies and strategies aimed at improving the quality of education. Consequently, the current study
adds excellence and novelty to the field of education.

1-2-Research Questions

This study examines how students perceive their experience of returning to face-to-face mathematics education from
online learning after COVID-19. As a result, this study looked more closely at the following research questions:

e RQ1: What are students’ perceptions of transitioning back to face-to-face learning after COVID-19 subsides?
e RQ2: What elements of online learning must be preserved to enhance face-to-face education?

e RQ3: Is there any statistically significant difference in the mathematics challenges to go back to face-to-face
learning between Cycle 2 and Cycle 3 students?

e RQ4: What type of education is most beneficial for students to study?
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2- Literature Review
2-1-The Impact of Online Education throughout the COVID-19 Lockdown

The students' opinions varied between supporters and opponents of online learning. According to Chaudhary [23],
the significance of online learning lies in its ability to facilitate more efficient self-learning. Students can choose how
much time they spend studying or reviewing the content they are learning until they feel confident in their understanding.
Many students prefer to learn remotely because they do not have to leave their homes [5]. Moreover, online learning
benefits students by improving their understanding of digital literacy [2]. Another advantage of effective online learning
is the provision of direct feedback regarding learning achievement and progress, in addition to the essential nonverbal
communication between students and teachers [24]. Moreover, some students prefer online learning because of the
flexible assessments [25, 26].

The pandemic has led to the widespread adoption of online learning by students, parents, and schools. This shift has
been facilitated by improved support facilities and infrastructure [2]. Similar findings were made by Petillion & McNeil
[7], who discovered that first-year engineering students enrolled in a mathematics course felt that online learning was
advantageous in a variety of ways, including the flexibility it offered for learning and the accessibility of media
resources. This indicates that students prefer to learn according to their schedules rather than being limited to traditional
classroom schedules. They also believe that resources available at any time can help them understand the material, even
if they cannot attend class on time. On the other hand, Petillion & McNeil [7] lecturers maintain total control over the
academic integrity of their lessons in traditional classroom settings. Teachers' authority over the teaching and assessment
process is diminished in online remote learning. Finally, Petillion & McNeil [7] indicated that for a smooth transition to
online learning, students typically require some time to get adjusted.

In contrast, Fauzi & Sastra Khusuma [27] argued that online learning is conducted incorrectly and ineffectively. They
provide several reasons for this, such as inadequate internet access, teachers' difficulties incorporating online learning,
and a dearth of parental involvement. As stated by Adnan [28], the efficacy of online learning is compromised by poor
internet access, a lack of technological advancements, and a lack of interaction between teachers and students.
Additionally, Chaudhary [23] asserts that online learning is more concerned with the classroom setting during the
COVID-19 pandemic than it is with assisting students in developing their abilities and becoming ready for the future.
Moreover, students also said that group projects were challenging to do online and that in-person instruction was
essential for learning effectively [6, 28]. Additionally, according to Amedu & Hollebrands [29], teachers brought up the
challenges of getting feedback from students because of students’ lack of participation. Teachers stated in Martin et al.'s
[30] study that the major problem in online learning was the usage of general technologies, which weren't appropriate
for mathematics. Research by Haser et al. [31] revealed several reasons for the decline in mathematics learning during
the COVID-19 pandemic, including the low family socioeconomic level, low student participation, instructors' restricted
use of mathematical teaching techniques, and teachers' lack of collaboration.

The investigation into how COVID-19 affects education is a continuous endeavor. Therefore, it is critical to
emphasize online opportunities while also learning from their challenges. Paea et al. [32] proposed a taxonomy that
includes seven challenges: lack of support for online learning; difficulties with the delivery of online courses; managing
time and workload; problems with learning management systems; insufficient face-to-face interaction; financial
difficulties; and internet challenges. This classification may aid in analyzing online learning initiatives. In summary, the
COVID-19 pandemic had a mixed effect on students' learning experiences because of distance learning. Nonetheless,
understanding this effect is crucial to assisting students in returning to face-to-face learning.

2-2-Transition Back from Distance Learning to Face-to-Face Learning after COVID-19

Following a decline in COVID-19 cases, face-to-face education replaced distance learning in the 2022-2023 school
year. To determine whether online learning techniques could be sustained after COVID-19, Jamilah and Fahyuni [2]
conducted a comprehensive review of the literature. They concluded that the adoption of online learning in the post-
COVID period is supported in 76% of the publications studied, with various modifications that must be implemented.
Sixty percent of these articles claim that blended learning is the best alternative. implementing learning and teaching
[33]. The concept of blended learning is not new to students. Students around the world have long demanded flexibility
in mathematics learning environments, so the idea of blended learning is not new to them [34].

The transition between educational models is not easy, and students seem to have conflicting opinions about it. In
one sense, students were pleased with their online education and indicated that they would be willing to continue taking
classes online in the future [35]. Similar findings were found by Chaudhary [23]. Students think online learning
platforms are effective and cannot imagine using any other method for their educational experience. Nevertheless, even
with all the advantages of virtual education, there are situations in which a student's in-person presence is crucial [24].
Blended learning offers an opportunity to enhance and apply the digital skills and infrastructure developed during the
pandemic in the post-COVID period [2].
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Drawing on estimations from regular school closures, such as summer vacations, some researchers have
approximated educational deficits due to the potential influence of COVID-19 school closures on student education.
According to Kuhfeld et al. [36], students who were not able to receive three months of distance instruction in the spring
of 2020 would only have made 37% to 68% of their average mathematics and reading learning gains by the fall of 2020,
and some would even be up to a year behind in math. It was predicted that even pupils who got remote teaching in the
spring of 2020 would only have 60% to 87% of their usual learning gains by the time fall 2020 arrived. According to
Namkung et al. [37], when comparing the 2020-2021 school year with previous years, teachers indicated that they were
able to cover a significantly smaller portion of the intended curriculum in mathematics. The percentage of teachers who
managed to cover 80% of the mathematics curriculum dropped from 92.8% in regular years to just 53.2%.

Studies have not been conducted, to the researcher's knowledge, to examine the feelings of students from the UAE
about their experience of returning to normal life regarding education after COVID-19 has subsided. Therefore, research
should be conducted to capture students' perceptions regarding their lived experience of face-to-face education after
returning from distance education for better implementation in the future. In a study by Abidin et al. [38], learning
motivations for online and in-person learning during and after the COVID-19 pandemic are compared. It has been
discovered that when students resume in-person instruction, their motivation to study increases. Students are less
motivated while learning online because they tend to play rather than pay attention to their lessons. Similarly, the
COVID-19 pandemic has a substantial influence on students' psychological well-being, such as academic anxiety [39]
and mental health difficulties that include loneliness and social isolation [40]. However, when schools reopened,
preventive measures like mask-wearing, hand sanitization, and maintaining social distance caused classroom anxiety to
rise even more, according to Rashid et al. [39].

Many students would prefer not to continue with online learning after the pandemic if given the option. Yet, they
show their desire to continue using some of the benefits of online education. During the pandemic, many mathematical
products, such as worksheets, videos, and PowerPoints, were developed to improve the students’ learning. The study of
Lusiana and Kesumawati [19] focused on the product quality and practicality of the mathematics learning resource and
the potential impact on mathematics learning. It was found that the products developed were feasible to use to facilitate
online and offline learning. Mathematics education after COVID-19 demonstrated less effective learning because of
extended online learning, leading to students' reliance on the internet and lack of interest in mathematics [41].

As indicated in this literature review, there is insufficient research on education after the COVID-19 pandemic. So
far, nothing has been found to study the UAE context. This research seeks to fill this gap in the literature, exploring
students' lived experiences of transitioning to face-to-face education. This will provide us with a better understanding
of how to assist our students and what policies are needed to address the pandemic's effects to maximize the benefits for
their educational process.

2-3-The Transformative Learning Theory

The theory of transformative learning by Mezirow [42] suggests that learning happens when students encounter an
expected or uncomfortable situation. Mezirow [42] believes that a disorienting issue generates modifications that result
in cognitive disparities and profound educational changes. Mezirow [42] defined transformative learning as “an
orientation which holds that the way learners interpret and reinterpret their sense experience is central to making meaning
and hence learning” [43]. The context in which transformational learning is applied is one in which quick changes may
be required to adapt to unforeseen circumstances or make a quick transition. This suggests that transformative learning
occurs when students create meaning when interacting with their environment and make changes in their attitudes,
behaviors, and understanding. According to this idea, students should be encouraged to think critically and logically to
gauge how well they grasp the learning process as they encounter difficult problems during paradigm changes [44]. The
COVID-19 pandemic has led to paradigm shifts and transformations when education suddenly shifted online, and
likewise when it returned to face-to-face education when COVID-19 subsided. Therefore, this theory is relevant to the
present study because it explores students' experiences with teaching and learning during a period of rapid transition in
education.

3- Research Methodology
3-1-The Context of the UAE

This study focuses on one school in the UAE as a case study. The COVID-19 pandemic has impacted every nation
on the planet, including the UAE. The UAE, which is well-known for its dedication to high-quality education, is actively
attempting to lessen the pandemic's negative effects on student learning outcomes. Educators and policymakers have
employed creative tactics to enable successful remote learning throughout the pandemic, such as the utilization of digital
resources, online platforms, and video conferencing tools. These efforts have been instrumental in ensuring students'
access to education during times of restricted physical interaction.
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The UAE generally adopts the three-semester system during one academic year of school education. The COVID-19
pandemic forced a switch to distance learning, which began in March 2019 and lasted until the end of the third semester
of that year. Distance education continued during the academic year 2020-2021 as well for a period of three full
semesters until a gradual return to face-to-face learning began during the year 2021-2022, when hybrid learning was
adopted for two semesters to consider security, safety, and physical distancing. Hybrid learning provides both face-to-
face and distance learning at the same time, and this allows the infected students to continue their learning remotely.
The application mechanism of hybrid learning included dividing classes with more than 20 students into two groups, A
and B, where learning is face-to-face for group A and remote for group B for a week, and then exchange takes place in
the following week. In classes of 20 students or less, all students are allowed to learn face-to-face, with the option of
distance learning. In the third semester of the 2021-2022 academic year, all students returned to school, observing
precautionary measures such as physical distancing and the permanent use of masks in enclosed spaces. The academic
year 2022-2023 witnessed a full return to face-to-face learning.

3-2-Research Design

The present study employed an exploratory sequential mixed-method design that applied the Qual-Quan model.
Mixed-methods research is defined by Tashakkori & Creswell [45] as "research in which the investigator collects and
analyzes data, integrates the findings, and draws inferences using both qualitative and quantitative approaches". There
are two main components to the design: a qualitative exploratory strand and a quantitative second strand [46].
Exploratory sequential mixed methods are a way of gathering and analyzing qualitative and quantitative data in a series
of phases [47]. The authors collect qualitative data in the first phase, analyze it, and use the results to guide quantitative
data collection for the next phase, which could include a survey or another type of quantitative data collection that
greatly benefits from qualitative analysis to assess the trends of individuals across a larger sample. The current study
employed a focus group interview in the qualitative phase, then used the collected data to create a self-designed survey
to collect the quantitative data in the second phase of the study. The following flowchart explains the design of this
study, as depicted in Figure 1:

eQual data *Quan data ‘

callection _ Survey develop using collection . *Interpretation and
*Qual Data analysis «the qualitative *Quan Data analysis explanation of
eQual results themes eQuan results qualitative and

«Previous research Quantitative results

S

Figure 1. Flowchart of the research design

The purpose of this research is to study the students’ lived experience after COVID-19. Creswel [48] specified that
“a phenomenological study describes the meaning for several individuals of their shared experiences of a concept or a
phenomenon” (p. 57). Therefore, the phenomenological mixed technique was chosen for this purpose because it would
enable individuals to talk about their actual experiences. Learning from the experiences of others is crucial in education.
Educators rely, whether intentionally or unintentionally, on the experiences of others to build their profession and
develop their practice. Neither quantitative nor qualitative approaches by themselves can adequately convey the
substance and details of the current topic under investigation. This mixed design is also necessary since it enables the
identification of variables from participant accounts, the creation of an instrument on its foundation, and the subsequent
testing of the first collected data to determine their applicability to additional groups. Consequently, by offsetting the
limitations of qualitative data with more empirically supported quantitative data, the combination of quantitative and
qualitative data enhances the validity of conclusions [46].

3-3-Participants

There are three educational levels in the UAE: cycle 1, which covers grades 1-4; cycle 2, which covers grades 5-8;
and cycle 3, which covers grades 9-12. Each student is required to study the same subjects until the eighth grade.
Following that, students select either a general or an advanced strand. The sample selection technique for this study was
the convenience sampling method. For the qualitative phase of the study, the researcher approached 11th-grade advanced
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students, and 12 students participated in a focus group discussion. For the quantitative phase, the survey was available
to 505 students from one female school who were invited to respond to an electronic survey. Participants who voluntarily
responded to the survey were 243 students from cycles 2 and 3 (grades 5-12), which gives a response rate of about 48%
of the school students. This survey was created especially for this research to learn more about how students feel about
returning to in-person instruction after COVID-19. The participants in the quantitative part of this study were 54% from
cycle 2 and 46% from cycle 3, as presented in Table 1.

Table 1. The participants' distribution (n=243)

Cycle Grade Frequency
5 29
6 40
Cycle 2 ; -
8 43
Cycle 2 total and percentage 131 (54%)
9 Advance 12
9 General 20
10 Advance 13
Cycle 3 10 General 21
11 Advance 13
11 General 20
12 Advance 3
12 General 9
Cycle 3 total and percentage 112 (46%)
Total (Cycle 2 & Cycle 3) 243 (100%)

3-4-Quialitative Research Instrument: Focus Group Discussion

The first phase of this research is the qualitative part, which explores the participants' lived phenomena of
experiencing returning to face-to-face education after COVID-19 decline cases. The instrument used in this phase of the
study was the focus group discussion. Bradbury-Jones et al. [49] argue that focus groups are identical to
phenomenological research. They go on to explain that group interviews in phenomenology are useful and preferable
since they generate discussion and open up new ideas. A focus group is a research technique in which a small group of
participants responds to questions in a controlled setting. The questions are intended to provide light on an interesting
topic, and the group is selected based on predetermined demographic criteria. Focus groups enable the collection of
information as well as the gathering of insights on its validity by analyzing replies across a group of participants, as the
questions are presented to a group rather than an individual. Focus groups can be an effective strategy for gathering
trustworthy and reliable information by promoting interaction among student participants [50]. Thus, focus groups are
appropriate for this research objective since they can provide a better grasp of the topic under study.

The focus group interview questions were first piloted with three students to make sure they were clear. Their input
was taken into consideration while modifying the wording of a few questions to improve the validity of the content.
Ultimately, the interview questions were examined by a mathematics teacher too. These processes improve validity both
inside and outside the system. Both the focused interview guide and questions are presented in Appendix I.

The researcher who facilitated the focus group discussion made an effort to maintain objectivity and refrain from
answering questions while monitoring students' nonverbal cues, such as nodding and raising eyebrows, and considering
the potential for observer bias. The researcher displayed active listening skills by repeating replies, seeking clarification,
or asking students to provide examples. Furthermore, the researcher either directly asked the less-spoken students
questions to encourage them to engage or addressed the participants by name to ensure that reaction times were
consistent among participants.

When transferring the findings of a phenomenological investigation, care must be taken to avoid misinterpretation or
misunderstanding. Three investigators independently transcribed the audio recordings, coded the data, identified themes
using an inductive technique, and classified the findings. The three investigators independently conducted thematic
analyses to arrive at a final consensus on themes. To assess the account's authenticity and accuracy, the participants
were asked to read and verify their responses. The reliability of the data was confirmed by comparing the responses of
the participants. The validity of the conclusions was ensured by multiple codings, an audit trail, and member checking
with focus group participants who evaluated the themes [50].
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3-5- Quantitative Research Instrument: The Challenges Survey

This survey was designed and developed by the author specifically for this study to gather more information about
students' perceptions of the challenges they encounter after transitioning back to face-to-face learning. Three
investigators contributed to the validity of the content of the survey. Three items were paraphrased, and one item was
deleted from the survey. The purpose of this survey was to give students a voice to discuss their personal experiences
as well as to emphasize and elucidate their ideas. The survey begins by asking the students to specify their grades. The
next section involved using ten items on a 5-point Likert scale to evaluate the presented challenges. Finally, students
were asked to select their preferred mood for learning. The reliability of the challenge survey was determined following
the collection and analysis of student perception data. Cronbach's alpha, the most commonly used measure of scale
reliability, was utilized to calculate reliability and was determined to be 0.71. According to George and Mallery [51], a
Cronbach's alpha value of 0.70 is considered acceptable. This has also been supported by other studies, with the
acceptable range for alpha being 0.70 to 0.95 [52].

4- Results and Discussion

For the qualitative analysis, thematic content analysis was employed to identify emergent themes [53]. The data's
similar patterns were found, grouped, and eventually assigned to distinct themes. The researcher conducted the process
independently, and it was then repeated by three investigators to enhance the result's credibility. The challenge survey
was analyzed after being distributed to all participants. The descriptive analysis was used to analyze the quantitative
part of the survey. In addition, the independent t-test was applied to compare students’ perspectives in cycles 2 and 3.

4-1-The Qualitative Part-Focused Group Discussion

The 12 students in the focus group were asked about their experience with transitioning back to face-to-face learning
after COVID-19 had ended. The results showed 6 themes that presented the students’ contradictory thoughts were about:
“General adjustment effort”, “Learning and studying habits”, “Teaching and technology”, and “Assessment methods
and feedback”.

e General Adjustment Effort

Students show contradictory views about the adjustment efforts needed when transitioning back to face-to-face
learning. They also have different rates for their efforts. Some students find it very difficult and pointless to be in school
every day. Student 2 said, “It's difficult to wake up early again for school. Long school day, but a lot of wasted time.”
Student 4 explained, "I am wasting a lot of time at school. Traveling to school is taking time; time is also wasted between
periods.” Student 3 added, "I don't feel safe while interacting with other students and teachers. | am still afraid of
COVID-19”. However, student 7 had another opinion in this regard, saying, “Being at school is a blessing; | can wake
up on time, and | feel it is worthy to wake up and start my day”. But student 8 raised another issue of getting bored from
her perspective of being in face-to-face learning “I feel bored more than before when | learn mathematics. I can 't sit
disciplined for a long time.”. Student 1 added, ““I can't sit in the class for a long time; online learning is more flexible.”.
This is incongruent with Kusmaryono et al. [5], who noted that many students choose to learn remotely so that they do
not have to leave their homes. Students can learn without being limited by time or place.

Some students complained about the long screen time, student 12 stated “I thought that screen time would be less
than in distance learning, but | was wrong. We still use laptops in class, and we need to do more tasks at home." Students
2, 3,4, and 5 nodded their heads in agreement, while student 9 added, “We can 't even finish the lesson at Alef Platform
in class every day, and we need to finish it at home" Student 3 added, "Additionally, we need to work on our projects
too. This is boring and puts more pressure on us.”

It can be concluded from previous students' comments that most students are having difficulty adapting to face-to-
face education again, although they welcome their return to schools, but there is no full agreement.

e Learning and Studying Habits

This theme reflects the impact of distance learning on students’ learning experiences, which overshadowed their
return to school seats to receive their lessons in person. Most of the students' complaints were about the weakness of
their current studying skills. Student 11 stated, "I don't take notes like | did before COVID-19; I usually ask my teachers
to save notes and then send them to us” Likewise, Student 1 added that she even forgot how to study mathematics “I
forget how to study math; I don’t practice writing the steps to solve mathematical problems, I only read the solution
steps.”. Student 2 added, “Honestly, | lost my study skills after the online learning”. Student 5 added that she faces
another problem as she didn't used to write in the previous two years "My teacher can't understand what I'm writing.
I'm trying to improve my handwriting because it's worse than it was before COVID-19 as | was just typing on the
computer”. A study conducted by Quinn and Aardo [34] found that students learning online may lack the skills to
effectively self-regulate their learning. This was confirmed by Student 1 comments, where she tends to delay studying
the difficult mathematics problems that require high-order thinking skills to skip them at the end because they will most
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likely not be included in the test. Student 7 explained, “I don’t trust myself while solving mathematical problems by
showing the steps”. Additionally, Student 3 said, “I always feel like | missed something that was previously taught
during the COVID-19 lockdown.”. Student 9 confirmed, "My lack of mastery of previous math concepts at the time of
Corona affects my understanding of the current lessons”. Student 12 shows that this affected his confidence by saying
"[ feel hesitated to ask for clarification; I have the feeling that I don’t understand the lessons because I missed the
perquisites during Corona time”.

Learning that is not applied correctly will delay the learning process, a phenomenon known as learning loss [54]. As
such, one of the causes of learning loss is the COVID-19 pandemic. Many researchers reported that students faced
learning deficits during the pandemic [55]. Learning loss is a situation in which students encounter a decline in the time
they spend learning and a lack of motivation to learn [56]. Students are less motivated to learn online because they
choose to play instead of paying attention to their studies. However, it has been shown that when students resume face-
to-face learning, their motivation to study grows [38]. This suggests that students may put in more effort and spend more
time studying because they are now more motivated when they learn face-to-face.

Moreover, Students 10, 3, 4, and 5 raised another issue that students deal with when they study, as they are preparing
themselves to solve exam problems. Student 10 summarized the problem, saying, “Instead of studying to solve problems
by steps, | used to get the answer in the math exams by checking the multiple-choice alternatives only.” Additionally,
student 1 said that she tends to delay studying the difficult mathematics problems that require high-order thinking skills
to skip them at the end because they will most likely not be included in the test. Furthermore, student 3 shed light on an
important issue in this regard, which is using websites to get answers without understanding, she said: “During Corona,
1 learned to use many websites like “Mathway” to help me find the answer to the math problems. At that time, | only
cared about the final answer. However, now my teacher asks me to show my steps”. Student 2 added, "I feel Math now
is more complicated than Corona time, my teacher keeps showing complicated steps”. Quinn and Aardo [34] explained
that online learning provides some flexibility, which also provides students with flexibility that may lead students to
abuse it by avoiding mathematical study. However, there is a portion of students who benefited from the platforms that
were used during the pandemic, as stated by student 1, “I use Mathway just to check my answer”, this makes her more
confident in her solution and reduces her study time. The remaining 8 students supported her point of view. Likewise,
Student 8 was positive about the face-to-face learning, stating that “Studying time now is less because | understand more
when being in class.” In the same vein, student 2 explained that being in class allows them to easily ask their teacher or
their colleagues about unclear points and get clarification instantly. Student 7 agreed, “I learn easier now because my
teacher or my colleagues can explain the ideas easily for me.”. Students 6, 9, and 11 agreed with student 7.

This emerging theme has overshadowed students' return to face-to-face learning after the pandemic subsides. This
indicates that students' distance learning has fundamentally affected their study habits.

e Teaching and Technology

Teachers' teaching methods have been affected by the COVID-19 era, as per students. Unsurprisingly, some students’
perspectives revealed a positive impact, while others showed the opposite. For example, student 8 indicated the positive
impact of using interactive platforms to explain mathematics lessons by saying "Despite the fact that my math teacher
always uses interactive platforms like Desmos or Geogebra but after COVID-19 she is using them more effectively.”
Student 12 added, "I like that my teacher is using Geogebra to clarify the geometry for us, this shortens the explanation
time and is more effective and clearer than a lot of words.” The rest of the students supported this perspective. This is
consistent with the work of Jamilah and Fahyuni [2], which suggests that software packages can have a positive impact
on learning.

On the other hand, students complained about the excessive use of platforms during mathematics lessons. For
example, Student 9 expressed his feeling of being distracted “Using many platforms is distracting me; for example,
using Alef, Word Wall at the same period, | feel that there is no need to do the easy questions many times”. Student 4
confirmed, “Yes, this is really distracting ““. Likewise, Student 6 added, “I don 't like the idea of using the laptop at any
time in the class". In this regard, students also criticized the excessive use of technology in presenting the lesson at the
expense of meaningful explanations. Student 6 declared that “The teacher is focusing on using many platforms instead
of spending more time in explaining the material for us”. Student 5 extended “Using technology is overwhelming, they
focus more on showing rather than building students' understanding”. The students’ notes were in line with Basitere et
al. [7], where they consider that the stress on the familiarization with new technologies was the reason behind the delay
in learning mathematical knowledge. Only students 8 and 10 supported this feeling, while students 9, 11, and 12
defended the teacher, who explained that they understood that the teacher attempted to reduce the learning loss in this
way. In addition, Student 1 said that “The teacher is required to employ technology in the classroom and is evaluated
accordingly by the administration”.

Furthermore, the results of the current study revealed that students felt the curriculum remained unchanged despite
the COVID-19 closure. Similarly, Teachers reported covering less of the intended math curriculum, providing fewer
necessary interventions to students, and seeing fewer students ready to move to the next grade level during the 2020-
2021 school year compared to regular years [37].
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e Assessment and Feedback Methods

Students also elaborated on “Assessment and feedback methods”. Student 6 reported that she was not confident when
solving mathematical problems by steps, she said: “I am not able to solve a mathematical problem with multiple steps
on my own. | don't trust my solution.” Students 1, 2, 9, and 10 supported the same claim. Student 3 explained,
emphasizing her feelings of math test anxiety "I feel anxious about math exams more than before” This is consistent
with the findings of Doz & Doz [17], who indicated that students with a high level of mathematics anxiety showed
significantly lower levels during distance learning. Student 4 explained that “During Corona, all the questions were easy
in the final exam, and if | faced any difficult question, | would ask my friends or even anyone in my family to help me;
in other words, I would cheat the answer, but I can’t do that now in _face-to-face sitting”. Student 2 confirmed “Honestly,
when we encounter difficulty in solving any mathematical problem, we feel helpless and immediately attribute the reason
to distance learning, as we all lost some lessons during distance learning, which made us feel that we lost part of the
knowledge required for the solution.”

However, student 8 was happy to receive “instant grade just after any online quiz”, but on the other hand, student 5
complained that “feedback on paper exams may take days as the teacher needs more time now to mark our paper exams .
Moreover, some students were very honest when they described their false feelings about their excellent performance
during the distance learning where student 3 declared that “Last year, I've got an A but honestly I am not an A student”
but this was rejected by student 8, who said that “7 used to be an A student, and the distance learning didn’t affect me
at all”. Additionally, Student 5 added “doing online exams is less stress than paper exams.” The rest of the 9 students
nod their heads in agreement.

The results of Rashid et al. [39] showed that a significant number of students reported feeling anxious and stressed
due to the impact of COVID-19. This had negative effects on their comfort level on campus, their class participation,
their social interactions, and their overall university experience. This supports the current study results, where 50% of
the students reported that they experienced more anxiety about mathematics than before COVID-19. This might be
supported by another challenge of the students feeling that they missed something that was taught previously during the
COVID-19 lockdown. This might also explain why students prefer to continue with the flexible online assessment that
agrees with other research [25].

From the previous four themes, students showed controversial perspectives with no agreement. To understand these
perspectives, Table 2 presents the percentages of challenges and opportunities for each theme.

Table 2. Frequencies and percentages of students’ comments

No. Theme Students’ comments’ frequency (%) Total
Opportunities Challenges (Percentage)
1 General adjustment efforts 5(38%) 8(62%) 13 (17%)
2 Learning and studying habits 11(42%) 15(58%) 26 (35%)
3 Teaching and technology 6 (40%) 9(60%) 15 (20%)
4 Assessment and Feedback Methods 10(48%) 11(52%) 21 (28%)
Total (Percentage) 32(43%) 43(57%) 75 (100%)

In general, Table 2 shows that about 43% of students’ opinions regarding the face-to-face learning experience after
distance learning reveal opportunities, compared to 57% about challenges. The highest percentage of student comments
was 35% for the "Learning and studying habits" theme, with 58% of these comments, reflecting challenges such as poor
study skills. The second highest percentage of student comments was 28% for the "Assessment and Feedback Methods"
theme. Likewise, 58% of students focused on challenges, such as math exam anxiety, more than opportunities. The third
highest percentage was 20% for "teaching and technology", where 60% of students reported that they faced challenges
such as excessive use of technology by teachers and incorrect use by students. The "General adjustment efforts" theme
had the lowest percentage, 17%, but like the rest of the previous themes, it reflected more challenges than opportunities.

Participants were asked for suggestions for improving the implementation of face-to-face learning in the future. They
reported adding some aspects of online learning to face-to-face learning and removing others. The students’ suggestions
are presented in Table 3.

Table 3. Suggestions for future implementation

Themes N (%) Examples of students' comments

“I would like to continue taking online classes to review before the exam.” S3

“Despite that, I prefer the specific feedback of my teacher about my performance directly, but I wish to continue with the online exams as
we receive grades instantly.” S8

“I like that my teacher is using Geogebra to clarify the geometry for us, this shortens the explanation time and is more effective and clearer
than a lot of words.” S6

Keep from 19
distance learning (66%0)

“Platforms such as Quizzez or Padlet are often used to assess only basic knowledge. | hope this can be reduced as it will not increase my
understanding. “S9

"Many teachers communicate with students for classroom work using social media, it's distracting, | suggest putting more restrictions. S5

Remove from
distance learning (33%)
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Table 3 shows that students’ suggestions were under two categories, where they mentioned some features of distance
learning that they preferred to keep and others to remove. Student 7 highlighted the benefit of using online meetings,
saying “When we study at home for our final exam, sometimes we have some questions to ask, so our teacher used to
make time to meet us in Microsoft Teams to answer them. This helps and saves time." Student 5 added, "That’s true;
sometimes all we need is a hint of an idea from the teacher to continue because we have already studied the material.”
Student 3 said, “I would like to continue taking online classes to review before the exam, this is time-saving.” All the
students show agreement with Student 3.

Regarding the teaching methods, all the students show similar agreement on the benefit of using interactive
technology in class such as Geogebra for example student 6 said “I like that my teacher is using Geogebra to clarify the
geometry for us, this shortens the explanation time and is more effective and clearer than a lot of words.” Students 11
and 12 also agree. Additionally, regarding the assessment and feedback, Student 8 explained “Despite that paper exams
are important to emphasize writing the steps when solving problems, but to continue with the electronic exams as we
receive grades instantly” Student 9 said, "It would be better to have a balance between the paper exam and the electronic
exam because, with the paper exam, | receive more specific feedback from my teachers about my performance”.

On another hand, student 9 highlighted the overuse of “Platforms such as Quizzes or Padlet, which are often used to
assess basic knowledge only. | hope this can be reduced as it will not increase my understanding.” Student 3 confirmed
“It's just a waste of time" All the students agreed. Additionally, student 5 talked about communication using social media
“Many teachers communicate with students for classroom work using social media; it's distracting. | suggest putting
more restrictions” Student 4 said, “I agree; some teachers send us messages to do something at 11 p.m.; this puts more
pressure on us”. There is a group of students who feel that everything is fine with distance learning, but they prefer more
interaction as mentioned by student 6 “I consider myself as one of the excellent students in mathematics. Honestly, |
don't feel that distance learning is different than face-to-face learning for me; I only missed the interaction with my
colleagues.” Students 2, 8, 10, and 11 confirmed the importance of interaction with other students and teachers,
especially in mathematics. Student 7 said, "My colleague who is sitting beside me explains many math problems for me
easily”.

As a result, the students prefer adjusted face-to-face learning, where 66% showed a preference for keeping some
distance learning features compared to 33% asking to discard others.

4-2-The Quantitative Part: The Challenges Survey

The challenges survey that was developed using the emergent themes from the focus group was distributed among
all students from grade 5 to grade 12. The purpose of this survey is to learn about the students' perceptions, specifically
of the presented challenges. Therefore, descriptive statistical analyses were employed for the 10 items (challenges) of
the 5-point Likert scale statements of the challenges survey by calculating the frequencies, mean scores, and standard
deviation of students’ responses as presented in Table 4.

Table 4. Perceptions Survey Descriptive Analysis (Frequencies, means, and standard deviation)

# Survey Items (Challenges) SD D N A SA M SD

1 Talways feel like I missed something that was previously taught during the COVID-19 lockdown.” 39 25 70 50 59 327 1363
2 The curriculum is the same and did not consider the gap due to the time of Corona 59 29 60 43 52 3.00 1.46
3 Tuse technology to find the final answers to math problems rather than solve them myself 55 75 47 30 36 266 1349
4 T am more anxious about math exams than during the COVID-19 time. 24 24 72 64 59 345 1237

It's difficult to go back to write the problem solution in steps after only selecting the answer for
multiple-choice problems.

W

26 21 68 40 88 359 1.337

6  The teacher emphasizes more on the use of technology in class rather than the mathematical concept 65 48 57 36 37 272 1398
7  Tlost my study skills after the online learning 12 15 39 72 105 4.00 1.135
8  We spend long screen time, we still use laptops in class, and later do more tasks at home 24 34 38 43 104 3.70 1.396
9  Using many platforms regularly is exhausting and time-consuming. 75 34 46 48 40 277 1479

Teachers' heavy reliance on social media to communicate with students about assignments any time

after school leads to distraction 8 4l 515736 288 1395

Full Survey 32 0715

Table 4 shows that the full survey mean was 3.20. It could be noticed that the mean of the items ranges between 2.66
to 4. It could be noticed that the mean of all the items and the full survey mean were all above 2.5. This indicated general
agreement on the challenges.

However, the frequencies showed that a large number of students held natural responses to each item of the survey.
This makes it hard to realize the actual percentage of agreement. Therefore, the percentages of the two responses (A and
SA\) that reflect agreement were calculated as presented in Table 5.
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Table 5. The Total Percentage of Agreement and Strong Agreement

# Survey Items (Challenges) A% SA%  Total%
1 Talways feel like I missed something that was previously taught during the COVID-19 lockdown.” 206 243 44.9
2 The curriculum is the same and did not consider the gap due to the time of Corona 177 214 39.1
3 Tusetechnology to find the final answers to math problems rather than solve them myself 12.3 14.8 272
4 T am more anxious about math exams than during the COVID-19 time. 26.3 243 50.6
5 It'sdifficult to go back to write the problem solution in steps after only selecting the answer for multiple-choice problems.  16.5  36.2 52.7
6 The teacher emphasizes more on the use of technology in class rather than the mathematical concept 14.8 15.2 30.0
7 Ilost my study skills after the online learning 29.6 432 72.8
8  We spend long screen time, we still use laptops in class, and later do more tasks at home 177 428 60.5
9  Using many platforms regularly is exhausting and time-consuming. 19.8 16.5 36.2
10 Teachers' heavy reliance on social media to communicate with students about assignments any time after school leads 235 148 383

to distraction.

Table 5 reveals the percentage of agreement on the challenges. The results showed that 45.2% of the students agreed
or strongly agreed with the listed challenges. The highest percentage of agreement was 72.8% (item 7) for the students’
feeling of losing their study skills, as indicated by item 7 of the survey. Followed by 60.5% (item 8) of the students who
spend long screen time. The third highest percentage was 50.6% (item 5) of students feeling more anxious about math
exams than during COVID-19.

On the other hand, the percentage with the lowest agreement was 27.2% (item 3) of students using technology for
the sake of learning rather than getting the final answer. Then 30% (item 6) of the students see that teachers use
technology in the classroom rather than emphasizing the mathematical concepts. While 36.2% (item 9) of the students
agree that using many platforms is exhausting for them. The results of Table 6 are per the results of Table 5, which
means that the neutral responses of the students didn't affect the general agreement of the students.

Furthermore, an independent-sample t-test was performed to compare the cycle 2 and cycle 3 students' perceptions
of the challenges of face-to-face learning after distance learning. Equal variances were assumed for homogeneity of
variance based on Levene's test of equality of variances (F = 3.333, P = 0.069). The results of the independent t-test are
presented in the following Table 6.

Table 6. Comparison of Cycle 2 and Cycle 3 Perceptions of Challenges

) Cycle2 (N = 131) Cycle3 (N =112)
Variable T df P
M SD M SD
Challenges perceptions 3.23 0.75 3.17 0.68 0.632 241 0.528

Table 6 indicates no statistically significant difference between cycle 2 (M= 3.23, SD = 0.75) and cycle 3 students
(M= 3.17, SD = 0.68) in their perceptions of the challenges (df = 241, t = 0.632, p > 0.05). The researchers failed to
reject the null hypothesis. This suggests that students in cycles 2 and 3 have mostly similar opinions regarding the
challenges that are being faced. Finally, when students were asked to select their preferred type of learning, the
percentage of students who selected face-to-face learning with some features of distance learning was 61%, while 23%
selected face-to-face learning only and 16% selected distance learning only. The results are presented in Figure 2.

Prefered type of learning

61%

= Face-to-Face only = Distance learning only = Face-to-Face with online features

Figure 2. Preferred type of learning
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Many studies indicate that online education is not as effective as face-to-face learning [57]. In general, the results of
this study align with most of the literature reviewed. Students believe that face-to-face learning is more effective and
efficient, but they also advocate blended learning as a good alternative [10]. Finally, the results of the qualitative and
quantitative analysis revealed agreement on the major challenges that face students when they return to face-to-face
learning after the pandemic collapse. On top of these challenges are students’ lack of study skills, excessive use of
technology, and high levels of math test anxiety. This indicates the need to pay special attention to training students in
effective self-regulation strategies. This could contribute to reducing math anxiety, another challenge facing students.
Therefore, moving forward with further adjustments for a new educational future is necessary to mitigate the COVID-
19 pandemic's impact. As a result, this blended learning environment may be viewed by important stakeholders as a
sustainable form of education in the future [58].

5- Conclusion

The global COVID-19 pandemic has had a significant influence on education, requiring the use of online learning
strategies by schools to ensure educational continuity. This change brought with it a new set of challenges for teachers,
students, and schools, but it also presented an opportunity to investigate the effectiveness of distance learning and learn
more about how students view this new way of teaching and what they can retain for better learning.

The qualitative results of this study revealed no consensus of the students’ perspectives as more challenges were
presented compared to opportunities. Therefore, challenges were summarized from the students' comments to be studied
quantitatively. The results of qualitative and quantitative analysis revealed agreement on major challenges.

Among these challenges is the students' study skills where students reported that they lost their study skills after the
distance learning experience. Such as the skill of writing the mathematical problem solutions in steps.

Most of the students conveyed their preference for face-to-face learning but with some features of online learning.
To this end, students suggested keeping several aspects of online learning to their new face-to-face education. The
flexibility of having revision classes before their exams was on top of these suggestions. In contrast, the students do not
wish to continue with the pressure of having several platforms and technological tools. The students provided practical
suggestions that, in their view, could lead to a balance between face-to-face and online education.

5-1- Implications and Future Research

The global pandemic altered the educational landscape, and online learning is now a vital element of the educational
system. As a result, and based on students' experiences, policymakers are advised to incorporate parts of online learning
reported by students into traditional face-to-face learning for a better experience. For example, changes could be made
to keep the online assessment that presents flexibility [25]. This flexibility might be the reason behind having reduced
Mathematics anxiety.

Even though COVID-19 has passed, digital literacy must be maintained because it is critical in preparing students
for the future. As such, integrating more technological aspects into the mathematics curriculum would help the students
to understand it in a better way. In addition, a serious review of the curriculum should be undertaken to ensure that it
bridges the gap due to distance learning. This may contribute to a greater understanding and may reduce students'
feelings of missing important information.

5-2- Limitations

This study focused on a single female school with two levels of education. To validate our results, a more
comprehensive analysis of a larger sample would be required. Extending this case study to include male students at the
district level would also be beneficial. The viewpoints of administrators and teachers deserve to be given greater
attention.

6- Declarations
6-1- Data Availability Statement

The data presented in this study are available on request from the corresponding author.
6-2- Funding
The author received no financial support for the research, authorship, and/or publication of this article.

6-3- Acknowledgements

I would like to express my gratitude to the three investigators who assisted in revising the data analysis and
proofreading this article.

Page | 187



Emerging Science Journal | Vol. 8, Special Issue , 2024

6-4- Institutional Review Board Statement

Not applicable.

6-5- Informed Consent Statement

Informed consent was obtained from all participants involved in the study.

6-6- Conflicts of Interest

The author declares that there is no conflict of interests regarding the publication of this manuscript. In addition, the
ethical issues, including plagiarism, informed consent, misconduct, data fabrication and/or falsification, double
publication and/or submission, and redundancies have been completely observed by the author.

7- References

[1] Isteni¢, A. (2021). Shifting to digital during COVID-19: are teachers empowered to give voice to students? Educational
Technology Research and Development, 69(1), 43-46. doi:10.1007/s11423-021-09956-9.

[2] Jamilah, J., & Fahyuni, E. F. (2022). The Future of Online Learning in the Post-COVID-19 Era. KnE Social Sciences, 497-505.
d0i:10.18502/kss.v7i10.11251.

[3] Wong, J., Baars, M., Davis, D., Van Der Zee, T., Houben, G. J., & Paas, F. (2019). Supporting Self-Regulated Learning in Online
Learning Environments and MOOCs: A Systematic Review. International Journal of Human-Computer Interaction, 35(4-5), 356—
373. doi:10.1080/10447318.2018.1543084.

[4] Borba, M. C. (2021). The future of mathematics education since COVID-19: humans-with-media or humans-with-non-living-
things. Educational Studies in Mathematics, 108(1-2), 385-400. doi:10.1007/s10649-021-10043-2.

[5] Kusmaryono, 1., Jupriyanto, J., & Kusumaningsih, W. (2021). A Systematic Literature Review on the Effectiveness of Distance
Learning: Problems, Opportunities, Challenges, and Predictions. International Journal of Education, 14(1), 62-69.
doi:10.17509/ije.v14i1.29191.

[6] Chirinda, B., Ndlovu, M., & Spangenberg, E. (2021). Teaching mathematics during the COVID-19 lockdown in a context of
historical disadvantage. Education Sciences, 11(4), 177. doi:10.3390/educsci11040177.

[7] Basitere, M., Rzyankina, E., & Le Roux, P. (2023). Reflection on Experiences of First-Year Engineering Students with Blended
Flipped Classroom Online Learning during the COVID-19 Pandemic: A Case Study of the Mathematics Course in the Extended
Curriculum Program. Sustainability, 15(6), 5491. doi:10.3390/su15065491.

[8] Mulenga, E. M., & Marban, J. M. (2020). Is covid-19 the gateway for digital learning in mathematics education? Contemporary
Educational Technology, 12(2), 1-11. doi:10.30935/cedtech/7949.

[9] Schramm, H., Rubin, I., & Schramm, N. (2021). Covid-19 and high school grades: An early case study. Significance, 18(2), 6-7.
d0i:10.1111/1740-9713.01500.

[10] Horvath, D., Asvanyi, K., Cosovan, A., Csordas, T., Faludi, J., Galla, D., Komar, Z., Markos-Kujbus, E., & Simay, A. E. (2022).
Online only: Future outlooks of post-pandemic education based on student experiences of the virtual university. Society and
Economy, 44(1), 2-21. doi:10.1556/204.2021.00026.

[11] Panakaje, N., Rahiman, H. U., Rabbani, M. R., Kulal, A., Pandavarakallu, M. T., & Irfana, S. (2022). COVID-19 and its impact
on educational environment in India. Environmental Science and Pollution Research, 29(19), 27788-27804.
doi:10.1007/s11356-021-15306-2.

[12] Briggs, M. A., Thornton, C., Mclver, V. J., Rumbold, P. L. S., & Peart, D. J. (2023). Investigation into the transition to online
learning due to the COVID-19 pandemic, between new and continuing undergraduate students. Journal of Hospitality, Leisure,
Sport & Tourism Education, 32, 100430. doi:10.1016/j.jhlste.2023.100430.

[13] Abadia Alvarado, L. K., Gmez Soler, S. C., & Cifuentes Gonzélez, J. (2023). Gone with the pandemic: How did Covid-19
affect the academic performance of Colombian students? International Journal of Educational Development, 100, 102783.
doi:10.1016/j.ijedudev.2023.102783.

[14] Novita, D., Megawati, F., Agustina, S., Rachmawati, D. L., & Cahyani, C. R. (2023). From Online to In-Person: Indonesian
Students’ Insights on Education Post-pandemic. International Conference on Intellectuals’ Global Responsibility (ICIGR 2022),
70-76, Atlantis Press, Amsterdam, Netherlands. doi:10.2991/978-2-38476-052-7_9.

[15] Fan, C., & Liu, S. (2024). Exploring the associations among perceived teacher emotional support, resilience, Covid-19 anxiety,
and mental well-being: evidence from Chinese vocational college students. Current Psychology, 43(16), 14944-14954.
doi:10.1007/s12144-022-04112-9.

[16] Lange-Kdttner, C. (2024). COVID-stressed schools struggled to teach mathematics. Acta Psychologica, 244, 104174.
doi:10.1016/j.actpsy.2024.104174.

Page | 188



Emerging Science Journal | Vol. 8, Special Issue , 2024

[17] Doz, D., & Doz, E. (2023). The Impact of COVID-19 Distance Learning on Students’ Math Anxiety: An Exploratory Study.
International Journal of Education in Mathematics, Science and Technology, 11(1), 1-16. doi:10.46328/ijemst.2219.

[18] Znidarsig, A., Brezavitek, A., Rus, G., & Jerebic, JI. (2022). Has the COVID-19 Pandemic Affected Mathematics Achievement?
A Case Study of University Students in Social Sciences. Mathematics, 10(13), 2314. doi:10.3390/math10132314.

[19] Lusiana, & Kesumawati, N. (2024). Results of Development Research for Rearranging Mathematics Learning After the Covid-
19 Pandemic. AIP Conference Proceedings. doi:10.1063/5.0201117.

[20] Prasetyanto, D., Rizki, M., & Sunitiyoso, Y. (2022). Online Learning Participation Intention after COVID-19 Pandemic in
Indonesia: Do Students Still Make Trips for Online Class? Sustainability, 14(4), 1982. doi:10.3390/su14041982.

[21] Plakhotnik, M. S., Volkova, N. V., Jiang, C., Yahiaoui, D., Pheiffer, G., McKay, K., Newman, S., & Reif8ig-Thust, S. (2021).
The Perceived Impact of COVID-19 on Student Well-Being and the Mediating Role of the University Support: Evidence From
France, Germany, Russia, and the UK. Frontiers in Psychology, 12, 642689. doi:10.3389/fpsyg.2021.642689.

[22] United Nations. (2020). Policy Brief: Education during COVID-19 and beyond. United Nations, United States. Available online:
https://www.un.org/development/desa/dspd/wp-content/uploads/sites/22/2020/08/sg_policy_brief_covid-19_and_education_august_2020.pdf
(accessed on July 2024).

[23] Chaudhary, M. K. (2021). Impact of Covid-19 on the Higher Education in Nepal: the Mindset of Students and Faculties Towards
Online Teaching Learning Practice. . PalArch’s Journal of Archacology of Egypt/Egyptology, 18(1), 3936—3942.

[24] Bashir, A., Bashir, S., Rana, K., Lambert, P., & Vernallis, A. (2021). Post-COVID-19 Adaptations; the Shifts Towards Online
Learning, Hybrid Course Delivery and the Implications for Biosciences Courses in the Higher Education Setting. Frontiers in
Education, 6, 1-13. doi:10.3389/feduc.2021.711619.

[25] Petillion, R. J., & McNeil, W. S. (2020). Student experiences of emergency remote teaching: Impacts of instructor practice on
student learning, engagement, and well-being. Journal of Chemical Education, 97(9), 2486-2493. doi:10.1021/acs.jchemed.0c00733.

[26] Tzankova, I., Compare, C., Marzana, D., Guarino, A., Di Napoli, I., Rochira, A., ... & Albanesi, C. (2023). Emergency online
school learning during COVID-19 lockdown: A qualitative study of adolescents’ experiences in Italy. Current Psychology,
42(15), 12743-12755. doi:10.1007/s12144-021-02674-8.

[27] Fauzi, I., & Sastra Khusuma, I. H. (2020). Teachers’ Elementary School in Online Learning of COVID-19 Pandemic Conditions.
Jurnal Iqra’ : Kajian [lmu Pendidikan, 5(1), 58—70. d0i:10.25217/ji.v5i1.914.

[28] Adnan, M. (2020). Online learning amid the COVID-19 pandemic: Students perspectives. Journal of Pedagogical Sociology and
Psychology, 1(2), 45-51. doi:10.33902/jpsp.2020261309.

[29] Amedu, J., & Hollebrands, K. (2022). Teachers’ perceptions of using technology to teach mathematics during COVID-19 remote
learning. Journal of Research in Mathematics Education, 11(1), 71-85. doi:10.17583/redimat.8872.

[30] Martin, C. S., Harbour, K., & Polly, D. (2022). Examining How Emergency Remote Teaching Influenced Mathematics Teaching.
TechTrends, 66(2), 338-350. doi:10.1007/s11528-022-00711-2.

[31] Haser, C., Dogan, O., & Kurt Erhan, G. (2022). Tracing students’ mathematics learning loss during school closures in teachers’
self-reported practices. International Journal of Educational Development, 88, 102536. doi:10.1016/j.ijedudev.2021.102536.

[32] Paea, S., Sharma, B., Bulivou, G., & Katsanos, C. (2024). Emergency Remote Teaching in Higher Education Institutes: A
Taxonomy of Challenges Faced by First-Year Mathematics Students in the Pacific Region. IEEE Access, 12, 6339-6355.
doi:10.1109/access.2024.3351098.

[33] Wahid, M., Firdaus, F., Amaliah, N., Ariandi, A., Firman, F., Irfan, M., Puspita Sari, A., & Rizaldi Trias Jaya Putra Nurdin, M.
(2023). Students perspectives on switching from online to face-to-face learning environments after the COVID-19 pandemic.
Jurnal Pijar Mipa, 18(2), 219-223. d0i:10.29303/jpm.v18i2.4809.

[34] Quinn, D., & Aardo, J. (2020). Blended learning in first year engineering mathematics. ZDM - Mathematics Education, 52(5),
927-941. doi:10.1007/s11858-020-01160-y.

[35] Paudel, P. (2020). Online Education: Benefits, Challenges and Strategies During and After COVID-19 in Higher Education.
International Journal on Studies in Education, 3(2), 70-85. doi:10.46328/ijonse.32.

[36] Kuhfeld, M., Soland, J., Tarasawa, B., Johnson, A., Ruzek, E., & Liu, J. (2020). Projecting the Potential Impact of COVID-19
School Closures on Academic Achievement. Educational Researcher, 49(8), 549-565. doi:10.3102/0013189X20965918.

[37] Namkung, J. M., Goodrich, J. M., Hebert, M., & Koziol, N. (2022). Impacts of the COVID-19 Pandemic on Student Learning
and Opportunity Gaps Across the 2020-2021 School Year: A National Survey of Teachers. Frontiers in Education, 7, 921497.
doi:10.3389/feduc.2022.921497.

[38] Abidin, J., Hasibuan, E. A., & Harahap, M. (2023). The Effect of Online Learning VS Face-To-Face Learning on Student
Learning Motivation Post the Covid - 19 Pandemic at Schools and Colleges. Journal of Digital Learning and Distance Education,
1(8), 329-337. d0i:10.56778/jdIde.v1i8.76.

Page | 189



Emerging Science Journal | Vol. 8, Special Issue , 2024

[39] Rashid, S., Shaikh, S., Mardini, L., & Saad, F. S. (2022). Back to School: COVID-19 Post-Lockdown Classroom Anxiety.
Education Sciences, 12(11), 800. doi:10.3390/educsci12110800.

[40] Houghton, S., Kyron, M., Hunter, S. C., Lawrence, D., Hattie, J., Carroll, A., & Zadow, C. (2022). Adolescents’ longitudinal
trajectories of mental health and loneliness: The impact of COVID-19 school closures. Journal of Adolescence, 94(2), 191-205.
doi:10.1002/jad.12017.

[41] Pongayow, G. M., Sulangi, V. R., & Pitoy, C. (2023). Mathematics Learning Activities Of Students Of SMP Negeri 5 Tondano
In The Transitional/Post Pandemi Covid-19 Period. Journal on Education, 6(1), 687—702. doi:10.31004/joe.v6i1.2983.

[42] Mezirow, J. (1991). Transformative dimensions of adult learning. Jossey-Bass, San Francisco,United States.

[43] Mezirow, J. (1997). Transformative Learning: Theory to Practice. New Directions for Adult and Continuing Education, 1997(74),
5-12. doi:10.1002/ace.7401.

[44] Hashemi, A., Akramy, S. A., Orfan, S. N., & Noori, A. Q. (2021). Afghan EFL students’ perceptions of critical thinking and
problem-solving skills. Language in India, 21(8), 121-131.

[45] Tashakkori, A., & Creswell, J. W. (2007). The New Era of Mixed Methods. Journal of Mixed Methods Research, 1(1), 3-7.
doi:10.1177/2345678906293042.

[46] Mills, G.E., & Gay, L.R. (2018). Educational research: Competencies for analysis and applications (12" Ed.). Pearson, New
York, United States.

[47] Creswell, J. W., & Clark, V. L. P. (2017). Designing and conducting mixed methods research. Sage publications, Thousand
Oaks, United States.

[48] Creswell, J. W. (2007). Qualitative inquiry & research design: Choosing among five approaches (2" Ed.), Sage Publications,
Thousand Oaks, United States.

[49] Bradbury-Jones, C., Sambrook, S., & Irvine, F. (2009). The phenomenological focus group: An oxymoron? Journal of Advanced
Nursing, 65(3), 663-671. doi:10.1111/j.1365-2648.2008.04922.x.

[50] Rauf, A, Baig, L., Jaffery, T., & Shafi, R. (2014). Exploring the trustworthiness and reliability of focus groups for obtaining
useful feedback for evaluation of academic programs. Education for Health, 27(1), 28. d0i:10.4103/1357-6283.134303.

[51] George, D., & Mallery, P. (2003). SPSS for Windows Step by Step: A Simple Guide and Reference. 11.0 Update (4t" Ed.). Allyn
& Bacon, Boston, United States.

[52] DeVellis, R. F., & Thorpe, C. T. (2021). Scale development: Theory and applications. Sage publications, Thousand Oaks, United
States.

[53] Anderson, R. (2007). Thematic Content Analysis (TCA). Descriptive Presentation of Qualitative Data, 3, 1-4.

[54] Kertih, I. W., Widiana, I. W., & Suwela Antara, 1. G. W. (2023). The Phenomena of Learning Loss Experienced by Elementary
School Students during the Covid-19 Post Pandemic. Emerging Science Journal, 7(2), 201-213. doi:10.28991/esj-2023-sper-
014.

[55] Donnelly, R., & Patrinos, H. A. (2022). Learning loss during Covid-19: An early systematic review. Prospects, 51(4), 601-6009.
d0i:10.1007/s11125-021-09582-6.

[56] Angrist, N., de Barros, A., Bhula, R., Chakera, S., Cummiskey, C., DeStefano, J., Floretta, J., Kaffenberger, M., Piper, B., &
Stern, J. (2021). Building back better to avert a learning catastrophe: Estimating learning loss from COVID-19 school shutdowns
in Africa and facilitating short-term and long-term learning recovery. International Journal of Educational Development, 84,
102397. doi:10.1016/j.ijedudev.2021.102397.

[57] Berga, K. A., Vadnais, E., Nelson, J., Johnston, S., Buro, K., Hu, R., & Olaiya, B. (2021). Blended learning versus face-to-face
learning in an undergraduate nursing health assessment course: A quasi-experimental study. Nurse Education Today, 96, 104622.
doi:10.1016/j.nedt.2020.104622.

[58] Stoian, C. E., Farcasiu, M. A., Dragomir, G. M., & Gherhes, V. (2022). Transition from Online to Face-to-Face Education after
COVID-19: The Benefits of Online Education from Students’ Perspective. Sustainability, 14(19), 12812.
doi:10.3390/su141912812.

Page | 190



Emerging Science Journal | Vol. 8, Special Issue , 2024

Appendix |
Interview Guide:

Thank you for accepting to join this focus group interview. This interview is intended to find out about your experiences learning
mathematics in person after the effects of Coronavirus (COVID-19) have subsided. We want to understand what your experience is
like with face-to-face learning after two years of online learning. Participation in this interview is completely voluntary. If you wish
to stop the interview at any time, please let us know. Feel free to jump in to add any comment to agree or disagree with any presented
opinion. There will be a 20-30 minute interview.

Questions:

e How do you describe the return to face-to-face after Corona?

How do you describe your efforts in coping with face-to-face learning after Corona?

How do you describe your learning mathematics in the face-to-face time?

How do you describe your teacher’s method of teaching?

What do you think of assessment in face-to-face time?

What should be kept or removed from your experience for future learning experiences?
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