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Abstract: The aim of this study was to con-
duct a literature review, based on publications
from Google Scholar, to identify the successes
and challenges faced by biology teachers in
remote teaching during the COVID-19 pan-
demic. Remote teaching occurs when classes
are produced by the teacher and made avai-
lable online, being monitored in real time
by the teacher responsible for the curricular
component, observing adjustable schedules
of traditional teaching. This research used
Google Scholar to search for the material, as
it is easily accessible, free and linked to seve-
ral other databases, covering a period from
November 2019 to December 2024. Descrip-
tors in quotation marks were used for greater
precision of the results linked to the theme
being worked on, in order to obtain a selec-
tion of studies that contemplate the topic
under investigation, in addition to inclusion
and exclusion criteria, obtaining a sample of
9 scientific texts. After reading the papers in
full, there was a lack of studies analyzing the
impacts of the COVID-19 pandemic on bio-
logy teachers, as well as the adoption of pe-
dagogical practices to contemplate education
and its full development. In conclusion, the
studies analyzed on biology teaching during
remote classes highlighted the use of digital
tools, such as teaching platforms and online
games, which proved to be important peda-
gogical resources. However, the articles analy-
zed did not present any successes for teachers
resulting from remote classes and only one of
them focused on the performance of teachers,
reporting adversities acquired in working due
to the new model of classes.

Keyword: Remote classes. Teachers. Sars-
Cov-2. Challenges in biology.
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INTRODUCTION

Biology teaching plays a fundamental role
in educating people, promoting an unders-
tanding of the life sciences. With the arrival
of the COVID-19 pandemic, educational ins-
titutions have been challenged to transition
to the remote model, which can significantly
impact the teaching-learning process of stu-
dents. According to Costa and Sa (2025), new
teaching strategies have been incorporated
into teaching practices, while some have been
abandoned or adapted. Thus, remote teaching
has brought challenges for both teachers and
students, affecting activities in formal and
non-formal educational contexts.

Remote teaching occurs when classes are
produced by the teacher and made available
online, being monitored in real time by the tea-
cher responsible for the curricular component,
observing adjustable schedules of traditional
teaching. This method was adopted in 2020
by schools due to the new educational scena-
rio during the COVID-19 pandemic period, in
which it is necessary for teaching and learning
to take place and at the same time maintain dis-
tance (Andrade and Martins, 2021).

From this context, there was a need to sus-
pend face-to-face classes and the insertion of
the remote modality began. (2021), the chan-
ges that the teaching and learning process has
been going through in recent years, especially
in 2020 and 2021 called the pandemic period,
motivated those involved in education to seek
new forms of instruction, instigating teachers
to innovate their didactics, especially with a
technological interface.

In view of this, this research is justified by
the importance of understanding the impas-
ses arising from teachers’ feelings about the
new teaching method, observing both per-
sonal and professional adversities, since the
migration to this new method was sudden
and unexpected, without prior preparation.
This work is of great importance for unders-
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tanding the process of teachers’ occupational
well-being, allowing problems to be identified
and consequently solutions to be identified.

Therefore, this study reviewed the literatu-
re on Google Scholar to analyze the challenges
and successes of biology teachers in remote
education during the COVID-19 pandemic,
highlighting the complexity of methodologi-
cal adaptation and the importance of unders-
tanding these experiences to improve future
practices in similar contexts.

MATERIAL AND METHODS

This work adopts a descriptive, bibliogra-
phical and qualitative approach, with the aim
of exploring, analyzing and interpreting infor-
mation extracted from previously published
materials. The descriptive approach seeks to
review and consolidate existing knowledge,
clarify concepts, identify gaps and encourage
new thinking.

With regard to bibliographical research,
Gil (1999) points out that its main advantage
lies in the possibility of covering a much wi-
der range of phenomena than those accessi-
ble through direct investigation. In addition,
the qualitative approach, according to Minayo
(2009), is especially appropriate for studies
that seek to understand the logic behind the
social practices experienced in reality.

The methodology was based on Menezes,
Amorim and Oliveira, (2018), which analyzed
theses and dissertations from the CAPES data-
base, but for this research Google Scholar was
used to search for scientific texts, as it is easily
accessible, free and linked to several other da-
tabases. Descriptors in quotation marks were
used for greater precision of the results linked
to the topic under study, in order to obtain a
selection of materials that addressed the topic
under investigation. The keywords were: “Bio-
logy and the pandemic”, “Biology and remote
teaching in COVID-19” and “Remote biology
classes™
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The search for papers took place between
November 2019 and December 2024, cove-
ring the period during the height of the CO-
VID-19 pandemic. As inclusion criteria, only
scientific articles, abstracts and book chapters
were selected, with a basis in Portuguese. Ex-
clusion criteria were works that were not well-
-founded, that did not fully meet the research
perspective, course completion works (mono-
graphs, dissertations and theses), duplicates
and in other languages.

The selection followed four stages: in the
first, the platform’s filters were applied con-
sidering the year, language and descriptors,
resulting in a total of 15 selected papers. In
the second, screening continued based on
the inclusion and exclusion criteria, followed
by reading the titles and, where relevant, the
abstracts to confirm relevance. After this first
survey, the texts were read in full, and six
more papers were excluded due to one being
a duplicate article, another a dissertation and
four papers that did not meet the research
objectives, leaving only nine scientific texts.
In the third stage, a portfolio was organized
containing the title, authors, year and objecti-
ve, making it easier to consult. Finally, in the
fourth stage, the detailed analysis and writing
of the article was carried out.

RESULTS AND DISCUSSION

After selecting the nine papers, a portfolio
was put together containing the titles, authors,
year of publication and objectives of each pa-
per, as shown in Table 1.

The study by Nascimento et al. (2021)
mentions the use of some digital platforms
during the supervised internship in biology,
and does not present any problems related to
difficulties in the teaching process during the
pandemic, nor success on the part of the tea-
cher. Therefore, the importance of the teacher
in improving the contribution to the students’
civic education is emphasized in a summari-
zed way, without highlighting the difficulties
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TITLE AUTHORS YEAR OBJECTIVES
The supervised internship in biology tea- Nascimen- Present, describe and analyze the experiences acqui-
ching and its contribution to teacher trai- to et al 2021 |red during the supervised internship in Biology tea-
ning during the pandemic. ’ ching during the pandemic period.
Mind map and crossword puzzle: Facilita- To present an account of the experience of the residents
ting tools in the teaching-learning process | Coelho et al. 2021 | of the 1st Module of the Pedagogical Residency Project
in Biology. in force at IFSULDEMINAS - Campus Machado.
Teachers’ and students’ perceptions of Amorim To investigate the perceptions of biology teachers and
digital games for learning Biology in the and Costa 2021  |students who play online digital games about the chal-
context of the pandemic. lenges of learning.
. . . Understanding the biology teaching practices developed
P];Zflt;:;lon?lgﬁ;%}; 0 L;sz?lréspelg ifir\r::ste Sa andLemos 2020 |inastate school in the municipality of Campos Sales - EC
' 8 P ' during the social isolation caused by the pandemic.
Mind and concept maps: a strateey f The aim was to create mental and conceptual maps in
. Pt maps: & SUategy 19T\ vano et al. 2021 | different subjects for students on the Biological Scien-
meaningful learning in biology teachin ) &
8 8 8y & ces degree course.
The use of gamified platforms in educa- Demonstrate the use of digital tools Mentimeter and
tion as strategies to enhance learning and | Silva et al. 2021 | Kahoot as a strategy for promoting student interacti-
student interactivity in classes. vity and improving the concepts of Biology content.
Challenges encountered by teachers in te- Menezes To analyze the perception of science and biology teachers
aching Science and Biology in the midst and Viana 2023 |in the municipality of Cedro-CE about the pedagogical
of the pandemic in the city of Cedro-CE. ’ practice developed during this historical period.
ICTs as Allies in Biology Teaching During | Miranda, Ce- 2024 To reflect on the rise and impact of ICT as a tool for lear-
the Covid-19 Pandemic. dro and Silva. ning to teach biology during the COVID-19 pandemic.
. . To investigate the perception of Science and Biology
fceﬁgzlﬁlzgoif tht:atcel;ifin ﬁ_‘?;lm?;fferi:_t teachers from different schools about the teaching-le-
cess of science and biolo gin the cinl?[ext Rego et al. 2024 |arning process of these subjects in Abaetetuba-Para
of COVID-19 in Abaetetﬁ%a Para. Brazil during the pandemic scenario, as well as the challen-
’ ’ ' ges they faced.

Table 1. Portfolio of selected articles.
Source: Research data, 2024.

faced by teachers in the face of the methodo-
logies adopted during the pandemic period.
The authors report that:

Faced with the rapid inclusion of Information
and Communication Technologies in the
educational sphere, brought on by the
Sars-CoV-2 pandemic, carrying out the
Supervised Internship remotely highlighted
the essential need for contemporary teachers
to be constantly learning in order to improve
an education that not only trains students
who know the contents of the curriculum,
but also citizens who are imbued with
criticality in a society of staggering social
inequalities (Nascimento et al., 2021).

The work also highlights that the supervi-
sed internship emphasizes the entire process
during the pandemic, mentioning the use of
digital platforms such as Google Meet, What-
sApp, Google Forms and Kahoot.

Coelho et al., (2021) and Yano et al., (2021)
discuss the use of mind maps and crossword
puzzles on digital platforms, highlighting
their relevance in remote teaching. The tools
not only stimulate the students” cognitive pro-
cess, but also facilitate feedback for teachers,
allowing for a better assessment of the know-
ledge acquired.

The authors did not discuss the obstacles
encountered by teachers, nor the successes
achieved with the new teaching method. They
both worked on the insertion of conceptu-
al and mental maps for students during the
pandemic period, a phase that required new
teaching strategies so as not to leave students
without classes.

Authors Amorim and Costa (2021) discuss
the use of digital games in biology classes,
emphasizing that they should be used accor-
ding to the theme discussed, so that they don't




become just entertainment, thus offering en-
gagement and promoting learning through
experimenting with games in the classroom,
allowing the teacher to be the mediator in the
teaching and learning process.

The authors point out that “The path to
experimenting with digital games in school
contexts therefore requires teachers and scho-
ol management to overcome their prejudices
(Amorim and Costa, p. 108, 2021)”. It should
be emphasized that the games should be ar-
ranged according to the approach to the con-
tent in the classroom, since this didactic alone
is insufficient for learning. Finally, the authors
did not present any advantages for teachers,
nor any problems with remote classes.

The study by Silva et al. (2021) presents a
proposal for the use of platforms as a strategy
for interactive development in remote biology
classes, while highlighting the importance of
technologies to enhance teaching, focusing on
students, without emphasizing teaching per-
formance.

The paper verifies the use of the digital to-
ols “Kahoot” and “Mentimeter” as an alterna-
tive for offering interactive classes to students.
In this way, the importance of the platforms
for dynamism and interactivity in the teachin-
g-learning process is highlighted. The activi-
ties on the platforms were carried out through
links and the use of PINs to solve questions
(Silva et al., 2021).

According to Sa and Lemos (2020), the nu-
merous challenges that remote teaching poses
to teachers are noticeable, due to the difficul-
ties encountered due to the lack of training
to carry out classes in this modality, as well
as the use of interactive methods that enga-
ge students. The need for classes to take pla-
ce entirely online makes the student-teacher
relationship difficult, so learning is hampered
due to the distance between those involved,
favoring the physical and mental exhaustion
of students and teachers.
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Sa and Lemos (2020), in addition to ad-
dressing teaching in biology, emphasize di-
fliculties encountered by educators during
isolation with virtual teaching, such as: stress,
excessive workload, adequate internet acces-
sibility and mastery of digital tools. From this
same perspective, Lima and Mota Neto (2021)
state that teaching and learning are affected
due to the psychological trauma suffered by
teachers during quarantine. This corroborates
Brizola et al. (2021), who point out that the
emergency change in education has not ade-
quately prepared teachers, making it challen-
ging to maintain the same quality of teaching.

For Menezes and Viana (2023), the suc-
cess that has emerged in Emergency Remote
Education (ERE), reported by many teachers,
is due to the diversity of teaching resources
available for teaching practice. The use of di-
gital technologies such as WhatsApp, Google
Meet and video platforms has enabled more
frequent communication and greater interac-
tion with students, which would otherwise
have been limited or non-existent. This varie-
ty has allowed for a more dynamic pedago-
gical approach, providing a space for the use
of active methodologies that favor students’
autonomy and protagonism in the learning
process.

However, Menezes and Viana (2023) point
out that, despite the successes, the challenges
faced by teachers were substantial. The au-
thors reveal that the lack of internet access was
the main obstacle. Around 85.7% of teachers
mentioned that the lack of adequate connecti-
vity between students hindered participation
and engagement in the activities, leading to a
significant lack of feedback on the proposed
tasks. This disconnection not only limited
student learning, but also made teachers feel
frustrated and powerless, since their pedago-
gical efforts were not being effectively used by
the students.
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Miranda, Cedro and Silva (2024) highlight
the rapid adaptation of many teachers to the
use of Information and Communication Tech-
nologies (ICTs), which have become essential
for maintaining the school calendar and the
continuity of learning. The use of platforms
such as Google Meet, Zoom and Google Clas-
sroom has facilitated interaction between stu-
dents and teachers, enabling synchronous and
asynchronous activities which, in some cases,
have increased student participation due to
their more dynamic and interactive format.

In terms of challenges, the authors point out
that the lack of adequate training was one of
the main obstacles, with many teachers repor-
ting difficulties in integrating ICTs effectively
into their teaching practices. In addition, the
limited infrastructure, such as the lack of qua-
lity internet access and the absence of appro-
priate equipment, impacted both teachers and
students, creating an unequal environment
for learning. Another critical aspect was the
complexity of some biological content, which
is challenging to teach remotely, especially wi-
thout practical activities, which are essential for
effective understanding of the subject.

Corroborating this perspective on the suc-
cesses of ERE, Rego et al., (2024) portray the
adaptation of teachers to new technologies
and digital methodologies. The use of distance
learning platforms, interactive materials and
online engagement strategies allowed lear-
ning to continue, despite the limitations im-
posed by social distancing.

However, according to Rego et al. (2024),
many teachers faced difficulties related to
technological infrastructure, such as a lack
of suitable equipment and an unstable inter-
net connection. In addition, the pedagogical

adaptation to a virtual environment required
a great deal of effort, both in terms of planning
and in reconfiguring teaching strategies to en-
sure active student participation. The lack of
face-to-face interaction also affected learning
dynamics, making it more complex to assess
student progress.

FINAL CONSIDERATIONS

After reviewing the literature, there was
a lack of studies analyzing the impact of the
COVID-19 pandemic on biology teachers and
the adoption of pedagogical practices aimed
at promoting education. There were also gaps
in the literature regarding the difficulties faced
by educators, who were neither prepared nor
had the necessary equipment to ensure the
implementation of remote teaching. However,
it is believed that the scarcity of studies with
this approach is due to the fact that many stu-
dies are still in progress and new studies will
be published.

It was observed that the studies analyzed
on teaching biology in the remote context hi-
ghlight the use of digital tools, such as onli-
ne platforms and games, as the main didactic
approach. However, there is no evidence of
success for teachers in this format, and only
one study focused on teaching performance,
reporting on the adversities faced with the
new teaching model.

In view of this, this study highlights the
need for research into the role of teachers in
remote teaching, in order to better understand
the challenges experienced. Therefore, consi-
dering the possibility of new situations similar
to those of recent years, it is essential to invest
in quality, interactive remote teaching, antici-
pating challenges and seeking solutions.
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