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Abstract – Higher education is a complex process that goes through continuous transformations over time, from the origins of the 
University in medieval Europe to the present time. These changes are not uniform and have been driven by the historical and social 
moments of each nation. The COVID-19 pandemic hit all countries almost simultaneously and required social distancing and other 
health measures. This forced schools and universities to change their way of teaching, with the flexibility of activities and 
implementation of remote classes. This study shows the perception of medical students at a Brazilian public university regarding the use 
of information and communication technologies before and after the pandemic. Most reported that teachers rarely used these resources 
in their classes before the pandemic, but started to do so frequently after the pandemic, which provoked a positive impact on facilitating 
the teaching-learning process. The results obtained suggest that pandemic may have been a driving event for the modernization of 
university education in Brazil and other countries.   
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I. INTRODUCTION 

Education is an activity carried out by humanity since the dawn of History, suffering the continuous influence of cultural 
elements and the reality that surrounds each society. Over the centuries, the progressive changes in the way human beings relate 
to their peers and the environment have also modified educational processes. Historically, the teaching-learning process was 
centered on the teacher, who was considered the most important element, but faced with modernization and globalization, the 
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construction of more complete individuals is expected, capable of interacting with the reality that surrounds them and modifying 
it.(1) Traditional forms of teaching are no longer sufficient to promote this development, and from this need, active 
methodologies emerge, possibly more suited to new, much more critical, pedagogical trends.(2) Social distancing and other 
biosafety norms implemented by governments during the covid19 pandemic accelerated these changes in the teaching process. 
Distance classes and activities carried out using information and communication technologies, which were rare before, have 
become routine.(3) Medical schools around the world were affected and the consequences need to be evaluated.(4) 

II. METHODS 

A. Objective - To study the influence of the pandemic on the use of information and communication technologies. 

B.  Procedures - The authors carried out an exploratory, descriptive and quantitative research. Electronic questionnaires were sent 
to the research subjects (students in the last years of the undergraduate course in Medicine at the University of the State of Pará, in 
Santarém, Brazil), from January to March 2021, after  a consent form. Data were tabulated in spreadsheets and results were 
expressed as frequency and percentage for further analysis. All ethical standards were respected. 

III. RESULTS 

A total of 50 medical students were included in the study. Most students (94%) reported that they were already using 
computers and/or smartphones to do research or study topics related to their education. Half of them felt that information and 
communication technologies were rarely used by their teachers during classes before the pandemic, although 70% believed that 
they facilitate the learning process. The percentage of students who reported frequent use of technologies by teachers during 
academic activities during the pandemic was 88% and two thirds responded that they were satisfied with the results obtained by 
implementing these resources. 

IV. DISCUSSION 

We observed in the study that information and communication technology resources were already part of the students' 
routine, but their use by teachers is below expectations. This is a multifactorial problem and has already been reported by several 
authors.  

In undergraduate courses in Brazil, there is a recent effort by government entities to promote evolution at all levels of 
education (primary, secondary and higher), through changes in guidelines and curriculum plans that are now adapted to these 
requirements. (5) 

In this attempt to implement new techniques and promote changes in paradigms, university professors face several 
difficulties, ranging from the curricular structure itself, to the lack of mastery of the methodologies, through the resistance of the 
professor to use them.(6, 7)  

In fact, the change in pedagogical practices at any level of education requires, above all, a change in the way of thinking 
and acting of the teacher as an individual. It is necessary to see the student from then on as a being endowed with countless 
possibilities, whose construction knowledge should not be shaped but facilitated. It is a real break with the reductionist 
monocratic thoughts that previously existed. (8) 

Introducing active methodologies in undergraduate courses is not an easy task and it is necessary to face several 
challenges, both structural and pedagogical conceptions of the professors. (9) 

In this new reformulation of university education, undergraduate health courses have been undergoing an intense search 
in this direction, especially with the creation of new teaching models and political-pedagogical projects based on the conception 
of knowledge construction by the student, who should have a more critical and reflective, based on problems of the social reality 
in which it is inserted.(10) 

For this, it is required that the professor is open to these new trends and is able to understand and assimilate these tools 
and become active in the training of more humanized health professionals, engaged in promoting health in a more collective and 
effective way, having as an objective to improve the quality of life of the clientele in the public health system.(11) 
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Project-based learning, problem-based teaching, problematization, and team-based learning become part of the 
pedagogical discourse and impose themselves as teaching practices stimulated by new higher education policies. (5) 

Training new professionals is particularly challenging, encouraging the acquisition of knowledge and training through 
skills and attitudes, to graduate a competent individual is the ultimate goal of undergraduate courses, especially in the health 
area..(12) 

In current times, where technological advances are evident and involve us in practically all of our daily activities, from 
entertainment to the search for information and communication, information and communication technologies, in the form of cell 
phones, video, internet, digital platforms, etc. are consolidated as elements of our daily lives that can and should be used in this 
new way of understanding and teaching. (13) 

There has been an increase in the use of information and communication technologies in response to the biosecurity 
measures implemented during the pandemic, according to our results. This is contrary to expectations. It was expected that 
teachers would already have a more up-to-date view of communication, taking advantage of all forms of language inside and 
outside the classroom, using the available technological resources appropriately from a didactic point of view.(14) 

Most students in the study had a computer or smartphone to help them search for knowledge. The use of these 
technologies can increase study alternatives and provide greater interaction between students and between students and teachers. 
There is the advantage of favoring learning beyond the walls of the classroom, as the association between face-to-face and virtual 
methods should be valued as complementary.(13) 

The percentage of students who believed in facilitating learning with the use of technological resources was high. 
Today's students hope that these technologies that are part of their routine will also be incorporated into school life. They must 
serve to broaden and enrich the teaching-learning process. (3, 7, 15) 

Some authors draw attention to the risk of misuse of these methodologies and technological resources, with the creation 
of an anarchic pedagogical space where the teacher is not able to facilitate learning, which can occur if he does not plan properly 
or do not master sufficiently the techniques you intend to use. (16, 17) 

Unfortunately, there is also the economic issue, since the availability of technologies (devices and internet signal, for 
example) are not always available equally in underdeveloped countries like Brazil.(7) 

V. CONCLUSIONS 

The pandemic revealed possible weaknesses in the training of teachers and lack of structure in institutions for a rapid adaptation 
of the educational system to the necessary changes, introducing greater creativity into the educational process without losing the 
efficiency of the teaching-learning process. 
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