
Impact of Telematic Tutoring on the Teaching and 
Learning of Scientific Knowledge   

Abstract : Tutoring acquires a special significance as 
it is designed, at least in theory, to facilitate 
autonomous learning with the accompaniment of the 
professor as a specialist in the disciplinary area. The 
objective of the study was to determine the impact of 
telematic tutoring on the teaching and learning 
process of scientific knowledge of engineering 
students at Alas Peruanas University in the city of 
Lima during the I lapse of 2020. Quantitative study of 
quasi-experimental design with pre- and post-test in a 
sample of 120 male and female students, all 
engineering students of Alas Peruanas University of 
Lima, Peru. The results determined a significant 
impact of telematic tutoring in the inquiry, 
experimentation and critical judgment skills; 
furthermore, it could be determined that students 
significantly increased their average performance 
after the intervention of the teacher as a telematic tutor 
in the teaching and learning process of scientific 
knowledge related to the engineering area. In 

conclusion, the use of telematic tutoring in the 
teaching and learning process in the engineering area 
has been shown to have a direct and significant impact 
on the scientific knowledge of university students.

Keywords : learning; scientific knowledge; teaching; 
telematics; tutoring.

1. Introduction

 N the face of such an unstable global reality, 
subject to constant changes in the social, political and 
economic context, especially in the wake of the 
COVID-19 pandemic which, according to Álvarez 
(2020), served as a catalyst, education systems 
worldwide were forced to make drastic changes in 
their educational activities, including in the training of 
their students.

 According to the United Nations Educational, 
Scientific and Cultural Organization (2020), the 
advent of a new era has accelerated, demanding the 
acceptance and coping with educational change in a 
completely different environment than the one we are 
used to. Given that, information and communication 
technologies (ICT) have long since transformed the 
way we connect and communicate with each Other, to 
the point that they have changed the way we organize 
ourselves, work or learn.However, meaningful 
learning in a hybrid modality requires the teacher to 
play the role of telematic tutor, through which, in 
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addition to guiding, accompanying and evaluating 
both a group of face-to-face students and a group of 
students participating virtually, he/she assumes the 
task of designing learning spaces along platforms in 
line with the real needs of his/her students.

 In this context, the concept of Appropriate and 
Critical Educational Technology (ACET) is assumed, 
according to which education is seen as an open space 
for critical reflection to investigate and compare 
educational practices mediated by techno-
pedagogical actions, which cause various domains in 
the structural and socio-cognitive functions of people 
who learn through face-to-face, virtual or distance 
educational practices (Fainholc, 2009; 2012).

 Consequently, during the contingency most 
university institutions were strongly affected by the 
need to adapt and redefine their teaching methods and 
techniques, having to focus on the massive modality 
of virtual classes, and in many cases, accelerate the 
digitalization process previously experienced by the 
increasing globalization and use of new technologies 
(Alvarez, 2020) by students, forcing most universities 
to undertake diverse activities to guide, train and 
orient their students.

 Thus, new distance learning formats began to 
emerge which, thanks to the advance of technological 
development, adapted quickly to the new educational 
reality. Faced with the pandemic and its respective 
consequences, new teaching and learning models 
began to emerge, among which the hybrid model 
prevailed, currently being conceptualized and 
experimented with (De Obesso & Núñez, 2020). 
Thus, without interrupting the study period, it was 
necessary to become familiar with computer tools 
(Moodle, Teams, Stream, among others), however, for 
many teachers this type of activity represented only a 
first experience of distance learning or e- learning 
(Marcus, 2020), so that the quality of education has 
currently been compromised (Amaya, Cantú & 
Marreros, 2021), observing to some extent fatigue and 
apathy, in addition to very little participation of 
students in the educational process, so that even the 
achievement of virtual learning is not guaranteed in its 
entirety (Bagley, 2020).

 Despite this, Hodges et al. (2020) point out that it is 
incredible the effort that some higher education 
institutions have made to move their academic 
activities to a fully online modality or to a hybrid 
teaching model, which is still known as emergency 

remote education, a term that, according to Alvarez 
(2020), is used to refer to the educational process that 
was developed during the pandemic, transforming the 
face-to- face class into a virtual classroom using 
methodologies, resources and curriculum similar to 
those used in the face-to- face model.

 Faced with this new reality, educational 
institutions, especially universities, were forced to 
transform the traditional, distance and virtual 
education models into a complementary model, 
capable of taking advantage of the strategies and 
resources of each modality, assuming the role of the 
professor as a telematic tutor.

 A new modality in which, according to Viñas 
(2021) the participants (students and teachers) had to 
self-organize to create new spaces of interaction 
mediated by the existing technology and take 
advantage of the different learning styles. According 
to Felder (1993), the use of different methodologies 
makes it possible to harmonize different learning 
styles in the student, thus helping to maintain their 
interest in mastering the subject. In the new reality, the 
role of the teacher as a telematic tutor begins to take 
center stage.

 In line with what was stated in previous lines, this 
research aims to determine the impact that telematic 
tutoring has had on the teaching and learning process 
of scientific knowledge in engineering students at 
Alas Peruanas University in the city of Lima during 
the first term of 2020.

A. Development

 In the face of the current crisis caused by 
SARCOVID-2,  the computer  or  t e lemat ic 
teleprocessing is presented as an alternative to ensure 
the continuity of the university academic process, 
since, according to Marabotto & Grau (1999), it offers 
access not only to a new interconnectivity but to a 
model that allows the interaction of users through 
communication networks, also allowing the 
autonomous processing of data and communication 
between people.

B. Telematics and ICT: alternatives for quality 
education

 Currently, the aim is to bring both the teacher and 
the student closer to virtual applications and a large 
number of interactive educational resources through 
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an alternative approach that, according to Burbules 
and Callister (2001) cited in Fainholc (2019), allows 
seeing technology not only as simple tools or means to 
continue doing better and faster what was already 
being done, neither as simple innovations to do things 
that were unthinkable before, but as a technique 
capable of modifying users' perceptions, changing 
interpersonal relationships and transforming the 
concept of time and space, with special emphasis on 
how people use them (p. 17).

 In this context, rethinking what is meant by quality 
virtual education requires reflecting on the contextual, 
historical, cultural and organizational relevance of 
science and technology practice within educational 
programming that is increasingly integrated with a 
combination of the face-to-face (Fainholc, 2019) and 
the virtual.

 Now, due to the continuous technological 
development and the proliferation of innovative 
pedagogical methods as effective tools that offer new 
ways of teaching and learning in the face of the new 
reality, ICTs are gaining special interest. So online 
teaching has proven to be an excellent way for 
teachers to involve their students in their own learning 
process (Sánchez Rivas et al., 2020) Hence, the aim is 
to implement effective and quality methods and tools 
in the teaching and learning processes, adapted to the 
needs and demands of both the face-to-face and digital 
context, using technology as a key factor for the 
education of the present and the future.

 In the words of the aforementioned authors, ICT 
can help students acquire the skills and abilities 
necessary to make them competent individuals in the 
use of information technologies, capable of solving 
problems and making decisions autonomously, 
encouraging creativity and efficiency in the 
productive use of these digital tools, eventually 
turning them into responsible citizens who are 
knowledgeable about the environment around them.

 The incorporation of digital tools into the 
education of the present and the future is shaping a 
process that has led to the emergence of a new 
educational environment in which the role of teachers 
and students is  redefined, making didactic 
relationships a closer and more committed activity, 
since the aim is to create relevant, functional and 
meaningful learning (Sánchez Rivas et al., 2020) 
through telematics.

 In this sense, one of the main applications of 
telematics are computer applications, which arise 
from the need to connect personal computers through 
networks so that users can exchange information or 
share resources. In this sense, telematics, according to 
Echeverría (2001), allows the creation of a new 
ecological space, where social processes and 
relationships are configured and inscribed, which, for 
many, are known as third environment, in which 
telecommunications and information technology are 
combined.

 Therefore, the field of education cannot remain 
oblivious to the development of the information 
society, which is why teaching is also moving towards 
a model that is increasingly moving away from the 
lecture or classroom, in which the teacher was the 
center of the system, to a blended model that 
encourages student participation as the subject and 
object of learning, in which the teacher assumes the 
role of learning tutor.

C. Telematic tutoring: a new training function in the 
university context

 In any presential teaching-learning process, both 
the teacher and the student must be present as 
participants interacting through a communication 
process; however, in the case of telematic learning, in 
addition to virtual environments, the use of 
technology is required, based on the following 
essential elements:

1) Preparing Telematic tutor.

2) A computerized learning server, equipped with an 
application to manage the process.

3) Necessary learning materials or online and offline 
resources, such as physical or virtual books, files, 
videos, etc. (Bueno, 1996).

 No In a tele-training system, the  tutor is an 
elementarycomponent of distance learning, and 
feedback is the basic principle of self-learning 
support. In this sense, telematic learning is interpreted 
as didactic advice aimed at solving not only 
conceptual problems, but also procedural and 
attitudinal problems related to the management of the 
didactic material, the adequacy of the methodology, 
the specific needs of the students and the learning 
process in terms of learning habits and methods.
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 In telematics tutoring, guidance and learning 
support are essential and important aspects for the 
successful completion of the student's training. Within 
this context, it must be taken into account that students 
have different conceptions about the subject, as well 
as different abilities and interests among them; 
therefore, the tutor must also take into account the 
time that their students will dedicate to learning.

2. Method

 Quantitative study, which followed a descriptive- 
correlational, non-experimental and cross-sectional 
design, which according to Hernández et al (2014) 
suggests a set of processes that respond to a strictly 
predetermined sequence, being possible to redefine 
some of its steps depending on its intentionality.

A. Sample

 Study that was intentionally conformed with a 
sample of 120 students of both sexes of a population 
401 engineering students of the University "Alas 
Peruanas", Lima during the academic period I-2020, 
corresponding to 30% in attentio to the points of Sáez 
López (2017).  

B. Instruments and technique

 Correlational research that used the survey as a 
technique for data collection through a100-item 
evaluation questionnaire related to the variables 
tutoring and learning of scientific knowledge, as well 
as their respective indicators, with the objective of 
determining the level of influence of telematic 
tutoring in the process of teachingand learning of 
scientific knowledge of engineering students of the 
ALAS Peruanas University in the city of Lima, taking 
into consideration the levels of learning according to a 
scale of assessment of achievement of Very Good, 
Good Regular and Deficient.

C. Validity and reliability

 Regarding the validity of the instrument, a pilot 
test was applied to 20 students, representing one third 
of the sample, using Cronbach's alpha statistical 
analysis, in which a coefficient of 0.86 was obtained. 
Taking this into account, the instrument was 
previously analyzed by experts, who gave their 
opinion from a professional point of view, thus 
allowing its validation.

D. Data analysis

 Figures To carry out the data analysis, all the 
information was processed through a Microsoft Excel 
database in Microsoft Office and, subsequently, the 
IBM Statistics SPSSV 24 statistical program was used 
to determine the relationship between the variables 
using Student's t-test.

3. Results

A. Descriptive analysis

 Table 1 shows that, before the treatment, the 
students in the control and experimental groups were 
at the "Deficient" level in all the parameters analyzed, 

Table 1 : Telematic Tutoring in The Control Group 
and in the Pretest Group
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Table 2 : Scientific Knowledge in the Control Group 
and in The Pretest Group
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with material resources and computer resources 
(87%) being the dimensions with the highest 
frequency in the experimental group, while in the 
control group the dimension with the highest 
frequency was material resources (83%).

 Also, Table 2 shows that students in both groups 
are in the Deficient level, with telematic capabilities 
being the dimension with the highest frequency in 
both groups with 73% and 67%, respectively.

B. Inferential analysis

 As for Telematic Tutoring in the pre-test the mean 
values of the experimental group and the control 
group present close values, while in the post-test the 
mean value of the experimental group increased 
significantly compared to the control group.

 Similarly, in scientific knowledge as a variable, it 
is observed that in the pre-test the mean values of the 
experimental group and the control group show close 
values, while in the post-test the mean value of the 
experimental group increased significantly compared 
to the control group.

When testing the research hypothesis with a Student's 
t-distribution of 58 degrees of freedom and a 
significance of 5%, the null statistical hypothesis 
according to which the mean in the post-test is equal to 
the mean in the pre-test was compared with the 
alternate statistical hypothesis according to which the 
two means are different, an experimental value equal 
to 7.59 greater than the tabulated value of 1.67 was 
determined, so the null statistical hypothesis was 
rejected, therefore, the mean values are significantly 
different (p < 0.05).

3. Discussion

 The approaches presented here allow us to observe 
the technological implications of pedagogical 
innovations, as well as in the quality of teaching and in 
the academic results of future generations. Research 
that helps to establish the most effective guidelines for 
a hybrid learning model centered on the role of the 
teacher as a  te lematic  tutor.  Whereas, the 
digitalization of universities and teacher training in 
the virtual field have become two of the most 
important educational challenges of the present 
century, in the face of a changing and dynamic 
envi ronment  tha t  cons tant ly  c rea tes  new 
opportunities and challenges.

 Thus, when comparing the mean values of 
scientific knowledge in the experimental group before 
and after the treatment, an experimental value of 7.59 
was obtained, higher than the 1.67 corresponding to 
the value in the table, therefore the null statistical 
hypothesis that states that the mean value of scientific 
knowledge for the experimental group in the post- test 
is equal to the mean value reached by the same 
variable in the pre-test is rejected, concluding that for 
a (p < 0.05) these mean values differ significantly, 
therefore, the Telematic Tutorials influence the 
capacities of inquiry, experimentation and critical 
judgment.

 In this context, a study on the use of ICT in 
telematic teaching in higher music conservatories in 
Andalusiaconducted by López Martín & Córdoba 
Cabús (2021) shows that 68.87% of teachers used the 
technology to make presentations, while 66.89% used 
it to listen to music, 49.01% to project videos and only 
45.03% to carry out research work.

 The above points to the need to develop teacher 
training focused on telematics learning that will 
enable them to respond appropriately to the learning 
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needs of their students. We believe that the tutor's 
learning strategies, competencies and skills should 
serve as a bridge and mechanism for the socialization 
and integration of the student body. Therefore, the 
strategies and competencies of the virtual tutor have to 
internalize in the learner education as a process of 
culturalization, inasmuch as he/she lives immersed in 
cultural actions (Aguirre Andrade & Manasía 
Fernández, 2018).

 Followed by comparing the means of the Telematic 
Tutoring in the experimental group before and after 
treatment through inferential  analysis ,  an 
experimental value of 38.85 greater than the tabular 
value of 1 was arrived at. 67, therefore, the null 
hypothesis which states that the mean value of 
Telematics Tutoring for the experimental group in the 
post- test is equal to the mean value achieved by the 
same variable in the pre-test is rejected, concluding 
that both averages are significantly different (p < 
0.05), therefore, Telematics Tutoring influences the 
technological and telematics capabilities of 
engineering students.

 Given this situation, Cifuentes Faura (2020) states 
that students tend to feel overwhelmed and frustrated 
if they do not feel any attention or security of being 
able to contact the teacher to get the instruction and 
guidance they need in case they feel lost. Since it is not 
e n o u g h  f o r  a  t e a c h e r  t o  o n l y  c o n d u c t 
videoconferences explaining the syllabus, additional 
training is required regarding the role of the tutor in 
these telematic spaces.

 Faced with the challenges of this new reality, the 
authors argue that teachers need to be inclusive, since 
not all students have the same opportunities or the 
necessary resources for distance or online learning. In 
the opinion of Emanuel (2020), the transition from 
traditional education to telematic digital learning is 
inevitable.

 In this sense, agents of the public sector of 
education see the need to improve virtual education 
through the strategies, competencies and skills of 
teachers in virtual learning environments (Aguirre 
Andrade & Manasía Fernández, 2009). Alvarez 
(2020), warns that digital technologies are only part of 
the student's experience and the pedagogy of the 
teacher, who must actively use them in the teaching 
and learning process, taking into account the student's 
profile, the need for flexibility and continuous 

learning. The author also presents some suggestions 
on how the necessary steps for digital transformation 
in the university should be identified and what 
considerations should be taken into account to 
advance in the development of a new educational 
model adapted to the newtimes.

 Deivis Cordero, Education and ICT Specialist at 
the Antonio Ruiz de Montoya University, indicated in 
the newspaper El peruano (2021) that in a post-
pandemic scenario it is very useful to implement a 
hybrid model in which teaching and learning 
strategies can be defined and implemented -in space 
and time- both in face-to-face and distance modalities; 
as well as accompanying students in the process, 
through personalized follow-up and monitoring of 
learning.

 Based on the results and in view of the new 
educational reality, this study aims to provide some 
ideas for the construction of a quality university 
education, more practical, innovative, interactive and 
real, methodologically multidisciplinary, which 
allows the student to acquire, transform and produce 
scientific knowledge from its understanding and 
application. Therefore, telematic tutorials should be 
used in teaching practice as part of the innovative 
learning methodologies within the competency-based 
curriculum, since they provide key tools that facilitate 
the learning and knowledge acquisition processes.

5. Conclusions

 The pandemic forced to rethink not only the 
teaching strategies to maintain and build learning 
coherent with the pedagogical objectives, but also to 
evaluate the impact of the alternatives that emerged 
afterwards to give continuity to the learning process 
without losing its quality.

 In the case of telematic tutoring, we determined its 
impact on scientific knowledge skills before and after 
the treatment, determining that students significantly 
increased their mean scores after the telematic tutor 
intervention.

 Likewise, the impact of telematic tutoring on the 
capacity for research, experimentation and critical 
judgment was proven, since students significantly 
increased their averages. Consequently, the telematic 
tutoring used had a direct impact on the scientific 
knowledge of engineering students at Alas Peruanas 
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