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The objective of this article is to determine if the self-perception of professional
competences has been affected, in systems engineering students, during the health
emergency declared in Peru by Covid-19; The results will allow the public university of
Peru to make corrective decisions and formulate proposals to improve the functioning of
the variable under study. Initially, the comparative analysis was carried out, where it is
observed that in the academic semester 2020-1 (during the health emergency), there is a
greater number of students who present a better self-perception of the 10 indicators of the
professional skills dimension, compared to the semester 2019-II (before the health
emergency). Likewise, the indicators "To solve problems and cases of the specialty” and
"To master practical professional skills" present a higher rate of improvement in self-
perception, of 8.14% and 10.37%, respectively. Finally, when carrying out the statistically
validation of the association of the two mentioned indicators, using the contingency table,
it is observed, by the Chi-square statistic, a significance (bilateral) lower than o = 0.05,
with this, it is verified , the significant association of the indicators, This is supported by
the percentage obtained in the contingency table, where it is shown that 90.6% of the
systems engineering students in the 2019-1I semester and 95.5% of the students in the 2020-
1 semester , who are satisfied with the indicator "To master practical professional skills",
have experienced a positive impact with the indicator "To solve problems and cases of the
specialty”.

1. Introduction

placed on the figure of the teacher as a tutor or facilitator, and the
center of attention in a class session should be on the student, on

A commonly perceived scenario in many universities in Latin
American countries is one in which students who graduate from
their professional careers do not seem to be sufficiently prepared
for the challenges that arise in real life; In this regard in [1], the
author highlights that many students lack skills that allow them to
take risks, organize and go beyond what they have learned in class.

That is why it is almost necessary for the model in which the
teacher is the center of attention in a class, to be totally displaced.
In this regard, in [2], the author states that emphasis should be
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their ability to learn and learn by doing; hence, many universities
have redefined the teaching objectives in terms of competencies.

In [3], the author points out that in the context of education in
which we find ourselves, the great paradigm that students face is
to move from traditional models in learning processes, towards
more open models in which the student is part of their own learning
process.

In this regard, in [4], the author points out that university higher
education currently poses multiple challenges, among them:
raising quality, relevance, equity, greater links with the community
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and emphasis on research; all this obtained from the competences
that students are acquiring in their professional training period.

From a general perspective in relation to professional
competences, in [5], the author affirms that when the professional
competencies that a student must acquire to carry out a task are
investigated, not only those inherent to knowledge are recreated,
knowledge or particular practice, but those that are linked to
thoughts; therefore, controlling the former will make the latter
more efficient.

In relation to the aforementioned, in [6], the author establishes
that a professional competence is the set of skills, attitudes and
responsibilities that describe the learning outcomes of a subject or
educational program, which enable the student to develop a
professional activity.

In [7], the author points out that changes in the world of work,
information management processes and knowledge production,
ways of knowing and researching, characteristics of today's
society, traversed by ICT (Technology of Information and
Communication), permanently generate new training needs that
the classroom and the university do not always seem to be able to
satisfy.

In [8], the author points out that higher education institutions
that are in charge of training systems engineering professionals
must remain attentive to the reality of their environment and
continually verify the profile of their graduates to be trained; since
the contents based on technological tools are quite changeable over
time.

Another outstanding contribution in relation to the
competences in the training of students in systems engineering is
indicated in [9], so that systems engineers are prepared to take on
the challenges of the new knowledge society that they express in
their mission, they must possess skills to transmit information,
select the ideal medium, possess skills in the use of ICT, ability to
select and classify information, among others.

In this regard in [10], the author specifies that in order for
university students to have a positive perception in relation to the
professional skills acquired during their university days, these
must represent tools that allow them to effectively face the
challenges that await them, giving significant contribution to
society.

In [11], the author defines the university student's self-
perception as the way in which he perceives himself within the
educational process. Also in [12], the author points out that the
university student's self-perception indicates how the student or
students feel about themselves, how they see themselves in the
field they are developing.

Perhaps all of the above is seen from a non-pandemic context,
with classroom development in person, making use of laboratories
or equipment installed at the University; However, today we are in
the midst of a Covid-19 pandemic; In this regard in [13], the author
points out that the unexpected expansion of Covid-19 has forced
university classes to take place virtually or not in person in many
countries, which at a certain point results in knowing whether
through These platforms the student manages to develop the
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professional competences, typical of the professional career of
systems engineering.

In this sense, the objective of this article is to carry out a
comparative analysis of the variation of the self-perception of
students of the systems engineering professional career of the
academic semesters before (2019-1I) and after (2020-I) the
declared health emergency in Peru due to Covid-19. In addition, to
identify which were the indicators that make up the self-perception
variable that have experienced a greater impact on their
satisfaction; whose association validation will be carried out
through contingency tables.

2. Investigation methodology
2.1. Research design

The design is non-experimental, of a cross-sectional type,
because the variable is studied simultaneously in a single year, in
a single time, in which the survey of students from the 7th to the
10th cycle the Public University of Peru. The diagram that presents
the cross-sectional design under study is as follows. It should be
noted that the data collection period is carried out at different
times, and at different samples, because the number of students
surveyed is not the same in the 2019-II semester, as in the 2020-1
semester.

O1 02

~N ~

M1 ) M
T &= _— T

Figure 1: Research design
where:

M1 and M2, represent the systems engineering students of the
academic semester 2019-I and academic semester 2020-I,
respectively

T1 and T2, represent the data collection period, both in the
academic semester 2019-11, and in the academic semester 2020-1

O1 and O2, represents the observation made of the self-
perception of the professional competencies of systems
engineering students, both in the 2019-1I semester and in the 2020-
I semester.

2.2. Research level

The research level is descriptive, because the variables are not
altered, and what is intended to be highlighted are the aspects
related to the variation of the self-perception of those of the
professional competences established in Public University located
in Peru satisfaction survey, which was validated in [14].

2.3. Population and sample

The population is made up of students from the 7th to the 10th
cycle Public University, in both the 2019-II and 2020-I semesters;
Likewise, the sample is made up of all students, these being 149
and 140, students respectively; because there is no equality in the
number of students per semester, the sample is not the same; It
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should be noted that, as it is the mandatory survey at Public
University of Peru, it has been carried out on all students.

2.4. Data Collection Technique and Instrument

The data collection, as indicated in [15], it is carried out by
applying the instrument, using various techniques or tools, for this
case the survey technique is used and the instrument is the
questionnaire, 6 dimensions are established (professional
competencies, teaching staff, library services, administrative
services of the faculty and professional school, university support
service and personal and social attitudes), which will identify
student satisfaction in the education Public University of Peru. In
this research, the dimension “professional competences” has been
chosen.

Data collection, as indicated in [16], is a selective process since
it cannot be all-encompassing; Given the aforementioned, it is
established that the sample is composed of students from the 7th
to the 10th cycle Public University of Peru both in the 2019-II and
2020-1 semester; Regarding this, in [17] it is pointed out that the
results are more valid when the survey is applied to students in the
last cycles, because they are more aware of the understanding of
the competences they must acquire.

Likewise, the data collected were processed and transformed,
initially using the scale of attitudes and opinions, known as the
Likert scale; Since the questionnaire has two self-perception
options to choose from, these being unsatisfied and satisfied, each
one was valued with the numeral 1 and 2, respectively.

To carry out the data analysis, initially the validation test of the
data collection instrument will be carried out by means of the SPSS
software, then the comparative analysis of the results will be
carried out using the Microsoft Excel software, finally, to carry out
the validation of the data. association of the indicators, the
contingency table that indicates the Chi-Square value will be used,
this test is performed with the SPSS software.

3. Results of the Investigation
3.1. Validation of the data collection instrument

There are various models of reliability, for this research we will
use Cronbach's Alpha, as indicated in [18], this model is based on
the correlation between the study variables, through this test, it will
be demonstrated statistically by means of the software IBM SPSS
V25, that the data collection instrument, which is applied is
reliable. This test has established the following criteria:

0.9 - 1 = The measuring instrument is excellent

Between 0.89 - 0.8 = The measuring instrument is very good
Between 0.79 - 0.7 = The measuring instrument is acceptable
Between 0.69 - 0.6 = The measuring instrument is weak
Between 0.59 - 0.5 = The measuring instrument is poor

<0.5 = The measuring instrument is not acceptable

Table 1: Reliability Analysis

Reliability statistics

N of elements

.894 20

Cronbach's alpha
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As can be seen in table 1, the Cronbach's Alpha coefficient is
equal to 0.894, this means that the data collection instrument is
very good, therefore, its use and the data collected are reliable. It
should be noted that the number of elements equal to 20
corresponds to the 10 indicators of the “professional competences”
dimension, both for the 2019-II and 2020-I semesters.

3.2. Comparing indicators that are part of professional skills

At this point, the results that respond to the objective of this
article are shown, which is to perform a comparative analysis of
the variation of the self-perception of students of the systems
engineering professional career of the academic semesters before
(2019-11) and after (2020-I) of the health emergency declared in
Peru by Covid-19.

Initially, in figure 2, the results of the self-perception of the
professional competences dimension and its 10 indicators are
presented; These results belong to the 149 systems engineering
students from the 2019-II academic semester, before the health
emergency declared in Peru by Covid-19, and when the classes
were held in person.

Self-perception of students in the academic
semester 2019-11
To have investigative powers 43 106
To work under pressure 36 113
To master practical professional 107
skills 42
Assume self-education (self- 111
study and continuing education) 38
To have a positive attitude 114
towards change and innovation 35
To speak in public with 108
appropriate language 41
To confront your own ideas with 107
others 42
To act with autonomy and 113
initiative 36
To solve problems and cases of 102
the specialty 47
To work as a team 36 113
Satisfied = Dissatisfied

Figure 2: Self-perception of students in the academic semester 2019-11

Next, in the following figure 3, the results of the self-
perception of the professional competences dimension and its 10
indicators are presented; These results belong to the 140 systems
engineering students of the 2020-I academic semester, during the
health emergency declared in Peru by the Covid-19, and when the
classes were held virtually or not in person.

1026


http://www.astesj.com/

T. Diaz et al. / Advances in Science, Technology and Engineering Systems Journal Vol. 6, No. 1, 1024-1029 (2021)

Self-perception of students in the academic
semester 2020-1

To have investigative powers 33 107
To work under pressure 28 112
To master practical professional 116
skills 24
Assume self-education (self- 112
study and continuing education) 28
To have a positive attitude 115
towards change and innovation 25
To speak in public with 104
appropriate language 36
To confront your own ideas with 108
others 32
To act with autonomy and 116
initiative 24
To solve problems and cases of 111
the specialty 29
110
To work as a team 30
Satisfied = Dissatisfied

Figure 3: Self-perception of students in the academic semester 2019-11

As shown in the results obtained (figure 2 and 3) in the systems
engineering career, in the 2020-I semester, there is a greater
number of students who present a better self-perception of the 10
indicators of the professional competences dimension, compared
to the academic semester 2019-11, where there was no health
emergency declared in Peru by Covid-19, and classes were held in
person.

3.3. Identifying the two indicators with the highest increase post
Covid-19 pandemic

Continuing with the research, and once the number of students
with a better self-perception of the professional competences
dimension has been determined in the comparative analysis, both
in the academic semester 2019-I1 and in the semester 2020-I;
Through the results obtained, we proceed to identify the indicators
that make up the professional competences variable, which have
experienced a greater increase in satisfaction, post-Covid-19
pandemic. These results are shown in Table 2.

Table 2 shows that, in the systems engineering career, in the
2020-1 semester, during the Covid-19 pandemic, students have
experienced a greater impact of the satisfaction of the indicators
“To solve problems and cases of the specialty” and “To master
practical professional skills”; As can be seen, the satisfaction index
for these two indicators has improved by 8.14% and 10.37%,
respectively. It should be noted that this test counts the number of
students who coincide with the perception of satisfaction of the
indicators, therefore, the total sample is not reached.
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Table 2: Percentage of variation of the variable self-perception of professional

competences
To solve problems To master practical
and cases of the . .
. professional skills
specialty

=|  Satisfied 102 107
(o))
&| % Satisfied 71.14% 72.48%
I Satisfied 111 116
[\]
S| % Satisfied 79.29% 82.86%
% OF VARIATION 8.14% 10.37%

Figure 4 shows the increase in these two indicators.

Indicators of greater increase in satisfaction
between the 2019-1I and 2020-I Semester

-
1
S %Satisfied
g 79.29%
=
o %Satisfied
s 7 71.14%
(o}
65.00% 70.00% 75.00% 80.00% 85.00%

® To master practical professional skills

To solve problems and cases of the specialty

Figure 4: Indicators with the greatest increase in satisfaction (2019-II - 2020-I)
3.4. Analysis of indicators through contingency table

Once the results are obtained, at this point the statistical
validation of the association between the two indicators with the
greatest increase in satisfaction in the systems engineering career
is carried out, during the Covid-19 pandemic; These indicators are
"To solve problems and cases of the specialty" and "To master
practical professional skills".

This validation is carried out using the IBM SPSS V25
statistical software, in which the contingency table tool will be
used.

It should be noted that the contingency table is used to validate
an association between two variables, and thus, to test the
hypothesis. In this sense, once the indicators with the greatest
increase in satisfaction after the Covid-19 pandemic have been
identified, the null (Ho) and alternative (Ha) hypotheses of the
research are established.

Ho: Mastering practical professional skills does not allow
problem solving and specialty cases in systems engineering
students.

Ha: Mastering practical professional skills allows students to
solve problems and specialty cases in systems engineering.
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Table 3 shows the validation results of the association of the
indicators in the 2019-11 semester.

Table 6: Contingency table of the percentage of satisfaction among the indicators
with the greatest increase in satisfaction in the 2020-I semester

Table 3: Contingency table of the association of the indicators with the greatest Contingency table
increase in satisfaction in the 2019-11 semester % within to solve problems and cases of the specialty
Significance To master practical
Value gl (bilateral) professional skills Total
Pearson's Chi-square 60.217 1 .000 Dissatisfied | Satisfied
Likelihood ratio 57.117 ! 000 ;‘;g{’;rvnz Dissatisfied | 65.5% | 34.5% | 100.0%
N of valid cases 149 and cases of
the Satisfied 4.5% 95.5% 100.0%
Likewise, table 4 shows the validation results of the association specialty

of the indicators in the 2020-1 semester. Total 17.1% 82.9% 100.0%

Table 4: Contingency table of the association of the indicators with the greatest
increase in satisfaction in the 2020-I semester

vt | a1 | St
Pearson's Chi-square 60.259 1 .000
Likelihood ratio 50.145 1 .000
N of valid cases 140

As can be seen in Table 3 and 4, the value of the Chi-square
statistic is 60.217 and 60.259, respectively, and the likelihood ratio
57.117 and 50.145, as established by different authors, if these
values differ significantly from 5 for levels of significance greater
than 0.05, it is stated that there is an association. Likewise, the
significance (bilateral) of Chi-square is less than o = 0.05, due to
this, the null hypothesis is rejected, thereby accepting the
alternative hypothesis.

As the value of p is less than 0.05, it is shown that there is a
significant association between the two indicators; Therefore, table
5 shows the percentage of satisfaction between the association of
the analyzed indicators, for the 2019-1I semester.

Table 5: Contingency table of the percentage of satisfaction among the indicators
with the greatest increase in satisfaction in the 2019-1I semester

Contingency table
% within to solve problems and cases of the specialty
To master practical
professional skills Total
Dissatisfied | Satisfied
To sol
oroblems | Dissatisfied | 72.1% | 27.9% | 100.0%
and cases of
the Satisfied 9.4% 90.6% 100.0%
specialty
Total 27.5% 72.5% 100.0%

In the same way, supporting the result, Table 6 shows the
percentage of satisfaction between the association of the analyzed
indicators, for the 2020-I semester.
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As shown in table 5 and 6, 90.6% and 95.5% of systems
engineering students who are satisfied with the indicator "To
master practical professional skills", have experienced a positive
impact with the indicator " To solve problems and cases of the
specialty”.

Through these results, it can be stated that there is a significant
association between the indicators; establishing that students of
systems engineering by mastering practical professional skills, can
solve problems and cases of the specialty.

4. Discussion of results

It is important to indicate that the systems engineering career
was chosen, for the present investigation why in the context of the
pandemic it was sought to determine the impact, on student
satisfaction, with respect to the dimension of self-perception of
acquired competences, taking into account that the development of
it, lies in its vast majority in the use of a PC.

Given the development of the research, it was obtained that, in
the systems engineering career, in the 2020-1 semester, during the
Covid-19 pandemic, there is a greater number of students who
present, a better satisfaction of the 10 indicators of the professional
competences dimension, compared to the academic semester
2019-11; This is supported by the fact that, in the face-to-face
classes, it was evident that the laboratories were deficient in terms
of the number of computers per student, therefore, the practical
learning of the subjects was not the most efficient, while in the
context After the pandemic, each student uses their own PC at
home, thus achieving greater use of the software used.

What is described in the previous paragraph reaffirms the
following result, which reveals that, in the systems engineering
career, in the 2020-I semester, during the Covid-19 pandemic,
students have experienced a greater impact of the satisfaction of
the indicators "To solve problems and cases of the specialty” and
"To master practical professional skills"; As can be seen in table 2,
the satisfaction index for these two indicators has improved by
8.14% and by 10.37%.

In relation to the indicators obtained, in [19], it is pointed out
that to obtain an ideal professional performance, the specialty
problems that are most often presented to the student must be taken
into account, as well as the contents and tools that are counted for
the development of the subjects; the correct handling of it must be
visualized in the integration of knowledge that allows the student
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to solve professional problems according to their rigor and
complexity; Likewise, the academic organization provided by the
educational institution in relation to the environment with which
the professional counts for its development, allows the teacher to
efficiently carry out his evaluation of said professional
competencies.

Due to the (bilateral) significance of Chi-square is less than a
= 0.05, it can be verified statistically that there is a significant
association between the analyzed indicators, with this it can be
affirmed that systems engineering students have mastered practical
professional skills, can solve specialty problems and cases.
Regarding this, in [20] it is indicated that universities must
integrate in their academic decisions, plans that allow keeping the
contents taught in classrooms up to date, as well as tools for their
development, in order to keep up with what the labor market
dictates; For example, the student by learning properly, the
programming languages most used for the design of solution
software or tools mostly used in communication networks of
companies, will be able to solve problems and cases of the
specialty, thus managing to face the problem. working market.

Reaffirming everything described, the results expressed in the
contingency table indicate that 90.6% of the systems engineering
students in the academic semester 2019-11 and 95.5% of the
students in the 2020-I semester, who are satisfied with the indicator
“To master practical professional skills”, have experienced a
positive impact with the indicator “To solve problems and cases of
the specialty”.

5. Conclusions

When carrying out the comparative analysis of the variation in
the self-perception of students of the systems engineering career of
the academic semesters before (2019-11) and after (2020-I) of the
health emergency declared in Peru by Covid-19 , it is concluded
that in the systems engineering career, in the 2020-I semester, there
is a greater number of students who present a better satisfaction of
the 10 indicators of the professional competencies dimension,
compared to the 2019-1I academic semester.

When carrying out the identification of the indicators that make
up the self-perception variable, which have experienced a greater
impact on their satisfaction, it is concluded that the indicators "To
solve problems and cases of the specialty" and "To master practical
professional skills" present a higher index improvement in
satisfaction, of 8.14% and 10.37%, respectively.

When carrying out the validation of the association of the
indicators that have experienced a greater impact on their
satisfaction, through contingency tables, it is concluded that 95.5%
of the students who are satisfied with the indicator “To master
professional skills practices”, have experienced a positive impact
with the indicator “To solve problems and cases of the specialty”.
Likewise, the Chi-square statistic gives us a (bilateral) significance
lower than o = 0.05, due to this, the significant association of the
indicators is statistically verified, stating that systems engineering
students by mastering practical professional skills they can solve
specialty problems and cases.
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