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4.2.4 Integration of the contents for basic formative research in the final research work

The learning of the investigative competence, is reflected from the development of the group project, in which each
group proposes a theme. Based on the topic, the development of the research methodology is carried out in each
class from the definition and scope of the problem to the identification of the type of research (quantitative /
qualitative), scope (exploratory, descriptive, correlational and causal), design of research (experimental / non-
experimental), instruments, etc.

Students carry out a reflective process in the development of each class by identifying what applies to each of their
projects; Unlike the RAII course where the student receives the subject from the teacher, in this course the students
choose the subject according to their interests. Table 5 shows a summary of the work carried out in the previous
year.

Table 5. Consolidated MIR work by areas (subjects).
Own elaboration

Research areas (subjects) | %
Classes finished
Web applications development 28
Human-Computer Interaction 17
Algorithms and data structure 6
Requirements Engineering 6
Operating systems 6
Subjects not taken
Computer graphics 22
Database 6
E-learning 6
Artificial intelligence 6
100

A relevant aspect shown in the table above is the students' preference for research topics related to subjects already
taken or in progress (60%), compared to other more specialized subjects that have not yet been developed.

4.2.5 Results Accuracy

At this level, the initial exploratory proposal embodied in monographic work (RAII) is combined with the
implementation of the pedagogical strategy of how to solve problems, through the proper development of the
research process. It starts from selecting and identifying specific problems linked to specific areas of career
knowledge and prioritizing the lines of research in EPIS activity.

The conceptual contents (know) are emphasized and reinforced with the procedural contents (know-how) and the
attitudinal ones, which will guide the development of an effective investigation specified in a final research report.
In the absence of a multidisciplinary component, this process is carried out in a group or collective way, which
allows distributing the different activities that must be developed, assigning different roles to the members and
rotary according to the methodology of collaborative learning, which lends itself significantly to the development of
soft and training skills.

It is important to note that the appropriate application and assimilation of the methodological component will be
conditioned to the domain of the specific area of knowledge that corresponds to the research work chosen, especially
if a descriptive study is intended. Another key aspect to highlight, is presented with the participation of the other
teachers of the EPIS who assume the role of specialists and advisors according to their area of specialization or
research line; which allows them, in turn, to make contact and select students with a research profile for their
research teams.

5. Results and Discussion
Actions

a. Analysis of the strategy based on the Criteria of specialists
For the application of this method, selection criteria were established for the determination of the candidates,
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according to the object of the investigation and the interests of the evaluation of the same. It was established as a
criterion that they were professionals with experience in the career, who dominate the pedagogy and didactics of the
technical sciences, with a scientific category of master and doctor, not less than ten years of teaching experience and
not less than five years linked to Education Higher. So that their experience and results in educational direction
guarantee the condition of specialists in the subject being studied.

The selected sample consisted of fifteen professionals with more than five years in fulfilling duties in related careers
and more than ten years linked to teaching in Higher Education, of which six doctors and nine masters (in Technical
Sciences and Education Sciences).

The instrument applied resulted from a process of shaping indicators based on the systematization carried out in the
theory about the characteristics and qualities that a scientific proposal must have for the solution of a problem. The
measurement indicators decided were: topicality, novelty, relevance, utility, feasibility, generalization and scientific
rigor.

b. Analysis of Results

The analysis is carried out from the proposal of the methodological strategy and on the basis of the 7 indicators
mentioned above. The results obtained are reflected in Figures 1, 2 and 3 shown below.

Total score awarded by each specialist
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Figure 1. Total Score Source. Own elaboration

In the analysis of the results, it should be noted that the average of the evaluations given to the different indicators is
9.13 out of 10 possible points. The lowest evaluations are located in the novelty, the generalization and the scientific
rigor; however, they are considered high, higher than 8.8 out of 10 possible.

According to the evaluation of the specialists, 12 of them (80%) gave scores higher than 64 points out of 70 possible
(91.4%). Three of them (20%) awarded scores lower than 60 points, however, higher than 42 points, which
represents 60% of the possible points to be awarded; These scores, although correct, are the lowest, they are
centered on the possibility of generalization based on the norms for it. In all the results, the importance of the
integration of basic formative research in various subjects and the integration of various teachers in the final
research work is highlighted.

Reliability was verified by Pearson's correlation coefficient, each indicator was evaluated on a scale from 1 to 10,
yielding an average of 9.13 as a result, which indicates a highly reliable correlation. This result means that the
specialists give a high appreciation to the scientific proposal that is presented considering that it is highly current. As
from the transformation that is taking place in Higher Education, the curricular redesign and the multi and
interdisciplinary integration for competency training, particularly the necessary formative research for the solution
of current problems, is opportune. It is also novel due to the characteristics of the face-to-face and blended training
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that is pertinent and applicable to all engineering careers at the National University of San Agustin (UNSA),
adapting its content to the study plan, making it generalizable and rigorous scientific.

Criterion of specialists: average by indicators
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Figure 2. Average by indicators. Own elaboration
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Figure 3. Final Results. Own elaboration

The results obtained from the criteria of the specialists in the valued measurement indicators: current, novelty,
relevance, usefulness, feasibility, generalization and scientific rigor; They show in a general way the value of the
proposal and reflect the correctness of its selection and development, in response to the transformations of Higher
Education today.

6. Conclusions

The mastery of attitudes, behavior and research methodology are essential to develop the final degree projects
(dissertations, reports and thesis projects) that are supportive of professional skills. What is derived, to a large
extent, from the development of these skills also in the teachers who train them. Cabero-Almenara (2021); Aguiar
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(2019).

Given the nature of the subjects that requires a transversal approach, it is important to have a better knowledge base
of the career that allows a greater apprehension of the applied content; particularly in the MIR course, which is why
it has been considered that it should be located at a higher intermediate level of the curriculum, and in turn, that it is
considered a transversal axis in the training of all university students. Cabero Almenara (2020); Guerra (2019).

Likewise, it is convenient to redefine the number of participating students, in order to enable a more personalized
and student-centered academic accompaniment. Bedregal and Padron (2020); Santana and Perez (2020); Hernandez
(2019).

In this sense, in addition, the insufficiency of the number of hours assigned per week has been verified, being
necessary its increase, with which the efficiency of the teaching work and the fulfillment of the objectives of the
subjects from the integration and participation of the teachers who intervene in this year and in this group of
students, for the formation of the competences that are oriented from the profile of the graduate. Paz and Padron
(2020); Vidal-Duarte and Padron (2020).

There is a tendency to adopt applied research problems and cases, linked to specific practical situations; many of
them with multidisciplinary content, which requires support and links with an external specialist. The direct
participation of EPIS teachers is important, through their role as external consultants specializing in the area, thereby
promoting the promotion of student research skills. This own curricular line of formative research is decisive to
capture the end-of-degree work, through the Thesis Project and Thesis Seminar subjects developed in the last year of
professional training and which are included as a terminal component of the study plan; which support and allow the
obtaining of the academic degree and the professional qualification.

In the exposed analysis, the methodological strategy followed for the formation of basic formative research
competencies is evidenced, through two subjects in the first years of training: Writing of Articles and Research
Reports and Research and Writing Methods. The results obtained, as well as their validation through the use of
scientific methods, allow to demonstrate the fulfillment of the foreseen objective; since it shows the methodological
strategy and its scientific evaluation followed for the formation of basic competences of formative research in the
first years of university training in engineering careers.
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