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Abstract

Currently it is seen a diversity in the use of digital tools emerging every day, so A.L appears as an ally in the academic formation on
the assessment-leaning and the TECD (Technology of digital knowledge emponerment). The main objective is to determine the incidence
that exists between artificial intelligence and TECD assessment-leaning in the emponerment of digital knowledge in university students.
The method used in the research is of basic type, with positivist paradigm of quantitative approach, because it measures the casual
relationship that exists between the dependent variables, with non-experimental correlational cansal design using surveys for data
collection in the students at a university. In the results, it is obtained that 33.3% of students manage to emponer themselves with digital
knowledge creating materials within specific works according to their professional training lines; in the intermediate level, the result is
that 35.9% of students manage to have a regular domain on programming systems and model new computer systems creating a
computational system, nenral network training and deep learning. In conclusion, data collection and analysis are ponerful tools in the
continuons improvement of education.

Keywords: Artificial Intelligence, Technological Approach, Intelligent Computer, Robot Automata, Nenral Intelligence.

Introduction

Artificial Intelligcence (L.A), is a tool designed by many scientists and engineers experts from different
nationalities who invest in the developmentof technology, likewise this virtual space has allowed the growth
by the global interconnection due to its relation with search engines allowing to join all information that
the researcher or students wish to study and generating new contributions and development of knowledge
of a scientific culture worldwide (Manco-Chavez et al; Flores-Vivar and Garcia-Pefialvo; UNESCO. 2021,
Escalante; Jaraba; Niss; Lin et al.,2023).

In a post pandemic COVID-19 context as mentioned by UNESCO (October 21, 2023) and Villegas-
Chiroque (2020), mention that the new digital competences are increasingly integrative as the use of A.L
(Dimitriadou & Lanitis; Venter et al,2023), for good academic performance as also mentioned for
acquisition of new skills (Almenara, 2015; Molina ,2016; Rodriguez, 2017; Manco-Chavez et al; Ocafia-
Fernandez et al.,2020).

Similatly, in this research the development of TECD (Technology of digital empowerment) and artificial
intelligence (A.L), shows the importance of this study where the development of new technologies helps
to improve the learning of students with technological resources and A (Khan et al,2023), the
problematic reality found within the different engineering schools of universities show the lack of
implementation of ICT resources and A.L, and usually teaching theoretical courses not applicable to ICT
and A.L
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For the learning-teaching and development of new knowledge in their professional training with TECD
and A.l. mentioned by Manco-Chavez et al (2023), it is significant as referred by Zufiiga (20106), because
students have managed to integrate the use of educational technologies according to their areas of
professional training (Acosta—Silva, 2017; Adarme et al.,2018; Armijo et al.,2019; UNESCO,2021; Alvarer
Cadavid et al ; Basilotta- Gotriz et al., 2022; Alemanno et al.,2023).

Due to the need to improve the capabilities of students, experimental research was conducted to measure
the use of technological tools based on the A.I, Manco-Chavez etal (2023), mention the use of new tools
such as the Chatbot mentioned by (Tlili et al.,2023) and the use of programming as a tool to the growth of
new approaches Khan et al (2023), to transmit knowledge through teachers, it is observed in the research
formulated by Ortega (2021) and (Castellanos et al,2017; Chiecher & Melgar,2018; Bonami et al.,2020;
Cabero-Almenara et al.,2021; Caballero et al.,2023; Benvenud et al.,2023).

This research on TECD integration in digital assessment-learning competencies in engineering students is
justified because it finds a gap in knowledge about the use of these ICT tools and artificial intelligence, and
the lack of mastery is about the management of programming languages that help them to model and
generate new academic learning with computational solution, this investigation is feasible because it can be
applied in students of engineering careers even having taken the course in the classroom is necessary to
complement the mastery of the software. (Valbuena, 2021; Alvarez-Cadavid, 2022).

Theoretical Framework

At a theoretical-practical level this research is justified because it fits the theories of Constructivism,
highlighting active learning, the construction of knowledge by the importance of connections and networks
in learning, the interconnection ofinformation of digital skills and autonomouslearning theory, highlichting
the ability of students to direct their own learning and the importance of the learning environment,
emphasizing and encouraging autonomy provided by digital tools and artificial intelligence.

At the ontological level (Rodriguez et al.,2017), show through the study of Artificial Intelligence applied in
classrooms and laboratories how to promote the use and application in the field of science and engineering
and within them it is achieved the knowledge architecture in the machine-man and man-machine interaction
providing the theoretical, methodological and practical bases, generating in the student’s practice and
organization of information.

The objectives set out in this research are developed as follows, general objective: to determine the
incidence that exists between AL and assessment-learning of the TECD in university students and the
specific objectives: to determine the incidence that exists between artificial intelligences and assessment-
learning on the tool dimension; scientific modeling dimension, improvementof collaborative environments
dimension; communicative dimension; ICT accessibility dimension; employability dimension and digital
empowerment dimension with A.L in university students.

Within the theoretical framework on the use of artificial intelligence in students’ learning (Acosta &
Upegui,2020; Araya,2022; Manco-Chavez et al,2023), mention that it allows them to understand the
research developed with AL and ICT as a significant contribution while in the practice, the Piaget
constructivism allows improving the educational quality of the student through constructs and the ABC
(Barocet al.,2020; Artiles Rodriguez et al.,2021; Ayuso et al.,2022).

Evaluating A.lL learning with instruments that measured the digital empowerment of the student,
methodologically it is referred to Wilkins, (2019), who mentions the achievement of A.I. on machine
learning, IOT (Internet of Things), robotics, deep learning, predictive analytics, and reinforced learning
contributing to the education and professional training of students. According to Kant’s epistemology
mentioned by Mata, (2007), raises the possibility of universal knowledge through rationalism of A.L
(Cot0,2021; Jiménez,2017; De la Fuente et al.,2022; Conde-Zhingre et al.,2022).
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(Tenjo et al., 2020) stated that TEP are technologies of empowerment and participation reach this level of
observation now with greater rigor (Becerra; Pollier et al., 2019) and (Granados, 2010), helping the student
or teacher in the mastery of programs allowing the development of measurable, adjustable and high impact
research work.

Larrea (2021), mentioned that once the global crisis occurred, it was observed the immediate reaction of
teachers to implement their classes acquiring digital skills (Moyano et al.,2021) and (Nombela et al., 2023),
changing the way of teaching; the research conducted was of a mixed approach and it showed that before
the health crisis, even ICT were rejected by many teachers, once being the disease in every part of our
society, educators had to use technologies so that education did not stop.

According to MINEDU, 2021), at the national level there are current research based on the integration of
ICT, considering that young students of this century are the digital natives, since they live in technological
environments; the objective of MINEDU is to train school children with three types of technological skills,
such as socialized competencies, development of creativity, and the search for entrepreneurship, creating
innovations, as well as constant training in teachers to improve educational quality.

In addition, Guevara (2018) and Montero (2005), mentioned that Vygotski argues about the complex task
of developing learning-teaching, due to his Marxist training that lead him to understand about human
behavior, according to his psychological position and theory, he relates to the depth of the higher psychic
functions, allowing him to develop competencies that internalizes them in the being, making the know -how
his own.

The following background as the (UNESCO, 2021), referred in its study framework that digital
competencies developed for teachers and students in schools need to be constantly changing according to
the advances of technology (Ouyang et al.,2023), in addition there should be a whole planning for learning
using A.L (Artficial Intelligence) and be evaluated of student’s learning.

At the Latin American level, ICT standards show that the skills or competencies developed by students in
vocational education centers are of great importance in learning (I.1,2023), from all levels, starting with basic
to advanced learning; students and teachers appropriate these skills that make them unique in the market,
as they develop collaborative, cooperative, psycho-educational, and leadership skills and their interactivity
with students who are updated with new technologies (Yi et al.,2023), (UNESCO, 2021), (L6pez et al.,2018)
and (Lépez & Giraldez, 2007).

The entity (UNICEF ; CEPAL, 2021) and (CEPAL,2014), showed that in Peru, Bolivia, Paraguay and El
Salvador, children in their homes did not have internet connectivity, and due to this problem 90% of them
could not carry out their studies, therefore it is necessary to manage educational policies that implement
the use of ICT, despite the economic gaps of each country and the totally differentiated social groups; the
information of knowledge guarantees temporal, and spatial changes, and the way to implement these
technologies of knowledge of digital information allows to store, transmit, process and recoverinformation,
this cases us to face great challenges in the teaching-learning using technologies.

The approaches to the construction of knowledge mediated by ICT (Tob6én,2007) and (Folegotto ,2005),
who mentioned that competencies are cognitive learning skills or resources, bringing changes at all
educational levels, since competencies have their principles based on the learning process.

Siemens (2004), mentioned that connectivism is the proposal of the digital era of learning; the author also
defines it as the integration of exploration of theories based on networks or internet connectivity that helps
the construction of new knowledge, being organized by different digital media, like the connectivity which
is the ability to make network connections: it should also be taken into account that this connectivity occurs
in different study environments (Sanchez,2019) and (Utribe-Rosales,2019).

Digital empowerment has a structure that allows developing the mastery of technologies based on its
dimensions exposed such as the accessibility, employabilityand the equity that exists in the entrepreneurship
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of building new challenges in technology (Perezchica-Vega ; Morales; Avello-Saez ; Salinas; Piernas; Numa-

Sanjuan; Permisan et al.,2024) and (Torres, 2022; Garcia ,2021; Engen, 2019; Jiménez et al,, 2017).

Considering the new approaches and paradigms in the construction of this learning (Zambrano, 2007),
based on technological resoutces, these developments are very important in the empowerment of digital
competencies because they manage to create AL in engineering and science careers, university teachers
seek to measure how much knowledge of these new paradigms have been developed for this purpose by
building instruments for this purpose (Gil-Vera & Quintero-Lépez, 2021; George & Glasserman, 2022;
Gual,2023; Gorriz et al.,2023).

According to Sanchez (2019), epistemology showed that ICT knowledge is a transformation of new ways

of making knowledge, and how these forms of knowledge can be measured quantitatively, using scientific
models (Moreno & Zelaida, 2019).

The epistemology of education in these times has been manifested through practical gnoseology; and virtual
education is being carried out using technology focused to education that has allowed the development of
education in the pastand continues up to the present, (Saharrea, 2022;Reimers, 2022), also mentioned that
great educational reforms have been achieved that allow deep learning (Gende;Tome; Saharrea, 2022),
generating curricular changes which is now known as hybrid teaching, all these because of the COVID-19
situation which generated a new way of educating and training professionals (Gonzalez; De Castro;
Nufiez,2022) y (Luz, 2018).

Within the research proposal there are variables, dimensions and their respective indicators such as: the
artificial intelligence variable which has the dimensions of supervised learning, reinforced learning, hybrid
learning, unsupervised learning; and the TECD learning evaluation vatiable which has the dimensions of
evaluation criteria, evaluation purpose, evaluation technique and instrument, evaluation results, evaluation
forms, being the following TECD digital knowledge empowerment technology variable and its dimensions:
AL tools, scientific modeling,improvementin collaborative, communicative and axiological environments,
ICT accessibility, employability and digital empowerment (Silva-Gonzalez et al,2021; Rodriguez &
Avila,2022 ; Sanabria-Navarro,2023).

According to the research, Valbuena (2021), determines Artificial Intelligence (A.L) as the process of
understanding, reasoning, comprehending, analyzing, thinking, and understanding thoughts by the
construction of neural networks like the biological behavior of the brain system, in this sense, A.L, helps
to improve the systematization of the problems to be solved with the use of models in neural networks.

Likewise, the variable evaluation of learning, according to Acebedo-Afanador et al (2017), in its first
dimension, evaluation criterion, the author argues that it is the ability to develop rules allowing the
possibility to observe or verify the degree of learning through achieved processes, and as the expected
knowledge according to these teaching-learning rules and also refers to the intention of the teacher in the
continuous evaluation and improvement of autonomous, deep and methodical learning, delivering
guidelines or principles for a fair evaluation.

The third variable is TECD (Technology of digital knowledge empowerment), which will be defined by
different authors helping the theoretical construction of the research.

TECD is defined as the technology of digital knowledge empowerment,itis the ability that enables students

or groups of individuals in the mastery of technological resources and A.L, these technological resources
used from practice are based on knowledge and understanding of digital information.

Methodology

The research was of basic type and explanatory level with a hypothetical deductive method and positivist
paradigm of quantitative approach, the three variables established in this study will accept or reject the
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hypothesis formulated regarding the general and specific problem, using a test that will be performed using
tools of each variable validated by experts as referred (Hernindez-Sampieri y Mendoza,2018).

The design is non-experimental with a causal correlation modality and intentional applied to engineering
students of a higher education institution, the data was obtained from surveys that were not manipulated
by any human or electronic means, without any change in terms of the independent variables where the
“incidence of A.L and assessment-learning of the TECD in university students” was treated, in other words,
measuring how much the dependent variable affects the independent variable which are the TECD
(Hernandez-Sampieri y Mendoza,2018).

According to the methodologists (Hernandez-Sampieri and Mendoza-Torres, 2018), the populationis the
union or set of all the participants of the engineering schools, such as: systems engineering, environmental
engineering, electronic and telecommunication engineering, mechanical engineering, who answered the
surveys that allowed conducting the research, the population of the university where it was applied is 2000
students.

(Hernindez-Sampieri and Mendoza-Torres,2018), and Naupas et al (2014), stated that the sample is the
data collected during a survey at the university established for this research, being 198 a representative and
relevant amount of 2000 approximate students from the engineering schools (first 4 cycles) already
mentioned above who answered the instrument that measured the three variables.

Three instruments were created for the research, variable 1: Artificial Intelligence which is responsible for
measuring the contribution it generates through its dimensions such as supervised learning, unsupervised
learning, reinforced learning, hybrid learning, each one with their respective indicators. Variable 2:
Assessment-learning of the TECD, and its dimensions evaluation criteria, evaluation purpose, evaluation
technique and instrument, evaluation results and evaluation form. Variable 3: TECD -Technology of digital
knowledge empowerment, with its dimensions, incorporation of A.L tools, scientific modeling, virtual
environments, communication, axiology, accessibility, employability and digital empowerment
Employability, digital empowerment. See annexes to verify the construction of the instruments.

Hernandez-Sampieri and Mendoza-Torres (2018), mentioned that the reliability is measured by the
verification of Cronbach’s Alpha which are used in the research through statistical tests, such as the pilot
test on a group of students, in this case of 47 peer students belonging to another university of engineering
careers answered 62 questions consisting of the following: 15 of artificial intelligence, 23 of TECD
assessment-learning, 24 of TECD-technology of digital knowledge empowerment and in this way to
petform the Cronbach’s Alpha statistic for the three instruments that have been processed with the SPSS-
206 reliability statistic considering the result in the tables (annexes 1,2,3), the dependability of the sample
also obtained the same results showing that the research designed is dependable with regard to the
instrument that collects the information as is the case of variable 1: reliability statistics of artificial
intelligence, 943.Variable 2: reliability statistics of TECD assessment-learning, 934. Variable 3: reliability
statistics of TECD-digital knowledge empowerment technology, 945.

This was the way in which the instruments or tools were applied in young university students classrooms
of general studies of the engineering schools, where students answered eachitem to then process the data
collected, the number of questions to answer is 62, being 15 of the first variable which is artificial
intelligence, 23 of the second variable that is assessment-learning and 24 of the third variable which is
(TECD) technology of digital knowledge empowerment.

In the data analysis, statistics were used in the variables and dimensions established in the research, such as
frequency tables, hypothesis tests, the test statistic of linear regression was performed witha significance
level « = 0.05, as well as the comparison of dependence by chi-square, with results in Pearson’s Rho and
Deviance, and the Wald statistic for hypothesis testing, the Pseudo R-square was also performed in the
research for the determination between variables giving results in Cox and Snell, Nagelkerke and McFaden
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Table 1. Level Of AL In University Students

Artificial Intelligence

Valid Cumulative
Frequency Percentage percentage percentage
Valid Basic 39 19,7 19,7 19,7
Intermediate | 123 62,1 62,1 81,8
Advanced 36 18,2 18,2 100,0
Total 198 100,0 100,0
Image 1. Percentage of A.L levels among university students
@
©
n . .
. o

Basic

Artificial Intelligence

Intermediate

Advanced

Table 1 and Image 1 identify the levels of use of artificial intelligences in university students, where 19.7%
are at a basic level, while 62.12% ate at an intermediate level and 18.18% at an advanced level, this implies
that observing from the perspective of responding to the analysis, 198 students who responded to this

study, approximately 35 of them are at an advanced levelin the use of this A.IL tool.

Table 2. Level Of the Dimensions of Artificial Intelligence in University Students

S . .| Unsupervised Reinforced Hybrid
upervised learning . . .
Levels learning learning learning

fi %ofi fi %ofi fi %0ofi fi %ofi
Basic 28 14.1 54 27.3 75 37.9 33 16.7
Intermediate | 108 54.5 109 55.1 77 38.9 110 55.6
Advanced 62 313 35 17.7 46 23.2 55 27.8
Total 198 100.0 198 100.0 198 100.0 | 198 100.0

Table 2 shows the levels of the artificial intelligence dimension of supervised learning, where 14.1% are at
a basic level, 54.5% ate at the intermediate level and 31.3% are at the advanced level. In the unsupervised
learning dimension, 27.3%, 55.1% and 17.7% were obtained for the basic, intermediate and advanced level
respectively. Likewise, in the reinforced learning dimension, 37.9% are at the basic level, 38.9% are at the
intermediate level and 23.3% are at the advanced level. Finally, in the hybrid learning dimension, 16.7%,
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55.6% and 27.8% were obtained for the basic, intermediate and advanced level respectively in university

students.

Table 3. Level Of Assessment-Learning of TECD in University Students

Assessment-learning of TECD

Valid Cumulative
Frequency | Percentage |percentage percentage
Valid Poor 5 2,5 2,5 2,5
Acceptable | 141 71,2 71,6 74,1
Good 52 25,8 259 100,0
Total 198 100,0

Image 2. Assessment-Learning of The TECD in University Students

25 A%

Acceptable B Good
Assessment-learning of the TECD

In reference to the level of the assessment-learning of the TECD in university students in Image 2, 2.54%
of them are at a poot level, 71.57% ate at an acceptable level and 28.59% are at a good level, showing in
the results that there is a significant learning in the development of new transversal competencies within
the professional training as engineering students.

Table 4. Level of the Assessment-Learning Dimension of ECTD in University Students

Evaluation Evaluation Evalu_atmn Evaluation Evaluation
o technique and

Levels criteria purpose instrument results method

fi %fi fi %fi fi %fi fi %fi1 fi %fi
Poor 9 4.5 9 4.5 11 5.6 19 9.6 10 |5.1
Acceptable | 111 56.1 108 54.5 141 71.2 140 [70.7 153 [77.3
Good 78 39.4 81 40.9 46 23.2 39 19.7 |35 [17.7
Total 198 100.0 198 100.0 198 100.0 198 [100.0 |198 [100.0

The results of the evaluaton show a varied distribution of participants’ performance levels. 4.5%
petformed pootly, while 56.1 had an acceptable performance, indicating a trend towards improvement.
Only 39.4% achieved a good level. As the evaluations progress, there is a decrease in good results and an

increase in acceptable results, which could suggest areas that need attention or adjustments in the evaluation
methodology.
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Table 5. Levels of TECD

TECD technology
Valid Cumulative
Frequency Percentage | percentage percentage
Valid Basic 8 4.0 4.0 4,0
Intermediate [ 133 67,2 67,2 71,2
Advanced 57 28,8 288 100,0
Total 198 100,0 100,0

Image 3. Frequency Distribution of Digital Knowledge Empowerment in University Students

v . Intermediate
| wl Basic 2 - Advanced

Tecnologia TECD

TECD Technology
The analysis of TECD in university stuaents snows a small percentage of 4.04%, which is at a basic level.
The majority, 67.17%, are at an intermediate level, showing moderate digital competencies. On the other
hand, 28.79% reach an advanced level, indicating a deeper mastery of digital tools. These data suggest that,
in general, students have a solid understanding of the digital environment, although there are still areas to

strengthen.

Table 5. Frequency Distribution by The Level of Digital Knowledge Empowerment Dimension in University Students

Incorporation Scientific Virtual Communicati Axiology Employabilit Digital
of Al tools modeling environments on ICTs y empowerment
Levels accescihiling |
fi %fi fi %fi fi %fi  fi %fi fi | %fi  fi %fi fi | %fi fi %ofi

Basic 73 369 a7 237 43 217 43 217 11 656 28 141 137 69.2 47 237
Intermediate 85 429 105 53.0 99 50.0 118 59.6 116 586 129 652 24 121 94 475
Advanced 40 202 46 232 56 283 37 187 71 359 41 207 37 183 57 288
‘otal 198 100.0 198 100.0 198 100.0 198 100.0 198 100.0 198 100.0 197 99.5 198 100.0

The analysis of the dimensions of digital knowledge empowerment in university students shows different
levels of mastery. In the dimension of incorporation of A.lL tools, 36.9% are at a basic level, 42.9% at
intermediate level and 20.2% at an advanced level. In scientific modeling, 23.7% are in basic, 53% in
intermediate and 23.2% in advanced level. In the virtual environment, 21.7% are in basic, 50% in
intermediate and 28.3% in advanced level. Other dimensions, such as the communicative and axiological
dimension, also show a tendency towards intermediate and advanced levels, while employability shows

69.2% in basic.
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Table 6. Incidence Of Attificial Intelligences and Assessment-Learning of the TECD-Digital Knowledge Empowerment
Technology
TECD-digital knowledge empowerment
technology I . Total
Low level nrermediate High level
level
41 22 0 63
16,2 223 24.5 63,0
Low level 65,1% 34.9% 0,0% 100,0%
20,7% 11,1% 0,0% 31,8%
10 42 26 78
Intermediate | 5 | 27,6 30,3 78,0
level
12,8% 53,8% 33.3% 100,0%
5,1% 21.2% 13,1% 39,4%
0 6 51 57
High level 147 20,2 222 57,0
0,0% 10,5% 89,5% 100,0%
0,0% 3,0% 25.8% 28,8%
51 70 77 198
51,0 70,0 77,0 1980
Total
25.8% 35,4% 38,0% 100,0%
25,8% 35,4% 38,9% 100,0%

From table 6 it is observed that there is a relationship between Incidence in Al and Assessment-learning
of the TECD, at the high level it is observed in the cross table that 89.5% of students show mastery of the
technologies of A.L, therefore there is a very significant relationship in learning and assessment mediated
by AL, likewise in the intermediate level of the cross table of the variables under study show that 53.8%
of students know these technological tools which is significant in their professional development. Likewise
in the low level according to the cross table, 65.1% of students know about this technological application
in their professional development training.

Table 7. Model Setting Information

Model setting information

Model Log likelihood -2 Chi-square gl Sig.
Intersection only 134,262
Final 21,583 112,679 4 ,000

Link function: Logit.

Comparison of dependence by Chi-square test shows the association between AL and TECD assessment-

learning

7720


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5394

https:

Journal of Ecohumanism

2024

Volume: 3,No: 8, pp. 7712 — 7732
ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)

ecohumanism.co.uk/joe/ecohumanism

DOL: https:
Table 8. Goodness-of-Fit Between the Study Variables
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Goodness-of-Fit

Chi-square o Sig.
Pearson 1,259 10 1,000
Deviation 1,746 10 ,998

Link function: Logit.

The goodness-of-fit analysis presents the results. For the Pearson test, the Chi-square value is 1,259 with
10 degrees of freedom (gl), and the significance value (Sig.) is 1.000, indicating that there is insufficient
evidence to reject the null hypothesis, suggesting that the model fits the data properly. In the Deviance test,
the Chi-square value is 1.746 with 10 gl, and the Sig. value is 0.998, also indicating an adequate fit of the
model. The link function used is Logit, suggesting that a logistic regression modelis being evaluated.
Overall, the results imply a good fit of the model to the data.

Table 9. Parameter Estimates of Artificial Intelligences and Assessment-Learning of TECD in Digital Knowledge

Empowerment
Parameter estimates
Desv.

Variables Calculation Error Wald gl | Sig. T
[Knowledge empowerment] -9,556 1,226 60,770 |1 ,000
[Artificial intelligences] -5,891 1,185 24,708 1 ,000
[Assessment-learning] -1,583 ,443 12,752 |1 ,000

Linking function: Logit.

a. This parameter is set to zero because it is redundant.

The results show the dependence of artificial intelligence and ECTD assessment-learning on digital
knowledge empowerment, detected by Wald statistic >4.00 plus p_value <0.05.

Table 10. Incidence Of Artificial Intelligences and Assessment-Learning of the TECD* Incorporation of A.I Tools Dimension

Incorporation of AL tools dimension

Total
Low level Intermediate level | High level
30 30 3 63
Low level 16,5 258 20,7 63,0
47.6% 47,6% 4.8% 100,0%
15,2% 15,2% 1,5% 31,8%
16 42 20 78
Intermediate level [ 20,5 31,9 25,6 78,0
20,5% 53,8% 25,6% 100,0%
8,1% 21,2% 10,1% 39,4%
6 9 42 57
High level 15,0 233 18,7 57,0
10,5% 15,8% 73,7% 100,0%
3,0% 4.5% 21.2% 28,8%
Total 52 81 65 198
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52,0 81,0 65,0 198,0
26,3% 40,9% 32,8% 100,0%
26,3% 40,9% 32,8% 100,0%

The relationship that exists between the Incidence of artificial intelligences and Assessment-learning on
the dimension of Tool Incorporation with the A.L, can be shown through the cross table demonstrating
that, at the high level, there is, a very significant percentage of 73.7%, showing the direct relationship
between them, likewise in the intermediate level, the cross table shows that 53.8% of students master in
some way these tools, likewise the cross table show that there is a low level with 47.6% of students that do
not use these tools of the A.L

Table 11. Incidence of Artificial Intelligences and TECD*Assessment-Learning Scientific Modeling Dimension

Scientific modeling dimension

Low level Intermediate level | High level Total

59 4 0 63

37,5 18,5 7,0 63,0
Low level 93,7% 6,3% 0,0% 100,0%

29,8% 2,0% 0,0% 31,8%

51 26 1 78
Intermediate level | 46,5 22.8 8,7 78,0

65,4% 33,3% 1,3% 100,0%

25,8% 13,1% 0,5% 39,4%

8 28 21 57

34,0 16,7 6,3 57,0
High level 14,0% 49,1% 36,8% 100,0%

4,0% 14,1% 10,6% 28,8%

118 58 22 198

118,0 58,0 220 198,0
Total

59,6% 29,3% 11,1% 100,0%

59,6% 29,3% 11,1% 100,0%

From table 11, the cross table show that in the high level of the Incidences of Artificial Intelligences and
Assessment-learning on the dimension Scientific Modeling, 36.8% of students can perform computational
modeling of physics, mathematics and design algorithms using the tools of the A.IL as autonomous learning
or machine training, likewise in the intermediate level of the cross table it is observed that 33.3% of the
students have knowledge in development on algorithms or construction of machine language that allows
them to give solutions to research problems using the tools of the A.L, in the same way observing the low
level of the table presents 93.7% that do not know about the computational modeling which is the
equivalent of the total of students surveyed, 29.8% being in this study an equivalent in number of students
of 36 approximately, this implies that there is a direct relation of the incidence of the technologies on the
academic development in the modeling of the physics and mathematics applied in the engineering.

Table 12. Incidence Of Artificial Intelligences and TECD Assessment-Learning* Virtual Environments Dimension

Virtual environments dimension

Total
Low level Intermediate level | High level o
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57 4 0 61
39.8 143 6.3 61,0
Low level
93,4% 6,6% 0,0% 100,0%
291% 2.0% 0,0% 311%
56 17 5 78
. 50,9 18,3 8,8 78,0
Intermediate level
71,8% 21,8% 6,4% 100,0%
28,6% 8.7% 2.6% 39.8%
15 25 17 57
) 37,2 13,4 6,4 57,0
High level
26,3% 43.9% 29.8% 100,0%
7,7% 12,8% 8,7% 29,1%
128 46 22 196
1280 46,0 22,0 196,0
Total
65,3% 23.5% 11,2% 100,0%
65.3% 23.5% 112% 100,0%

From table 12, through the cross table can be observed that in the high level, according to the Incidence
of Artificial Intelligence and Assessment-learning on the dimension of improvement of collaborative
environments, 29.8% of students constantly use virtual environments for their academic development,
likewise, in the intermediate level, 21.8% of students use these environments for academic work. Similarly;
at the low level, 93.4% of students represented by 29.1% of the total number of students give little
importance to the use of these environments, from this it can be concluded that there is a direct relationship
with virtual environments.

Table 13. Incidence Of Artificial Intelligences and Assessment-Learning of the TECD*Employability Dimension

Employability dimension
i Total
Low level Intermediate High level ot
level
44 18 1 63
N 26,4 274 92 63,0
oweve 69.8% 28.6% 1.6% 100,0%
Incidence of 22,20/0 9,10/0 0,50/0 31,80/0
Artificial 31 36 11 78
Intelligences and| 1 ediate  [327 33,9 114 780
Assessment- level 39.7% 46,27 14.1% 100,0%
learning of the 170 =70 - 70 70
TECD 15,7% 18,2% 5,6% 39,4%
(Incidences...) 8 32 17 57
) 239 24.8 8,3 57,0
High level
14,0% 56,1% 29.8% 100,0%
4,0% 16,2% 8,6% 28,8%
83 86 29 198
830 86,0 290 1980
Total
41,9% 43.4% 14,6% 100,0%
41.9% 43 4% 14,6% 100,0%
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Note. Itis shown the cross table of Incidence of Artificial Intelligences and Assessment-learning of the TECD*EMPLOYABILITY

DIMENSION.

Table 13 shows in the results that in the high level, 29.8% of students have jobs focused to their professional
training because companies are currently looking for students or professionals who master the latest
paradigms through programming and the use of A.L on economics, medicine and other specialties, likewise
at the intermediate level, 46.2% of the students have a regular command of the experts that are formed
within the training schools in engineering on the use of these A.l tools, in the low level 69.8% of students,
equivalent to 22.2% of those surveyed, have little mastery of the use of A.L. and few opportunities to get a
job. This implies that the incidence of artificial intelligences, assessment of the TECD and the employability
dimension are directly related, so that students who specialize in new approaches to technology have a
better chance of getting jobs linked to these new paradigms.

Discussion

Manco-Chavez et al (2020), showed interesting results in his study concerning the integration of ICT and
finding that students 6 months after the start of the COVID-19 pandemic, that 89.9% of them had a high
development on digital skills, it is also shown that in the field of empowerment of digital skills there is a
high level in the incorporation of the new paradigms of educational technology showing that 89.5% have
a high level on TECD that allows them to develop algorithms, perform simulations at the level of
conceptual understanding and industrial development as an autonomous learning, thus observing that after
a post pandemic, the results are significant for the legacy of the machine-student linkage (Manco-Chavez
et al.,2023).

Likewise, the results of (Manco-Chavez et al.,2020), showed that in the investigated dimension of digital
skills and specifically the instrumental dimension, students had a high level of 94%, this is because the use
of these tools are at the user level, while in this research it is shown that the dimension incorporation of
A.L tools should be included in vocational training and thus develop new advances in technology from the
university classrooms due to at the high level it was found that 73.7% of students become awate of the use
and mastery of these tools while at the intermediate level 53.8% have knowledge in training tow ards the
mastery of these appliances, likewise in the basic level it was found that 20.5% of students know little about
the management of these tools from the development of new algorithms and construction of a simulation
in physics, mathematics, chemistry, and applications in engineering,

(Becerra Brito,2019), mentioned in the research paper regarding the use of ICT at the level of teachers and
students who showed that the increase in the use of these technologies is due to the motivation dimension
showing a 53%, in other words, it is necessary to be linked to new technological contributions, on the
incorporation of the AL within the university classrooms, as a result it was obtained at a high level of
73.7% university students that take advantage of these tools applying them in their daily lives, modeling
and including new solutions alternatives to physical, mathematical and engineering problems, butin general,
this incorporation is given in the high level, having a percentage of 73.7% which is equivalent to 21.2% of
the total of those investigated that have TECD as allies to their academic development, while in the
intermediate level 53.8% show that there is a growth in the development of the application of the A.L
within the students of the engineering careers, and in the low level the incorporation of A.L tools had a
result of 20.5%, showing that there are few university students who are learning or are on the road to the
use of these tools, showing that there is a direct and significant relationship on these results.

(Valencia Molina et al., 2016), mentioned that students are in the ability to integrate and incorporate
technological tools that allow each student to design, implement, evaluate, and these likewise make them
integrate, orient themselves, and show the evolution of learning, knowing, using, and transforming
scientific modeling as autonomous learning, using programming language and being the students
protagonist of these academic transformations with repercussion to the advance of the technologies,
showing knowledge in the processes of professional formation, in this way they are able to implement,
design and achieve the evaluation of the designs shown during the process of the investigation in students
groupsin the university classrooms.
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It can be mentioned that students at universities, specifically students of engineering careers take advantage
of new paradigms and approaches that make their professional training, a stable training with many
oppottunities to improve in educational quality, ready for a demanding market to new technologies within
the industry and companies.

(Li & Wang,2023), mentioned that in the use of these technologies, there is a state of communication and
development of technologies based on programming and interaction between teachers and students that
helps them to improve the development of these skills because the professional training is based on
academic cycles or semesters and teachers must implement a dynamic teaching and evaluation on students
training them on these tools of A.L, causing good relationships in students and teachers’ virtual
environment according to the analysis of their research, determining the strengths of learning minimizing
the difficulties of this process having as objectives the achievement of a collaborative unit from the
virtuality in construction of simulations, modeling and among other technologies, allowing through this
research the possibility to answer objective 3 in this way.

Likewise, in the high intermediate level, Table 10 shows that 29.8% equivalent to 8.7% of the total number
of students present a high level of communication between students using virtuality, this is due to the fact
that many of the students do not have the interpersonal skills that help them to improve their
communication between groups or members of their academic community, and also in the high
intermediate level it is shown a result of 6.4% equivalent to 2.6% of the total of respondents which
indicates a low interaction of communication between students, this shows the little communication, in the
same way it was obtained that in the low high level there are no students in the low state since the results
show that there is 0% of communication indicating that in some way students communicate using
technology.

(Ouyang et al,,2023), mentioned that A.IL predictivemodelsare classified from the perspective of improving
A.lL and the educational application of this, helping students” high communicative performance from where
it makes them improve academically, this situation of A.L. models in communication system is made
through algorithms, Bayesian networks, decision trees, vector machine system, deep learning, genetic
programming, etc.

From table 11 in the communicative dimension, it was observed through the cross table at a high level, that
78.9% of students can communicate with a high performance, showing that there is an empowerment of
digital knowledge allowing students to transmit the information of their work in the development of
algorithms, neural networks and among other works carried out by A.L, as well was (Ouyang et al.,2023),
also mentioned the advantages of using A.L based learning; in the high intermediate level it was observed
that from 35.9%, the equivalent of all the respondents is 14.1%, showing that from the 198 interviewees in
this research, 24 students are in an intermediate level concerning the developmentof A.L in their study
applications while in the low high level there are 9.5% equivalent to 9 students who are in the process of
learning A, and these TECD variables and their communicative dimension are important, thus
determining the incidence of A.L that exists among the TECD.

It can be mentioned that the research showed in Table 12, a high level of 19.9% respondents that are honest
when declaring that they do no always comply with the ethical values of respecting the author’s right, since
they are still learning in the university classrooms and their research works are profiled to originality as time
passes within the university classrooms representing 39 students who show that they do no research due to
the lack of paraphrasing or improvement in the explanation of a specific content of the research. Likewise,
in the high intermediate level, 34.6% represented by 27 surveyed students show that they respect author’s
rights, this is something good because in this way adequate professionals are formed, ideally the percentage
would behigher but it must be taken into account that they are students who are gradually corrected through
the use of the Turnitin tools of how much is their similarity and in this way they improve in their
development of explanation of the contents of their research.

(Cabero-Almenara et al.,2021), stated in their research regarding the accessibility of digital tools such as
MOCC, aresult in its dimensions mentioned as: Technical aspects the student manages to have mastery
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09%, in the ease of use of these tools 76%, and in the management of the diversity of technological
resources acquired by students is 80%, and to achieve the quality of content or academic work is
represented by 73%, this shows the accessibility of technologies mediated by a computer or other tool that
is connected to the internet, showing a significant learning mediated by technology.

Likewise, the results of the research show that in the high level from the cross table, 71.9% representing
41 students show that they have access to internet, this indicates that not all students have good internet or
that they do not have internet as their disposal due to the lack of economic resources, comparing with the
results of the research of (Cabero-Almenara et al.,2021), it is very low and also for the fact that these are
results related to the use of the tools at user level and not as the case of the results of thesis research
presented, where the aim is to show how muchis the incidence of the A.L in the assessment-learning and
TECD, this implies an improvement of the activities created by the development of a technology with the
AL using deep learning based on neural networks and its improvement in academic performance in all
areas of engineering, also in the intermediate high level it was shown as a result that 34.6% of students
have access to the internet and digital tools equivalent to 27 students of the respondents, and in the low
high level 19% of students have access to the internet, these results show a concern to seek to improve the
interconnection of the student appliance and its connectivity, it is necessary to create academic
improvements mediated by computers and thus generate knowledge, this implied that if there is a relative
impact on ICTs with its ICTs accessibility dimension, direct and significant relationship, which shows the
levels of access to the internet and the digital tools.

Conclusion

The result indicates that the behavior of the dependent variable “TECD” (Technology of Digital
Knowledge Empowerment) is determined by 56.3% by the levels of artificial intelligences and teaching-
learning assessment with a Wald value greater than 4.00 and a p-value less than 0.05; it is confirmed that
these factors have a statistically significant impact on the model. This suggests a strong and reliable
relationship between the variables analyzed in the study.

In the Tool with A.L. dimension, the incidence was 41.7% according to the Nagelkerke statistic, with a Wald
value greater than 4.00 and a p-value less than 0.05, indicating a direct and significant relationship between
Al and an improvement in the use of technological tools. In the Scientific Modeling dimension, the
incidence was 48.1%, showing a significant improvement in the students’ ability to model scientific
processes using A.L

In the Improving collaborative environments dimension, the incidence reached 46%, highlighting how Al
favors interaction and collaboration among students. In the Communicative dimension, the incidence was
48.2%, reflecting a significant improvement in students’ communicative skills thanks to the use of Al tools.

Regarding ICT accessibility, incidence of 21.6% was found in its first measurement and 29.1% in its
improvement, highlighting how Al facilitates access to information and communication technologies. In
the employability dimension, the incidence was 19.4%, indicating that the mastery of Al technologies can
improve students’ job opportunities. Finally, in the digital empowerment dimension, the incidence was
30.3%, emphasizing how the use of Al enables students to become digitally empowered.

These results, with Wald statistic values >4.00 and p-value <0.05, confirm that Al and assessment-learning
have a significant and direct impact on various dimensions of learning and the development of
technological competencies in university students.
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