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Abstract 

 

This research analyzes the impact of Information and Communication Technologies (ICT) on learning 

styles and academic performance of first-semester students in the Computer Systems Engineering 

program at the Tecnológico Nacional de México – Instituto Tecnológico Superior Zacatecas Norte, in 

the subject Research Fundamentals. Using a quantitative, non-experimental, longitudinal design, 

instruments were applied before and after the implementation of ICT tools such as Moodle, Zotero, 

CmapTools, Microsoft Word, PowerPoint, and Google Drive. Results show that 92% of students 

improved their academic performance and 75% demonstrated progress in at least one CHAEA learning 

style (active, reflective, theoretical, or pragmatic). It is concluded that the intentional integration of ICT 

supports the development of diverse learning styles and fosters more meaningful, autonomous, and 

effective learning. 
 

 
 

Information and Communication Technologies (ICT), Learning Styles, Academic Performance 

 

Resumen 

 

Esta investigación analiza el impacto del uso de Tecnologías de la Información y la Comunicación (TIC) 

en los estilos de aprendizaje y el rendimiento académico de estudiantes de primer semestre de Ingeniería 

en Sistemas Computacionales del Tecnológico Nacional de México – Instituto Tecnológico Superior 

Zacatecas Norte, en la asignatura Fundamentos de Investigación. Bajo un enfoque cuantitativo, diseño 

no experimental y longitudinal, se aplicaron instrumentos antes y después del uso de TIC como Moodle, 

Zotero, CmapTools, Microsoft Word, PowerPoint y Google Drive. Los resultados revelan que el 92% de 

los estudiantes mejoró su rendimiento académico y el 75% mostró avances en al menos uno de los estilos 

de aprendizaje del modelo CHAEA (activo, reflexivo, teórico y pragmático). Se concluye que el uso 

intencional de TIC favorece el desarrollo de estilos de aprendizaje diversos y promueve un aprendizaje 

más significativo, autónomo y eficaz. 
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Introduction 

 

The use of Information and Communication Technologies (ICT) in higher education has become a key 

strategy to enhance learning, broaden access to digital resources, and foster the development of cognitive, 

research, and collaborative skills. In today’s university environment—shaped by constant technological 

evolution—it is essential to integrate digital tools that not only serve as support mechanisms but also act 

as active agents in improving academic performance and students’ holistic development. 

 

This study adds value by analyzing the intentional and pedagogical use of various ICT tools—

such as Moodle, Zotero, CmapTools, Microsoft Word, PowerPoint, and Google Drive—and their impact 

not only on academic outcomes but also on students’ learning styles. Unlike other studies that focus 

solely on grades or perceptions of ICT use, this research takes a comprehensive approach by evaluating 

changes in learning styles before and after using the CHAEA model (active, reflective, theoretical and 

pragmatic), offering a more complete perspective on the educational process. 

 

Each tool used offers distinct features: Moodle enables the management of content and 

asynchronous activities; Zotero supports the ethical organization and use of information sources; 

CmapTools facilitates the creation of concept maps and the visual organization of knowledge; while 

Word, PowerPoint, and Google Drive contribute to collaborative writing, effective project presentations, 

and teamwork. These platforms, systematically integrated throughout the "Fundamentals of Research" 

course, allowed for the accommodation of the diverse learning styles present within the group. 

 

The core issue driving this research lies in the need to understand whether the use of ICT 

genuinely promotes meaningful learning and whether it is directly related to improvements in academic 

performance and the adaptation of learning styles. In this context, the main hypothesis suggests that the 

didactic integration of ICT has a positive impact on academic achievement and contributes to the 

strengthening of university students’ learning styles. 

 

This work is organized in four chapters. Chapter I outlines the problem statement, objectives, 

hypotheses, and justification. Chapter II develops the theoretical framework, addressing key concepts 

such as ICT, learning styles, and meaningful learning, along with background information and theoretical 

foundations. Chapter III presents the research methodology, including the approach, design, population, 

instruments, and analytical techniques. Finally, Chapter IV contains the results, data analysis and 

interpretation, as well as the conclusions and recommendations derived from the study. 

 

Problem statement 

 

Today, the use of Information and Communication Technologies (ICT) has become commonplace in 

higher education as part of the modernization of teaching and learning processes. However, questions 

remain regarding how these tools genuinely influence the way students learn and develop academically. 

Although numerous digital platforms, such as Moodle, Zotero, CmapTools, Microsoft Word, 

PowerPoint, and Google Drive, have been integrated into university classrooms, it is still unclear whether 

their use effectively aligns with individual learning styles and contributes meaningfully to improving 

students’ academic performance. 

 

This scenario highlights a central concern: the lack of clear and objective studies linking the 

pedagogical use of ICT with learning preferences, as classified by the CHAEA model: active, reflective, 

theoretical, and pragmatic, and their impact on key subjects such as Fundamentals of Research. The 

absence of this connection may limit the effective use of ICT, leading to uniform practices that fail to 

address the specific needs of students. 

 

Therefore, it is essential to examine how the use of various ICT tools influences the development 

of learning styles and academic performance, with the aim of guiding more effective, student-centered 

teaching strategies tailored to the current university context. 

 

The aim of this research is to analyze the impact of the use of Information and Communication 

Technologies (ICT) on the learning styles and academic performance of first-semester students in the 

Computer Systems Engineering program, within the course Fundamentals of Research. 

 



20 

 

 

Justification 

 

The use of Information and Communication Technologies (ICT) in higher education has transformed the 

way students access knowledge, engage with content, and develop academic skills. However, these tools 

are not always analyzed in terms of how effectively they address individual learning differences. This 

research gains relevance by seeking evidence on how the use of digital platforms, such as Moodle, 

Zotero, CmapTools, Microsoft Word, and Google Drive, impacts students’ learning styles and academic 

performance. Understanding this relationship will help strengthen more inclusive and effective teaching 

practices that consider students’ learning preferences, thereby fostering more meaningful and 

autonomous learning in technology-mediated educational environments. 

 

Theoretical Framework 

 

The study was conducted using a quantitative approach, with a non-experimental longitudinal design in 

which measurements were taken at the beginning and end of the course, without deliberate manipulation 

of variables. A diagnostic test and the CHAEA questionnaire were administered at the start of the 

semester; subsequently, systematic use of ICT was incorporated into academic activities. At the end of 

the course, data were collected again using the CHAEA questionnaire and the final course grade. This 

design made it possible to observe changes in students’ learning styles and academic performance, as 

well as to identify a potential relationship between ICT use and the development of meaningful learning 

within the university context. 

 

According to (Lukhmann & Farris, 2023) the widespread use of Information and Communication 

Technologies (ICT) in education has given rise to various philosophical questions regarding their role, 

impact, and ethical implications. As technology becomes increasingly integrated into everyday life, it is 

essential to understand the philosophical foundations that shape our relationship with it. In the 

educational field, ICT has the potential to transform teaching and learning, yet it also presents challenges 

related to access, equity, privacy, and control. Philosophical analysis of ICT use helps uncover the values 

and assumptions underpinning different technological practices, offering a critical perspective to assess 

both their benefits and limitations. This reflection is crucial for guiding the responsible design and 

implementation of educational technology. 

 

Connectivism proposes a learning approach aligned with the profound transformations of 

contemporary society, where learning is no longer an exclusively internal or individual process. The use 

of new technologies is reshaping the way people think, work, and engage with knowledge. However, 

education has been slow to adapt to these changes. This theory offers an updated perspective on the skills 

and strategies students need to develop in order to learn effectively in digital environments (Siemens & 

others, 2004). 

 

In the reviewed article by (Camacho & Carrión, 2024) which references (Javier et al., 2023), ICT 

is described as a set of tools with significant transformative impact across various contexts, including 

education. These technologies are defined as a collection of processes and products linked to emerging 

technologies and digital media, aimed at generating, distributing, and exchanging information. (Agreda, 

2022) emphasizes that the integration of ICT into educational settings enhances learning, promotes 

student autonomy, and strengthens communication within the learning process. 

 

(Bucheli et al., 2023) note that the use of Information and Communication Technologies (ICT) 

has become widespread across various fields, including education, where it facilitates academic tasks 

and supports the development of digital and cognitive skills. This study, conducted during the first 

semester of 2023 with university students from Mexico, Guatemala, Ecuador, and Bolivia, analyses their 

perceptions of ICT use in education. Using a quantitative approach and an online questionnaire, the 

research identified significant differences in educational use of ICT, software proficiency, and levels of 

digital literacy. 
 

(Olivari & Aparicio, 2022) in their study at the Universidad Peruana Cayetano Heredia, found a 

direct and significant relationship between the use of Information and Communication Technologies 

(ICT) and learning styles among university students. With a sample of 210 students and using Spearman’s 

Rho coefficient, the study revealed a positive correlation—particularly in theoretical (0.499), reflective 

(0.434), and active (0.425) learning styles, with a lower correlation for the pragmatic style (0.291).  

https://doi.org/10.59652/jetm.v1i1.8
https://doi.org/10.37811/cl_rcm.v8i1.9935
https://doi.org/10.33262/concienciadigital.v5i1.3.2098
https://doi.org/10.33262/concienciadigital.v5i1.3.2098
https://doi.org/10.17013/risti.52.74–96
https://doi.org/10.20453/rhr.v5i1.4255
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The results confirm that the use of ICT can support the development of various learning styles in 

higher education. 

 

(Escalante & Doria Velarde, 2024) analyzed whether the use of the Moodle platform influences 

the academic performance of university students in Santiago de Chile, given the low averages obtained 

in Mathematics. Cohorts that did not use Moodle (2015–2017) were compared with those that did (2018–

2019), with the aim of testing whether this tool improves academic results and reduces the failure rate. 

 

(Erturk, 2016) emphasizes that effectively preparing future IT professionals requires the 

integration of cloud-based collaboration tools, such as Google Drive, into academic courses. At a 

university in New Zealand, this platform was implemented in a Systems Analysis and Design course to 

promote cooperative work and shared content management. The study included pre- and post-course 

surveys to identify factors influencing its use and to assess the student experience. The findings informed 

the development of teaching strategies aimed at enhancing collaboration, student satisfaction, and 

engagement, yielding both practical and theoretical contributions to technology-enhanced education. 

 

This qualitative study, conducted with undergraduate students at Tanjungpura University, 

examined the use of Zotero as a reference management tool in academic writing. The findings identified 

three key factors: ease of use (installation, understanding, and operation), perceived usefulness (time 

savings, improved writing quality, and efficient handling of citations and bibliographies), and 

motivational influence (support from instructors and peers); the study concludes that Zotero is effective 

in optimizing the academic writing process and can be successfully integrated into higher education 

settings (Rafi’i et al., 2025). 

 

(Isangula et al., 2024) given the high cost and complexity of specialized qualitative analysis 

software, this study propose a practical and accessible guide for manually coding data using Microsoft 

Word, this widely available tool enables students and early-career researchers to conduct rigorous 

qualitative analysis without relying on expensive programs; the method includes clear steps for 

structuring templates, coding interviews, and transforming data into meaningful interpretations, thereby 

supporting the development of academic research, particularly in educational contexts with limited 

resources and the authors argue that this technological tool can also be applied to the development of 

quantitative research, as demonstrated in the present study. 

 

The research proposes the use of technological tools such as CmapTools for the creation of 

concept maps, which, according to (Forte, 2006), enhance meaningful learning by enabling the 

integration of concepts, connecting new knowledge with prior understanding, and supporting problem-

solving. Additionally, the use of ICT fosters self-directed learning. The main objective of the study was 

to analyze the relationship between the use of concept maps with CmapTools and student learning at the 

National Intercultural University Fabiola Salazar Leguía de Bagua during the year 2023, as reported by 

(Benavidez et al., 2024). 

 

(Hattie & O’Leary, 2025) Despite ongoing criticism regarding the validity of the learning styles 

concept, note that it remains widely accepted among educators and students. They emphasize that the 

true value does not lie in tailoring instruction to individual styles, but rather in teaching students to adopt 

flexible and effective learning strategies based on the nature and complexity of the task. Moreover, they 

argue that learning improves when students develop self-regulation skills, error management, and the 

ability to select appropriate strategies. In this regard, the use of Information and Communication 

Technologies (ICT) can support these processes by offering a variety of tools that accommodate different 

learning approaches, strengthen critical thinking, and foster more meaningful learning experiences. 

 

(Villarreal Fernández, 2023)  argues that the Honey and Alonso Learning Styles Questionnaire 

(CHAEA) (Spanish adaptation of Honey and Mumford's LSQ, 1982), was constructed to measure 

learning style, based on the above descriptions and characterizations; This is one of the most relevant in 

relation to research carried out in Spanish; citing (Diago Egana et al., 2018) who refer to the fact that this 

instrument is one of the most widely used in Spanish-language research. (Pashler et al., 2008) specify 

that "The term "learning styles" refers to the idea that each person learns information in different ways. 

In recent decades, the concept of learning styles has gained more and more influence".  

 

https://doi.org/10.5281/zenodo.10465797
https://doi.org/10.48550/arXiv.1603.02813
https://doi.org/10.36987/jes.v12i1.6701
https://doi.org/10.1177/16094069241299223
https://doi.org/10.62486/agmu2024107
https://doi.org/10.1007/s10648-025-10002-w
https://doi.org/10.17081/psico.26.50.6231
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In the research of (Villarreal Fernández, 2023) he cites the authors (Camarero Suárez et al., 2000) 

who mention that personal preferences in the way of learning are reflected in different learning styles: 

 

1. Pragmatic Style (P): Oriented toward action and direct problem-solving. Individuals with this 

style prefer to experiment and apply ideas without excessive analysis, often working dynamically 

in teams. 

 

2. Theoretical Style (T): Characterized by a logical and structured approach to knowledge. These 

learners seek to understand abstract concepts, avoid ambiguity, and construct complex 

explanations based on theories. 

 

3. Active Style (A): Motivated by new experiences, these individuals are spontaneous and enjoy 

working with others on practical tasks. They are flexible, creative, and tend to avoid overly 

structured or prolonged activities. 

 

4. Reflective Style (R): Marked by careful observation and deep analysis. Reflective learners are 

receptive, patient, and strive to understand processes from multiple perspectives before making 

judgments or taking action. 

 

This study examines how the use of ICT in the classroom supports various learning styles by 

enriching the educational environment. Using the VARK questionnaire adapted to the local context, 

visual, auditory, kinesthetic, and read/write learning styles were identified among primary school 

students. The findings showed that technological tools stimulating multiple styles simultaneously are 

more effective and better received. Additionally, the study recommends integrating resources such as 

websites, gamification, and transmedia storytelling to create more inclusive and meaningful educational 

experiences (Alvarez-Quiroz et al., 2025), although this article does not focus on the CHAEA 

questionnaire, it highlights the role of ICT in promoting diverse learning styles. 

 

According to Jones-Roberts and Bechtold (2024), in the experiential learning theory originally 

proposed by Kolb (1984, as cited in Jones-Roberts & Bechtold, 2024), effective learning occurs through 

a cycle of four stages: concrete experience, reflective observation, abstract conceptualization, and active 

experimentation. In their study at the University of Central Florida, Jones-Roberts and Bechtold designed 

a university-level instructional unit to apply this theory in practice. Students learned the cycle by 

engaging in an origami activity (folding a paper crane), reflecting at each stage, and sharing their insights 

in an online discussion forum. At the end, students reflected on the overall experience and their 

understanding of experiential learning in action. 

 

Although smart education is emerging as one of the fastest-growing technological trends, its long-

term effects on students remain largely unknown (Mykhailov, 2022). This approach is based on three 

core dimensions: smart pedagogy, smart learning, and advanced educational technologies, each involving 

significant ethical challenges. Digital pedagogy demands new responsibilities and teaching 

competencies; the integration of artificial intelligence and big data into learning processes raises concerns 

about privacy; and adaptive systems, while enabling highly personalized experiences, may influence 

students’ attention and cognitive abilities. From the perspective of contemporary philosophy of 

technology, digital tools are not neutral—they actively shape human behavior and learning processes, a 

factor that is crucial when analyzing the impact of ICT on learning styles. 

 

John Dewey's educational philosophy, cited by Sikandar (2016), provides a theoretical foundation 

for analyzing the impact of technologies on education by placing the student at the center of the learning 

process. Dewey argued that teaching should be based on the student's experience, promoting active and 

contextualized learning. His pragmatist vision proposed that knowledge arises from meaningful 

interaction with the environment, which is related to the pedagogical use of ICTs to promote autonomy, 

participation and critical thinking. In addition, it recognized the importance of addressing individual 

differences and student interests, which supports the incorporation of technological strategies in 

accordance with learning styles. From this perspective, ICTs are conceived not only as instrumental tools, 

but as environments of educational experience capable of transforming the way in which students learn 

and develop. 

 

 

https://doi.org/10.17081/psico.26.50.6231
https://www.psicothema.com/pdf/380.pdf
https://doi.org/10.13001/jtilt.v3i2.8587
https://doi.org/10.18523/2617-1678.2022.9-10.68-75
https://doi.org/10.22555/joeed.v2i2.446
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General Hypothesis 

 

The use of Information and Communication Technologies (ICT) in the Fundamentals of Research course 

has a positive impact on both academic performance and the development of learning styles among first-

semester Computer Systems Engineering students. 

 

Derived Specific Hypotheses 

 

1. H1: The use of ICT significantly improves students’ final grades compared to their initial 

diagnostic results. 

 

2. H2: The use of ICT supports the development of one or more learning styles (pragmatic, 

theoretical, active, reflective) between the beginning and end of the course. 

 

3. H3: Students who demonstrate greater improvement in their learning styles also tend to achieve 

higher academic performance. 

 

Methodology 

 

This study follows a quantitative approach, as it relies on the numerical measurement of variables to 

analyze the relationship between the use of Information and Communication Technologies (ICT), 

learning styles, and academic performance. The design is non-experimental and longitudinal, since the 

variables are not deliberately manipulated but rather observed and compared before and after the 

implementation of ICT throughout the course. In terms of scope, the research is correlational, as it seeks 

to determine the strength and direction of the relationship between the mentioned variables without 

aiming to establish causality (Hernández Sampieri et al., 2014).  The total population consists of 24 

student, 8 women and 16 men, enrolled in the Fundamentals of Research course within the Computer 

Systems Engineering program at the Tecnológico Nacional de México – Instituto Tecnológico Superior 

Zacatecas Norte; it is worth noting that the students under study are in the first semester of the mentioned 

engineering program. 

 

Results 

 

This section presents the results obtained from the application of instruments administered before and 

after the use of Information and Communication Technologies (ICT) in the Fundamentals of Research 

course. A comparative analysis is conducted between the scores from the diagnostic exam and the final 

evaluation, as well as the variations in learning styles (active, reflective, theoretical, and pragmatic) 

identified through the CHAEA questionnaire. The data are interpreted in relation to the central hypothesis 

of the study, highlighting the impact of pedagogical ICT use on students’ academic performance and the 

strengthening of their learning styles. 

 

Table 1 presents the mean and standard deviation (SD) of the learning styles before and after the 

use of ICT, as well as the average scores from the diagnostic exam and the final course evaluation. 

  

https://dialnet.unirioja.es/servlet/libro?codigo=775008
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Box 1 
 

Table 1 

Mean, standard deviation at the beginning and end of the semester 
 

Students-sex 

(Female(F) 

/Male(M)) 

Mean 

Styles 

(Beginning) 

SD 

Styles 

(Beginning) 

Mean 

Styles 

(End) 

SD 

Styles 

(End) 

Evaluation 

Average 

Student 1-M 14.25 2.36 14.25 2.36 74.5 

Student 2-F 19.00 0.82 18.50 1.29 77.5 

Student 3- M 13.25 1.50 13.25 1.50 81.5 

Student 4-F 11.75 3.10 12.25 3.40 82.5 

Student 5-F 15.75 2.06 14.25 2.50 87.0 

Student 6-M 18.25 1.26 17.00 0.82 80.0 

Student 7-F 17.00 1.63 16.75 1.26 83.0 

Student 8-M 12.50 2.52 13.25 2.87 81.0 

Student 9-F 13.75 2.75 13.00 2.94 88.0 

Student 10-M 11.75 2.50 12.25 1.50 88.0 

Student 11-M 9.75 2.22 12.00 3.56 77.5 

Student 12-M 20.00 0.00 12.25 1.26 72.5 

Student 13-M 13.00 1.63 11.50 1.73 91.0 

Student 14-M 15.25 2.22 15.00 2.58 82.0 

Student 15-M 17.50 1.29 17.00 1.15 74.0 

Student 16-M 12.75 2.99 14.75 3.30 72.5 

Student 17-F 9.00 5.10 10.25 4.43 89.0 

Student 18-F 2.50 1.00 8.50 1.29 72.5 

Student 19-M 14.00 2.45 14.25 2.22 80.0 

Student 20-M 14.50 3.87 15.00 4.08 80.5 

Student 21-M 15.75 2.06 14.50 1.29 76.0 

Student 22-M 10.25 1.89 15.25 2.50 78.5 

Student 23-F 12.75 2.06 14.50 1.29 73.0 

Student 24-M 9.25 1.50 10.75 2.87 76.5 

 

                                                                         Source [Own Elaboration, (2025)] 

 

Average learning style scores before and after the use of ICT, as shown in Table 1:  

 

Most students demonstrated stable or slightly improved mean scores in their learning styles 

following the use of technologies such as Moodle, Zotero, CmapTools, Microsoft Word, PowerPoint, 

and Google Drive. For example: 

 

1. Student 18, female, progressed from a very low mean score (2.5) to 8.5, indicating significant 

growth in her perception or development of learning styles. 

2. Student 22, male, also showed a substantial increase from 10.25 to 15.25. 

3. In contrast, students like Student 2 (female) and Student 6 (male) maintained high performance 

from the beginning. Although their mean scores decreased slightly, they remained above the 

overall group average. 

 

The use of ICT appears to have especially benefited students who initially demonstrated low 

development across learning styles, helping them build greater competence in pragmatic, theoretical, 

active, and reflective dimensions. 

 

Standard Deviation of Learning Styles (Before and After)  

 

The standard deviation represents the variability among learning styles within each student. 

 

1. In several cases such as Student 1, Student 3, and Student 15 (all male) the standard deviation 

decreased by the end of the course. This may indicate a more balanced development across styles, 

suggesting that these students achieved a more uniform distribution of active, reflective, 

theoretical, and pragmatic traits. 
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2. In contrast, students like Student 16 and Student 22 showed increased variability, which may 

suggest that one learning style developed more prominently than others possibly due to a greater 

affinity with specific ICT tools used. 

 

3. The implementation of ICT allowed some students to balance their learning styles, while others 

strengthened a particular style an outcome that can also be positive if the dominant style aligns 

well with their preferred learning approach. 

 

Diagnostic and Final Evaluation Averages 

 

1. The overall average for the final evaluation was 84.88, compared to 75 in the diagnostic exam 

indicating a general improvement in academic performance following the ICT-based 

intervention. 

 

2. Notable improvements were observed in students such as Student 12 (male), who progressed from 

60 to 85, and Student 17, from 85 to 93—suggesting a potentially positive impact of ICT tools 

on performance. 

 

3. However, students such as Student 11 and Student 16 (both male), although passing, maintained 

lower averages. This may point to the need for more personalized strategies aligned with their 

dominant learning styles. 

 

Overall, most students improved their academic performance, which appears to be associated with 

greater development or adjustment of their learning styles through the use of ICT. 

 

Box 2 
 

 
 

Figure 1 

Mean and Standard Deviation of learning styles at the beginning of the 

semester 
Source [Own Elaboration, (2025)] 

 

Figure 1 displays the mean and standard deviation (SD) of learning styles at the beginning of the 

semester for each student. Overall, most students show mean scores ranging between 12 and 18 points, 

with low dispersion (low SD), indicating that their learning preferences were relatively consistent from 

the outset. Notable cases include students with higher mean scores—such as Student 12 (male)—and 

others with lower variability. 
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Box 2 
 

 
 

Figure 2 

Mean and Standard Deviation of learning styles at the end of the 

semester 
                                                                               Source [Own Elaboration, (2025)] 

 

Figure 2 presents the mean and standard deviation (SD) of learning styles at the end of the 

semester for each student. In general, the mean scores remained stable or increased slightly compared to 

the beginning of the course, indicating a strengthening of learning styles. Additionally, a slight increase 

in variability (SD) was observed among several students, suggesting greater diversity or adaptation in 

their learning approaches following the use of ICT throughout the course. 

 

Box 4 
 

Table 2 

Diagnostic exam, final grade and learning styles 
 

Students-sex Diagnostic Exam Final 

Grade 

Learning Styles (LS) Interpretación 

P T A R 

Student 1-M 70 79 0 0 0 0 No improvement in LS. 

Student 2-F 70 85 -2 0 0 0 No improvement in LS. 

Student 3- M 80 83 0 0 0 0 No improvement in LS. 

Student 4-F 80 85 0 0 +1 +1 Increase in style(s): active,  reflective. 

Student 5-F 85 89 -1 -2 -2 -1 No improvement in LS. 

Student 6-M 80 80 0 0 -4 -1 
Sin cambio académico; Sin mejora en estilos. 

No academic improvement; no improvement in LS. 

Student 7-F 80 86 0 -1 0 0 No improvement in LS. 

Student 8-M 80 82 +2 0 +1 0 Increase in style(s): pragmatic, active. 

Student 9-F 85 91 -1 0 -1 -1 No improvement in LS. 

Student 10-M 85 91 0 0 +2 0 Increase in style(s): active 

Student 11-M 80 75 +3 -4 +5 +5 
Decrease in academic performance;  

Increase in style(s): pragmatic, active, reflective. 

Student 12-M 60 85 -9 -8 -8 -6 No improvement in LS. 

Student 13-M 85 97 -2 0 -1 -3 No improvement in LS. 

Student 14-M 80 84 -3 0 0 +2 Increase in style(s): reflective. 

Student 15-M 70 78 0 -1 0 -1 No improvement in LS. 

Student 16-M 60 85 +2 +3 +2 +1 Increase in style(s): pragmatic, theoretical, active, reflective. 

Student 17-F 85 93 -3 -3 +3 +8 Increase in style(s): active, reflective. 

Student 18-F 60 85 +5 +7 +4 +8 Increase in style(s): pragmatic, theoretical, active, reflective. 

Student 19-M 75 85 0 0 +1 0 Increase in style(s): active. 

Student 20-M 70 91 +4 0 -1 -1 Increase in style(s): pragmatic. 

Student 21-M 75 77 -2 -3 +1 -1 Increase in style(s): active. 

Student 22-M 75 82 +3 +5 +3 +9 Increase in style(s): pragmatic, theoretical, active, reflective. 

Student 23-F 60 86 0 +1 +3 +3 Increase in style(s): theoretical, active, reflective. 

Student 24-M 70 83 +3 0 0 +3 Increase in style(s): pragmatic, reflective. 

 

Source [Own Elaboration, (2025)] 
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Based on the correlation analysis presented in Table 2, the following interpretation can be drawn: 

 

The analysis indicates that the use of Information and Communication Technologies (ICT) in the 

Fundamentals of Research course had a positive impact on both academic performance and the 

development of learning styles for the majority of students. Among the 24 students analyzed: 

 

1. 22 students (92%)—comprising 12 males and 8 females—improved their final grades compared 

to their initial diagnostic exam results, suggesting a significant academic improvement following 

the implementation of ICT tools such as Moodle, Zotero, CmapTools, Microsoft Word, 

PowerPoint, and Google Drive. 

 

2. Regarding learning styles, 18 students (75%)—6 females and 12 males—showed improvement 

in at least one of the four styles (pragmatic, theoretical, active, or reflective). This suggests that 

the diverse use of ICT supported the development of various learning approaches, adapting to 

students’ individual needs. 

 

3. The reflective style showed the most improvement, likely due to tools like Zotero and 

CmapTools, which promote organization, analysis, and information reflection. Improvements 

were also observed in the active and theoretical styles, indicating balanced exposure to dynamic, 

structured, and collaborative tasks. 

 

Notable cases include: 

 

1. Student 18 (female), who began with very low scores across all learning styles and achieved 

significant improvement in each, along with a considerable academic gain. 

 

2. Students 22 and 16 (both male), who also demonstrated multidimensional growth in learning 

styles and substantial academic improvement. 

 

3. In contrast, Student 12 improved their final grade despite a decrease in all learning style scores, 

possibly reflecting a reconfiguration in their learning approach not fully captured by the CHAEA 

instrument. 

 

This study suggests that the use of Information and Communication Technologies (ICT) in 

university learning environments can enhance the development of learning styles and support academic 

performance—particularly when diverse strategies are implemented to address different learning 

profiles. 

 

Conclusions 

 

The objective of this study was to analyze the impact of Information and Communication Technologies 

(ICT) on learning styles and academic performance among first-semester students in the Computer 

Systems Engineering program, enrolled in the Fundamentals of Research course at the Tecnológico 

Nacional de México – Instituto Tecnológico Superior Zacatecas Norte. Based on a quantitative and 

longitudinal analysis conducted before and after the ICT intervention, the findings support the 

confirmation of all three hypotheses: 

 

1. General Hypothesis: The use of ICT positively influences both learning styles and academic 

performance. This is supported by the fact that 92% of students improved their final grade 

compared to the initial diagnostic exam, and 75% showed an increase in at least one learning style 

as measured by the CHAEA questionnaire. 

 

2. Specific Hypothesis 1: ICT use has a positive effect on the development of learning styles. The 

results indicate that the most strengthened styles were reflective, followed by active and 

pragmatic, suggesting that the technological tools used promoted processes of analysis, 

participation, and practical application of knowledge. 

 



28 

 

 

3. Specific Hypothesis 2: ICT use improves students’ academic performance. The data show a 

significant increase in final grades compared to the initial diagnostic scores, supporting this claim. 

 

In conclusion, the pedagogical integration of tools such as Moodle, Zotero, CmapTools, 

Microsoft Word, PowerPoint, and Google Drive not only enhance academic performance but also fosters 

the diversification of learning styles by enabling students to access, process, and construct knowledge in 

a more meaningful and personalized way. Furthermore, the study’s results provide valuable evidence for 

designing more inclusive and cognitively responsive teaching strategies in ICT-mediated university 

environments. 

 

Discussion 

 

The study shows that the intentional use of ICT tools like Moodle and Zotero significantly improved 

both academic performance and learning styles among first-semester engineering students. 92% 

improved their grades and 75% enhanced at least one learning style, particularly reflective and active 

ones, aligning with Siemens' and Kolb’s theories. ICT use encouraged more autonomous, creative, and 

student-centered learning. However, some students showed no improvement, suggesting a need to refine 

teaching strategies. The study concludes that ICT should be integrated thoughtfully and contextually to 

support meaningful and personalized learning. 
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