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Abstract

A documentary review was conducted on the production and publication of research papers related to ICT, 1earning, and Mathematics. The
purpose of the bibliometric analysis in this document was to understand the main characteristics of publications registered in the Scopus database
Srom 2018-2023 by Latin American institutions, identifying 46 publications. The data was organized into graphs and figures, categorizing
information by Year of Publication, Country of Origin, Area of Knowledge, and Type of Publication. Following this, a qualitative analysis
referenced various authors' positions on the topic. Key findings revealed that Ecnador, with 11 publications, was the Latin American country
with the highest scientific production attributed to anthors affiliated with its institutions. The Area of Knowledge contributing most to the study
of the impact of information and communication technologies on learning in mathematics was Social Sciences, with 27 published documents. The
most frequently nsed Publication Type was Journal Articles, comprising 52% of the total scientific production during the specified period.

Keywords: ICT, Learning, Mathematics, Critical Thinking, Metacognitive Thinking

INTRODUCTION

Logical mathematical learning is essential for individual and professional development. Traditional teaching
methods ensured the retention of large amounts of mathematical information, but did not guarantee practical
application of knowledge. Rote learning led to lower performance in mathematics compared to other subjects
(Lozano, 2021). In a globalized world, the revolution brought by ICT's requires changes in teaching practices,
models, strategies, and activities across all knowledge areas.

ICTs are used in education to strengthen and stimulate students' skills and different types of intelligence (Real-
Pérez, 2013). This requires a new didactic-pedagogical model for a process that has remained unchanged for
centuries. The reluctance of mathematics teachers to embrace change stems from their lack of training and use
of ICT's and the potential for these tools to hinder learning if not used propetly (Pérez, 2013). Improper use
can lead to correct results in one context but inaccuracies in others, creating proto-learning and unreliable
evidence. The balance between appropriate and inappropriate use depends on the teacher's proficiency and
versatility (Grisales, 2018).

General Objective

To analyze, from a bibliometric and bibliographic perspective, the preparation and publication of research
papers in high-impact journals indexed in the Scopus database on the variables ICT, Learning, and Mathematics
during the period 2018-2023 by Latin American institutions.

METHODOLOGY

This article utilizes a mixed-methods approach, combining quantitative and qualitative research.
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On the quantitative side, a bibliometric analysis of the scientific production related to ICT, Learning, and
Mathematics was conducted using data from Scopus. On the qualitative side, selected research works in the
study area were analyzed from a bibliographic perspective, describing different authors' positions on the topic.
The entire search was conducted through Scopus, establishing the parameters referenced in Figure 1.

Methodological Design
PHASE 3
PHASE 1 Drafting of conclusions
Data collection and final document
PHASE 2
Construction of analysis
material

Figure 1. Methodological design

Source: Authors' own creation
Phase 1: Data collection

Data collection was carried out from the Search tool on the Scopus website, where 46 publications were
obtained from the following filters:

TITLE-ABS-KEY (ict, AND learning, AND mathematics ) AND PUBYEAR > 2017 AND PUBYEAR <
2024 AND ( LIMIT-TO ( AFFILCOUNTRY , "Mexico" ) OR LIMIT-TO ( AFFILCOUNTRY , "Ecuador"
) OR LIMIT-TO ( AFFILCOUNTRY , "Colombia" ) OR LIMIT-TO ( AFFILCOUNTRY , "Brazil" ) OR
LIMIT-TO ( AFFILCOUNTRY , "Peru") OR LIMIT-TO ( AFFILCOUNTRY , "Chile" ) OR LIMIT-TO (
AFFILCOUNTRY , "Costa Rica" ) OR LIMIT-TO ( AFFILCOUNTRY , "Uruguay" ) OR LIMIT-TO (
AFFILCOUNTRY , "Honduras" ) OR LIMIT-TO ( AFFILCOUNTRY , "Cuba" ) OR LIMIT-TO (
AFFILCOUNTRY , "Argentina" )

Published documents whose study variables are related to the study of the variables ICT, Learning and
Mathematics

Limited to the period 2018-2023.

Limited to Latin American countties.

Without distinction of area of knowledge.

No distinction of type of publication.

Phase 2: Construction of Analytical Material

The information collected in Scopus during the previous phase is organized and then classified by graphs,
tigures and tables as follows:

Co-occurrence of words.

Country of origin of the publication.
Area of knowledge.

Type of publication.
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Phase 3: Drafting of Conclusions and Outcome Document

In this phase, the results of the previous results are analysed, resulting in the determination of conclusions and,
consequently, the obtaining of the final document.

RESULTS
Co-occutrrence of Words

Figure 2 shows the co-occurrence of keywords found in the publications identified in the Scopus database.

teaching amd learning
gamifigation

edugation
general gducation

teaghing
learningiprocess
academic pgrformance
b 2 financial mathematics
e-le@ghing
Stwts teaching-leagning process learning

learningjsystems data seience

™ information an@mmun*ﬂon higher Myucation

engineeringeducation

mathematics education

g%; VOSviewer

Figure 2. Co-occurrence of words

Source: Authors' own elaboration (2024); based on data exported from Scopus.

Figure 2 shows the co-occurrence of words where the terms ICT, students, and E-learning represent the largest
number of publications analyzed. These three terms are central to the practice of teaching mathematics,
influenced by the development of computing, the Internet boom, and advances in educational sciences.
Following these terms are Teaching, Education, Teaching-Learning Process, and Gamification. This second
group of words reflects didactic-pedagogical principles and human dimensions studied after significant
advances by psychologists like Gardner, Piaget, Vygotsky, Bruner, Montessori, and Ausubel. A third set of
words includes supra-pedagogical processes governing and regulating mathematics teaching, such as the
learning system, engineering education, higher education, and information and communication.

Distribution Of Scientific Production by Year of Publication

Figure 3 shows how scientific production is distributed according to the year of publication.
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Figure 3. Distribution of scientific production by year of publication.

Source: Authors' own elaboration (2024); based on data exported from Scopus

Figure 3 shows the annual distribution of scientific production from 2018 to 2023 related to the use of
technologies for teaching mathematics. In 2018, 9 scientific articles were published. There was a decrease to 7
publications in 2019. The trend remained stable with 6 publications in both 2020 and 2021. The downward
trend since 2018 was interrupted in 2022, which saw the highest level of scientific production with 10
publications. However, the trend reversed again in 2023, with a drop to 8 publications.

In 2022, the most productive year, the standout work was "The flipped classtoom in the meaningful learning
of mathematics: case study eighth year of basic general education" by Morocho-Lara, D., Paez-Quinde, C,, et
al. (2022). This study aimed to analyze the contribution of the 'flipped classroom' model to meaningful
mathematics learning using web 3.0 digital tools. The methodology was experimental-exploratory, using a
structured questionnaire with 17 questions. The study concluded that the flipped classroom model significantly
enhanced mathematics learning, benefiting 30 students in their daily educational activities. It also increased the
use of digital documents, multimedia resources, and web 3.0 tools developed by the teacher, promoting optimal
and flexible learning in a social environment.

Distribution Of Scientific Production by Country of Origin.

Fignre 4 shows how the scientific production is distributed according to the nationality of the authors.
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Figure 4. Distribution of scientific production by conntry of origin.

Source: Authors' own elaboration (2024); based on data provided by Scopus.

Figure 4 represents the distribution of scientific production by country of origin within the Latin American
context. Ecuador ranks first in scientific productions on the use of ICTs in teaching mathematics, with 11
publications. Colombia follows with 8 publications, and Mexico with 7. Peru contributes 6 works, placing
fourth. Brazil ranks fifth with 4 scientific papers, followed by Argentina with 2 articles. Costa Rica, Cuba, and
Honduras each have 1 publication during the 2018-2023 period.

In Ecuador, the study "The management of ICT in the teaching of mathematics: a case study in Cuenca,
Ecuador" (Gonzalez, N., Sinchez, M., et al., 2018) aimed to determine the existence, management, and use of
ICTSs within the Mathematics teaching-learning process in Cuenca's Unified General Baccalaureate institutions
through students' perceptions. The quantitative, prospective, cross-sectional, and observational study found
that most teachers use ICT for preparing teaching materials, though only a small percentage use them as often
as necessary. Search engines and word processors were the most used tools, while more relevant tools for
learning mathematics, like Geogebra, were used less frequently.

In Colombia, the work "Integration of technology in a course for future mathematics teachers" (Castrillén-
Yepes, A., Carmona-Mesa, J.A., Villa-Ochoa, J.A., 2020) aimed to integrate technologies into a mathematics
course for future teachers. Two types of environments were created: one focused on interaction and
communication technologies and the other on technologies for studying mathematics. The results showed that
the first environment acted as an extension of the classroom, allowing teachers to recognize students' learning
processes and needs, while the second environment enabled the creation of strategies to solve tasks.

Distribution Of Scientific Production by Area of Knowledge

Figure 5 shows the distribution of the elaboration of scientific publications based on the area of knowledge
through which the different research methodologies are implemented.
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Figure 5. Distribution of scientific production by area of knowledge.

Source: Authors' own elaboration (2024); based on data provided by Scopus.

As shown in Figure 5, the distribution of scientific production by area of knowledge reveals that the Social
Sciences lead with 27 publications. Computer Science follows with 23 scientific papers. Engineering holds the
3rd position with 5 scientific productions. Multidisciplinarity and Analytical and Decision Sciences are tied for
5th place with 4 publications each. Administrative, Business, and Accounting Sciences are in 6th place with 3
publications. Arts and Humanities occupy the 7th place with 2 scientific productions. Psychology and
Economic, Econometric, and Financial Sciences are in the last place with 1 scientific production each.

Highlighted in this section is the study "Design, Construction, and Evaluation of a Web Application for the
Teaching-Learning Process of Financial Mathematics" (Salas-Rueda, R., 2020), which analyzed the impact of
the Web Application for the Simple Discount Teaching-Learning (WATLSD) process using data science and
machine learning (linear regression). The results indicated that WATLSD positively influences motivation,
active participation, and the development of mathematical skills. Data science established 3 predictive models
for WATLSD's use in education, showing that technological advances like WATLSD create new virtual learning
spaces.

Another notable work is "Digital Gamification in Students of Basic General Education," which analyzed
educational gamification as an innovative alternative for learning multiplication and assessing logical-
mathematical skills. A descriptive correlational study showed that students are more motivated when teachers
use playful elements in the classroom.

Type of Publication

In the following graph, you will see the distribution of the bibliographic finding according to the type of
publication made by each of the authors found in Scopus.
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Figure 6. Type of publication.

Fountain: Authors' own elaboration (2024); based on data provided by Scopus.

Figure 6 illustrates the bibliographic findings according to the type of publication in the SCOPUS database.
The largest number of scientific productions were journal articles, comprising 52% of the findings. Papers made
up 44% of the analyzed publications, ranking second in scientific typologies. Finally, book chapters represented
4% of the results, making them the third most common type of research included in the database.

CONCLUSIONS

The bibliometric analysis conducted for this article confirms that between 2018 and 2023, Ecuador had the
highest scientific production in Latin America regarding the use of technologies for learning mathematics. This
research highlighted innovation and didactics as key areas that can enhance educational practices in
mathematics, significantly impacting students' learning objectives.

Additionally, the area of knowledge with the greatest impact on the production of technologies for teaching
mathematics was the Social Sciences. This field provides a socio-critical approach to teaching mathematics,
aiming for transformation and adaptation to current educational system needs mediated by technology. The
research highlighted various formats and activities that teachers can use to address classroom complexity,
respecting different learning styles and manifestations of intelligence in students.

REFERENCES

Acosta, E. (2023). Making mathematics word problems reliable measures of student mathematics abilities. Journal of
Mathematics Education, 15-26.

Acosta, R., Martin, A. V., & Hernindez, A. (2022). Level of satisfaction in secondary school students with the use of collaborative
learning  mediated by ICT in  the classroom. Revista  Electrénica  Educare, 26(2), 23-41.
https:/ /www.scielo.sa.ct/scielo.php?script=sci_arttext&pid=S1409-42582022000200023.

Aguerrondo, 1., & Vaillant, D. (2015). Learning Under the Microscope: New Perspectives for Latin America and the Catibbean.
Panama: UNICEF. https://panorama.oei.org.at/_dev2/wp-
content/uploads/2017/09/UNICEF_UNESCO_OECD_Naturaleza_Aprendizaje_.pdf#page=246

Alsina, A., & Muld Pons de Vall, 1. (2022). Adding mathematical and sustainability competencies: Implement and evaluate
interdisciplinary activities. http://hdlLhandle.net/10256/21394

Bandura, A., Freeman, W. H., & Lightsey, R. (1999). Self-efficacy: The exercise of control. New Jersey: Freeman. DOI:
10.1891/0889-8391.13.2.158

Belbase, S. (2010). Images, Anxieties and Attitudes toward Mathematics. Online Submission. https://eric.ed.gov/?id=ED513587

Bricefio, G. (2021). The Role of the Teacher in Teaching: The Importance of an Effective Educator. Social Services and the
Community.

https://www.studocu.com/es-ar/u/349433452sid=01704214215

INTERNATIONAL JOURNAL OF RELIGION 239



Enbancing Learning in Mathematics Through Technology: Impact on Critical and Metacognitive Thinking

Canto, A. G., Sosa, W. E., Bautista, J., Escobar, J., & Santillan, A. (2020). Likert Scale: An alternative for developing and
interpreting a  social  perception instrument. Journal of High Technology and Society, 12(1).
https:/ /www.researchgate.net/profile/ Alberto-Fernandez-
45/publication/361533522_Escala_de_Likert Una_alternativa_para_elaborar_e_interpretar_un_instrumento_de_petcepci
on_social/links/62b736d0d49{803365b96810/ Escala-de-Likert-Una-alternativa-para-claborar-e-interpretar-un-
instrumento-de-percepcion-social.pdf

Cifuentes, G. (2018). Perception of mathematics teaching in three high school students according to ethnomathematics:
exploratory study. http://repobib.ubiobio.cl/jspui/handle/123456789/2923

Coll, C. (2007). Competencies in school education: more than a fad and much less than a remedy. Educational Innovation
Classroom, 161, 34-39,
https:/ /www.uach.edu.mx/campus/icshu/investigacion/aace/cincide/mactieb/documentos/L1J001.pdf

Collazos, C. A., & Mendoza, J. (2006). How to take advantage of "collaborative learning" in the classroom. Education and
Educators, 9(2), 61-76. http:/ /ref.scielo.org/x£5it9

Congtess of the Republic of Peru. (2021). Law No. 31250, Law on the National System of Science, Technology and Innovation.

https://busquedas.elperuano.pe/download/url/ley-del-sistema-nacional-de-ciencia-tecnologia-e-innovacion-ley-n-31250-
1968664-1

Cordoba, C. (2020). Teaching strategies based on the that quiz software, aimed at the development of basic mathematics
competencies of fifth grade students. [Mastet's Thesis, Metropolitan University of Education, Science and Technology of
Panama)

https://tepositorio.umecit.edu.pa/bitstream/handle /001 /2920 / Tesis%20de%20Maestr%oc3%ada-
CarmenCordoba.pdfrsequence=1&isAllowed=y

Cruz, M. J. (2020). Customers' perception of the service provided by Coopepococi RL in the second half of 2019.

https:/ /tepositotio.ulatina.ac.ct/bitstream/20.500.12411/171/1/TFG_Ulatina_Matia_Cruz_Matin PDF

Damian, I. F. (2022). Collaborative learning and its influence on mathematics competencies, in high school students of the
educational institution UGEL 02, 2021. [PhD Thesis, Universidad César Vallejo]
https://tepositorio.ucv.edu.pe/handle/20.500.12692/81382

Di Martino, P., & Zan, R. (2015). The construct of attitude in mathematics education. From beliefs to dynamic affect systems in
mathematics education: Exploring a mosaic of relationships and interactions, 51-72. https://doi.otg/10.1007/978-3-319-
06808-4_3

Dominguez, 1. H., Pacheco, N. S. H., & Gonzalez, S. H. (2018). Induction to the validity and reliability of measurement
instruments in opinion studies. https://www.academia.edu/download/58017175/EEO_Web_nov.pdf#page=179

Do'stov, S., & Xolmirzayev, N. (2023). THE IMPORTANCE OF MATHEMATICS IN HUMAN LIFE AND DIFFERENT
APPROACHES TO TEACHING MATHEMATICS IN SCHOOLS. Spectrum Journal of Innovation, Reforms and
Development, 11, 87-90. https://sjird.journalspark.org/index.php/sjird /article /view /535

Ecos, A. M., Manrique, Z. R., & Huaman, J. (2020). Analysis of virtual work groups and their relationship with collaborative
learning  of  mathematics in  university  students. Purposes and  Representations, 8(SPE3), 595.
https://doi.org/10.20511/10.20511/pyr2020.v8nSPE3.595

Evans, J. (2000). Adult's mathematical thinking and emotions: a study of numerate jpractices. Routledge Falmer.
Hhttps://doi.org/10.4324/9780203185896

Farfan, J. F., Crispin Rommel, L.-, Carreal-Sosa, C. L., Quifiones-Castillo, K. G., & Farfan-Pimentel, D. E. (2022). Collaborative
learning in the development of mathematical competencies in high school students. Ciencia Latina Revista Cientifica
Multidisciplinar, 6(5), 5335-5357. https://doi.org/10.37811/cl_rcm.v6i5.3505

Fernandez, V. (2006). ICT in the Teaching of English as a Foreign Language (ILE): An Online and Off-line Tool, Latin American
Journal of Educational Technology, 5(2), 409-416. http:/ /www.unex.es/didactica/ RELATEC/sumario_5_2.htm

Fonseca, J. R. S. (2012). Student'Attitudes Toward Math Learning. In N.M. Seel (ed), Encyclopedia of the Sciences of Learning
https://doi.org/10.1007/978-1-4419-1428-6_1078

Freté, ]. S., Véliz, . P., Sarco, E. M., Campoverde, K. J. (2022). Perception, cognition and interactivity. RECIMUND, 6(2), 151-
159. https://doi.org/10.26820/recimundo/6. (2).Apr.2022.151-159

Gaitin, J. (1990). Attitudes in Education: A Study in Mathematics Education. Barcelona: University Promotions and Publications.
Print. https://jabega.uma.es/permalink /34CBUA_UMA /1biOplq/alma991003367469704986

Galarza, C. A. (2021). Experimental research designs. CienciAmérica: Revista de divulgacion cientifica de la Universidad
Tecnoldgica Indoamérica, 10(1), 1-7. https://dialnet.unirioja.es/servlet/articulo?codigo=7890336

Regional Government of Piura (2017). Concerted Regional Development Plan 2016-2021. Impresion Arte Pera S. A. C.

Goldin, G. A. (2000). Affective pathways and representation in mathematical problem solving. Mathematical thinking and
learning, 2(3), 209-219. https://doi.org/10.1207/S15327833MTL0203_3

Gonzilez, B., & Leoén, A. (2013). Cognitive Processes: From Curricular Prescription to Educational Praxis. Journal of Social
Science Theory and Didactics, (19), 49-67. https:/ /www.redalyc.org/pdf/652/65232225004.pdf

Gonziles, N., & Martinez, P. (2020). Relevance of transversal competencies in the professional development of graduates.
Student  perception.  Teachers, Journal of Curricilum and  Teacher Education, 24(2), 388-413.
https://doi.org/10.30827 / profesorado.v24i2.15041

fjor.couk 240


file:///C:/Users/Mano/AppData/Local/Temp/Temp1_paperswithpagenumbers.zip/ijor.co.uk

Armendariz, Annar, Allanca and Ortega

Gunawardena, C. N., Lowe, C. A, & Anderson, T. (1997). Analysis of a global online debate and the development of an
interaction analysis model for examining social construction of knowledge in computer conferencing. Journal of educational
computing research, 17(4), 397-431. https://doi.org/10.2190/7MQV-X9UJ-C7Q3-NRAG

Gutiérrez Cherres, J. A. (2012). Teaching strategies and solving mathematical problems according to the perception of students
in the fourth grade of primary school in an educational institution-Ventanilla.

Bibliography

Castrillon-Yepes, A., Carmona-Mesa, J. A., & Villa-Ochoa, J. A. (2020). Technology integration in a course for prospective
mathematics teachers. In Advances in intelligent systems and computing (pp. 501-510). https://doi.org/10.1007/978-3-030-
40690-5_49

Garcia, S. (2021). ICT and mathematics learning: a case in secondary education. EDUTECH REVIEW. International Education
Technologies Review, 8(1), 49-63. https:/ /journals.cagora.org/tevEDUTECH/article/view/2939

George, C., (2020). Reduction of learning obstacles in mathematics with the use of ICT. IE REDIECH Journal of Educational
Research, 11(), 697. https://doi.org/10.33010/ie_rie_rediech.v11i0.697

Grisales-Aguirre, A. (2018) Use of ICT resources in mathematics teaching: challenges and perspectives. Network. July -
December, 2018. Vol. 14, No. 2, p. 198-214 http://dx.doi.org/10.18041/1900-3803/entramado.2.4751

Morocho-Lara, D., Piez-Quinde, C., Neto-Chusin, H., & Suarez-Mosquera, W. (2022, March). The flipped classroom in
meaningful mathematics learning: case study eighth year of basic general education. In 2022 IEEE Global Engineering
Education Conference (EDUCON) (pp. 1539-1543). IEEE https://ieeexplote.icee.org/abstract/document/9766489/

Real Pérez, M. (2013). ICT in the process of teaching and learning mathematics. Materials for the curricular development of
mathematics in the third year of ESO by competencies, 8. https://personal.us.es/suarez/ ficheros/ tic_matematicas.pdf

Salas-Rueda, R.A. (2020). Design, Construction and Evaluation of a Web Application for the Teaching-Learning Process on
Financial Mathematics. International Journal of Emerging Technologies in Learning (GJET), 15(8), 100-115. Kassel, Germany:
International ~ Journal —of  Emerging Technology in  Learning. Retrieved May 23, 2024 from
https:/ /www.learntechlib.org/p/217080/.

Vélez Meza, E., Alexis, G. T., Ménica, G. V., & Jacinto, M. U. (2019). Digital gamification in basic general education students.
In International Conference on 'Knowledge Society: Technology, Sustainability and Educational Innovation' (pp. 143-156).
Cham: Springer International Publishing. https://link.springer.com/chapter/10.1007/978-3-030-37221-7_13 Hammawa, Y.
M., & Bappi, U. (2019). Towards Improving the Performance of Women Entrepreneurs in Micro Enterprise in Nigeria, 3(1),
47-65.

Megan Lang, J. S. (2022). The Economics of Women’s Entrepreneurship, 1-45.

Sawad, B. (2022). Effect Of Microfinance On Entreprencurship Development: A Case Study Of Kanchanpur District By,
(8.5.2017), 2003-2005.

Tarisha, A., Ardi, K. H., Fatkhurrahman, I. N., & Margaretha, F. (2021). Financial Literacy on Saving Behavior in MSMEs with
Social Influence as an Intervening Variable. Oktober, 5(2), 24-37.

INTERNATIONAL JOURNAL OF RELIGION 241



