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Abstract. The risk indicators of a student who is just starting his university
studies are relevant to avoid a possible desertion and abandonment in a short
term. A preventive model is presented that minimizes the percentage of students
at academic risk in the first year of university studies, in the subject of Initial
Programming. This work develops an empirical-analytical research methodolo-
gy with a longitudinal and quantitative approach. The data used are the final
grades of 360 students of nine courses of Initial Programming during three con-
secutive periods, from October 2021 to March 2022, from April to September
2022, and from October 2022 to March 2023, who used a preventive model for
the academic support of first year students in the Engineering Careers of the Sa-
lesian Polytechnic University in the city of Guayaquil, Ecuador. The percentage
of approved students reached 85% in the third period, an improvement of 8%. It
is evident that a structural integration of teachers and students in relation to an
ecosystem of digital didactic resources achieves the expected learning results
and minimizes the percentage of students at academic risk.

Keywords: Dropping out of higher education, academic risk, interruption of
studies, preventive model.

1 Introduction

The COVID-19 pandemic has opened up new possibilities for improving higher
education with the support of strategies that prevent students from dropping out of a
course in the first years of study, where more attention is needed (Radunzel, 2018).
The risk indicators of a student who is just starting are of relevant importance to avoid
a possible dropout and abandonment in the short term (Amaechi et al., 2022;
Casanova et al., 2022; Geisler et al., 2023).

In addition, the transition from a secondary to a higher education ecosystem will
depend on a set of conditions established by the educational institution to accommo-
date students from different academic situations and to carry out an integrated level-
ing with an effective content planning (Casanova et al., 2022; Gumennykova et al.,
2022; Knight et al., 2022).
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2 Theoretical Framework

The adaptation of strategies that involve a structural plan from the planning of con-
tent, the selection of teachers and the use of a virtual learning environment (VLE) is
conducive to the effective development of a proven teaching and learning process (A
Cedefio-Tello & Llerena-1zquierdo, 2023; Alicia Cedefio-Tello & Llerena-1zquierdo,
2023).

Determining the indicators of risk situations for a teacher of a specific course leads
to a capacity to generate learning data to know the different deficient instances of the
student within a set of observable activities, tangible in with the VLE data and ob-
servable within the classroom, the interaction with classmates and with the members
of the institution that provide the welcome in planned spaces (laboratories and tutori-
als) (Figueroa-Cafias & Sancho-Vinuesa, 2021; Knight et al., 2022; Weng et al.,
2021).

This paper presents a preventive model that minimizes the percentage of students
at academic risk in first-year university subjects, specifically in the technical subject
of Initial Programming.

3 Methods

This work develops an empirical-analytical research methodology with a longitudinal
and quantitative approach. It uses as data the final grades of approximately 360 stu-
dents of nine courses of Initial Programming during three consecutive periods (Aca-
demic period 59 from October 2021 to March 2022, Academic period 60 from April
to September 2022, Academic period 61 from October 2022 to March 2023) that used
a preventive model for the academic support of first year students in the Engineering
Careers of the Salesian Polytechnic University in the city of Guayaquil, Ecuador.

The model is based on a structure from Academic Coordination (Universidad
Politécnica Salesiana, 2020) which involves a team of professors with empathy and
working skills with first year students, a set of upper cycle students trained for lab
work and tutorials, and a set of digital resources with practical learning guides for
autonomous work and lab work supported by a VLE and academic social networks
(Llerena-lzquierdo & Ayala-Carabajo, 2021; Llerena Izquierdo, 2023)(see Fig. 1).
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Fig. 1. Preventive model integrating the VVLE, academic social networks, students, and faculty
of the faculty educational cloister team.

4 Results

The results of the data collected in academic periods 59, 60 and 61 reflect that the
preventive model applied in the subjects of Initial Programming in engineering majors

has had a positive effect on the percentage of student performance in the nine partici-
pating courses (see Fig. 2).
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Fig. 2. Percentage of passing and failing students by course during the 59th, 60th and 61st
academic periods, respectively.

For October 2021 to March 2022 (Academic Period 59), the percentage of students
passing reaches 77%, while the application of the pre-encouragement model to the
following period (60) achieves 84%, and in the last recent period (61) improves to
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85%. The percentage of loss from 7% to 8% since the use of the proposed model be-
gan (see Fig. 3).
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Fig. 3. Percentage of students who passed and failed during the 59th, 60th and 61st academic
periods respectively.

5 Discussion

It is discussed that the model presented has the direct intervention of the team of
teachers involved as tutors of a similar course and avoids the use of algorithms that
predict a risk situation by classifying the student and generating possible beliefs in the
teaching team (Nabil et al., 2021; Talsma et al., 2021) and depersonalize the teaching
process that is based on the approach to students. Involving machine learning tech-
niques is still questioned because of the multiple factors that can affect a student's
performance and their relationship with the tools that generate data for reliable predic-
tion (Kuzilek et al., 2021; Tamada et al., 2022).

6 Conclusions

Educational efforts in higher education to discover, assist and prevent students from
finding themselves in a situation of academic risk are achieved when there is a model
that interconnects spaces and people that evidence an anomalous situation. This work
presents an effective model in the context of students of the first year of engineering
studies in the subject of initial programming that contemplates a structural integration
of teachers and students of higher education in relation to an ecosystem of digital
teaching resources that accompany students to achieve the expected learning out-
comes and minimize the percentage of students at academic risk and avoid a situation
of dropout or desertion. The results exceed 80% effectiveness, a value that exceeds
the authors' expectations.

7 Limitations and Future Research

The limitations found are aimed at supporting the use of machine learning algorithms
within the courses offered due to the computational cost (C.-H. Chen et al., 2021,
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Guerrero-Roldan et al., 2021) and to the available resources of the higher education
institution's computer services (Naseem et al., 2022; Parhizkar et al., 2023). Future
work is aimed at leveraging a model through web tools and services using learning
analytics and incorporating custom machine learning algorithms (Y. Chen & Zhai,
2023; Llerena-lzquierdo et al., 2022).

References

Amaechi, C. V, Amaechi, E. C., Onumonu, U. P., & Kgosiemang, |. M. (2022).
Systematic Review and Annotated Bibliography on Teaching in Higher
Education Academies (HEAS) via Group Learning to Adapt with COVID-19. In
Education Sciences (Vol. 12, Issue 10).
https://doi.org/10.3390/educsci12100699

Casanova, J. R., Gomes, A., Moreira, M. A., & Almeida, L. S. (2022). Promoting
Success and Persistence in Pandemic Times: An Experience With First-Year
Students . In Frontiers in Psychology (Vol. 13).
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.815584

Cedefio-Tello, A, & Llerena-lzquierdo, J. (2023). Impact of homogeneous use of
virtual classrooms based on a management model for teaching-learning
processes. 2023 IEEE World Engineering Education Conference (EDUNINE),
1-8. https://doi.org/10.1109/EDUNINE57531.2023.10102905

Cedefio-Tello, Alicia, & Llerena-lzquierdo, J. (2023). Homogeneity of Engineering
Courses from an Assignment Management Model in Virtual Learning
Environments BT - Intelligent Technologies: Design and Applications for
Society (V. Robles-Bykbaev, J. Mula, & G. Reynoso-Meza (eds.); pp. 439-
447). Springer Nature Switzerland.

Chen, C.-H., Yang, S. J. H., Weng, J.-X., Ogata, H., & Su, C.-Y. (2021). Predicting
at-risk university students based on their e-book reading behaviours by using
machine learning classifiers. Australasian Journal of Educational Technology,
37(4 SE-Articles), 130-144. https://doi.org/10.14742/ajet.6116

Chen, Y., & Zhai, L. (2023). A comparative study on student performance prediction
using machine learning. Education and Information Technologies.
https://doi.org/10.1007/s10639-023-11672-1

Figueroa-Canias, J., & Sancho-Vinuesa, T. (2021). Changing the recent past to reduce
ongoing dropout: an early learning analytics intervention for an online statistics
course. Open Learning: The Journal of Open, Distance and e-Learning, 1-18.
https://doi.org/10.1080/02680513.2021.1971963

Geisler, S., Rolka, K., & Rach, S. (2023). Development of affect at the transition to
university mathematics and its relation to dropout — identifying related
learning situations and deriving possible support measures. Educational Studies
in Mathematics, 113(1), 35-56. https://doi.org/10.1007/s10649-022-10200-1

Guerrero-Roldan, A.-E., Rodriguez-Gonzalez, M. E., Bafieres, D., Elasri-Ejjaberi, A.,
& Cortadas, P. (2021). Experiences in the use of an adaptive intelligent system
to enhance online learners’ performance: a case study in Economics and


doi:%20https://doi.org/10.15443/codes1917
http://www.frontiersin.org/articles/10.3389/fpsyg.2022.815584
http://www.frontiersin.org/articles/10.3389/fpsyg.2022.815584

V Congreso en Docencia en Educacion Superior Codes y | Congreso Latinoamericano y del Caribe de Innovacién en
Investigacion en Educacion Superior LatinsoTI La Serena, Chile. 8,9 y 10 de noviembre del 2023

DOI: https://doi.org/10.15443/codes1917

Business courses. International Journal of Educational Technology in Higher
Education, 18(1), 36. https://doi.org/10.1186/s41239-021-00271-0

Gumennykova, T., lichenko, P., Bazyl, O. O., lichenko, A., & Vydrych, O. (2022).
Educational trends 2022: essence and innovation potential.

Knight, G., Powell, N., & Woods, G. (2022). Combining diagnostic testing and
student mentorship to increase engagement and progression of first-year
computer science students. European Journal of Engineering Education, 47(5),
712-724. https://doi.org/10.1080/03043797.2022.2063109

Kuzilek, J., Zdrahal, Z., & Fuglik, V. (2021). Student success prediction using student
exam behaviour. Future Generation Computer Systems, 125, 661-671.
https://doi.org/https://doi.org/10.1016/j.future.2021.07.009

Llerena-lzquierdo, J., & Ayala-Carabajo, R. (2021). Integracién de medios educativos
digitales para la ensefianza-aprendizaje interactiva de asignaturas bésicas de
carreras de Ingenieria. In La educacion en Red: realidades diversas, horizontes
comunes, XVII Congreso Nacional y IX Iberoamericano de Pedagogia (pp.
1173-1174). Universidad de Santiago de Compostela, Servicio de
Publicaciones e Intercambio Cientifico. https://doi.org/10.15304/cc.2021.1393

Llerena-lzquierdo, J., Guerrero-Roldan, A. E., & Rodriguez, M. E. (2022).
LITERATURE REVIEW ON ASSESSMENT MODELS AND THEIR
RELATIONSHIP TO LEARNING ANALYTICS. EDULEARN22 Proceedings,
6036-6042. https://doi.org/10.21125/edulearn.2022.1421

Llerena lzquierdo, J. (2023). Guia de aprendizaje de programacion.
http://dspace.ups.edu.ec/handle/123456789/24037

Nabil, A., Seyam, M., & Abou-Elfetouh, A. (2021). Prediction of Students” Academic
Performance Based on Courses’ Grades Using Deep Neural Networks. |IEEE
Access, 9, 140731-140746. https://doi.org/10.1109/ACCESS.2021.3119596

Naseem, M., Chaudhary, K., & Sharma, B. (2022). Predicting Freshmen Attrition in
Computing Science using Data Mining. Education and Information
Technologies, 27(7), 9587-9617. https://doi.org/10.1007/s10639-022-11018-3

Parhizkar, A., Tejeddin, G., & Khatibi, T. (2023). Student performance prediction
using datamining classification algorithms: Evaluating generalizability of
models from geographical aspect. Education and Information Technologies.
https://doi.org/10.1007/s10639-022-11560-0

Radunzel, J. (2018). Examining Retention and Transfer in Relation to Incoming
Student Data for First-Generation and Continuing-Generation Students: What
Differences Exist? Journal of College Student Retention: Research, Theory &
Practice, 23(2), 214-242. https://doi.org/10.1177/1521025118813516

Talsma, K., Robertson, K., Thomas, C., & Norris, K. (2021). COVID-19 Beliefs,
Self-Efficacy and Academic Performance in First-year University Students:
Cohort Comparison and Mediation Analysis . In Frontiers in Psychology
(Vol. 12). https://www.frontiersin.org/articles/10.3389/fpsyg.2021.643408

Tamada, M. M., Giusti, R., & Netto, J. F. (2022). Predicting Students at Risk of
Dropout in Technical Course Using LMS Logs. In Electronics (Vol. 11, Issue
3). https://doi.org/10.3390/electronics11030468

Universidad Politécnica Salesiana. (2020). El claustro docente de la sede Guayaquil


doi:%20https://doi.org/10.15443/codes1917
http://dspace.ups.edu.ec/handle/123456789/24037
http://www.frontiersin.org/articles/10.3389/fpsyg.2021.643408
http://www.frontiersin.org/articles/10.3389/fpsyg.2021.643408

V Congreso en Docencia en Educacion Superior Codes y | Congreso Latinoamericano y del Caribe de Innovacién en
Investigacion en Educacion Superior LatinsoTI La Serena, Chile. 8,9 y 10 de noviembre del 2023

DOI: https://doi.org/10.15443/codes1917

se  prepara  para iniciar  clases. Coordinacion
https://www.ups.edu.ec/noticias?articleld=577044&byid

Weng, W., Ritter, N. L., Cornell, K., & Gonzales, M. (2021). Adopting Learning
Analytics in a First-Year Veterinarian Professional Program: What We Could
Know in Advance about Student Learning Progress. Journal of Veterinary
Medical Education, 48(6), 720-728. https://doi.org/10.3138/jvme-2020-0045

Académica.


doi:%20https://doi.org/10.15443/codes1917
http://www.ups.edu.ec/noticias?articleId=577044&byid
http://www.ups.edu.ec/noticias?articleId=577044&byid

	1 Introduction
	2 Theoretical Framework
	3 Methods
	4 Results
	5 Discussion
	6 Conclusions
	7 Limitations and Future Research
	References

