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Abstract 

Quality education generates technical and professional competencies in students, with the 

implementation of pedagogical strategies, which have the purpose of facilitating their 

training and learning. In the academic training of civil engineering students at the 

Universidad Francisco de Paula Santander, strategies are generated for the student to 

appropriate knowledge and develop skills, through active learning based on the methodology 

of learning by doing, with the creation of construction models of medium complexity 

housing, bearing in mind the Colombian earthquake resistant construction regulations. The 

university's project fair is a scenario for the exhibition of the work of civil engineering 

students, where their participation is encouraged and practical and theoretical construction 

skills are sought. The construction systems and processes was one of the categories of the 

project fair, where the construction of medium complexity housing was evidenced, in which 

20 civil engineering students of the sixth semester participated in the subject of construction 

1. and evaluation of the teacher, the strengthening of their competencies is identified, mainly 

that of analyzing, projecting and designing civil engineering works, using the appropriate 

information for the solution of application problems, the ability to identify, plan and solve 

problems, among others, being a contribution to their professional development. 

Key words: pedagogical strategies, practical competencies, participation, skills, education. 

1. INTRODUCTION 

Quality education is one of the sustainable 

development goals, which establishes that 

by 2030, the number of young people and 

adults with the necessary skills, 

particularly technical and professional 

skills, to access employment, decent work 
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and entrepreneurship should be increased 

(United Nations, 2018).  Competency-

based learning is an ideal educational 

approach, since it orients teaching 

processes towards different types of 

learning to address situations or problems 

(Martínez-Bustos et al., 2020), where the 

teacher implements pedagogical strategies 

in order to facilitate the training and 

learning of students (Gamboa et al., 2013). 

Traditional teaching hinders the 

development of cognitive skills in the 

student such as analyzing and processing 

information, because it focuses on the 

transmission of information, with 

expository lectures and memorization 

(Márquez Cabellos, 2018). Due to this, 

teaching must ensure that all students 

acquire the theoretical and practical 

knowledge necessary to promote 

sustainable development, forcing to 

enhance the generation of critical 

knowledge and the formation of students 

who incorporate an ethical and holistic 

view in the exercise of their future 

profession (A. F. Pérez, 2018). 

Active teaching methods allow the 

development of problem-based learning 

and the development of integrative 

projects (Castellanos González & 

Hernández Fereira, 2010). This learning 

method is action-oriented, so in an active 

learning environment students 

communicate, solve problems, simulate, 

use role changes, etc., motivating students 

to learn by doing (Carvajal Díaz & 

Ramírez Cajiao, 2008). 

Civil engineers address issues related to 

works, construction projects, structural 

design, among others, which provide 

competencies to the future professional 

(Bejarano Castellanos et al., 2019), where 

the development of models brings students 

closer to the direct experience of reality in 

the construction sector (Sarmiento 

Ocampo, 2017).  Models have been used 

as a method of three-dimensional 

representation, to show in a clear, 

understandable and interpretable way the 

constructive characteristics of a project, 

constituting for engineers and architects an 

indispensable tool to project their ideas (T. 

Pérez et al., 2017). 

Higher education aims to empower 

students to make decisions ensuring 

economic viability and socio-

environmental integrity (Taimur & Onuki, 

2022). For this reason, in the academic 

training of civil engineering students, 

strategies are generated for the student to 

appropriate knowledge, develop skills and 

abilities through the creation of models, 

based on the methodology of learning by 

doing with active and constant learning. 

Civil engineers must have technical skills 

and attitudes such as creativity, 

interdisciplinary work, teamwork and 

awareness of the importance of 

considering socio-cultural aspects in the 

performance of the profession (Garcia de 

León, 2007). The Universidad Francisco 

de Paula Santander, Ocaña, implements 

active learning in civil engineering 

students, generating practical and 

theoretical construction skills for medium 

complexity housing projects through the 

development of the project fair, which 

promotes collaborative work, knowledge 

and skills to search, process, analyze and 

represent territorial, industrial and 

infrastructure development projects, 

bearing in mind the Colombian earthquake 

resistant construction regulations (NSR-

10, 2010). 

2. PROJECT FAIR 

The Universidad Francisco de Paula 

Santander, Ocaña in the Civil Engineering 

program trains professionals with the 
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capacity to develop theoretical, technical 

and humanistic knowledge. The university 

in its formation has the purpose of 

developing both specific and generic 

competencies in students, implementing 

learning strategies as part of the academic 

development, for this reason, each 

semester the project fair is held, which 

allows students to present and participate 

with models of territorial development 

projects. 

The project fair has been organized since 

the second semester of 2017 and invites 

the participation of students of the civil 

engineering program from all semesters 

(Figure 1). This fair contributes to the 

strengthening of competencies in students, 

such as: simulating civil engineering 

processes, applying knowledge, 

identifying, posing and solving problems, 

promoting innovation, development and 

creativity in future professionals. 

 

 

 

Figure 1. construction processes in models 

The project fair is a training strategy in the 

field of engineering and promotes 

learning, development of skills and 

abilities to face future challenges, 

contributing to the transfer of knowledge 

of the theoretical principles exposed in 

class, to the development of critical and 

reflective thinking (Velázquez López et 

al., 2022). This fair is a scenario for the 

exhibition of works by civil engineering 

students, where their participation is 

encouraged and practical and theoretical 

competencies in construction are sought. 

The topics to be addressed in the 2021 

project fair are construction processes, 

aqueduct systems, sewage systems, 

connections, structures and soils, among 

others. These topics correspond to the 

study plan of the civil engineering 

program, which is why students between 

the 1st and 9th semesters participate. 

Graph 1 shows the categories and number 

of students that participated in the fair in 

2021. 
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Graph 1. Categories of the project fair and students of the Civil Engineering program. 

3. CONSTRUCTION 

PROJECTS ACCORDING TO THE 

SEISMIC RESISTANT STANDARD 

OF 2010 

In the year 2021, one of the categories of 

the fair was the construction systems and 

processes of housing projects of medium 

complexity, where 20 civil engineering 

students of the sixth semester participated 

in the subject of construction 1, where they 

generated practical, theoretical and 

technical competences. The projects in this 

category had to be based on the Colombian 

seismic resistant construction regulation 

(NSR-10, 2010), in title E "one and two 

story houses". 

The projects had the technical 

specifications of the NSR-10 standard, 

where the foundations (beam, formwork, 

reinforced and cast column, spread 

footing), floor 

slab (electrowelded mesh) and structural 

wall (lightweight thin brick, frouting 

mortar, mortar) can be found. Figures 2 - 4 

show some examples of the projects 

presented at the project fair. 
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Figure 2. Construction process of a porticoed system. 

 

Figure 3. Slab and foundation construction system. 

 

Figure 4. Construction system of walls and foundations. 

With the presentation of housing projects 

of medium complexity, an instrument was 

developed to measure the pedagogical 

strategy where the generic and specific 

competencies of the students are 

identified. Table 1 shows the 

competencies generated in the civil 

engineering students in their academic 

process. 
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Table 1. Competencies generated with the project fair 

Generic Competencies Specific Competencies 

Appropriation of technical language. Analyze, project and design civil 

engineering works. 

Abilities to search, process and analyze 

information. 

Apply knowledge of basic sciences and 

civil engineering sciences. 

Ability to develop speeches. Manage and lead human resources. 

Ability to interact in new situations. Propose solutions that contribute to 

sustainable development. 

Knowledge of the area of study and the 

profession. 

Manage and interpret field information. 

Knowledge of new construction procedures Use technological tools in civil engineering 

Distribute tasks in group work. Employ quality control techniques in civil 

engineering materials and services. Manage resources, materials and 

equipment. 

Use appropriate information to 

troubleshoot application problems. 

Ability to identify, plan and solve problems 

Ability to design new ideas to solve 

everyday or disciplinary situations. 

 

4. CONCLUSION 

The pedagogical strategies used in the 

learning process are responsible for 

promoting competencies in students, in 

order to facilitate their training and 

learning for the exercise of their future 
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profession. Therefore, the project fair is a 

strategy in civil engineering to prepare 

students in theoretical and practical 

knowledge, seeking the development of 

skills and abilities to face future 

challenges, promoting collaborative work, 

knowledge and skills to search, process, 

analyze and represent projects. 

The project fair promotes active learning, 

based on learning by doing, focused on the 

student's capacity and responsibility, 

applying theoretical and technical 

knowledge. From the students' perception 

and the teacher's evaluation, the 

strengthening of their competencies is 

identified, mainly the ability to analyze, 

project and design civil engineering 

works, use the appropriate information for 

the solution of application problems, 

ability to identify, plan and solve 

problems, among others. 

The students who participated in the 

category of construction systems and 

processes for housing projects of medium 

complexity strengthened generic and 

theoretical competencies, from oral 

communication with the speech for the 

explanation of their project to the 

appropriation of theoretical knowledge for 

their development as future civil 

engineers. 
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