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The results achieved show improvements in skills related to solving problems in the real 

world, as well as in project management through the preparation and socialization of reports, 

which result in achieving the specific competencies that will allow the student to achieve 

efficiency, effectiveness, and competitiveness in the organization in question. The proposed 

methodology can be used to diagnose and correct weaknesses in the training process of 

future industrial engineers. In addition, content aims to understand the importance of skills 

training based on Project-Oriented Learning. 
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I. INTRODUCTION 

Today, the training of engineers is a challenge due to the 

vast amount of available information, the increasing complexity of 

the problems they must face, and the globalization of markets. 

Additionally, the environment has become a crucial factor in the 

engineer's activities, requiring the development of sustainable 

products and processes that do not harm it. Likewise, the engineer 

must take on social responsibility concerning the products 

generated by recent technologies and their impact on all areas of 

human activity. Furthermore, corporate structures are becoming 
increasingly participatory, demanding more teamwork and 

decision-making responsibility from professionals [1- 2]. All the 

afore mentioned implies that a competent professional must 

possess great adaptability to change, along with proper information 

management skills and an ethical attitude that enables them to 

make appropriate decisions within their socio-cultural 

environment. 

Universities and educators are constantly concerned with 

developing and adapting new pedagogical and didactic strategies 

that enable the training of engineering professionals with the 

necessary competencies for increasingly dynamic work and social 

environments. These new methodologies aim to enhance the 

development of generic competencies such as learning how to 

learn, organizing and planning, analyzing, and synthesizing, 

applying knowledge to practice, expressing oneself orally and in 

writing in one's language, critical and self-critical thinking, 
collaborative work, initiative and leadership skills, and knowledge 

of a second language [3-4]. Specific competencies are targeted 

according to the specific knowledge areas of the academic program 

under consideration. Indicators of these competencies have been 

included in the accreditation criteria for engineering programs by 

various institutions responsible for this process, such as ABET 

(Accreditation Board for Engineering and Technology) in the 

United States [5]. 

Among the various methodologies for developing 

competencies, we can mention cooperative learning, collaborative 

learning, competency-based learning, project-based learning 
(PBL), and problem-based learning, among others [6-11]. These 

methodologies have been enhanced through the use of Information 
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and Communication Technologies (ICT), which, in the case of 

engineering, involve the use of online platforms for educational 

activities, virtual laboratories, and remote experimentation, web 

interfaces for content visualization, as well as simulation tools 

specifically designed to develop skills and abilities in future 

engineers [12-15]. 

PBL is a methodology that brings students closer to solving 

real-world problems and allows them to take greater responsibility 

for their learning. It enables them to apply the skills and knowledge 

acquired during their education to real projects. It intends to guide 

students toward situations that lead them to rescue, understand, and 
apply what they learn as a tool to solve problems and perform tasks. 

This paper presents the experience of applying the PBL 

methodology, adapted for the development of professional 

competencies in industrial engineering students enrolled in the 

Distance Learning Program (CPE) at the "Marta Abreu" Central 

University of Las Villas. 

 
II. DEVELOPMENT 

II.1 PROFESSIONAL COMPETENCIES 

The concept of competencies has evolved from its initial use 

in the business field with the task-centered approach, which gave 

rise to what is known as job competencies. These refer to the 

effective capacity to successfully conduct a fully identified work 

activity [16]. This definition emphasizes the knowledge, skills, and 

abilities that a person must possess to efficiently fulfill a specific 
task. The occupational profile-centered approach establishes 

professional competencies. These can be the result of a process of 

education of the personality for professional performance, 

efficiency, and responsibility, which does not end with the student's 

graduation from a professional training center but accompanies 

them throughout their professional development process and in the 

practice of the profession [17]. From this perspective, the important 

thing is not the possession of certain knowledge, but how the 

individual uses it, the motivation to do so, and the commitment to 

achieve a result. 

Competencies are also defined as comprehensive 

performance to interpret, argue, and solve problems in the context 
with creativity, suitability, continuous improvement, and ethics, 

developing and putting into action the knowing how to be, the 

knowing how to coexist, the knowing how to do, and the knowing 

how to know [18]. It is precisely this concept that serves as the 

basis for this proposal. 

The model of comprehensive professional competencies 

organizes them into three levels: basic, generic, and specific, 

ranging from the general level to the specific level. Basic 

competencies are the essential intellectual capacities for learning a 

profession. They encompass cognitive, technical, and 

methodological competencies, many of which are acquired at 
previous educational levels (such as the proper use of oral and 

written language and mathematical language). Generic 

competencies are the common foundation of the profession or refer 

to specific situations in professional practice that require complex 

responses. Finally, specific competencies are the foundation of 

professional practice and are therefore linked to specific 

performance conditions. 

Given the current need and perspective of the job market, 

the development of a set of professional competencies in university 

graduates that enables them to successfully practice their 

profession and meet current demands is essential. To achieve this, 
the emphasis should be on the professional competencies the 

Industrial Engineering Project Discipline in the Industrial 

Engineering program in the Distance Learning Program (CPE) 

aims to develop. Among these competencies, we can mention 

operating a process or activity within it, describing production and 

service processes, their elements, and interrelationships, 

quantitatively and qualitatively characterizing industrial 

engineering problems, applying the working procedure of 

industrial engineering, and working in multidisciplinary teams to 

solve industrial engineering problems with a comprehensive 

approach and extensive use of ICT. To accomplish the above, the 

proposed competencies can be adapted to solve a range of 
professional problems common to the field, allowing future 

professionals to possess competencies that can be utilized by 

employing appropriate methods to identify needs, evaluate them, 

and provide suitable solutions to existing problems characterized 

by unforeseen circumstances, multiple solutions, or imprecise and 

incomplete information. 

 
II.2 PROJECT-ORIENTED LEARNING 

Project-Oriented Learning (POL)/Project-Based Learning 

(PBL) is defined as a teaching-learning method in which students 

conduct a project within a specified time limit to solve a problem 

or address a task through the planning, design, and implementation 
of a series of activities. It involves the application of acquired 

learning and the effective use of resources. It is a method based on 

experiential learning and reflection, where the inquiry process 

around the proposed project is important. It intends to guide 

students toward situations that lead them to rescue, understand, and 

apply what they learn as a tool to solve problems and perform tasks. 

To undertake a project, it is necessary to integrate learning 

from various areas and subjects, overcoming fragmented learning. 

Through project work, students discover and learn concepts and 

principles specific to their specialization. It is action-oriented 

learning; it is not just about learning "about" something (as in 
problem-based learning), but about "doing" something. The teacher 

is not the primary source of information. The innovation brought 

by project work as a learning strategy lies not in the project itself, 

but in the possibilities, it offers to put into practice and develop 

different competencies. 

The project-oriented teaching-learning method is a strategy 

in which the product of the learning process is a project or 

professional intervention program at the center of the organization 

of all training activities. It allows the development of professional 

competencies through its implementation. Among the main 

advantages offered by this method are: 

 Improved motivation towards learning, as it is based on 
experience and promotes the establishment of task-related 

objectives. 

 Application of acquired knowledge, skills, and attitudes 

to concrete situations, enhancing the corresponding 

competencies. 

 Encouragement of integrated learning (knowledge, 

methodological, social, and affective aspects). 

 Strengthening of students' self-confidence. 

 Promotion of investigative learning approaches. 

 

III. CASE STUDY APPROACH 

Considering the requirements of the "E" Study Plan [19], 

the conducted study revealed that, as a result of profound and 

ongoing changes in the economy and social life, which are partially 
expressed in the dynamics of the curriculum, there have been 
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deficiencies related to the performance of graduates in terms of the 

Model of the Professional and their professional competencies in 

the field of Industrial Engineering. These deficiencies relate to oral 

and written expression, the use of Scientific and Technical 

Information devices, the ability to make innovative decisions, the 

values of responsibility and social commitment, and economic 

thinking, among others. Therefore, it is necessary to emphasize the 

professional competencies the Industrial Engineering Project 

Discipline in the semi-presential pedagogical model aims to 

develop. However, the study plan does not include any pedagogical 

strategy to provide students with the necessary tools to develop 
these competencies. Hence, to achieve meaningful learning that 

allows students to apply the knowledge acquired during their 

education in an integrated manner, it is necessary to implement an 

active teaching method called Project-Oriented Learning (POL).  

All of these situations have a negative impact on the quality 

of the graduate and, therefore, on the satisfaction of their 

expectations as a professional. Therefore, the problem presented 

here, to a large extent, justifies the need to systematize the 

improvement processes in a way that contributes to the 

development of professional competencies through the educational 

teaching process through the Main Integrating Discipline of the 
Industrial Engineering career in the pedagogical model. semi-

presential, so that the deficiencies related to professional 

performance are mitigated, whose form of evaluation for the three 

subjects that comprise it, the study plan contemplates the 

implementation of applied projects, which will be executed in 

parallel with the subjects of the specific training field professional, 

but does not contemplate any pedagogical strategy that provides 

the student with the necessary tools to develop these competencies.  

In order to seek meaningful learning that allows students to 

comprehensively apply the knowledge received during their 

training, it is necessary to implement a training strategy that 

addresses the weaknesses described above, through the application 

of an active teaching method called Project Oriented Learning., 
which constitutes the general objective of the present investigation.  

To complete the above, we set ourselves specific objectives:  

 Develop in students a professional work methodology 

 Generate knowledge from experience  

  Achieve self-learning and creative thinking 

The experience took place during the academic year 2019-

2020 with students enrolled in the Industrial Engineering program 

in the Distance Learning Program (CPE) in their 3rd, 4th, and 5th 

years. They took the subjects Introduction to Industrial 

Engineering and Integrative Industrial Engineering Project I, II and 

III, which are part of the Industrial Engineering Project Discipline, 
as shown in the table 1. 

 

 

Table 1: Discipline Industrial Engineering Project. 

Subjects Total class hours Total work practice hours 

Introduction to Industrial Engineering 42 0 

Industrial Engineering Integrative Project I 28 192 

Industrial Engineering Integrative Project II 24 196 

Industrial Engineering Integrative Project III 18 202 

Source: Authors, (2020). 

 

 

The reports prepared must also reflect the technical, 

environmental, economic, social and computer and 

communications technology analyses, in correspondence with the 

impact of the engineering work derived from them. In the analysis 

of possible solutions, the laws, the current regulatory system and 

the impact on the country's defense will be taken into account. 
Through teamwork and research, students develop pedagogical 

skills and consultation of specialized and general bibliography.  

The pedagogical training of our students is guaranteed from 

the humanistic training itself that is declared in the general 

objectives and in the values that guide the contents. The emphasis 

on the necessary training to develop competencies and raise 

performance in organizations indicates that only with the use of 

pedagogical methods based on objectives as a governing category 

is it possible to master technologies in both production and service 

processes.  

For the CPE, periods of work practices must be integrated 
into the academic activities that must be paid through the work 

practice of those students who work or intentionally by the group 

of the discipline for students not linked to work. the race; with the 

purpose that they can develop the modes of action of the 

profession. 

This discipline, due to its organizational structure, allows 

for the analysis of economic and social practice problems from an 

integrated, objective, and innovative perspective. It contributes to 

the development of students' modeling and systems analysis skills, 

their sense of responsibility within a work collective, 

interdisciplinary collaboration, and the application of technology 

in problem-solving. 

The aim is to provide an answer to a challenging question: 

How can we ensure that our students truly develop competencies 

within an objective-based curriculum? The afore mentioned 
subjects aim to establish a link between academia and the world of 

work. They should help students acquire the foundations for 

successful performance in the job market and the ability to continue 

learning throughout their lives. Students should be capable of 

manipulating knowledge, updating it, selecting what is appropriate 

for specific contexts, constantly learning, understanding what they 

learn, and adapting it to rapidly changing situations. 

Therefore, adopting an active methodology with significant 

student involvement is necessary, where the responsibility for 

learning depends directly on their activity, engagement, and 

commitment. Such methodologies are more formative than merely 
informative and generate deeper, more meaningful, and long-

lasting learning outcomes, facilitating the transfer to diverse 

contexts. In this way, the chosen methodology becomes the means 

through which students acquire knowledge, values, skills, and 

attitudes, developing competencies. The table below (Table 2: 

Competencies by knowledge, skills, and attitudes-values) provides 

a breakdown of the project competencies, which served as the basis 

for evaluation. 
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Table 2: Competencies by knowledge, skills, and attitudes-values. 

Competencies Measurements Criteria 

1.- Knowledge 

1.1. General for learning 

 Analysis 

 Synthesis 

 Conceptualization 

1.2. Academic related to the subjects Integrated Project of 

Industrial Engineering I, II, and III 

 Development and deepening of technical 

knowledge, skills, and abilities 

1.3. Related to the professional world 

 Research and innovation of technical 

solutions 

 Transfer of general and specific knowledge 

and procedures to practical situations 

2.- Skills and 

abilities 
2.1. Intellectual 

 Systems thinking 

 Critical thinking 

 2.2. Communication 
 Information management 

 Oral and written expression 

 2.3. Interpersonal 

 Teamwork 

 Respect for others 
 Individual and group responsibility 

 2.4. Personal organization/management 

 Planning, organizing, and managing work. 

 Research design 

 Decision-making 

3.- Attitudes 

and values 
3.1. Professional development 

 Initiative 

 Perseverance 

 Systematization 

 3.2. Personal commitment  Personal and group responsibility 

Source: Authors, (2020). 

 

 

IV. METHODOLOGY 

The proposed methodology promotes the development of 

the following professional skills included in Study Plan "E": 

 

 Operating a process or activity within it. 

 Describing production and service processes, their 

elements, and interrelationships. 

 Performing basic transactions of an entity in a Material 
Resource Planning (ERP) system. 

 Quantitatively and qualitatively characterizing industrial 

engineering problems. 

 Applying the work procedure of industrial engineering. 

 Working in multidisciplinary teams to solve industrial 

engineering problems with a comprehensive approach and 

extensive use of ICT. 

 Developing comprehensive solutions within the 

framework of current legislation and standards, verifying 

technical, economic, environmental, and social 

feasibility. 

 Preparing and defending technical reports. 

 Consulting technical literature in Spanish and other 

languages (English). 

See the methodology for Project-Oriented Learning (POL) 

description below and in figure 1 (Phases of the POL 

Methodology). 

The skills proposed in the methodology, also considered 

competencies to acquire by students at the end of the academic 

period, are as follows: 

Skill 1 (S1): Proposing solutions to environmental problems 

through engineering projects. 
Skill 2 (S2): Understanding the most appropriate methods and 

strategies for collecting, managing, and interpreting information, 

as well as developing engineering projects. 

Skill 3 (S3): Preparing interim and final reports and sharing the 

results generated from the management of engineering projects. 

In the research, students were required to develop a project 

throughout the second semester of the course, addressing a real 

problem related to the selected process (production or service).  
They worked in coordination with the company's 

management, considering the level of complexity students could 

effectively manage based on the subjects they had studied. Project 

development in teams is a way to promote cooperative learning. 

 

 
Figure 1: Phases of the Project-Oriented Learning (POL) 

Methodology. 

Source: Authors, (2020). 

 

First Phase: Sensitization 

In this phase, the students approach the methodology and 
the problems, to select the problem in which solution they will 
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work. Each person receives clear descriptions of the commitments 

and the roles of the actors involved in the experience. 

 

Second Phase: Monitoring the Problem Solution 

To monitor the progress of the project developed throughout 

the semester, the proposal includes four stages or checkpoints 

depending on the relevant subject: project outline, progress report, 

proposed solution, and final report. 

 Project Outline: In this stage, students prepare a document 

that identifies the problem, outlines the working 

assumptions and the planned methodology, and specifies 
the necessary resources to solve it. 

 Progress Report: Students submit a written report on the 

progress made in the project development. The report 

should highlight the completion percentage of activities, 

difficulties encountered, and partial achievements. 

 Proposed Solution: Students submit a technical report that 

presents alternative solutions to the problem, justifying 

the decisions made from an engineering perspective. 

 Final Report: At the end of the semester, students are 

expected to submit a final report based on the completed 

project. Depending on the subject and year level, the final 
report may take the form of a technical report, a case 

study, or an individual research project. 

 

Third Phase: Evaluation and Mechanisms 

Evaluation will be based on written reports and oral 

presentations. Four reports will be prepared throughout the course, 

corresponding to each stage of the project development: project 

outline, progress report, proposed solution, and final report (as 

described in the previous section). Evaluation criteria for written 

reports can be divided into two categories: content and format. 

Content criteria include illustrating methods or procedures, 

demonstrating the work performed, and the degree of problem 
solution. Format criteria include presentation and application of 

document-specific standards, coherence and clarity in writing, and 

the use of relevant vocabulary. 

During each phase, students are required to deliver an oral 

presentation to support the information contained in the written 

report. Evaluation criteria for oral presentations include clarity of 

exposition, presenter's confidence, alignment of the presentation 

with the written document, appropriate use of technical vocabulary, 

use of audiovisual aids, and personal presentation. A rating scale 

of one (1.0) to five (5.0) is suggested for each of the above criteria. 

Furthermore, students will have the opportunity to self-assess their 
performance during the oral presentation (self-evaluation) and 

evaluate their peers' performance during the oral presentation (peer 

evaluation). The written report and oral presentation serve as 

evaluation mechanisms available to the teacher (hetero evaluation). 

The following weighting is suggested for evaluation: self-

evaluation 25%, peer evaluation 25%, and hetero-evaluation 50%. 

During hetero evaluation, the teacher has access to the written 

document while the students do not. It is mandatory to submit the 

written report in digital format in all cases. Spelling errors will have 

an impact on the student’s final evaluation. 

A schedule of tutorials and face-to-face sessions will 
accompany and guide the students throughout the semester at each 

stage of their learning process. 

 

IV.1 WORKS OF THE TEACHER AND THE STUDENTS 

During the various face-to-face sessions conducted, the 

teacher provided guidance, reinforced achievements, corrected 
errors, etc., to facilitate meaningful and practical learning for the 

student’s personal and professional development. In this case, the 

teacher played the roles of an expert, tutor, resource, and evaluator. 

The sequential tasks conducted by the teacher were as follows: 

 

 Presentation and definition of the project 

 Providing basic instructions on the methodological 

procedure 

 Reviewing the work plan of each student team 

 Conduct meetings with each team to discuss and guide the 

project’s progress. 
 Conducting specific classes to address common student 

needs. 

 Reviewing individual and group progress of the project 

and learning outcomes 

 Performing the final evaluation based on the presented 

results and acquired learning. 

On the other hand, the students played the roles of 

protagonists, designers, and managers of their learning, and of their 

time. They were responsible for: 

 Conducting self-evaluations 

 Interacting with the teacher to clarify doubts and define 

the project. 
 Defining the work plan including individual activities and 

team meetings. 

 Individually searching and collecting information, 

proposing designs and solutions 

 Reviewing the information and planning the work 

 Developing the project and participating in meetings with 

the teacher and the tutor 

 Submitting initial reports or proposals of results 

 Presenting the achieved results and acquired learning. 

 
V. RESULTS AND DISCUSSION 

V.1. DEMONSTRATION OF STUDENTS' COMPETENCY 

DEVELOPMENT 

The development of competencies evaluation took into 

consideration the surveys applied to teachers and students, and the 

project presentations. Based on the collected data, the performance 
in developing the proposed competencies became evident in the 

answers to the following questions (P): 

P1: What is the purpose of a preliminary project? 

P2: What aspects should be considered when formulating a 

problem? 

P3: What elements in a preliminary project contribute to 

establishing coherence? 

P4: What are the evaluation criteria for a preliminary project? 

P5: Throughout your engineering education, have you solved real 

problems in the social or industrial environment, applying your 

engineering knowledge? 
Table 2 presents the detected changes in the student’s 

development of competencies, considering their performance in 

each of the analyzed situations. 
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Table 2: Detected changes in the development of competencies. 

Skills (competencies) Skills Related Questions Results (competencies) 

Results 

Survey 1 Survey 2 

Incorrect Correct Incorrect Correct 

H1 
P1 10 52 7 55 

P2 42 20 55 7 

H2 
P3 50 12 12 50 

P4 62 0 58 4 

H3 P5 10 52 4 58 

Source: Authors, (2020). 

 

The columns in table 2 represent the skills (competencies) 

proposed in the methodology, the related evaluation questions, and 

the results obtained in Survey 1 (initial) and Survey 2 (final), rated 

as correct or incorrect. H1 was evaluated with questions P1 and P2, 
H2 was evaluated with questions P3 and P4, while H3 was assessed 

with question P5. 

Figure 2 shows the final results of the survey that 

demonstrate the benefits of using the proposed PBL methodology 

in the development of the skills that Industrial Engineering students 

need to acquire in the blended pedagogical model. The results show 

a significant improvement in H1 and H2, which are related to 

proposing solutions to real-world problems through engineering 

projects, meeting the learning objective of creating a blueprint. In 

this case, H3, which focuses on project management through the 
preparation and sharing of reports, benefited the most from the 

application of the proposed methodology. However, it is 

considered that one semester and one course are not enough, since 

the ideal scenario would be for all students to reach a high level of 

mastery in these skills, which would contribute to their competence 

to achieve efficiency and quality in the research they carry out.  
 

 
Figure 2: Detected changes in the development of competencies. 

Source: Authors, (2020). 

 

V.2 STUDENTS' OPINIONS 

Among the students who took the course in the mentioned 

years, only six considered the AOP methodology inappropriate 

because they felt that there was a lack of guidance from the tutor in 

finding a complete solution to the chosen problem. Most students 

believed that this methodology is suitable because it allows them 

to apply the knowledge acquired in their education to the project 

development and learn to learn, making them active participants in 

their learning process, which is essential in a time of rapid 
knowledge obsolescence. 

 

Regarding the difficulties encountered in solving the chosen 

problem, 10 students mentioned a lack of time due to their 

commitment to other courses, while others indicated a lack of 

knowledge in certain topics and a lack of bibliographic 

information. This indicates that for the implementation of the AOP 

methodology, sufficient technical resources should be available 

together with timely access to ensure students efficiently address 

problem-solving. It is also suggested that the proposed problem be 

connected to related subjects taught during the specific academic 

year, allowing for parallel work, and reducing time constraints 

caused by commitments to other courses. 
 

V.3 TEACHERS' OPINIONS 

The teachers involved in teaching each of the courses 

express that all stages of the proposed methodology are important, 
but the most critical one is the preliminary project, as it defines the 

problem and establishes the project scope. Making an excellent 

choice at this stage is crucial for successful outcomes. Motivation 

is essential, especially at the beginning, to clarify the methodology, 

roles, and expected outcomes at each stage. 

Regarding the question, "In your opinion, what were the 

problems affecting the implementation of the methodology?" it was 

evident that despite considering students' educational level when 
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formulating topics, there was a lack of knowledge in subjects 

related to the project. Regarding resources, access to them was not 

a limitation. Another issue is the extra time students must dedicate 

to the project outside of class, which is limited by their work 

commitments. 

Regarding the advantages and disadvantages of the 

methodology as a strategy for developing skills through the courses 

of the Principal Integrative Discipline, Industrial Engineering 

Integrative Project, the teachers highlight the following 

advantages: it allows students to apply their previous knowledge, 

improving their skills in using appropriate techniques and 
technologies in current conditions to achieve efficiency, 

effectiveness, and competitiveness in the relevant organization; it 

enhances teamwork, as the final result depends on the contribution 

of all team members; and it fosters the development of 

comprehensive solutions in compliance with relevant laws and 

regulations, verifying technical, economic, environmental, and 

social feasibility. Due to the multitude of tasks, students must share 

information and take on responsibilities, these are competencies 

difficult to achieve with other methodologies, and that will enable 

them to solve industrial engineering problems with a 

comprehensive approach and dedicated support from ICT. 
Among the disadvantages, it is challenging for a single 

teacher to provide technical assistance on different topics. It is 

recommended to improve the methodology by implementing it 

transversally in different courses throughout the program, forming 

a team of teachers who select topics, provide guidance, and assess 

the projects. Additionally, it would be beneficial to have an 

academic space, such as a workshop or event, to promote the 

students' achievements. This would serve as an additional 

motivating factor, allowing them to present their projects to the 

academic community. Some institutions have transitioned from 

objective-based to competency-based curriculum plans, 

acknowledging the challenges involved: constructing a theoretical 
framework to support the new model, adjusting administrative 

processes, redefining the roles of teachers and students, and 

modifying the graduate profile to align it with the demands of the 

context. 

 

VI. CONCLUSIONS 

As a result of the conducted research, students learned to 

make their own decisions and acted independently, which 

motivated them throughout the entire process, making the 

experience positive. 

The experience has contributed to strengthening students' 

confidence in their roles or positions within different production or 

service organizations, approaching them with considerable 

expectations. 

To achieve better results, this methodology should be 
applied in the Industrial Engineering Project Discipline, 

considering the advantages offered by the new Plan of Study E. 

This plan represents a new step in the improvement of the Industrial 

Engineering program considering the current times and the 

challenges they pose for professionals called upon to transform the 

country's economic and productive reality in pursuit of prosperous 

and sustainable socialism. 

Although isolated efforts can identify weaknesses and 

strengths in the training of future engineers, these cannot be 

corrected or enhanced in a single course but require the joint effort 

of the teaching collective. 
Emphasizing the necessary training to develop 

competencies and improve performance in organizations indicates 

that only by using pedagogical methods aligned with objectives as 

the guiding principle can technology be mastered in both 

production and service processes. 

 

VII. AUTHOR’S CONTRIBUTION 

Conceptualization: Lamay Rosa Montero Rojas, Melva García 

Martínez and Gilberto Juan Machado Burguera. 

Methodology: Lamay Rosa Montero Rojas and Melva García 

Martínez. 

Investigation: Lamay Rosa Montero Rojas and Melva García 

Martínez. 

Discussion of results: Lamay Rosa Montero Rojas, Melva García 

Martínez and Gilberto Juan Machado Burguera. 

Writing – Original Draft: Lamay Rosa Montero Rojas. 
Writing – Review and Editing: Lamay Rosa Montero Rojas and 

Melva García Martínez. 

Resources: Melva García Martínez. 

Supervision: Melva García Martínez and Gilberto Juan Machado 

Burguera. 

Approval of the final text: Lamay Rosa Montero Rojas, Melva 

García Martínez and Gilberto Juan Machado Burguera. 

 

VIII. ACKNOWLEDGMENTS 

I appreciate the opportunity provided by the Head of the 

Department of the Industrial Engineering degree, Dr.C René Abreu 

Ledón, to carry out this research. 

 

IX. REFERENCES 

[1] Rugarcia, A., Felder, R.M., Woods, D.R., and Stice, J.E. (2000). The Future of 

Engineering Education I. A Vision for a New Century," Chem. Eng. Ed., 34 (1), 16-

25 (2000). 

 

[2] Regalado, A., Cid, M. and Báez, J. (2010). Problem-based learning (PBL): 

Analysis of continuous stirred tank chemical reactors with a process control 

approach. International Journal of Software Engineering & Applications (IJSEA), 1 

(4), 54-73 (2010). 

 

[3] Galvis, R.V. (2007). “From a Traditional Teaching Profile to a Teaching Profile 

Based on Competencies, Pedagogical Action.” 16 [1], 48-57 [2007].  

 

[4] Schmal, R. (2012). Reflections on a Program for the Formation of Transversal 

Competencies in Engineering, Science, Teaching and Technology, 44 (1), 239–262 

(2012).  

 

[5] Rugarcia, A., Felder, R.M. and Stice, J.E. (2000). The Future of Engineering 

Education V. Assessing Teaching Effectiveness and Educational Scholarship. 

September 2000. Chemical Engineering Education 34(3). 

 

[6] Nascimento, J. M. and Amaral, E. M. (2012). O Papel das interações sociais e 

de atividades propostas para o ensinoaprendizagem de conceitos químicos, Ciência 

& Educação, 18 (3), 575-592 (2012).  

 

[7] Moreno, L., González, C., Castilla, C., González, E. and Sigut, J. (2007). 

Applying a Constructivist and Collaborative Methodological Approach in 

Engineering Education, Computers and Education, 49 (1), 891–915 (2007).  

 

[8] Regalado, A., Cid, M. & Báez, J. (2010). Problem-based learning (PBL): 

Analysis of continuous stirred tank chemical reactors with a process control 

approach. International Journal of Software Engineering & Applications (IJSEA), 1 

(4), 54-73 (2010). 

 

[9] Hernandez, C. (2010). “Use of Project Work to Encourage Technological 

Innovation in University Students.” Scientific Magazine of the Ibero-American 

Foundation for Educational Excellence Hecademus, 3 [8], 42–54 [2010].  

 

[10] Benítez, A. & García, M. (2013). “A first approach to the teacher versus a 

project-based methodology.” University education. ISSN-e: 0718-5006 [online], 6 

[1], 21–28 [2013].  

 

Page 36

https://www.researchgate.net/journal/Chemical-Engineering-Education-0009-2479?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0


 
 
 

 

Rojas, Martínez and Burguera, ITEGAM-JETIA, Manaus, v.10 n.45, p. 30-37, Jan./Feb., 2024. 

 

[11] Lehmanna, M., Christensen, P., Dua X. & Thranea, M. (2008). “Problem-

oriented and Problem-Based Learning (POPBL) as an innovative learning strategy 

for Sustainable Development in Engineering Education.” European J. Engineering 

Education, 33 [3], 283-295 [2008].  

 

[12] Vacca, V., Caicedo, E. & Ramírez, J. (2011). Remote Computing and Multi-

User Tool for Problem-Based Learning Using Matlab. Faculty of Engineering 

Magazine University of Antioquia, (59), 158–169 (2011). 

 

[13] Alejandro, C. (2013). “General Physics Laboratory Practices on the Internet.” 

REEC: Electronic Journal of Science Teaching, ISSN-e: 1579-1513 [online] [3], 

202-210 [2004]. http://reec.uvigo.es/volumenes/volumen3/REEC_3_2_6.pdf. 

Accessed: January 5 [2013]. 

 

[14] Ertugrul, N. (2000). Towards Virtual Laboratories: “A survey of LabVIEW-

Based Teaching/Learning Tools and Future Trends.” International Journal of 

Engineering Education, 16, 171–180 [2000].  

 

[15] Okutsu, M., De Laurentis, D., Brophyy, S. and Lambert, J. (2013) Teaching 

and Aerospace Engineering Design Course via Virtual Worlds: A Comparative 

Assessment of Learning Outcomes. Computers and Education, 60 (1), 288–298 

(2013). 

 

[16] González, M. & Ramírez, I. (2011). “The formation of professional skills: a 

challenge in university curricular projects.” Odiseo, Electronic Journal of Pedagogy, 

8 [16], [2011].  

 

[17] González, V. (2002). “What does it mean to be a Competent Professional? 

Reflections from a psychological perspective". Cuban Magazine of Higher 

Education. 22 [1], 45-53 [2002].  

 

[18] Tobón, S. and Jayk, A. (2012). Experiences of Application of Competencies in 

Education and the Organizational World. Publisher: Durango Network of 

Educational Researchers, First Edition, Mexico.  

 

[19] “E” Study Plan. Industrial Engineering Career. 2018.  

Page 37


