
Serie Investigation

ICT, INNOVATION 
IN THE CLASSROOM 
AND ITS IMPACT 
ON HIGHER EDUCATION

Ph. D. Juan Carlos Morales Piñero
Ph. D. Sergio Alejandro Rodríguez Jerez 
(Editors)



Juan Carlos Morales Piñero
PhD. in Entrepreneurship, Strategy 
and Business Management (2007). 
Master in Research in Financial 
Economics (2004) by the Barcelona 

 .niapS   ,ytisrevinU suomonotuA
Specialist in Industrial Logistics by the 
Polytechnic University "Antonio José 
de Sucre" (2002), Venezuela. Business 
Administrator (2000), by the Fermín 
Toro University, Venezuela. He is 
currently researcher at the Innovation 
Department of the Sergio Arboleda 
University, Colombia. He has worked 
as a research professor in different 
universities in Spain, Venezuela and 
Colombia. He has developed research 
projects in postal sector, health, educa-
tion, among others. He has been 
speaker in different academic spaces 
and his publications are indexed in 
international journals. 

ORCID ID: icsoft0003-2979-4839

Correspondence:
juancarlos.jp@gmail.com

Sergio Alejandro Rodríguez Jerez
Ph. D. in Knowledge Society and 
Action in the Fields of Education, 
Communication, Rights and New 
Technologies of the Universidad Inter
nacional de la Rioja. Master in 
Teaching, Universidad de la Salle. 
Expert in Analytics of the Knowledge 
Society. Psychologist. Academic Direc
tor of Innovation and Digital Develop
ment and Director of Research of the 
School of Philosophy and Humanities, 
Universidad Sergio Arboleda. Collabo
rator of the Interdipartmental Center 
of Ricerca sulla Comunicazione-CIR
Ce of the University of Turin, Italy.



Serie Investigation

ICT, INNOVATION IN THE 
CLASSROOM AND ITS IMPACT 

ON HIGHER EDUCATION

The accelerated progress of technology in society 
nowadays, means that the way of carrying out 
formative activities in the different fields of 
knowledge is constantly being rethought in order 
to obtain more efficient, effective and innovative 
methods. This avalanche of changes also invades 
the educational environment and forces society 
to pose a series of questions regarding all areas of 
teaching. This influence in the educational field 
is not only limited to the impact that the deve
lopment of new applications and programs has on 
the teaching-learning process, but also to the 
impact that the incursion of new technologies, 
techniques and software has on the curriculum, 
since these modify the skills required for pro
fessional practice.

This work was supported by research groups:  
INVEDUSA, LIOS, LUMEN and Joaquín Aarón 
Manjarrés.

Escuela de Filosofía y Humanidades
Escuela de Ciencias Exactas e Ingenierías

UNIVERSIDAD SERGIO ARBOLEDA

Calle 18 No. 14A-18. Tels.: (575) 4203838 - 4202651. Santa Marta.
Carrera 15 No. 74-40. Tels.: (571) 3257500 ext. 2131 - 3220538. Bogotá, D.C.

Calle 58 No. 68-91. Tel.: (575) 3689417. Barranquilla.
www.usergioarboleda.edu.co

9 789585 511798



ICT, INNOVATION IN 
THE CLASSROOM AND 
ITS IMPACT ON HIGHER 

EDUCATION

Ph. D. JUAN CARLOS MORALES PIÑERO
Ph. D. SERGIO ALEJANDRO RODRÍGUEZ JEREZ 

(Editors)



ISBN: 978-958-5511-79-8 (.pdf)

Ph. D. Juan Carlos Morales Piñero
Ph. D. Sergio Alejandro Rodríguez Jerez 
(Editors)

Edición: diciembre de 2019.

Fondo de Publicaciones de la  
Universidad Sergio Arboleda.

Queda prohibida toda reproducción por cualquier 
medio sin previa autorización escrita del editor. 

El contenido del libro no representa la 
opinión de la Universidad Sergio Arboleda y es 
responsabilidad del autor.

ICT, innovation in the classroom and its impact on higher education

Gestión editorial:
Yadira Caballero Quintero
Carlos Andrés Caho Rodríguez

Director del Fondo de Publicaciones:
Jaime Arturo Barahona Caicedo
jaime.barahona@usa.edu.co

Diagramación:
Jimmy F. Salcedo Sánchez

Calle 74 No. 14-14.
Teléfono: (571) 325 7500 ext. 2131/2260.
Bogotá, D. C.

Calle 18 No. 14A-18.  
Teléfonos: (575) 420 3838 - 420 2651.  
Santa Marta.

www.usergioarboleda.edu.co

Impresión: Digiprint
Bogotá, D.C.

© Universidad Sergio Arboleda
Escuela de Filosofía y Humanidades
Escuela de Ciencias Exactas e Ingenierías

Grupos de investigación: INVEDUSA, LIOS, 
LUMEN y Joaquín Aarón Manjarrés.
ASCOLDE  
(Asociación Colombiana de Educadores).

© Campo Elías Burgos, Sergio Alejandro 
Rodríguez Jerez, Ivonne Patricia Piñeros 
Veloza, Carlos Andrés Moreno Melo, Juan 
Carlos Morales Piñero, Irma Amalia Molina 
Bernal, Nicolás Esteban Ramírez Acosta, 
Steven Hernando Vargas, Claudia Cecilia 
Castro Cortés, Brayan Martínez Molina, Sergio 
Andrés Angulo, María Paula Flórez, Diana 
María Duarte, Luis Alejandro Ángel, Adriana 
Díaz, Iván Potes Comas, José Daniel Ramírez, 
Nestor Orlando Cordero Saez, Edimer Latorre 
Iglesias.

ICT, innovation in the classroom and its impact on higher education/ Ph. D. 
Juan Carlos Morales Piñero, Ph D. Sergio Alejandro Rodríguez Jerez (editors); 
Campo Elías Burgos … [et al.] – Bogotá: Universidad Sergio Arboleda; 
Asociación Colombiana de Educadores -Ascolde-, 2019.
198 p. 
ISBN: 978-958-5511-79-8 (pdf)

1. EDUCACIÓN SUPERIOR – INNOVACIONES TECNOLÓGICAS 2. 
INNOVACIONES EDUCATIVAS 3. TECNOLOGÍA DE LA INFORMACIÓN 4. 
MÉTODOS DE ENSEÑANZA I. Morales Piñero, Juan Carlos, ed. II. Rodríguez 
Jerez, Sergio Alejandro, ed. III. Burgos, Campo Elías IV. Título

378.17 ed. 22



Content

Introduction ..................................................................................... 7
Chapter 1
On the use of technique and technology in education ................... 13
1. Introduction ................................................................................ 14
2. Initial considerations and conceptual precisions .......................... 15
3. Historical dimension and relevance of ICT in education ............ 18
4. Recovery of the original meaning of téchne (τέχνη) .................... 21
5. Final discussion  .......................................................................... 27
Chapter 2
Teaching based on the development of competences  
and their determining factors  ........................................................ 33
1. Introduction ................................................................................ 34
2. Methodology .............................................................................. 37
3. Results ........................................................................................ 41
4. Conclusions ................................................................................. 44
Annex 1 .......................................................................................... 48
Annex 2 .......................................................................................... 49
Chapter 3
Difficulties in the teaching-learning process within  
the classroom and influence of ICT to minimize them ................. 53
1. Introduction  ............................................................................... 54
2. Difficulties in the student’s learning process ............................... 55
3. Difficulties in the teaching process ............................................. 59
4. Introduction of ICT in the teaching process ............................... 63
5. Conclusions ................................................................................. 71



Chapter 4
Evaluation focused on learning: a way to innovate  
in Higher Education Institutions ................................................... 77
1. Introduction ................................................................................ 78
2. An alternative evaluation model ................................................. 80
3. Teaching resources and some examples that contrast  
the studied models  ......................................................................... 84
4. Reflection and planning of the individual as the central  
subject of knowledge ....................................................................... 86
5. Evaluative model proposal .......................................................... 88
6. Conclusions ................................................................................. 93
Chapter 5
Humanitarian Engineering: a proposal to articulate engineering 
education with social issues ............................................................ 97
1. Introduction  ............................................................................... 98
2. Theoretical framework ................................................................ 99
3. Methodology ............................................................................. 105
4. Results  ..................................................................................... 107
5. Conclusions ............................................................................... 108
Chapter 6
Access to higher education:  
much more than entering the system ........................................... 113
1. Introduction .............................................................................. 113
2. Four notions of access to HE .................................................... 120
3. Access to HE in Colombia regarding the four notions ............. 127
4. Discussion  ................................................................................ 137
Chapter 7
The added value of the Saber Pro test as an impact  
on curricular and research management ...................................... 153
1. Introduction  ............................................................................. 154
2. Approaches to the state of the art: educational quality,  
innovation, and curriculum ........................................................... 156



5

3. Education and its management:  
concept review and transdisciplinarity .......................................... 166
4. Conclusions  .............................................................................. 169
Chapter 8
Factors that influence carreer choice in Colombia:  
industrial engineering as case study ............................................. 175
1. Introduction  ..............................................................................176
2. Methodology .............................................................................176
3. Results ...................................................................................... 179
4. Conclusions ............................................................................... 190
About the authors ......................................................................... 195





7

Introduction

The accelerated progress of technology in society nowadays 
means that the way of carrying out formative activities in the 
different fields of knowledge is constantly being rethought in order 
to obtain more efficient, effective and innovative methods. This 
avalanche of changes also invades the educational environment 
and forces society to pose a series of questions regarding all areas 
of teaching. This influence in the educational field is not only 
limited to the impact that the development of new applications 
and programs has on the teaching-learning process, but also to 
the impact that the incursion of new technologies, techniques 
and software has on the curriculum, since these modify the 
skills required for professional practice. Chapter 1 of this book 
thus reviews the impact of Information and Communication 
Technologies (ICT) on education, from a philosophical, historical 
and hermeneutical point of view.

This context requires from teachers a broader vision that 
allows them to question their pedagogical work in light of the new 
advances that affect their profession. To assess the relevance of 
the incorporation of technological innovations in the educational 
field, the teacher must be aware of the essence of their work and 
also of what their purpose is when incorporating any novelty.

Based on the premise that the essence of teaching is to 
educate1, it can be considered that, in any branch of knowledge, 
the teacher must bring out the best of each student in favor of the 
proposed curricular objectives. For this reason, teachers should ask 
themselves about the goal they want to achieve with the student 

1 The word “educate” comes from the Latin “educāre”, which means to take 
off, carry or drive from the inside to the outside.
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and what strategies to implement to get the best out of each of them. The 
first question does not depend entirely on the teacher, because in most 
cases the objective is posed, to a large extent, by the syllabus of the subject. 
However, it is undeniable that in the age of Industry 4.0 young people 
need to develop a broad spectrum of skills, attitudes and competences, 
both digitally and in the field of innovation and creativity, even though 
this connection is not always acknowledged in the curricula of education 
systems (Baker, 2016). This is where the first stage of innovation can take 
place since, in addition to meeting the curricular goals, the teacher can 
center the process towards the development of competences, as it is later 
proposed in Chapter 2.

Once the goal towards which the process should be guided is clear, the 
next stage is evaluating how to do it; that is, evaluating how the student is 
encouraged to give the best of themselves. In this case, the teacher is more 
limited because they do not automatically take into account the student’s 
will so, in a certain sense, the teacher must win the student over. We might 
think that, given that the beneficiary of the learning process is the student, 
the difficulties they face during their learning process should not be dealt 
with. However, if teachers are aware of their duty, they must put the best 
means at their disposal to enthuse the student. Chapter 3 of this book 
analyzes some of the problems detected in the teacher-student interaction 
within the classroom and the support social networks and information 
technologies can offer.

Undoubtedly, the learning process in the student is in many cases 
a black box, and the teacher can never be sure of how close they have 
come to the objectives and, above all, if they managed to get the best out 
of them. In order to try to collect information about the former and to 
be able to influence the latter, the teacher uses evaluations as a tool to 
assess the process. Students need reasons to be encouraged to give that 
bit more in their learning process, and in some cases evaluations can be 
a motivating element for them, although if they are not aimed towards 
the proposed objectives, or are perceived as little challenging, these could 
actually demotivate them. The teacher can also use evaluations to obtain 
information about the student’s progress in order to reorient the teaching 
process. In either case, the evaluation can make the process more dynamic 
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and neither of the two aspects can be depreciated a priori. Depending on 
the objectives and the particularities of the case, it is up to the teacher to 
put the most effort on one or another approach to the evaluation process. 
In order to do so, a way to innovate through evaluation focused on learning 
is presented in Chapter 4. 

The cultural and the accelerated technological change also influence 
the perception that the student has about the process that is experienced in 
the classrooms, often considering it obsolete, very theoretical and far from 
reality. This perception influences the disposition of the student towards 
the process, although in many cases it is not real and is loaded with preju-
dices fed by a society that continuously innovates and that tends to judge 
the status quo as a setback. Regarding this, the teacher must be prudent, 
for they can wrongly turn innovation to an end itself, leading them to  
dabble in practices that do not add value to the essence of their work.

It is convenient, therefore, to remember that a person cannot run and 
learn at the same time; they must remain in one place for a while (Fisher, 
1997, p. 12). The teacher cannot remain oblivious to this reality either, but 
must assess the way to convey to the student the connection between the 
process that is experienced inside and outside the classroom. Therefore,  
another way to get enthuse the student depends on the ability of the teacher 
to make that connection, recognizing that, in the future of Industry 4.0, 
theoretical reasoning must be linked to the real world through applied 
projects. To illustrate this, Chapter 5 presents a proposal to articulate 
engineering education with the solution of social problems.

Although the universal access to information has been revolutionized 
by the digital era, the same has not happened to the access to higher edu-
cation, as proposed by Lewis, (1965):

In my view there is a sense in which education ought to be democratic 
and another sense in which it ought not. It ought to be democratic in 
the sense of being available, without distinction of sex, colour, class, 
race, or religion, to all who can—and will—diligently accept it. But 
once the young people are inside the school there must be no attempt to 
establish a factitious egalitarianism (…) To lower standards or disguise 
inequalities is fatal.
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In accordance with the first idea the author proposes, and as stated in 
Chapter 6, in Colombia the coverage rate of higher education does not 
exceed 50% of the population between 17 and 21 years old, aggravated 
in turn by the high dropout rates which show that about 50% of the stu-
dents of higher education withdrew from the system. On the contrary, 
the second idea the author proposes suggests that education should aim to  
maintaining high quality standards. Quality is a factor that is deter-
mined by the evaluation standards, which allow us to infer the educational 
achievements of the country. The different tests implemented by the State 
in grades 3, 5, 7, 9 and 11, known as the Saber tests, seek to stimulate 
the academic excellence of students enrolled in school. However, when 
compared to international standards, such as the Pisa test, Colombia is 
still far from achieving high quality standards, since from 72 countries 
participating in the test, it occupies the 58th place, well below the average. 
This does not mean that the state tests are not working, but simply that the 
the coverage gap still remains large. For all these reasons, it is pertinent 
to assess the added value of the Saber tests, as an impact on curricular and 
investigative management, as presented in Chapter 7.

However, although most students aspire to access university education, 
the transition from secondary education to higher education implies a de-
cision that defines their future during an unstable moment. Given the psy-
chological insecurity faced by the student, this decision may be influenced 
by factors such as family beliefs, social reputation, salary expectations, 
among others. Therefore, finally, in Chapter 8, the factors that influence 
the student’s choice of university degree are analyzed.

Ph. D. Juan Carlos Morales Piñero
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Chapter 1

On the use of technique and technology in education1

Campo Elías Burgos2, Sergio Alejandro Rodríguez Jerez3,  
Ivonne Patricia Piñero Veloza4, Carlos Andrés Moreno Melo5

Abstract
This text reflects upon the impact of Information and Communication 
Technologies (ICT) on education from a philosophical, historical and 
hermeneutical point of view. The results show that, currently, there is 
a problem of comprehension of the concepts of educational technique 
and technology, evidenced in the different ways of interpreting and 

1 This chapter is the result of the first research phase of the project “Impacto 
del uso de las TIC en el proceso de enseñanza aprendizaje de la Universidad 
Sergio Arboleda” within the “Philosophy and education” research line of the 
INVEDUSA Group of the Universidad Sergio Arboleda.

2 PhD in Philosophy from the Javeriana University. Specialist in Linguistics 
and Hispanic-American dialectology of the Caro y Cuervo Institute. 
Bachelor of Science in Education from La Gran Colombia University. 
Email: campo.burgos@usa.edu.co

3 Doctor in Knowledge Society and Action in the Fields of Education, 
Communication, Rights and New Technologies of the University of 
La Rioja. Doctorate in Philosophy from the Autonomous University 
of Barcelona. Master in Teaching at the University of La Salle. Expert 
in Analytics of the Knowledge Society. Psychologist from the Piloto 
University of Colombia. Email: sergioal.rodriguez@usa.edu.co

4 Master in Logic and Philosophy of Science at the University of Salamanca, 
Professional in Philosophy and Humanities at Universidad Sergio 
Arboleda. Email: ivonne.pineros@usa.edu.co / ivonneprs@gmail.com

5 Master in Latin American Philosophy at Saint Thomas University. Degree 
in Philosophy and Spanish Language. Member of the [interinstitutional] 
research group Tlamatinime Research Group on Latin American 
Ontology. Email: carlosamoreno115@gmail.com
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evaluating the appearance of ICT in education. In the end, it is proposed to 
continue the debate on technique and technology in the various teaching and 
learning processes.

Key words
Technique and technology; ICT; Teaching processes; Philosophy of education.

1. Introduction
The purpose of this chapter is to reflect upon on the impact of 

Information and Communication Technologies (ICT) on education. 
Bearing in mind that science and technology have allowed a better un-
derstanding and appropriation of the world that surrounds us and that 
influences all fields of culture, we can say that ICT also do so in the field of 
education. However, trying to transform education by focusing the entire 
process on the use of ICT has debatable consequences, even more so when 
the subject has not been given much thought. It seems that it has not been 
properly understood that human beings produce knowledge, invent and 
use instruments and artifacts, methods and procedures; that is, they create 
and make use of technology in the different fields of human activity and 
resort to it to organize and orient education. In this regard, it is striking 
that what predominates in instruction is the knowledge of each discipline 
and the development of skills to follow instructions or manage media, re-
sources, materials and equipment, when what really matters in education is 
the value of knowledge in relation to the spiritual dimension of the human 
being, that is, in relation to the art of living.

It seems that the use of ICT can solve all problems and contribute to 
improve the social and political conditions of the different countries, which 
is why most of the institutions worldwide and, in our case, the Colombian 
State have resorted to technology as a strategy to improve the quality of 
education.

To contribute to the debate on the role of ICT in education, this chap-
ter addresses the following points: some initial considerations and concep-
tual precisions, a brief reference to the historical dimension and current 
relevance of ICT in education, and a reflection aimed at the recovery of 
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the original meaning of téchne (τέχνη). As a conclusion, some concerns that 
may contribute to following the discussion on the subject are expressed. 

2. Initial considerations and conceptual precisions
Pondering over the impact of ICT in education implies recognizing 

that technique, science and technology are culture products on which a 
clear distinction can hardly be drawn because, originally, they were related 
to one another.

Science is not only part of culture, but also influences all fields of culture. 
Nevertheless, such influence is characterized by a certain ambiguity, 
because although it is highly valued, negative aspects have also been  
highlighted.

Technique and technology are also part of culture, equally influence 
the other cultural fields and have maintained a close relationship with  
science. This relationship also seems to be characterized by a certain am-
biguity insofar as it is difficult to clearly establish the primacy of the latter 
over the former.

Although it is considered that technique and technology are, in a cer-
tain way, applications of science, before science emerged as it is modernly 
conceived, technique and technology had existen since the beginning of 
civilization.

The verification of such facts demands a reflection that, necessarily, 
leads us to the field of philosophy. We will try develop this study from 
fields which are difficult to agree upon, such as Philosophy of Technique 
and Technology and the Philosophy of Science.

In relation to Philosophy, technique and technology are presented as 
know-how and as systematically organized knowledge, with the possibility 
of being critically analyzed, both in the practical and theoretical dimen-
sions, to build a logical and coherent discourse on concepts, terms and 
conditions or budgets that seem to identify the work of such fields.

Since Kant, cited in Herrera (2002), “(...) philosophy is seen as a critical, 
systematic and prospective discourse, not on reality itself, but on various 
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practices, among others, scientific and technological practices” (p. 174) 
(own translation). This means that since then we have entered the field of 
epistemology, understood basically as a reflection on scientific knowledge 
and, by extension, as a reflection on technique and technology. Both acquire 
increasing importance and arouse admiration for their achievements and, 
in our case, for the impact they have on the educational field.

Science, technique and technology are facts or products that are trans-
mitted to new generations through education. In every historical moment, 
men have created a representation of themselves, which has allowed them 
not only to look at themselves, but to take over the natural and socio-cul-
tural world, all of which have been preserved and transmitted by education. 
Thus, the many questions that men have been asking about the problems 
that have arisen throughout history, made possible that, as a response and 
solution, creations of the human spirit arose, such as technique, technology 
and science.

To continue pondering about the impact of ICT in education, next, we 
will try to make some conceptual precisions about technique, technology 
and science.

It has already been indicated that the concern for technique and the 
references about it can be traced back to the first moments of human  
beings on the planet. The different forms of food acquisition and supply, the 
construction of housing, the concern for clothing and, especially, the need 
for communication have been constant in the history of mankind. These 
are techniques that have been perfected to become, in some cases, models 
of adaptation and understanding of the world, and that have allowed the 
design of artifacts, knowledge and skills aimed at improving the quality 
of social life. According to Quintanilla (5th century), “(...) a technique is 
understood as a set of skills and knowledge that serve to solve practical 
problems” (p.1) (own translation). This allows to affirm that technique was 
one of the most important bases for the consolidation of communities, 
thanks to which it has been possible to reorient cultural development 
permanently.

Quintanilla (n/d) distinguishes, within the concept of technique, three 
approaches that can be evidenced: the cognitive, the instrumental and 
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the systemic. These allow to provide solutions to the problems that arise 
in the different spheres of society: in industries, in daily life, and in the 
individuality of the subject, since human beings move in these fields at 
different moments of their daily life where they make use of technique 
according to the problems that are presented to them.

On the other hand, Mumford (1971) affirms that technique allows to 
achieve not only solutions, but, in turn, creates new needs that must be 
faced in an increasingly ingenious way to seek the advance of humanity in 
history. This shows the creative spirit of the human being and his ability to 
fit into the diverse realities of societies through the use of devices such as 
tools, machines and even technical instruments (Quintanilla, n/d, p.1) that 
facilitate the appropiation of the environment and make the most of it for 
the benefit of human beings and their communities and, of course, for the 
advancement of culture.

Technique is presented as a means or element of adaptation of human 
beings to the world that surrounds them, as they contribute to the 
modification and transformation of the world to make it more comfortable, 
unlike the other species that inhabit the planet.

The appearance of artifacts as the development of knowledge  
generated, to a large extent, the concept of technology and then inserted 
it into culture as an essential component. According to Quintanilla (n/d), 
technology is understood as a set of scientifically based knowledge that 
allows to describe, explain, design and apply technical solutions to practical 
problems in a systematic and rational way (p. 1). These scientifically based 
knowledge has been produced thanks to the development of techniques 
and information that come from the use that the community gives them. 

According to Jarvie (2004), from a certain angle, technology is only 
part of the logical structure of our knowledge, and from another angle, all 
our knowledge can be considered as a substructure included in technology 
(p. 49). This means that a good part of our knowledge is in the artifacts 
that we build. However, tools are not knowledge, which means that it 
cannot only be scientific knowledge application, but application of our ex-
perience to solve problems. Technology is coextensive with our attempts to 
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cope with the world –that is, with our culture and with our society– and ,as 
such, it contains within itself both pure tools and knowledge (Jarvie, 2004, 
p. 62). This generates different processes within the advancement of the 
same knowledge. In this way, it can be considered that science, technique 
and technology have common elements. One of them is the knowledge 
that is inherited and transmitted from generation to generation thanks to 
the different education processes in each community, since in school one 
learns to explain the phenomena of the environment and to understand the 
value of science as one of the manifestations of culture.

In short, technique technology and science are part of the cultural 
heritage of humanity and complement each other in such a way that 
society has unified knowledge, including procedures, devices for universal 
use and skills that contribute to understanding the world, to transform it 
and strengthen culture itself. 

3. Historical dimension and relevance of ICT in education
The Greeks began by explaining and mastering those phenomena that 
regularly conditioned their existence... soon, they began to ask questions 
about the principles that should govern human behavior and life in 
society. Some answers had political consequences, as they did not agree 
with the magical explanations or religious beliefs that people defended.
With the passage of time, scientists were not satisfied with direct ex-
perience of nature or the techniques of artisans. Starting from their 
decision to dominate nature and put it at the service of men, they dedi-
cated themselves to perfecting and inventing their own instruments for 
experimentation. (Herrera, 1994, pp. 74-75) (own translation).

After the attempts to understand reality during the Middle Ages, a world 
of artificial nature arose, constituted by science and technology that have 
come to shape the world in which we live. The science of the Renaissance 
can be considered as the direct continuation of the Greek cosmology of the 
Ionians and Pythagoreans, the Platonists and the Aristotelians, the atom-
ists and the geometers (Popper, 2005, p. 249).

In the search for answers and solutions, scientific knowledge arose.  
It stumbled on the hypothetical and critical method that although has  
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allowed us to renounce an absolutely certain knowledge, has not led us 
to renounce the idea of seeking the truth. In this way, we can maintain 
a certain epistemological optimism, without losing sight of the Socratic 
intuition that to err is human and that the awareness of our ignorance 
constitutes the first step to knowledge. This has given rise to recognizing 
our shortcomings and mistakes to fight against fanaticism. Likewise, tech-
nique and technology have progressed.

Also, due to the institutionalization of research, science and technology 
brought about industrialization, which had implications for the social 
division of labor and for different types of knowledge. Inevitably, this 
affected the field of education, not only transforming the curriculum, but 
opening the horizon for the different professions and specializations that 
are based on scientific and technological development. 

Nowadays, technology is not the mere application of scientific knowledge 
to certain practical problems, but rather constitutes a scientific 
approach to such problems. Consequently, technology is obliged to 
establish its own research procedures, which can lead to obtaining new, 
strictly scientific information. However, it must be recognized that 
technological research is always tied to empirical rules and practical 
principles that may remain unexplained by science, although somehow 
they are effective (Herrera, 2002, p. 177) (own translation).

Science and, in general, all knowledge tends to be applicable, belongs to 
a tradition and a community, and responds to social demands. In addition, 
more and more technicians are needed, but it seems that little attention 
is given to the need to analyze the problems that arise as a result of the 
application of the technique and, particularly, those that are related to ICT.

The society of today, as stated by Sacristán (2013), is in the age of 
communication. The emergence of ICT allowed the horizons of knowledge 
to explands. As this author points out, one of the ethnocentric problems of 
knowledge is that the broad knowledge of different social realities was passed 
on thanks to the opening of the self-perceptive referents of each society. 
However, this openness does not imply that it is complete or correct, since 
access to information does not imply knowledge. The advantages offered –
for example, in terms of access to information: the Internet– are very large, 
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but the current problem of the truthfulness, handling and use of the data 
that comes from the global network is not unknown. This situation led to 
the differentiation between information and communication. Information 
implies access to data.

Communication, on the other hand, implies the use of these data to 
create networks of interaction between the subjects; thus, communication 
allows knowledge. When a society uses information to create techniques 
or technologies for development, it becomes the knowledge society. This 
refers, then, to contemporary developed societies, highlighting the cru-
cial role that knowledge plays in social dynamics, thus becoming on of 
their main distinguishing features (Sacristán, 2013, p. 22). In the same 
way, there is also a society of information that is the previous stage to 
the knowledge society. The societies that have information networks are 
information societies, but only those that generate development devices 
with this information to consolidate the knowledge –their purpose– can be 
called knowledge societies. The crucial point between one and the other is 
the development of technique or technology. For this reason, ICT appear 
as a binding element for the development of nations and seem to be the 
magic key that opens the door to the consolidation of knowledge.

The rise of new information and communication technologies has 
created new conditions for the emergence of knowledge societies. The 
global society of information in gestation will only acquire its true 
meaning if it becomes a means at the service of a higher and more 
desirable goal: the worldwide construction of knowledge societies that 
are sources of development for all and, above all, for the least developed 
countries (UNESCO, 2005, p. 29) (own translation).

Education, clearly and evidently, has arrived to the era of ICT. 
Gamification, Blended Learning, virtual environments, and MOOCs are 
only a few examples. Contemporary didactics can not be thought without 
the incorporation of new technologies, as shown by several studies (Başak 
& Ayvaci, 2017; Keris, 2009; Galindo, 2014; Liestøl, Doksrød, Ledas & 
Rasmussen, 2012; OECD, 2015).
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Due to its great advantages with respect to the improvement of 
communication processes, educational technology is here to stay (Ferrés 
& Prats, 2008). However, in the face of this situation, doubts, criticisms 
and reflections arise about its true usefulness in the formative processes. 
There is concern about the over-dimensioning that is being given to ICT 
in education and the loss of the essence –in the words of Heidegger (1997) 
– of what it means to educate. Gardner (2000), for example, emphasizes 
that technologies in education are only instruments. 

4. Recovery of the original meaning of téchne (τέχνη)
The role that technique, technology and science have had throughout 

history gives us the opportunity to review its meaning. In this regard, it is 
worth reminding the idea that the Greeks had about these, who considered 
them as a series of practices that individuals made to become owners of 
themselves and improve their quality of life. Téchne (τέχνη) was originally 
conceived as the art of living that sought to elevate the human condition to 
go beyond the ordinary occupations of life.

The concept of technology comes from the union of two clearly de-
fined words: téchne (τέχνη) and logos (λóγος). This means that the concept 
of technology is the possibility of production of a knowledge conditioned 
to a defined art (τέχνη): the production of knowledge (λóγος) arises from 
specific art. This means that educational technology depends, of course, 
on what educational téchne (τέχνη) means. From the hermeneutic point 
of view, it is correct, but not true, to point out that technology is the set  
of knowledge typical of a technique.

The exercise of education has remained a fundamental property of 
our existence and it is necessary to determine how this has shaped the 
art of life. In addition, the production of the technique requires a practice 
(ποίησις): to allow that which is not to be. However, it is unclear to see 
this situation in the enunciation, for example, of ICT in education. What 
is it that unveils ICT in the training fields? What is it that makes, for  
example, moodle to be considered as a technology of education? What 
is the purpose when using a technological application in the classroom? 
Without the intention of giving hasty answers, it is necessary to clarify 
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what is the téchne (τέχνη) of education, that is, what technology of educa-
tion should really mean?

Explaining the concept of téchne (τέχνη) requires a philological 
archeology into classical times. It was in the Hellenic world where the 
referred concept was established based on the exercises of teaching 
and learning. In ancient Greece, learning and teaching were under the 
development of the spiritual exercises of men, which sought the fulfillment 
of the Delphi maxim of knowing oneself (γνῶθι σεαυτόν). Therefore, to 
understand the most characteristic bonds and networks possible of téchne 
(τέχνη), it becomes necessary to subvert in the interpreter the habitual 
evaluations of the philosophical tradition. The dedication to the adventure 
of Greek thought requires, as Nietzsche (2014) would say, “to thoroughly 
cure” (p. 72) many of the interpretive guidelines which have unfavorably 
caused the spiritual exercises of classical antiquity to be relegated by the 
excesses of other theories based on Greek thought.

The exercises carried out by the Greeks had the purpose of achieving 
wisdom, so that an art of living was established for them (τέχνη του 
βίου); an art of living that was encouraged and manifested in practices 
or technologies that the individual carried out on oneself. It was about 
different and selected exercises that allowed to constitute and reproduce 
a control of oneself despite the conditions that have always characterized 
human nature. The higher end for the philosophers was indeed their life. 
To become lord of oneself through various exercises was the means to 
voluntarily live close to that desired life. The Greeks lived with the desire 
to acquire spiritual power over their pros and cons; that is, they wanted to 
capture the perspective of their better state of living in each estimate they 
made of themselves. But more than preparations, rodeos and trials, the 
spiritual exercises in the body and in the soul constituted the experience of 
overcoming the most varied and contradictory states proper to an ordinary 
life.

Actually, the spiritual exercises did not have the function of a  
preliminary condition that would give rise to a full life in the philoso-
pher; its elaboration was rather the success of that kind of enhanced life. 
Spiritual exercises were vitally related to the conception of téchne (τέχνη). 



23

Chapter 1. On the use of technique and technology in education

And the latter would be related to what Hegel (1958) called “living art”, 
an expression that means that art is interwoven with life itself. The ar-
tistic phenomenon manifested itself in the human phenomenon. The de-
ployment of the task and understanding of art depended on the new and 
surprising human forms that it was acquiring. Thus, the integration of the 
practices used for the individuals to forge themselves through a discipline 
of the heart involved the realization of living art. Its Greek term was téchne 
(τέχνη).

Modern existence has been deprived of this art of self-practice or, as 
Foucault (2014) put it in his 1982 classes, of self-care. The art of living is the 
philosophical attitude that traces a behavior regime in order to make life a 
work of art. It is the restlessness of the one who makes himself analogously 
to an artistic work. Excluding any cookbook idea of a bourgeois mind, the 
Hellenic culture sought to hold a permanent tension to make the person 
who looked look at himself and the person who acted act himself. A tension 
that transfigured the subject himself since when the person was doing, he 
was doing himself through his own actions. It was an uninterrupted care 
of the self-made subject. Here it is possible to interpret aesthetically the 
restlessness of the individual for his own self (a self that is made with one’s 
own exercise).

In this way, ancient philosophy was not only, nor mainly, high-flying 
speculation –that is, theoretical discourses– but daily attitudes that were 
based on real experiences. Its aspiration was to learn to create the dazzling 
content of truth itself. The word dazzling is very telling in this context 
because such content would have the force to overcome the restlessness 
of the modern age, which is the consequence of being separated from 
oneself or of an imminent being wrapped around oneself in an excessive 
subjectivity. In their life, the transformation of the subject requires working 
himself in a way that engenders an aesthetic balance (permanent care) of 
his interiority and his externality through an arduous spiritual exercise.

Although the practice of oneself was directed to all individuals, only 
some were able to carry it out. Without referring to the groups that  
affirmed this lifestyle in ancient times, every subject had to undergo cer-
tain education for learning this art; an education that was not based on 
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transmitted knowledge, but on the knowledge that was used as a reform 
of the individual or as an operator of his own transformation. What he 
learned was properly the conception of téchne (τέχνη).

Hadot (2002) points out how the lack of domination of one’s passions, 
the continuous exaltation of one’s own name, the postponed grief and 
hatred in the soul of the human being and, in general, the lack of necessary 
work on oneself are chronic diseases of human existence. The intention to 
describe this harmful human reality, through the analysis of an interesting 
passage by Georges Friedmann, is to show the relevance of the spiritual 
exercises of classical antiquity at the moment of taking himself as an object 
of study, that is, of care. Thus, in order to do self-therapy, the philosophical 
understanding of spiritual exercises is extremely significant for those who 
propose to assume a life behavior. Accordingly, making philosophy of 
oneself produces in the subject a transformation of the vision of the world, 
a metamorphosis of his personality. For Hadot (2002), “the word ‘spiritual’ 
is quite apt to make us understand that these exercises are the result, not 
merely of thought, but of the individual’s entire psychism” (p. 82).

Téchne (τέχνη) is certainly not the learning of abstract theories, but the 
art of living, of learning to live. The philosophical act from this perspective 
is not related to the advance of the cognitive level, but to the enriching 
development of the existence of oneself. “It is a progress which causes us 
to be more fully, and make us better” (Hadot, 2002, p. 83). The process of 
learning does not consist of developing the ability to capture the main idea 
of texts, but of the constant development of a particular style of living that 
engenders more authenticity to the conditions of life, to provide more inner 
peace and freedom. 

Disorder of the mind, being dominated by worries, feeling exaggerated 
fears, all deprive the individual from being able to take care of himself, 
because he does not control their mind and becomes unconscious of his 
own life. That is, he defines his attitude of life in exercises that give him 
permanent concentration on himself, on the infinite value that his life has. 
“The philosopher is fully aware of what he does at each instant” (Hadot, 
2002, p. 84). These spiritual exercises are exposed by many philosophers 
of the Greco-Roman era, and even today they can be illustrated in works 
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such as those by Friedmann or Fernando González. For example, medi-
tation, memorization, reading, among others, are exercises that allowed 
the subject to increase the attention of his life and, therefore, access the 
consciousness of his own self.6. 

Ancient philosophy, rather than having concern for the elaboration 
of theoretical discourses, maintained as its primary interest to make a 
style of life, through a special technique, a way or an art. The detailed 
conception of oneself achieved with téchne (τέχνη) meant the effectiveness 
and authenticity of the exercises, or, as Foucault (2002) called them, of the 
technologies of the self. It is this artistic possession of oneself that will now 
help us to understand how today’s education, based on technology, does not 
follow the Greeks’ conception of educating oneself; hence its unfortunate 
consequences.

According to Zuleta (2009), the expression “educational technology” as 
it is understood today produces a negative effect in relation to the interest 
of forging formative academic processes, since it causes them to wander 
from one place to another, in search not of wisdom, but of the permanent 
accumulation of information. Hence, although the amount of information 
available to those who teach and learn is getting bigger and the time 
it is taught is getting shorter, teachers often rely on the effectiveness of 
technology and leave aside the essential pursuit of educating That is, 
technology fulfills its function by illustrating content from different areas 
through audiovisual systems, teachers performe their duties with certain 
ignorance, as they do not pay attention to the fact that students only see 
and hear the information presented to them, and in no way incorporate it 
to configure their own thinking.

Thus, those who tend to the use of technological devices in the field 
of education generally rely on exposing an image rather than explaining 
a concept about any given subject (Zuleta, 2009). The truth is that only 
through conceptualization is it possible to understand the complexity of 
different types of knowledge, since students can critically assess what they 

6 It is not necessary to specify what such exercises consisted of; it is enough to take into 
account that téchne (τέχνη) was the appropriate form of their practice. It was the way 
in which men learned the art of transforming their own personality.
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are learning. Schopenhauer (2013) points out that broad knowledge differs 
from superficial knowledge, as the latter provides only a knowledge related 
to information, while the former is committed to explaining why anything 
is so. Indeed, this German thinker states that truth is almost always intro-
duced through the back door, accidentally resulting from some collateral 
circumstance (p 212). In this way, although with technology there are ways 
of drawing lines to draw the Pythagorean theorem, if the apprentices ex-
perience a lack of internal coherence, they cannot make the fundamentals 
of what they learn as their own. This type of learning is called unscientific 
because it resembles the doctor who knows the disease and the remedy 
against it, but not the connection between both terms (Schopenhauer, 
2013, p. 212). 

The practice of education seeks to train human beings so that they 
can cope with greatness the eventual accidents of life, like misfortunes 
and falls in general. In this way, to educate is to configure a security  
mechanism in the human soul; that is to say, to fertilize in his interior the  
necessary force to dominate and to free himself of the difficulties that 
appear in day to day life. It is not a question, says Foucault (2014), to in-
culcate a technical and professional knowledge linked to a certain type of 
activity (p.104), but rather a training that prepares man against the dan-
gers of the world of life. Thus, the instructio (in Seneca’s translation) is 
not determined by professional training that neglects the formation of the 
spirit of those who aspire to gain a profession. The téchne (τέχνη) of edu-
cation refers to the experience of the learner who, when confronted with  
knowledge, becomes the operator of his own transformation through 
thought. 

In Robin’s words, cited by Hadot (1998):

The fruitful soul cannot fertilize and fructify more than through its 
trade with another soul, in which the necessary qualities will have been 
recognized; and this commerce can be instituted only by the living word, 
by the daily conversion that a common life supposes, organized for 
spiritual purposes and for an indefinite future, in short, a philosophical 
school, just as Plato had conceived his (p. 68) (own translation).
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Consequently, a teaching process that demands students who think 
should focus on spirituality, in the search for the experience of thought 
for making the necessary transfigurations to have access to knowledge. 
Unfortunately, teaching has been affected by the unreflective incorporation 
of ICT for the progress of students. Although educational practices must 
be modified according to the new challenges of human existence, they 
cannot displace téchne (τέχνη) itself, which makes what is needed to forge 
an education between human beings possible.

5. Final discussion 
Today’s world is unthinkable without science, technique and technology. 

These are imposed as a need that responds to a social demand, while a 
society is formed as a project and as a vocation, and becomes aware of the 
needs for more science and more technology. The answers to these demands 
imply the obligation to be known, used, valued and socially rewarded. It is 
a demand referred to the need men of science feel to constantly formulate 
new problems that demand new answers, independently of the practical 
use.

In any case, it is necessary to keep in mind that, while science and 
technology can contribute to comfort trying to maximize well-being and 
happiness, it is more urgent to avoid or reduce pain and suffering, an issue 
that, for now, seems difficult to be assured. Hence the need for the scientist 
and technician to not only hold in high esteem independent and critical 
thinking, but there is a need for them to be aware of the dangers inher-
ent in the application of ICT. The most referenced example is the use of  
science and technology for war, which in itself is bad and makes 
men worse. This shows the need to clarify what the use of science and  
technology means in war, not only in terms of destruction and death, but 
of moral degradation. Equally worrying is the addiction to technology for 
pure fun without any effort or submerging in it to escape reality without 
any other objective (López, November 20, 2017, p. 4).

Nowadays, the application of science and technology is explained if 
one takes into account that they contribute to understand that human 
existence is a project more than it is a destination. For the Greeks, who first 
developed science and technology, human existence was ruled by the gods 
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or by nature and man had no choice but to accept it irremediably; although 
sophists considered that existence, more than an inexorable and blind fate, 
was a project that human beings could assume on their own which would 
later be assumed based on reason and self-determination. Thus, science and 
technology began to be conceived as know-how and knowledge that could 
be used to regulate human behavior and, in general, life in society, not only 
dominating nature, but dominating oneself. This explains why science and 
technology have contributed to build an artificial world that transforms 
human life daily.

Education as a sociocultural and historical phenomenon has contributed 
to the modeling of men and their communities; in it, science and technology 
have had an increasing influence. These days are considered as determining 
factors for the development of societies at different levels: social, economic, 
political, etc., as well as to organize education taking into account the 
impact of ICT, which have changed in its structure and organization. It 
is important not to lose sight of the impact that technology has on the 
transmission of knowledge and, especially, on the use of ICT, which 
have come to occupy a relevant place within the educational community 
(students, teachers, directors of institutions, parents and society in general).

Ontologically speaking, the naturalization of ICT still remains to be 
discussed. It is clear that science, technique and technology, as well as ICT, 
are universally recognized objective realities that, although are products 
of humanity, have autonomy and a life of their own and can evolve and 
determine the course of history, as well as, to some extent, the course of 
education.

In this regard, Popper 

(…) considers that there are three ontologically distinct worlds; world 
1, which is that of the objects of the physical world; world 2, which 
is that of states of consciousness or mental states, that of conscious or 
unconscious experiences; and world 3, that is related to the contents 
of scientific thought, poetic elements, works of art, the contents of 
books, magazines, libraries, computers, there are theories, arguments, 
problematic situations and, in general, the world of meaning that is the 
world of culture (cited in Burgos, 2015, p. 84).
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In this sense we can consider technique and technology also as human 
products belonging to world 3.

It is important to make clear that science, technique and technology 
cannot be identified, as well as ICT with artifacts, media or equipment 
(elements that belong to world 1) that are generally their products. Their 
nature is of another type: they are human creations that rather have the 
character of applicable algorithms to develop activities related to the 
solution of problems, which, as in other fields, contribute to solving many 
problems of education. ICT, in fact, lend us great support but are always 
instrumental. This means that they are to contribute to the promotion of 
human formation. Because of their instrumental nature, they can be used 
for different purposes.

In short, technology is not the management of a discipline, it is not 
developing skills to follow algorithms or mechanical handling of materials 
or equipment to achieve some objective; from an educational point of view, 
technology, like ICT, is production and use of knowledge conditioned to 
the specific art of teaching. It becomes an art of living that responds to 
deeper needs. It consists in using the formative force of knowledge that has 
to do with the spiritual dimension of the human being to improve their 
quality of life. 
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Teaching based on the development of competences  
and their determining factors 1
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Abstract
This research analyzes the factors that determine learning when tea-
ching focuses on the development of competences. The study was ca-
rried out during the academic year 2016-02 in the Seminar on Re-
search and Development of the Sergio Arboleda University, where 
inverted teaching was used as a methodology and a linear regression 
model was defined to evaluate learning. The results show that when the 
teacher provides feedback, students adjust more easily to the curricular 
objectives. Finally, it is observed that the quality of education is the 
determining factor in the process of competency development.
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1. Introduction
The decision to focus the teaching-learning process on the development 

of competences implies, in the first place, to clearly identify the learning 
objectives that are intended and, second, to adapt the methodological 
strategy to achieve them (Zabala & Arnau, 2008). Once this stage has 
been advanced, the decisive process takes place in the classroom where 
the teacher-student interaction takes place. It is in this scenario that 
variables such as the quality of teaching, the dedication and motivation of 
the student, the intellectual abilities of the student, among others, play an 
important role (Salas, 2005; Tambingon, 2014).

In this sense, the teaching system used by the Industrial Engineering 
Program of the Sergio Arboleda University has focused on the achievement 
of the curricular objectives of each subject. However, progress has already 
been made in adapting the education system to one based on competencies. 
Apart from seeking to achieve curricular objectives, what is pursued is the 
achievement of learning objectives focused on strengthening competen-
cies, as can be seen from the study carried out by Morales & Angel (2016).

The first stage, say Morales & Angel (2016), was to define the compe-
tencies for both the program and each subject. For this task, the generic 
competencies established by the Accreditation Board for Engineering and 
Technology were taken as starting point and can be consulted in Annex 
1 (ABET, 2014). Also, Annex 2 presents the curriculum of the Industrial 
Engineering Program adapted to a competency-based approach.

However, it is important to bear in mind that, although it is intended to 
focus on an education system that seeks the development of competencies, 
its successful implementation requires adequate training and commitment 
on the part of the teaching staff. Likewise, it must be taken into account 
that the students’ learning depends on situational factors, including the 
structure of the course, the content and the characteristics of the appren-
tice (Persky, Henry & Campbell, 2015). The objective of the teacher is in 
this case to ensure that the student achieves the objectives of the course 
(both curricular and learning) taking into account the interaction of these 
factors. 
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Figure 1. Determinants of learning

Source: own elaboration based on Persky, Henry and Campbell (2015).

The information shown in Figure 1 shows that the student’s learning 
process is a variable that depends on situations that are not static from 
one subject to another and from one student to another. The teacher must 
design his teaching strategy keeping in mind that the learning curves will 
depend on the complexity of the subject and the learning rhythms of the 
students (Anzanello & Fogliatto, 2011).

It is also important to keep in mind that the learning process is linked 
to the evaluation system used by the teacher. In fact, there are authors who 
propose that the evaluation stage forms part of the learning process based 
on a genuine feedback process (Molina, 2013; Sáiz & Arreba, 2014). And 
there are studies that suggest that the student has an active participation in 
their evaluation (Rodríguez-Gómez, Ibarra-Sáiz, Gallego, Gómez-Ruiz, 
& Quesada, 2012).

Although this approach may be interesting, in practice it may be 
affected by the restrictions imposed by the academic system. In the case 
of the Sergio Arboleda University, in each subject a minimum of three 
evaluations must be done within the academic period with a percentage of 
30% for the first cut, 30% for the second and 40% for the final one.

If the percentages are evaluated considering the time available per 
evaluation period (see Table 1), it is observed that, although initially the 

Learning

Course structure Content

Class size Motivation Study habitsInstructional
strategies

Communicative
skills Savvy

Qualitative / 
quantitative

Theoretical and 
practical

Learner´s 
characteristics
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commented norm does not imply a restriction for the teacher, relating it to 
the time available, there is an inverse relationship between the latter and 
the percentage evaluated. 

Table 1. Weeks of Sergio Arboleda  
University class by cut

Source: Own elaboration.

Based on the information of Table 1, and the internal regulations al-
ready mentioned, it is observed that, the evaluation system can become, 
an obstacle for the teacher, especially for the third evaluation period, be-
cause with 23.44% of the time should weigh 40% of the evaluation. This 
poses limitations that do not adjust to the learning process of the stu-
dent, although the intention may be to facilitate uniformity and agility in 
processes. 

In addition, it is important to bear in mind that the design, application, 
qualification and feedback of an assessment instrument focused on 
learning takes up considerable work time. Specifically in the cases where 
the competences that are intended to be strengthened are worked on 
theoretical or qualitative subjects, or with groups with a high number of 
students, the dedication and planning of the teacher is important.

Evaluation 
period First period 30 % Second period 30 % Third period 40 %

Weeks-
on-hand

Non-
working 
days

Weeks-
on-hand

Non-
working 
days

Weeks-
on-hand

Non-
working 
days

2015-I 7 0 5 1 4 1

2015-II 7 1 5 1 4 2

2016-I 7 0 5 1 4 1

2016-II* 7 1 6 1 3 2

Average 
time 43.75% 32.81% 23.44%
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Faced with this situation, the teacher may be tempted to opt for 
evaluation schemes designed to solve their problems, rather than focusing 
on a well-designed, objective evaluation, conceived to generate an enriching 
feedback for the student. As a consequence, there may be cases where tests 
that should be individual (given that the capacity for group work is not 
being measured) are carried out in pairs, or where work that should be 
done in pairs or groups of three (3) people (because its scope does not allow 
more) are carried out by 4 or 5 members.

The topic of evaluation centered on learning will be addressed more 
fully in Chapter 4 of this book. Now it is fundamental to review in depth 
studies on learning based on the development of competences, specially in 
the field of Engineering. In this sense, Trujillo & González (2010) propose 
didactic strategies that encourage active learning. The authors state that 
it is possible to design learning processes based on the construction of 
knowledge that guarantee the assimilation of knowledge and that promote 
the student’s intellectual autonomy (p.3). On the other hand, in the study 
conducted by Matos (2009), the students under study highlighted that they 
had experienced difficulties in adapting to the modalities of the institution, 
but that the work for competences strengthened both the learning and 
investigation. In traditional education, it is assured that it is not demanding, 
superficial, does not invite research, is not structured and almost always the 
student is only a listener. On the other hand, they comment that teaching 
focused on competencies is reflexive, encourages research, is complemented 
by practice, demands a lot of student participation, helps to work in an 
orderly manner and leads to a deepening of knowledge.

Based on the foregoing, and bearing in mind the needs of teaching active 
methodologies by the School of Engineering that encourage teaching based 
on competencies as defined in the work of Morales & Angel (2016), it is 
interesting to know the factors that determine student learning, resorting 
to competency-based teaching.

2. Methodology
The main objective of the Seminar on Research and Development is to 

stimulate and introduce the student to basic and applied scientific research 
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in the field of Engineering. The students who attend belong to the fifth 
semester of the Environmental Engineering, Electronics, Systems and 
Industrial careers of the Sergio Arboleda University. As a curricular objec-
tive, this subject seeks the students develop a research proposal applied to 
the field of engineering. One of the learning objectives is defined for the 
students to strengthen the capacity to formulate and solve problems and 
ethics as a basic pillar.

The methodology used by the teacher during the course was mainly 
based on the flipped classroom (Tucker, 2012). It also included, apart from 
the master class, the accompaniment of the groups during the classes, the 
use of the virtual platform Piazza.com to make all the course material 
available and interact with the students, a review session directed by a spe-
cialist and the active feedback of the works. The first part of the course 
was more theoretical since it tried to introduce students to the world of 
research. Chalmer’s text (2000) “What is that thing called science?” was 
used as a guide. During this stage, the students had to bring some ques-
tions that would serve to develop the theme of each session and they were 
discussed in small groups before beginning the teacher’s presentation, 
which was accompanied by the comments of the groups.

During the second and third part of the course, the curricular objective 
focused on the development of the research proposal presented in two ad-
vances A and B. In these cases, the methodological strategy included the 
master class for the most theoretical aspects, ensuring as a complement a 
personalized follow-up to the work of each group, given that there was a 
great variety of topics justified by the different careers. The most practi-
cal sessions included the use of available research software and resources 
(Scopus, ScienceDirect, Scimago, Mendeley, SPSS). These sessions were 
held in the classroom and in the systems rooms, relying as well on the 
previous work of the students.

The study was conducted during the second semester of 2016 with 72 
students grouped into two courses: group 01 was made up of 40 students 
and group 02, of 32 students. The students worked during the semester in 
teams of 2 or 3 people and formulated 28 research proposals in total.
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The evaluation system was divided into three sections: during the 
first cut, the evaluation was individual, given that the objective was to 
consolidate the knowledge of philosophy of science and the greater pro-
portional weight was given to the study that was developed during the  
sessions. During the second and third cuts the evaluation was done by 
groups, trying to ensure that the feedback generated learning, and in these 
cases, the main weight of the evaluation was given to the proposals. In 
these two sections, the students focused on preparing their research pro-
posal and the evaluation in both cases consisted of an exhaustive review of 
aspects of form, structure and content of the proposals.

In order to evaluate the achievement of the objectives, which included 
the ability to formulate and solve problems and the strengthening of ethics, 
the ethical capacity of the students was measured by reviewing authorship 
of the works and through an experiment applied at the end of the course. 
In relation to the measurement of competence to formulate and solve 
problems, information was collected through two surveys and analyzed 
using a linear regression model.

To strengthen students’ ethics, they were instructed on the importance 
of respecting the authorship of the study and were introduced to the use 
of the APA standards by the Mendeley reference manager and informed 
that, to verify the authorship of the works, these would be reviewed using 
the Turniting platform. In the two deliveries that made the proposals the 
same procedure was done.

Finally, at the end of the course an experiment was designed to assess 
the strengthening of ethics in the students and validate the following  
research hypothesis: “When the teacher provides spaces that facilitate 
cheating, the students, regardless of the grade they need, do so”. To this 
end, the teacher made a presentation of a research project to group 01, 
which was the one that had accumulated the highest grades and then  
applied a quiz where the student was asked their opinion on several very 
basic parts of the presentation. The questions did not ask for an exact 
answer, but an opinion. As an incentive, a bonus was offered (extra points) 
that was not very significant in the overall grade of the student. After 
the quiz started, the teacher simulated a phone call and indicated that 
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they would be absent for a moment, leaving the presentation active on the 
screen located on the first slide. To assess the behavior of the students, 
there was an infiltrated person in charge of recording what happened in 
the class in the absence of the teacher.

Table 2. Questionnaire variables

Source: Own elaboration.

Factor Related variables
Gender Female ( ) Male ( )

Intelectual 
capacities Career average

Quality of 
teaching

Clarity in the explanation
Openness to student participation
Clarification of doubts

Availability to information sources

Student’s 
dedication

Punctuality in attendance
Participation in the class
Preparation of the class
Dedication in the preparation of the 
asignments

Application of 
knowledge

Application of contents
Connecting the themes of the subject with 
other subjects
The proposal that was developed generated 
innovation and entrepreneurship

Competency-
based learning

Skills needed to formulate a problem
Knowledge needed to formulate the 
objectives
Skills needed to structure a theoretical 
framework
Learning about the use of APA standards
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To evaluate the pregress in the competence of formulation and 
resolution of problems, a methodological approach was defined as a linear 
regression model. The dependent variable was competence-based learning 
and the independent variables were: the quality of teaching, the career 
average, student dedication and application of knowledge, following the 
methodological proposal used by Salas (2005) and by Tambingon (2014).

The information was obtained through a semi-structured questionnaire 
that collected the information of the variables shown in Table 2, using a 
Likert scale. To ensure the reliability of the answers, the anonymity of the 
participants was assured by sending the questionnaire through an internet 
link to the emails of the 72 students during the end of the third cut of 
2016, from which 49 valid responses were received. 

Finally, to evaluate the relevance and quality of the feedback activities, 
a last session of differentiated reinforcement was carried out for the two 
groups. In group 01, the activity consisted of presenting a review session 
directed by the professor, who integrates and related all the concepts 
worked on during the course, in such a way as to strengthen the proposals 
that were being made. In group 02, given that it had had the most deficient 
results in the proposals, the activity was carried out with the same script, 
but this was directed by a person from the work team. In both cases, at the 
end of the activity a second survey was applied, but this time, apart from 
knowing the student’s perception of the acquired learning, they were asked 
to assess the usefulness of this special session and its quality.

3. Results
Given that the first stage of the course was focused on strengthening the 

basic notions of research, part of the evaluation focused on the individual, 
although group work had great significance. The grades obtained by the 
students in this stage were quite good with mean and standard deviation 
of 4.02 (0.47) for group 01 and 3.70 (0.52) for group 02 respectively.  
The rating scale ranges from 0.1 to 5.0.

For the second evaluations, where the students had to deliver version 
A of the proposal, the grades of the works were much lower (see Table 3) 
with mean and standard deviation for group 01 of 3.41 (0.89) and for group 
02 of 2.91 (1.22). 
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Table 3. Results of the proposals

Source: Own elaboration.

For the third evaluations of the course, the proposals improved sig-
nificantly and the grades show it, going from 3.18 in proposal A to 3.74 
in proposal B. Likewise, the differences within the groups were reduced, 
which is evidenced in the decrease of the standard deviation of proposal A 
(1.07) to proposal B (0.97).

Apart from this, since the authorship of the proposals on the Turniting.
com platform was verified, three acceptance ranges were defined with 
respect to the plagiarism percentages defined by the software. The first 
rank, classified as “without plagiarism”, ranged from 0% to 24%, assuming 
that the program had deficiencies in the criteria it used. The second rank, 
defined as “plagiarism to review”, went from 25% to 45% and included a 
penalty in the rating. The third rank, defined as “very serious plagiarism”, 
went from 46% and included the cancellation of the proposal.

The results of this evaluation for proposal A showed that for group 01, 
66.67% of the proposals were placed in the first rank, 26.67% in the second 
rank and 6.67% in the third rank. For group 02, 46.15% were in the first 
rank, 38.46% in the second rank and 15.38% in the third rank. This result 
was the main factor that affected the rating of the proposals.

Regarding the experiment conducted at the end of the course related 
to ethics, it was evident that the expected behavior as “assumption of the 
researchers” was validated by 90% of the students, but they also adopted 
positions that went beyond what was expected. 

Propousal Groups Mean N Standard Deviation
A 01 3,4133 15 0,89248

02 2,9092 13 1,21719

Total 3,1793 28 1,06632

B 01 3,9987 15 0,67379

02 3,4377 13 1,19541

Total 3,7382 28 0,97555
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When evaluating the professor of the subject in the University platform, 
it was observed that the students who obtained higher qualifications (Group 
01), evaluated the teacher with lower qualification (3,89/5) and students who 
obtained lower grades, but who were reinforced with different strategies, 
rated the teacher’s work better, giving them a higher score (4,15/5).

The results of the regression analysis indicate that the model offers a 
good fit and according to the results of Table 4 indicates that the subject is 
explained by 61% following the explanatory variables considered. 

Table 4. Model summary

Source: Own elaboration

According to the results obtained, summarized in Table 5, it is observed 
that the factor that determines to a greater extent the process of learning 
competences in students is the quality in education (0.688). This variable 
was found to be positive and significant in the model. The variables of 
student dedication and career average have a relevant contribution in the 
model, but they are not significant. Finally, the knowledge application 
variable was excluded from the model because it was not relevant to explain 
the behavior of the dependent variable. 

At the end of the course, a second survey was applied during a differ-
entiated reinforcement session for the two groups. Although the content 
of the session was the same, this time a non-related teacher was invited to 
lead the session with group 2. The survey only evaluated the usefulness of 
the session to reinforce learning and the quality of the session. A Likert 
scale of 1 to 5 was used. The results are shown in Table 6. 

R R Square Adjusted R 
Square

Std. Error of 
the Estimate

Durbin-
Watson

0,806a 0,650 0,627 1,65417 1,947

a. Predictors: (Constant), Career average, Student’s dedication, Quality 
of teaching. 
b. Dependent variable: Competency-based learning
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Table 5. Coefficients a

Source: Own elaboration

Table 6. Results of the reinforcement session

Source: Own elaboration

The results indicate that both groups rated the usefulness and quality 
of the session in a very positive way, although group 2 stands out in the 
evaluation. This may be due to the natural predisposition that students can 
form towards the teacher of the subject. In fact, this evaluation is directly 
related to the official grade given by the students to the teacher. It can also 
be deduced from the results that the incorporation of an external teacher 
can facilitate the reinforcement of learning.

4. Conclusions
From the analysis of the results obtained, it can be concluded that, when 

the teachers provide feedback, the students adapt better to the proposed 

Model

Unstandardized 
Coeficients 

Standardized 
Coeficients 

t Sig.
B Standard 

Error Beta

(Constant) -2,574 2,251 -1,144 0,259

Quality of teaching 0,580 0,104 0,614 5,575 0,000

Student’s dedication 0,267 0,121 0,250 2,200 0,033

Career average 0,966 0,427 0,217 2,261 0,029

a. Dependent variable: Competence-based learning

Quality of the session Utility of reinforcement 
session to improve learnig

Mean Standard 
Deviation Mean Standard 

Deviation N Groups

3,92 0,89 3,86 0,95 36 1

4,44 0,50 4,07 0,47 27 2
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curricular objectives. Likewise, flipped classroom plays a fundamental 
role in students’ learning, allowing them to delve a little deeper into the 
processes.

On the other hand, the research shows that when the teacher promotes 
spaces that facilitate cheating, the students regardless of the qualification 
they need, tend to use these opportunities.

Likewise, it should be noted that when the teacher applies strategies 
focused on strengthening learning by competences, students, regardless of 
the grade obtained, positively recognize the teacher’s effort. Therefore, the 
grade that students give to their teachers does not always have to do with 
the grades they obtained themselves.

The study evidences that the teaching strategies applied by teachers 
favor student learning. The evaluation systems that are taught in institu-
tions can be a difficulty for teachers if they are not planned focused on 
student learning.

There are several factors that determine students’ learning, like the 
methodology that is taught in the different sessions. The results of the 
research show that the quality of teaching –defined as clarity in the 
explanation of content, openness to student participation and availability 
to clarify doubts– represents the determining factor in the process of 
developing competencies. This finding makes clear that, although the 
student’s dedication and intellectual abilities are important, the teacher is 
the main element that ensures the development of competencies.

Finally, this study states that teachers can strengthen student learning, 
which leads to the success of students and teachers. 
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Annex 1

A
BE

T

ABET outcomes

A An ability to apply knowledge of mathematics, science, and engineering.

B An ability to design and conduct experiments, as well as to analyze and 
interpret data.

C
An ability to design a system, component, or process to meet desired 
needs within realistic constraints such as economic, environmental, social, 
political, ethical, health and safety, manufacturability, and sustainability

D An ability to function on multidisciplinary teams.

E An ability to identify, formulate, and solve engineering problems.

F An understanding of professional and ethical responsibility.

G an ability to communicate effectively

H The broad education necessary to understand the impact of engineering 
solutions in a global, economic, environmental, and societal context.

I A recognition of the need for, and an ability to engage in life-long learning.

J A knowledge of contemporary issues.

K An ability to use the techniques, skills, and modern engineering tools 
necessary for engineering practice.
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Annex 2
ABET Competences in the Industrial Engineering Program

ABET COMPETENCES

B
as

ic

SEMESTER a b c d e f g h i j k

I

Introduction to Engineering a h i

X Diferential calculus a

Logic and programming a b

Digitized drawing b c g

Introduction to Economics a j

Organization of the Colombian state j

Grammar I g

II

Systemic thinking c e h

X Material science a b

X Mechanical Physics and Laboratory a

X Applied linear algebra a

X Integral calculus a

Computer tools a b

Grammar II g

III

Mecanical machines a c k

X Electromagnetic Physics and Laboratory a

Statistics I a b

X Mathematical modeling for engineering a

General Accounting and Costs a

Religious culture f g



50

ICT, INNOVATION IN THE CLASSROOM  
AND ITS IMPACT ON HIGHER EDUCATION

ABET COMPETENCES

B
as

ic

SEMESTER a b c d e f g h i j k

IV

Electric machines a c

X Thermodynamics a

Statistics II a b

Operations research I a c k

Product and process engineering d e k

Rodrigo Noguera Laborde g j

V

R + D + I Seminar c e j

Method and time engineering c e

Operations research II a b k

Industrial processes h i j

Human factor engineering b c e

Financial engineering a b e

Market engineering e k

VI

Professional Elective I d

Renewable energy and ecoinnovation

Integrated manufacturing a b e

Quality assurance c j

Planning, programming and production 
control a b k

Project management and management c h j
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ABET COMPETENCES

B
as

ic

SEMESTER a b c d e f g h i j k

VII

Professional Elective II d

Elective of Deepening

Comprehensive responsibility c f h

Simulation of production systems a b k

Modeling and logistics a c e

Production and operations management a e k

Elective Humanities I

Comprehensive responsibility c f h

VIII

Update seminar e

Elective of Deepening

Professional Elective III d

Business creation workshop c g j

Proyect Management c d h

Ethics and social responsibility f

Elective of Humanities II f

IX

Degree option i j k

Professional Practice f g i

Frequency of the competence 25 12 15 5 11 6 7 7 4 9 9
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Chapter 3

Difficulties in the teaching-learning process within the 
classroom and influence of ICT to minimize them

Juan Carlos Morales Piñero1, Nicolas Esteban Ramírez Acosta2,  
Steven Hernando Vargas3, Irma Amalia Molina Bernal4

Abstract
Currently, the methodologies that implement the use of information 
technologies favor the teaching-learning processes in one way or ano-
ther. This research analyzes some of the problems detected in the tea-
cher-student interaction within the classroom and the support social 
networks and information technologies have given to minimize them. 
Finally, the use of ICT in the teaching process is introduced, citing 
specific examples of implementation of new methodologies, such as 
M-learning, e-learning, and the different tools used to help counteract 
these problems.
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1. Introduction 
Firstly, this research analyzes the difficulties which arise throughout 

time in the teaching-learning process, both for students and teachers. This 
is done through a literature review. Next, the use of ICT and social media 
is examined, considering these a support in the learning process inside the 
classroom. Finally, the impact of ICT and social media in minimizing  
the problems detected in the teaching-learning process is determined. 

Figure 1. Teaching-learning process

Source: Own elaboration

According to the relationship shown in Figure 1, the teaching-learning 
process consists of the continuous interaction between the teacher and the 
student in the classroom, with the teacher guiding the teaching process 
based on the objectives by curricula and established learning. On the other 
hand, the student becomes the main protagonist in the learning process 
(Morales, Molina, & Angel, 2017). Given that the focus of this study is the 
classroom, it is assumed that the teacher is the only source of knowledge  
to which the student has access; therefore, the work focuses on the  
difficulties that can be identified in this process and in the solutions 
proposed with ICT.
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2. Difficulties in the student’s learning process
The learning process of a student is influenced by a great variety of as-

pects like family, school, psychological and social factors (Sabina, Saéz, & 
Roméu, 2010; Jadue, 2002), which, in one way or another, benefit or harm 
the students’ achievement and determines the success or failure in their 
learning process (Jadue, 2002). On the other hand, there are biological 
and socio-environmental factors that can influence negatively or positively 
specific areas of students such as language, writing or calculation (Sabina 
et al., 2010).

Bad eating habits during the aging process (Pollitt & Ernesto, 1984), 
problems in communication (Milicic, 2001), interparental conflict 
(Cosgaya, Nolte, Martínez, Sanz, & Iraurgi, 2008), parents’ and the 
constant changing of classmates (Rodríguez, 2010) are among the family 
factors that negatively influence the learning process. In addition, parents’ 
education level is another factor that contributes to the student’s academic 
development (Sabina et al., 2010).

The academic factors that support the student learning process depend 
mainly on: the orientation and focus on learning, the quality of the  
teaching plan during the academic period, the organization of the class-
room, the monitoring of the evaluation process, the feedback to student, 
the environment within the classroom, the availability of educational ma-
terial and, finally, the innovative methodology that allows the participa-
tion of the student (Guisasola, Almudí & Zuza, 2010).

On the other hand, the psychological factors that account for the ma-
turity of the student were found. When the student is emotionally stable, 
it allows creating social and adaptable competences in the education pro-
cess. However, when the student presents emotional problems, their per-
formance can be affected by problems such as depression, hyperactivity 
(Rodríguez, 2010), attention, perception, memory, personality, anxiety, 
externalization disorders (Jadue, 2002), self-esteem (Pérez, Valenzuela, 
Díaz, González-Pienda & Núñez, 2013).

Social factors, such as the economic level and the social environment, 
influence students’ motivation and academic performance (Guisasola  
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et al., 2010). Likewise, expectations are determined by these socioeconom-
ic factors and in turn influence the student’s dedication to their education 
process.

Another type of difficulty is given by the lack of self-regulation 
that students have regarding deficiencies in the process, manifested in 
indifferent attitudes by the class, lack of responsibility for work (Oñorbe 
& Sánchez, 1996) and little effort outside class. Consequently, academic 
failure is found, since students know what they should do, but due to lack 
of motivation or gaps in pre-knowledge, they do not know how to do it 
(Pérez et al., 2013).

The students have difficulties in the implementation of learning 
strategies that allow them to consolidate adequate study habits. These 
deficiencies influence their ability to understand, know and assimilate new 
content (Pérez et al., 2013). Therefore, students have greater difficulty in 
understanding statements and solving problems. According to Oñorbe & 
Sánchez (1996), these problems are due to deficit in the use of applied 
terminology, failures in problem solving strategies, difficulties in reasoning, 
identification of key aspects (Guisasola et al., 2010), failures in cognitive 
and meta cognitive learning (Pérez et al., 2013), product of the student’s 
lack of personal work (Oñorbe & Sánchez, 1996).

In addition to the classroom environment, it is also convenient to 
specify the importance of the student’s motivation in the process. There 
are two ways in which this motivation can exist, intrinsic and extrinsic: 
it is intrinsic when the apprentice is motivated more by the experience of 
the process, the desire to learn from it and not by the qualification or final 
result. On the other hand, when it is extrinsic, there is only motivation for 
a “prize” or result that defines their cognitive abilities, but not their abilities 
in general (Polanco, 2005).

Another difficulty that arises in the teaching-learning process in uni-
versity environments is given by the gaps in pre-knowledge that students 
have and the fear and uncertainty inherent in this transition. According 
to Althunibat (2015), these factors are responsible for more than 44.9% of 
dropout cases in the first semester of university.
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Within the socio-environmental factors that affect the student, there is 
the little capacity to assimilate the pressure in their environment, which in 
some cases is translated as stress, physical fatigue or disinterest, or caused 
by the loss of a family member or loved one (Martínez & Díaz, 2009).  
In this sense, the authors comment that the students face the competitive 
pressure of the system that invites them to stand out from the rest, and 
when they do not achieve it, they experience frustration and low intrinsic 
motivation. However, this depends on the cultural differentiation and the 
perception of stress that the person has (Misra & Castillo, 2004).

Regarding genetic factors, authors Asbury & Plomin (2015) state that 
these influence cognitive variability among students, but do not deter-
mine academic success. Consequently, the researchers point out that each  
student has different educational needs that they present in a certain 
moment and in a different way from the rest. The genetic variability that 
students can have in cognitive areas of reading, mathematics and science 
can be found below.

Table 1. Genetic variability that the student has by cognitive area

Source: Asbury & Plomin (2015). (Own translation)

The differences in the performance of students in reading have a he-
reditary base between 60 and 80%. In the aptitude for mathematics, the 
weight of the genes varies between 60 and 70%. In science, the percentage 
of heritability ranges between 50 and 60%. In this way, genetic differences 
explain between 50% and 70% of the differences between people in terms 
of general cognitive skills (Language, Mathematics, Science, etc.), while 
differences in the quality of teaching received explain less than 20%.

Given the difficulties that are identified in the learning process of 
students, there are also a series of solutions that have been implemented 

Cognitive Area Genetic Variability

Reading 60% - 80%

Mathematics 60% - 70%

Science 50% - 60%
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over time. Some could be strategies of deep, meta-cognitive approach and 
strategies of self-regulation, participation in academic support workshops 
that develop safety and satisfaction, updating methodologies and teaching 
techniques to teachers. According to the demands of reality, also could 
be used continuous pedagogical training and, finally, the participation 
of students, through tutoring in a space more informal and close to the 
teacher (Oñorbe & Sánchez, 1996; Fondón, Madero & Sarmiento, 2010). 
The use of these methodologies helps the student become more aware of 
their study processes, focused, and generates greater learning responsibility 
and motivation (Pérez et al., 2013).

During the development of the research, variables that directly or 
indirectly influence the student’s learning process, set out in Figure 2, were 
established and analyzed.

Figure 2. Difficulties for the student in the teaching-learning process

Source: Own elaboration



59

Chapter 3. Difficulties in the teaching-learning process within the classroom  
and influence of ICT to minimize them

Based on the previous graph, it is possible to affirm that the factors 
intellectual capacitities, gaps in knowledge, motivation, and dedication are 
what determine students’ success or failure during the learning process. 
These four factors are what the teacher can observe more easily in their 
interaction with the student. However, these factors are positively or 
negatively influenced by other secondary variables that ultimately can 
explain the observed behaviors.

For instance, the teacher can observe that the student has important 
gaps in knowledge that are supposed to have been assimilated in previous 
stages. However, these gaps may depend on the quality of teaching received 
previously, or the lack of adequate feedback. It is important to know the 
cause of the observable effect to carry out an adequate handling of the 
difficulty. If this is not done, the students’ gap in knowledge regarding 
what is expected of them can be mistakenly attributed to lack of dedication. 
Therefore, the secondary variables that may be affecting the observed 
factors must be identifies.

3. Difficulties in the teaching process
According to Fondón et al. (2010), one of the difficulties identified in 

the teaching process lies in the lack of teaching experience, reflected in 
attitudes of insecurity, lack of mastery of content and disconnection with 
professional reality. Therefore, the authors point out that, if the student 
perceives the insecurity of the teacher, feelings of disappointment will arise 
and will be interpreted as lack of knowledge. An environment of demoti-
vation is therefore generated, and it becomes a vicious circle, as shown in 
Figure 3.

Another difficulty in the teaching proces is the teacher’s lack of peda-
gogy training in techniques, methodologies and content updating (Fondón 
et al., 2010). According to the authors, these problems hinder the abili-
ty to communicate and transmit knowledge between the teacher and the 
student. In addition, they hinder the correct planning and organization 
of the subject, giving rise to the students’ dissatisfaction with the content 
of the class and negatively interfering with the motivation and dedication 
in their work as a student. On the other hand, the authors point out that 
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experienced teachers tend to settle in their status quo, limiting themselves 
exclusively to traditional teaching strategies already known.

Figure 3. Insecurity by begginer teachers can make  
the learning process more difficult

Source. Fondón et al., (2010). (Own translation)

Based on the previous graph, it can be affirmed that the factors: knowl-
edge domain, motivation, dedication and methodological strategies can 
define the success of the teaching process by the teacher. These four fac-
tors are the ones that the students can easily observe in their interaction 
with the teacher. However, there are secondary variables that can influence 
these factors.

For example, it is easy for the student to affirm that they do not 
understand the professor. The task that must be followed in this case by the 
person who coordinates the teaching activity, assuming that the student 
puts the appropriate means, is to determine if this lack of understanding is 
due to a lack of mastery of the contents or methodological flaws. If it were 
the first case, it must be determined if the teacher has the adequate training 
regarding the contents and the necessary experience. If the problem is due 
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to flaws in the methodological strategy, the teacher should have enough 
openness to question and evaluate their methodology and develop optimal 
academic resources that are easy for students to interpret, devoting the 
time necessary for this dynamic. Therefore, whatever the case may be, it 
is necessary to identify the secondary variables observed that could hinder 
the teaching process by the professor.

Figure 4. Teachers in the teaching process

Source: Own elaboration

In addition to the above, directly related to methodological strate-
gies that influence the teaching process, there are the pedagogical styles 
proposed by Suarez, Burgos, Molina, Corredor & Rueda (2010), which 
allow the analysis of the interaction that originates among the students 
and teachers and that affect the teaching process, as well as in the students’ 
learning.



62

ICT, INNOVATION IN THE CLASSROOM  
AND ITS IMPACT ON HIGHER EDUCATION

The styles can be evidenced in the following table, with their  
characteristics:

Table 2. Pedagogical styles

Source: Suárez et al. (2010). (Own translation)

Thus, this study describes a management style and three others (tuto-
rial, planning and research), which are part of participative styles that are 
manifested by teachers at the time of teaching and are key factors for the 
success of good teaching.

Thus, it is determined that “teaching” has to do with a systematic, 
serious process, which must be transformed, evaluated, and have feedback 
and self-evaluation; it requires innovative strategies, creativity and must 
guide actions according to the contexts. Certainly, teaching requires 
creators; but, in addition, a good education demands of a good planning 
and its characteristics are reflected in the Figure 5.

Teaching 
style

Style 
characteristics Teacher’s role Student’s role

Management Discipline, 
arbitrariness, 
prevailing of the 
master class

Lead teacher Very passive, and 
answers to the 
teacher’s mandates

Tutorial Participatory, 
guidelines are 
established and 
there is a process

Guide, mediator, and 
facilitator. Answers to 
students’ interests and 
needs

Active and 
autonomous 

Planning Advance plan-
ning to support 
the diversity of 
activities

Plan continually to su-
pport students, keeping 
their intelligence in 
mind. Evaluate student 
processes

Respond and is active 
throughout the 
process

Research Oriented to the 
achievement of 
new problems

Raises new ways of 
generating knowledge

Demanding in the 
process and produces 
new things
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Figure 5. Planning of teaching

Source: Molina (2016). (Own translation)

Teaching, as its process requires planning, constant questions –such as, 
what is the role as a teacher? What is the role of the students?–, knowing the 
organization and the sequences of the topics, acquires a crucial beggining 
point.

Therefore, it encompasses more complex actions than just being in front 
of a group exchanging information: it endorses a series of functions and 
practices within the teaching process that involve study, knowledge and 
research in order for others to learn. In order to do so, the teacher needs to 
develop skills that can outline the group or groups they are responsable for 
(Carrasco, Zúñiga & Espinoza, 2014).

4. Introduction of ICT in the teaching process
Information and Communication Technologies (ICT) are tools that 

can be used as support in the teaching-learning process. In this sense, 
the authors comment that the implementation of ICT in pedagogy and 
teaching didactics have a positive impact on the learning process, making 
it more efficient in contrast to the traditional one. Among the advantages 
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offered by ICT, there is the possibility that learning can occur at any time 
or place, as well as its easy access and management (Park & Choi, 2009).

Within the methodological strategies that are found from ICT, there 
is e-learning and m-learning. E-learning consists of a distance learning 
process using mobile, wireless and intelligent technologies. M-learning 
was considered the evolution of the previous method and focuses 
exclusively on the use of mobile devices, such as cell phones or tablets, in 
the teaching-learning process. The advantage of this method is that it does 
not necessarily have to be remote, since it can be used in person, ensuring 
greater efficiency and interaction with students.

To determine the impact of ICT in the learning process, significant 
aspects of the most used educational models (cognitive, behavioral, and 
constructivist) and the relationship with this technology must be taken 
into account (Table 3).

Table 3. Significant aspects of the most used educational models

Source: Ávila & Riascos (2011).

Pedagogical 
model Characteristics ICT inclusion in the model

Cognitive

Mental abilities: 
perception, attention, 
learning, and memory, 
communication, 
understanding, and 
reasoning

The use of the “virtual campus” can 
support certain mental processes, 
such as: memory that provides data 
to compare different points of view, 
simulator to test hypotheses, or 
social environment to collaborate 
with other providers of tools that 
facilitate articulation and knowledge 
representation.

Behavioral

Evolution of the 
user in operative 
behavior: stimulus 
and response.

Software operation to perform a layout.

Constructivist Construction of 
learning contents. Work with resources such as wikis.
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According to the authors, these models seek to prepare a student cli-
mate that accelerates and activates motivation in an adequate manner, and 
that facilitates the development of a more important role in the learning 
process. The teacher can then focus on the questions that arise during the 
exchange.

In 2010 in Argentina, a program called El Programa Conectar Igual 
was implemented. Its main objective was to support the learning process 
by providing students and teachers with a netbook, in order to design new 
pedagogical proposals. The problems identified during its implementation 
were problems with the planning of the program, the perception of the 
teacher towards technologies, technological infrastructure problems, gaps 
in teacher training, the need for a more integrated implementation, un-
clear guidelines from authorities and conservatism of teaching practices 
(Zanotti & Arana, 2015). The authors point out that the use of ICT as a 
support in teaching methodologies presents two main results: first, some 
of the teachers refuse to use these tools because they fear being exposed to 
overcoming or disavowing by students; second, some teachers reformulate 
their didactic practices and strategies, taking advantage of ICT.

Similarly, Ramírez (2012) conducted a study to evaluate the impact 
of ICT in solving problems and collaborative learning of the subject of 
Calculus I. This study focused mainly on the identification of the most 
common problems presented in the students graduated from secondary 
education. Next, the use of digital platforms where students participate, 
investigate and solve problems was encouraged, in order to track the ac-
quisition of knowledge of the subject. In the study, it was evidenced that 
the use of ICT allowed a greater role for the students in the process and 
a greater regulation of their work rhythm, making them more active and 
significant in their learning process. The methodologies supported in ICT, 
present a higher performance in the learning process when the student is 
given a protagonist role to assign their rhythm of work (Ramírez, 2012).

Meishar-Tal & Ronen (2016) conducted a workshop using a mobile 
application to fourth-grade students in 26 schools in a city in Israel. 
They previously evaluated the attitudes of teachers regarding ICT in the 
teaching-learning process. It started with the development of a game with 



66

ICT, INNOVATION IN THE CLASSROOM  
AND ITS IMPACT ON HIGHER EDUCATION

characteristics of “Gamification”, which is a technique where the player is 
motivated to interact in a learning environment with a specific objective, 
be it educational or of information. There was a previous induction for 
the teachers, explaining the dynamics of the game called Looking for the 
treasure. The game consisted of putting challenges to each participant that 
had to be fulfilled and confirmed by scanning a QR code upon arriving at 
the assigned station. The score was assigned from highest to lowest taking 
into account the time of play and compliance with the assigned activities. 
The dynamic was carried out with 35 teachers, 32 women and 3 men, to 
analyze how their attitude was like towards the methodological strategy. 
The results of this study were very positive and are summarized in the 
following conclusions by the authors: 

• It was shown that when the teacher masters the tool, they transmit 
more security to their apprentices.

• The only important difficulty evidenced was the teacher’s concern 
to feel inferior to their students in the use of information tools and 
to lose authority in the class.

• Teachers’ perception before the study regarding the use of 
mobile devices was positive and it increased considerably after 
experimenting with the tool.

• The teachers considered that these mobile tools encourage 
collaboration and motivation to win, contributing to the 
development of new knowledge within a family environment such 
as that of the classroom.

• Resistance to the use of ICT is quite low in both teachers and stu-
dents and this continues to decline over the years due to the use of 
smart devices such as cellphones, tablets, computers, etc.

• Some teachers were reluctant to use ICT in classrooms, because 
they had the perception that these tools fostered cheating in the 
classwork and that they could even be channels of cyberbullying, 
in addition to the distraction they may represent for the student in 
the classroom.
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• The teacher was given the opportunity to choose their preferred 
teaching method, and to try to imitate it in the application, 
generating trust in the tool for the teacher. 

On the other hand, Agnese & Lopes (2016) implemented ICT tools in 
a first semester course in anatomy, which consisted in the development of 
an app that developed all the programmatic content, inside and outside the 
classroom, developed mostly by simple images and little writing.

At the end of the semester, the impact on students was evaluated, which 
was positive, since they felt related to the tool’s contents. Some important 
conclusions evidenced in the article are: 

• Wireless connections in mobile devices have changed over time 
making it more viable in the teaching-learning process.

• M-learning as a methodological tool is very useful in the research 
and production processes of new educational contents.

• The used tool generated interest in the students, and the teachers 
see it as a viable way of teaching inside and outside the classroom 
(authors).

Alioon & Delialioglu (2015) conducted a review study about the use 
of M-Learning in classrooms in 30 different teaching projects. The review 
focused on the objective sought, the target audience, the geospatial lo-
cation and the tools used. In this study, it was found that the continent 
where these tools are most developed is in Asia with 57%, followed by 
Europe, North America, Australia and Africa. The most used methods 
in this teaching process were mobile applications (36.6%), text messages 
(23.3%) and mobile games guided by principles of gamification (20%). As 
a sought-after goal with the introduction of ICT, they highlighted that 
33.3% of the projects focused on research-based learning and 16.6% on the 
learning based on the game.

Spiegel & Rodríguez (2016) conducted an investigation at the National 
Technological University (Argentina). A semi-open and semi-structured 
interview was designed, solved by first-year students and professors in 
engineering in order to verify the construction of knowledge in the teaching-
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learning process. During the project, it was assumed that interaction with 
ICT is the appropriate methodology to generate mobile learning within the 
classroom. Aspects in the students regarding their participation in mobile 
technologies, the management and prior knowledge, the distribution 
and use of time in the development activities and the type of orientation 
received by the teacher in the use of this type of devices that allow to 
create a significant learning and integrated in the student were taken into 
account.

Regarding the teacher, aspects such as the type and assignment of 
tasks, the incentive to use mobile technology in academic tasks and the 
training or guidance given to the student in the use of this resource were 
also considered. During the development of the project, it was evidenced 
that, in 2012, 36% of the teachers suggested their students make use of 
mobile technologies for academic purposes. A year later, this percentage 
increased to 59%, demonstrating the appropriation and importance that 
ICT have taken in classrooms, despite the fact that only 13% of students 
say that it was the teacher who gave them their first approach to mobile 
technologies.

On the other hand, it was evidenced that students make greater use of 
audiovisual material when the teacher prepares it. Finally, although stu-
dents made use of mobile technologies to study, they were considered to be 
only social and non-academic practices, because the design of a study plan 
that effectively addresses the construction of knowledge is needed, making 
use of of the technological devices.

Sonego, Machado, Torrezzan & Behar (2016) conducted a study at the 
Federal University of Rio Grande do Su, based on the requirements of the 
academic environment regarding the study of content, teaching materials, 
strategies and application activities. A theoretical-practical descriptive  
research was carried out to expose some pedagogical strategies that 
contribute to the creation of applications and ICT support within 
classrooms. This in order to achieve an increase in autonomy, participation, 
interactivity and collaboration between the student and the teacher in an 
academic environment, since 66% of students have access to the Internet 
through a mobile phone. This research encourages the student to build 



69

Chapter 3. Difficulties in the teaching-learning process within the classroom  
and influence of ICT to minimize them

an application composed of a description, applicability, examples and any 
other type of material that they consider necessary for its understanding. 
Finally, the authors conclude that the construction and use of mobile 
applications facilitate the developing of knowledge, innovation and increase 
the comprehension of information by students.

Azmi, Mat, & Mohamed (2017) conducted a study that showed that 
students focus less on learning in the classroom. Sometimes, it can even 
become a slower process and negatively influence the student’s motivation 
to learn, because students tend to communicate through high-tech devices. 
The objective of the study was to identify the needs and requirements of 
the user in m-learning, in order to establish some main aspects for the 
development and validation of an m-learning model that supports the 
professional teaching-learning process within the classrooms (Azmi et al., 
2017). That is why m-learning was defined as the composition of three main 
aspects: the user, the device and the social aspect, evidenced in Figure 6.

Figure 6. Theoretical framework for the rational analysis  
of mobile education

Source: Azmi et al. (2017).
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On the part of the user, factors such as cognitive abilities, memory, 
emotions, motivation and abilities with the use of technologies were taken 
into account. Regarding the device, the design and functionality specifi-
cations were important, while in the social aspect, the user’s abilities to 
interact within a system were considered. Finally, this would generate the 
interaction between mobile learning, interaction in learning and social 
technology.

In this sense, the authors disclose four parts that should be indispens-
able for the design of an m-learning model, presented below: 

Figure 7. The four parts that constitute an m´learning model

Source: Azmi et al. (2017).

Regarding the previous graphic, the m-learning models are subject to 
the specifications of the devices that will be implemented in the teaching-
learning process divided into a device, a platform (Apple, Android), 
facilities (internet connections) and functionality of the device.

Finally, Azmi, Mat Noor & Mohamed (2017) establish five steps to 
validate an m-learning model: 

1) Briefly expose the method to validate the model; 
2) Individually carry out an evaluation on the use and perception 

of the students of the proposed tools, methodologies and 
learning activities; 

3) Students must perform activities supported by mobile technolo-
gies recording each movement and student participation; 

4) The student will solve a questionnaire where their perception 
in the use of mobile technology will be evaluated; 
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5) The results will be analyzed for the measurement of each of the 
aspects to be taken into account by the teacher. 

Because of this study, it is concluded that m-learning facilitates the 
transition from individual learning to social learning, to create a student-
centered teaching, so that they can improve their results in the learning 
process themselves. In addition, these mobile tools facilitate the exchange 
of information, regardless of time or place.

5. Conclusions
Based on the study carried out, it is important to point out the following 

aspects:

• Although information and communication technologies contribute 
significantly in teaching-learning processes, their application is 
not convenient without their correspondence with curricular and 
learning objectives.

• Among the factors that influence student learning seen by the 
teacher are motivation, dedication, intellectual abilities, and gaps 
in expected knowledge.

• Motivation is one of the factors that most influences student learning 
and that has a decisive impact; for example, about dedication.

• Coinciding with the assertion of Asbury & Plomin (2015), genetic 
factors influence the academic performance of students, but these 
do not determine the success or failure of student learning.

• The factors that influence the teaching process and are perceived 
by the student are the teacher’s motivation, his dedication, the 
methodological strategies he uses and the domains of knowledge.

• One of the factors that affect student learning is the pedagogical 
style with which the teacher assumes the teaching process. This 
is reflected in the teacher’s role in interactions with their students.

• Another cause that hinders the teaching-learning process is the 
insecurity transmitted by the teacher, which, when perceived by 
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the student, can generate demotivation and a vicious circle in the 
process (Fondón et al., 2010).

• The use of ICT in the classroom, in addition to promoting learning, 
allows students to appropriate the knowledge given as protagonists 
and managers of their development.

• Finally, academic environments with the help of ICT allow, on the 
one hand, to contribute to the motivation of students and teachers, 
and, on the other, make it possible to stimulate teaching strategies 
in teaching-learning processes.
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University: the theoretical references that are the basis of this research and which 
are related to traditional and continuous evaluation; the evaluation and its di-
dactic resources; the student as the main subject of knowledge and evaluative 
diversity. Each of these provides theoretical and conceptual elements for the de-
velopment of the research in progress.

Key words
Evaluation, traditional evaluation, evaluation and didactic resources, evaluative 
diversity.

1. Introduction
Speaking of evaluation in the academic context and, in particular, in 

the university context, is strongly linked to the formative strategies and 
the quality of education. For the specific case of this research, the object of 
study is to propose an evaluation model that focuses on learning and that 
addresses diversity. This is why the initial part –establishing the state of the 
art– has to do with the traditional model of evaluation and the evolution 
of the concept. After this, an alternative evaluation model is presented, 
which proposes a learning-oriented evaluation that includes information 
and communication technologies (ICT) as a resource for execution. Once 
the previous conceptions have been presented, a description of the didactic 
resources and some models that contrast with the previous ones are pre-
sented, fundamental tools for teachers to apply in their evaluation models.

Besides, in order to respond to the objective of the project, as indicated 
by Fernández (n/d), the evaluation must contemplate a more up-to-date 
perspective. Thus, the models that are posed must respond to the cultural 
change, which supposes a different vision on the nature of learning and 
the role of evaluation. Subsequently, it was reflected upon the individual 
as the central subject of knowledge and upon the need and importance of 
rethinking the evaluation model.

Finally, the motivation, a central factor of the evaluation model 
will be exposed as well as the respective preliminary conclusions of this 
investigation. 
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1.1. The traditional evaluation model and the evolution  
of its concept

It is known that the word evaluation is a fundamental part of the 
teaching-learning process, a process that is an alternative to get to know the 
student’s progress in their process and to reflect on the teaching practices 
of the professor. However, when there is talk of evaluation, many students 
assume this process very insecurely, so it becomes necessary to review and 
investigate this phenomenon.

The traditional evaluation model overwhelms students at all levels of 
education and, in particular, in Higher Education Institutions (hereafter 
HEI). This problem is associated with the ways and times in which 
it is performed. In this regard, Gil (2012) exposes the conception that 
university students have about evaluations, assuring that, in general, it is 
in the hands of the professors, who make use of written exams and in the 
class periods. This shows that these ways of evaluating are not far from the 
Latin American reality.

Having performed a general review, it is determined the most common 
way used by teachers in HEIs to evaluate is applying two or three written 
exams throughout the academic semester. Based on these, the whole 
process of the student can be measured. Delgado & Oliver (2006) state 
that, traditionally, evaluation has focused on the final stage of learning and 
has been conceived, generally, to pass rather than to learn. On the other 
hand, the student focuses their learning according to the type of evaluation 
that follows (p. 2).

In this sense, it is necessary that, faced with this paradigm that 
involves traditional assessment, teachers use evaluation not only to deliver 
a grade, but to use it as a reference that focuses on students’ learning 
and the improvement of pedagogical practice. In addition, in relation to 
the students, this generates a concern to consolidate true processes that 
contribute to their formation.

In accordance with the above, it is worth highlighting the proposal of 
Mejía (2012) on what is meant by evaluation, which links, in particular, 
the recognition of the subject in the educational process:
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Evaluation is understood as a process of information collection, which 
is continuous, orderly, systematic and complex; which requires dedi-
cated planning; which is in itself a system of alternate subprocesses, 
of different order but articulated; and whose common purpose is the 
verification and estimation of the construction of learning and the de-
velopment of faculties of the student, where the results are interpreted 
with fairness and objectivity to make decisions and act, consequently, 
to dialectically increase the integral development of the students and 
their full life. (p. 35) (own translation).

In the 1950s, Tyler (1950) defined evaluation as the process that de-
termines the extent to which educational objectives have been achieved 
(p.69), which shows that over time great educators have been concerned by 
a continuous evaluation that cannot be reduced to a simple written test that 
defines a whole process. Taking these two concepts into account, it can 
be evidenced that the concept of evaluation has undoubtedly evolved in a 
positive way, but that, without a doubt, it is the teacher who must conceive 
an important change in his pedagogical practices. 

2. An alternative evaluation model
The idea of many educators is not to suppress the traditional model, 

but, rather, to look for new alternatives that involve different methods. 
Taking this into consideration, Gil (2012) states: 

In recent years, we have witnessed the start of the European conver-
gence process, which, among other issues, represents an important step 
towards the abandonment of traditional teaching models based on the 
transmission of knowledge. The new approaches lead to revalue the role 
of the student as an active and autonomous learner, and to focus interest 
on the acquisition of academic and professional skills for comprehen-
sive training and for incorporation into the working field (p. 134) (own 
translation)

Among the various ways to evaluate, one of those proposed is the 
evaluation of learning-oriented or continuous evaluation. This evaluation 
involves a productive learning that implies great advantages: it also 
involves reinforcing the capacities for self-evaluation and promoting forms 
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of feedback that assign the student a role in the generation of feedback 
from the evaluation, thus developing the ability to self-regulate their own 
learning (Gil, 2012. p.135). In the description of this evaluation model, a 
great difference can be evidenced with respect to the traditional evaluation 
model, since the traditional evaluation model simply reduces to an 
evaluation in which knowledge acquired by the student is verified, without 
generating any type of reflection.

Accordingly, Delgado & Oliver (2006) present other aspects that must 
be ensured in this evaluation process, indicating that:

The teacher must not only evaluate the assimilation of knowledge and 
the development of competences by the students at the end of the 
learning process, but must rather, throughout the course, propose with 
certain periodicity activities of an evaluable nature that facilitate the 
assimilation and the progressive development of the contents of the 
subject and of the competences that must be reached, respectively. In 
this way, evaluation becomes continuous or progressive, and the teacher 
can perform a greater and better monitoring of the progress in stu-
dent learning, since it allows a comprehensive assessment (p. 2) (own 
translation).

It is evident, therefore, that evaluation must be guaranteed with a 
follow-up, which allows the feedback of the teaching and learning process, 
in which the development of competences is evidenced.

In order to ensure continuous evaluation, three fundamental steps are 
suggested to take into account in the design of academic programs, namely:

Planning: like any educational process, improvisation is not ideal, so it 
is necessary for teachers to be clear about their projection in the develop-
ment of a course, for which purpose planning is used. The planning process 
involves establishing the learning objectives; the theoretical referents that 
guide the construction of specific knowledge; the didactic resources that 
contribute to the understanding of this knowledge; the pedagogical and 
didactic elements that will guide the process and the strategies, indicators 
and evaluation criteria that will set the advancement level of the students. 
Taking into account that the evaluation is bidirectional, the teachers must 
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also develop instruments that allow them to know what are the opinions of 
the students about their subject.

Time management and agreements: one necessary step for all teachers is 
to indicate their students which way they will follow. Therefore, it is essen-
tial that the students, for a good orientation and planning of their learning, 
know all these agreements at the beginning of the course, so that they are 
able to participate in the activities of continuous evaluation (Delgado & 
Oliver, 2006. p.6). This strengthens the processes for optimal learning.

Designing of activities: This can be considered as the consequence of 
the two steps mentioned above. If the two steps are consolidated correctly, 
surely the activities can be developed satisfactorily. It is stated that the 
activities should be designed to encourage interest and motivation, as well 
as to stimulate student participation and involvement in their learning 
(Delgado & Oliver, 2006. p.6). Motivation plays a fundamental role when 
it comes to building activities, and one of the most effective ways to achieve 
students’ motivation is to know their contexts, needs and interests, which 
has been demonstrated in the realization of teaching practices. The student 
who in their academic activities involves their personal tastes may have a 
significant performance since they will do so not by obligation, but rather 
for pleasure.

Another reference that guides the development of research is the work 
of Clavijo (2008), who proposes a so-called holistic evaluation model. This 
is a type of evaluation that has the ability to cover the entire learning pro-
cess and also be related to the interests of the student. This can be sum-
marized in three aspects: i) the introduction of a more humane way of 
understanding students, which focuses not only on the intellectual aspects 
of the person, but also on other dimensions of affective, social and ethical 
type; ii) the adoption of ecological models to explain the development and 
the learning process itself; iii) the impact of evaluation models that raise 
the need to explain complex realities.

On the other hand, Clavijo (2008) criticizes practices in which uncon-
vininet changes in the evaluation are intended. In practice, the attempt to 
replace the traditional system of final evaluations for a more continuous 
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information system has turned into “frequent examinations”, or the mere 
substitution of a final exam by several partials that make the definitive 
qualification higher (p. 8). These aspects need to be investigated in the 
research processes.

In order to establish a continuous evaluation in the classroom, the 
teacher must be in a constant state of research with considering the needs 
of their students. Clavijo (2008) summarizes that this educational process 
is made up of multiple elementary units and composed of three elements 
corresponding to the process reflection-action-reflection. This type of con-
tinuous assessment can be applied not only with written tests, but also 
wirtten assignments, workshops and other teaching tools can be applied. 
The author characterizes the three types of evaluation that must be taken 
into account in the learning process:

Figure 1. Types of evaluation

Fuente: Own elaboration based on Clavijo (2008).

The use of technology, one of the proposals that have been made, 
must not be left aside when it comes to observing new alternatives in the 
evaluation process. Delgado & Oliver (2006), who make clear emphasis on 
continuous evaluation, assure that technological tools allow for an optimal 
development when implementing the evaluation model they propose. In 
their research they ensure that: 

Conceptual evaluation

· Evaluation that measures the 
constructed knowledge.
· Quantitative measure, yet 
mediated by qualitative aspects.
· Concepts or principles 
de�nitions are requested.
· Concepts are applied to 
problem solving.
· It covers the subject's 
theoretical aspect, among 
others.

• It is applied based on the 
students' abilities, rather than their 
achievements.
• It requires the student's ability to 
perform various types of 
procedures.
• It requires the student to put into 
practice some of the theoretical 
elements that have been learned 
for the development of a 
procedure, or the ability to know 
how this is done.

• It is the evaluation of the 
student's attitudes and values.
• It requires student analysis in 
addition to problem solving.
• It makes students test their 
discursive capacity.
• The resolution of moral dilemmas 
can be put into practice.
• Strengthens re�ective capacity in 
the student.

Procedural evaluation Attitudinal evaluation
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ICT facilitate the teacher’s work, for they allow access to all types 
of updated information, they enable the process and storage of 
data immediately and, finally, they constitute channels of rapid 
communication to disseminate or exchange information or to contact 
other people or institutions. (p. 2) (own translation).

ICT favor the diversity of strategies and dynamics when rethinking a 
dynamic, continuous, processual evaluation and, above all, when they are 
used considering student learning.

The aspects above allow for a continuous reflection on the student 
being the center of the learning process and the teacher being a facilitator 
of the latter, guaranteeing a permanent, formative evaluation focused on 
the students’ learning.

3. Teaching resources and some examples that contrast  
the studied models 

Understanding that continuous evaluation requires much more 
planning and follow-up and feedback activities, some strategies that can 
be used are presented below, which were recovered from the Salinas (2001) 
research of the University of Antioquia:

Table 1. Evaluation strategies

Test type Description Teachers’ challenges 
regarding testing

Essay

Essays are open questions, which can 
be classified according to the degree 
of freedom that the student is given to 
answer.

The student must demonstrate 
mastery of the topic in a written or 
oral manner.

The teacher can read how the 
student thinks regarding a 
certain topic.

Short answers or 
fill in the blanks

The student is asked to provide the 
answer instead of choosing it.

Develop the ability to ask 
questions or statements so that 
there is only one correct answer.
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Test type Description Teachers’ challenges 
regarding testing

Multiple choice

One of the most used instruments 
nowadays, it has become an important 
support when testing large groups.

A proper multiple-choice question 
allows answering just by reading the 
stem, as a short-answer test.

Create questions that imply 
students’ analysis. Experts in 
the matter do not recommend 
including "all of the above" or 
"none of the above" as option 
answers.

Projects or 
products

They are usually long-term and are 
take place outside of class schedules or 
the classroom. 

For this process to be effective 
it is necessary to establish 
criteria or guidelines that mark 
the standards for its realization, 
as well as clearly stating the 
purposes and requirements that 
will be taken into account for its 
evaluation.

Exam by subject The student is asked to freely develop 
a subject.

It is convenient to take into 
account, plan, and carefully 
develop the question, that is, 
what the student is expected to 
do and with what intention.

Portfolios

A portfolio is a project that is 
organized according to certain 
objectives. It gains visibility as an 
intentional collection of documents, 
texts, files, etc., which are chosen by 
the student to account for the purposes 
that gave rise to it.

The portfolio helps students evaluate 
their work, through the permanent 
review of what they do.

The teacher should allow 
students to develop the ability 
to analyze and evaluate their 
own work; and encourage them 
to draw conclusions based on 
their it.

Problem-solving

Wording should be clear and provide 
all the necessary information; the 
questions have to be clear and precise; 
evaluation criteria must be defined; 
give or suggest prototype answers 
showcasing the characteristics of what 
a proper response must be.

Problem-solving should always be a 
tensor that positively affects learning 
situations.

The teacher must propose 
problems for which the solution 
requires a certain amount of 
information, experiences, and 
principles, mainly theoretical, 
tables, formulas, etc.

Clearly define what is going to be 
evaluated.
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Test type Description Teachers’ challenges 
regarding testing

Field diaries

Written thoughts that reflects the 
student's academic experience. Field 
diaries derive from logs used in social 
sciences.

The teacher must define a 
structure according to the area 
or purpose of the evaluation.

Use specialized categories of 
knowledge taught; determine 
very clearly the evaluation 
criteria, and contents to be 
evaluated.

Structured oral 
assessment

Allows reviewing and incorporating 
basic concepts, develop the ability to 
solve problems, and enhance self-
directed learning.

Its use may require several levels of 
competence, e.g., with first semester 
students the emphasis may be 
placed on the understanding of some 
mechanisms and concepts; while with 
advanced students, the emphasis may 
be on treatment and research.

The teacher must determine the 
criteria and elements that make 
up this evaluation.

Class memoirs

It gathers the main conclusions, doubts 
and discrepancies regarding the toopic 
of each session or meeting.

It becomes a significant record of 
the process of a course or academic 
activity, both in the achievement of 
the objectives, as well as the processes 
experienced, and the theoretical 
advances.

The teacher must determine the 
structure or format to obtain the 
memories from the class.

Source: Own elaboration based on Salinas (2001).

The strategies above are very useful, since they help teachers use 
different assessment practices and achieve, from their discipline, integrate 
monitoring and evaluation strategies.

4. Reflection and planning of the individual as the central subject  
of knowledge

Although it is said that Higher Education Institutions (HEI) are the 
place in which a person is educated in the social field, a moment should 
be taken to enter and see how the educational system is managed, but 
especially the models in which future professionals are being educated 
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(Aguerrondo, 2009; Brunner, 2000; Vazquez, 2001). Based on this type 
of reflections, a diversity of educational models have been implemented, 
therefore, there can be talk of pedagogical models such as behaviorist, so-
cialist, constructivist and traditionalist, whose objectives are not isolated, 
but converge in some aspect.

Essentially, all seek to exercise a task which is to educate. However, in 
the present, the question is which model should HEI use, since the influ-
ence of the education system must be in accordance with the need that so-
ciety itself is demanding. Today, we can speak of an educational revolution 
which is under two fundamental aspects, globalization and information 
technologies as Brunner (2000) would call them.

Since these are the influencial points in education, they should corre-
spond to the current educational model, since professional labor is present-
ed in this context. Since the social context has begun to transform under 
the technical and technological field, information has been available to 
everyone with just a click. For this reason, it is necessary to rethink the 
model to evaluate since the form in which the information is captured, 
having already so many transmission models and no evaluation model that 
responds to these characteristics, it is necessary to establish parameters 
or stages to verify the knowledge with which future professionals will be 
evaluated and trained.

Finally, and not least, a crucial point must be taken when thinking 
of the student as the primary subject of knowledge, in this sense Molina 
(2016) proposes a continuous assessment model, which is ensured from 
the planning of teaching, just as it is reflected in the following figure  
(Figure 2).

The domain of the discipline, which can be pointed out in the previous 
figure as a transversal axis for the development of evaluation, becomes the 
motivational factor to incorporate fundamental aspects of a teacher who 
seeks the development of knowledge. On the other hand, and in accordance 
with what is proposed in this chapter of the book, addressing the issue 
leads to a better development of teaching, not only by the teacher-student 
connection to transmit knowledge, but for the management of the topic 
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according to the diversity that occurs at the moment of teaching. Also, 
the author highlights the importance of planning the evaluation processes 
(Molina, 2016).

Figure 2. Continuous evaluation model

Source: Molina (2016).

5. Evaluative model proposal
As could be seen in the previous section, the concern is not how 

knowledge is transmitted, but how to assess that knowledge that is reaching 
students of HEIs.

On the one hand, an investigation in 2012 shows that “the error” must 
be considered as an instance that allows the cognitive growth of the students 
(Gonzaléz & Soto, 2012) since making the expression of errors, by each 
individual, leads to the factor of feedback thanks to the personal acceptance 
of their shortcomings and weaknesses in the process of “deconstruction” of 
knowledge (Derrida, 1997).

This process would be nothing more than reflecting upon the structure 
of knowledge transmitted and applied in a hypothetical space, then iden-
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tifying the failure of that structure to discard it and staying with a basis 
to build back on it. This type of feedback exercises for the student allows 
them to learn not only what he did not see at the evaluation time, but to 
participate in a construction of knowledge, which aims at education.

On the other hand, there is the vision of education based on 
competencies which seek to promote lifelong learning and the construction 
of adequate skills to contribute to the cultural, social and economic 
development of society (Vazquez, 2001). The foregoing seeks to recognize 
the personal value of a life project, the means to achieve it and the way it 
flows in the personality of the one who is being educated. For this reason, 
rethinking an evaluation model based on competences not only leads to see 
a quantitative perspective of understanding the subject in an area, but also 
a qualitative look at how the development of that knowledge is occurring 
in the formation of an individual for the good of society.

Besides the idea of   Vázquez (2001), García (2008) sets a model of 
evaluation by competences, in which they state:

The need to generate a change in the evaluative processes, and not 
only in the designs or in the methodological proposals, to favor the 
development of the specific and transversal competences of each 
degree. To this end, the conceptualization of competences is analyzed, 
the implications that this new approach generates on the work of 
teachers in general and on teaching in particular are analyzed and the 
characteristics that should be evaluated in terms of competency-based 
learning. (p. 1) (own translation). 

In this article, an evaluation model based on competencies is presented, 
which deals with the development of broad capacities that should allow 
learning and unlearning the knowledge that makes it possible to adapt 
to a situation, whether changing or permanent, remembering the concept 
of deconstruction5 of knowledge. After that, context is considered as the  

5 Refer to the term in philosophy used by Derrida (1997) in his work Letter to a Japanese 
friend, which seeks to explain the construction of knowledge under a sense of constant 
construction in which what is not needed collapses to provide space for something 
new that does accommodate. It is related to education in the sense in which the 
student must appropriate knowledge and only keep what works for himself. 
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central axis of the approach with which knowledge is transmitted, since 
this must respond to the social context in which professionals develops. 
Finally, the need for comprehensive training in which the work of the net-
work society and the supremacy of the management of ICT must be influ-
enced (García, 2008).

For this development, the following competences are proposed as a 
complement to the evaluation model, which corresponds to this type of 
professional profile:

Figure 3. Competencies for the development of optimal learning

Source: Cano, (2008).

As it can be evidenced in the previous graph, four central competences 
are proposed from a contextual sense of the evaluation for the optimal 
development of the verification of learning. Firstly, not necessarily in this 
order, there is aptitude, which attends the development of the theoretical 
content and its projection in a real or simulated environment, since it is 
necessary that the professional performs a role of acceptance regarding the 
problem to be able to solve it properly. On the other hand, there is effective-

Aptitude
Ability to face a series of 
analogous situations 
through awareness and 
e�ectiveness

E�ectiveness
Knowledge management 
and its full implementation 
in the practical �eld

Know how
Requirement of a set of 
knowledge, skills, attitudes and 
virtues that ensure the 
e�ectiveness of professional 
practice

Integrity of knowledge
It seeks not only to articulate 
the knowledge of an area in a 
context, but the perspective 
of another area in the same



91

Chapter 4. Evaluation focused on learning: a way to innovate  
in Higher Education Institutions

ness which is the adequate development for the problem arisen, containing 
the reflective and application character of the theory. The know-how, as a 
third aspect, competes with the provision and execution of the theory to 
the practical environment, enclosing not only the aforementioned, but also 
the professional profile that is sought, which is the construction of an ideal 
professional that allows opening the way to integrity of knowledge that is 
subject to the context in which the problem begins, since the same context 
will require prior knowledge of more than one area in a single problem.

5.1. Motivation as a central factor of the evaluative model

This section emerges as a question based on two articles: the first is 
a model of evaluation of oral presentations which is exposed by García 
(2006), in which the participation of the student can be shown to build 
evaluation criteria, captured at the time of evaluation. Thus, this proves 
that not only the student can become objective when evaluating his peers 
if a transversal axis is proposed, this being the significant motivation in the 
evaluation, because at the moment of composing the criteria the students 
capture the points in which their evaluation must be based.

On the other hand, there is an investigation about the failure to let 
the student participate when establishing their perspective in the peer 
and autonomous evaluation. Montero-Montero-Fleta (2005) finds that 
the participation or intervention of the students in an evaluation model 
is deficient, originated by the factor of affectivity or subjectivity of their 
relationships with their peers, for they tend to help or badly exercise their 
evaluative action qualifying subjectively and not objectively.

From these two perspectives, it is possible to find that there is a gap that 
allows the participation of the student to develop an adequate evaluation 
among peers. The factor of significant motivation is the transversal axis of 
the point aimed at with this investigation.

When a significant value is established greater progress is achieved, 
seeing it not from the punitive part, but from the integration, with an 
adequate participation and self-reflection of the educational process, thus 
giving a feedback of the errors. Not only is the acceptance of the ruling at 
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the time of evaluation found, but also other perspectives that, thanks to 
the participation of others, are noticed. Thus, the process of self-evaluation 
is reached, which establishes a purpose marked by the significance of 
development when evaluated.

On the other hand, a subjective sense when peer evaluation occurs 
should not occur, for this trust or reliability (García, 2006) plays a 
fundamental role, because the student loses the fear at the time of being 
evaluated because their perspective and recognition has been taken into 
account regarding the development of the agreement between the teacher 
and the student group to which they belong. 

5.2. The factor of significat motivation

There is also the connector of the evaluative model, being the factor that 
is coupled to both models to join them and thus have a better evaluation 
process developed for the application by the evaluator to the exhibitor. 
Garcia (2006) states that each evaluation model must have a transversal 
factor for the perfect functioning of the evaluation, this takes the reliability 
of its students, not only for the potential they possess or for their theoretical 
training, but for their responsibility facing tasks that require an objective 
consideration (García, 2006).

It is not necessary to go beyond delegating all the responsibility of such 
an important task or of great weight to a student who is carried away by 
subjectivity to reach inequality between the evaluators, as Montero states, 
because they do not reach a consensus for personal and non-objective rea-
sons are presented to the exhibitor (Montero-Fleta, 2005). For this reason, 
finding a motivational factor is not easy, but it should not only be a motiva-
tion for the student, it must have the meaning connotation for the student.

The real task of the evaluator or the teacher, since the success of the 
evaluation lies in it, is to find, not only based on the data collected on the 
profile of each of its students, but also on the behavior of the group. An 
objective perspective must be implemented regarding each individual in the 
classroom and also a diagnosis to behavioral model: stimulus response, to 
be able to find that factor that can connect the autonomy and the expressive 
freedom that is needed in the student at the moment of being evaluated. 
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Autonomy and expressive freedom, being competences of a philosoph-
ical nature, propose not only a better development of analysis, but of great-
er evidence of the development that occurs in the student, only through 
participation and everything that implies the attitude of the student at the 
moment of being evaluated leads to establishing a better progress for the 
evaluator and for the student. 

6. Conclusions
So far, a model that determines an alternative to traditional evaluation 

has been presented. However, although there is a great diversity of alter-
native evaluative models, in HEI the way of evaluating does not seem to 
change much. This is revealed by the study of Gil (2012). 

Figure 4. Alternative evaluative models

Source: Gil (2012, p. 145).

The traditionalist model of evaluation that is present, as shown in 
Figure 4, can be replaced by more flexible models that allow the student 
to have an evaluation process that favors much more favorable learning. In 
order to innovate and reach these models it is necessary to use didactics.

Here we can note some recommendations when evaluating: 

1. The evaluation process can be carried out during the academic 
period; it is not necessary to set a single date in which the entire 
qualification is defined.
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2. There is no single way to evaluate, there are various didactic 
resources to evaluate students, it should be remembered that 
not all students are equal and that each one has great strengths: 
while some are brilliant in oral presentations, others are in 
writing, in analyzing, etc.

3. Evaluation should be considered in order to enable the student 
to strengthen their learning, not as a simple feedback of 
concepts. 

Everything that has been exposed in this paper is just a tool that presents 
alternatives and can only work under the discipline and determination that 
the teacher has for their course and their students. The best way to describe 
the work of the teacher of a Higher Education Institution that wants to 
follow the continuous evaluation model is to be innovative. Although the 
model itself is not a novelty in education, it is new to follow this model in 
HEIs since, as shown in Figure 4, a traditional model is permanently being 
followed in HEIs. And, as was said before, the idea is not to completely 
suppress the traditional model, but rather to understand that every human 
process implies an evolution and education, as a human process that cannot 
be left behind.

Focusing the results on the performance implies modifying not only the 
type of curricular design, but also the teaching and evaluation practices 
that had traditionally focused on the information that the student 
stored. Now, different schemes are proposed with a diversification of 
learning and evaluation situations that allow the student to take an 
active role so that they can exercise their knowledge, skills and behaviors 
in situations in which this set of learning is combined in different ways 
(Vázquez, 2001) (own translation).

In other words, teaching and evaluating a student’s learning is not only 
focused on the amount of information stored, but now seeks to propose a 
model of education that allows the student not only to acquire knowledge, 
but to be a participant in their identity construction by exercising their 
knowledge, skills, talents and behaviors to become the professional that 
society needs.
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Abstract
The academy has focused on theoretical discussions that distance 
themselves from real social and economic issues of the communities. 
Aiming to create synergy between engineering education and low-
income communities, the School of Exact Sciences and Engineering of 
Sergio Arboleda University has focused on Humanitarian Engineering. 
This study seeks to establish the first model used in the design of the 
first academic offer of this approach: a course where students must face 
challenges of communities and design artifacts, systems or engineering 
processes under social, environmental and technical constraints.  
A framework is established for Humanitarian Engineering, followed 
by a case study where the proposed course model is analyzed 
through students and teachers’ perceptions after its implementation.  
The proposed changes for a second version of the course are concluded.
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1. Introduction 
The role of academia and universities in particular in education pro-

cesses has been a topic of philosophical, political and scientific discussion 
since its inception. There is a gap in the theoretical and academic conver-
sation regarding the social and economic issues of communities directly 
impacted by this knowledge (Arango, 2004). Should not we consider that 
the generation of professionals who are capable of taking an active role in 
the construction of more egalitarian societies with a better quality of life is 
a fundamental task of education?

Engineering, by definition, is any application of the physical, chemical  
and mathematical sciences, industrial techniques and, in general, of human 
creativity, to use and invent matter (Law 842, 2003). It refers to an ac-
tivity that transforms knowledge into something practical. This must be 
aligned with community interests, since it is useless knowledge if it can 
only be applied to solving theoretical issues, rather than helping solve real  
problems with their social, economic, and environmental constraints 
(Lucena, Schneider & Leydens, 2010). Engineering should be oriented 
to designing solutions within real environments that allow students to 
identify the constraints of their context. The schools and faculties of engi-
neering are challenged with creating propitious environments and active  
methodologies to improve the student competences that allow them to 
attend the needs of the society. Many students graduate without being 
prepared to design under real conditions, that is, with economic, social, 
and environmental constraints (Lucena, Schneider & Leydens, 2010).  
The academy is training engineers to design, yet without deepening the 
importance of learning to identify and evaluate issues from different areas 
of knowledge. This causes a lack of humanism in engineering and prevents 
forging a society. Therefore, engineering education must rethink changes 
to ensure that professionals can meet the needs of society.

Emphasizing the need to incorporate these approaches in engineering 
education, Colmenares & Celis (2016) state that, despite the considerable 
amount of studies that have been conducted on changes in engineering 
in the last decade, research on strategies to achieve successful changes, 
as well as evidence to evaluate the impact of curricular changes made 
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in engineering programs are scarce. This study proposes a course model 
that favors the inclusion of community work approaches in traditional 
engineering programs promoting changes in engineering education. This 
chapter shows the design of the “Humanitarian Engineering” class at 
Sergio Arboleda University, based on the implementation of a pilot class 
and the analysis of its results. The class seeks, through interdisciplinary 
groups, to generate symbiosis between the university and the community, 
and thus ensure preparation to meet the needs of society through the 
design of devices, systems or sustainable engineering processes.

The objetctive is to answer the question: what could be a course model 
that incorporates the community in traditional engineering programs? This 
chapter is structured as follows: (1) proposals for change made by theorists 
for engineering education and defines what Humanitarian Engineering 
is; (2) synthesis and analysis of three referents of engineering courses with  
a community approach; (3) description of the methodology used to carry 
out the proposed model of a Humanitarian Engineering course at the 
Sergio Arboleda University; (4) results obtained; and (5) conclusions.

2. Theoretical framework
2.1. Changes proposed for education in engineering 

One of the proposed changes for engineering education is based on the 
ability to design through participation. Verharen, Tharakan, Middendorf, 
Castro-Sitiriche & Kadoda (2013) propose engineering courses in which 
interdisciplinary teamwork is promoted when designing, taking into  
account the contribution from different disciplines. The authors argue that a 
positive change in the designed technology could be achieved, considering 
the proposal of Shields, Verga & Andrea (2014) to incorporate sustainability 
into the engineering curriculum, since one could learn to design under 
real restrictions (social, economic and environmental) when working with 
interdisciplinary groups. Nazzal & Zabinski (2014) propose to introduce 
sustainability in the different subjects of the engineering curriculum 
and then create modules or specific subjects that cover the relationship 
between engineering and sustainability. According to Besterfield-Sacre, 
Cox, Borrego, Beddoes & Zhu (2014), creating a shared vision of these 
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changes in the curriculum is relevant, and needs the support of faculties 
and teachers, as well as the implementation of policies that allow rewarding 
teaching innovation.

Based on international experience, Colmenares & Celis (2016) establish 
that the changes proposed for engineering training not only aim to be more 
grounded and articulated to the master’s degree, but that those who apply 
for a license should have previous professional experience aiming to actually 
being qualified for obtaining it. According to them, the professional license 
should not be assumed only as a matter of theoretical knowledge, but as 
the certification of professional skills and experience necessary to develop 
projects with impact and social responsibility with solvency.

2.2. Humanitarian engineering 

Another change in engineering education has been to encourage 
the development of projects with social and environmental impact. 
Humanitarian Engineering is a peaking approach in several programs 
worldwide, and is recognized as a specialty that encourages the development 
of communities through the design of technologies, systems and processes. 
Passino (2015) defines the term: “Humanitarian engineering is the 
creation of technologies that help people”. Lucena, Schneider & Leydens 
(2010) state that Humanitarian engineering refers to the development of 
communities, ergo, a student that specializes in Humanitarian Engineering 
has the following profile.

Humanitarian Engineering and similar programs have been incor-
porated in different American Universities such as: Colorado School of 
Mines, University of Canterbury, Arizona State University, Villanova 
University, Rochester Institute of Technology, University of Wisconsin-
Madison, Carleton University, University of Michigan and Purdue 
University; in Mexico: Monterrey Institute of Technology and Higher 
Education, University of the Valley of Mexico; and in Latin America: 
National University of La Matanza in Argentina, Catholic University of 
Argentina, University of Chile, Pontificial Catholic University of Chile, 
Universidad del Desarrollo in Chile; University of the Valley, Universidad 
of La Salle, University of the Andes and Universidad Minuto de Dios.
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2.3. Referents in Humanitarian Engineering

The skills and abilities acquired by a student depend on the design 
and methodology of the course. In order to understand some basic 
characteristics of a Humanitarian Engineering course, three referents are 
analyzed, considering aspects such as the audience to which it is directed, 
the type of course, the weekly time assigned, the theoretical and the 
practical component, and evaluation (Table 1).

There are several similarities among the three Humanitarian 
Engineering courses analyzed. All courses have a theoretical component 
and a practical component. The student receives the tools to develop the 
practice in the former while, in the latter, the execution of a project or 
the resolution of a challenge takes place. It is common in all cases that  
the practice requires a team effort.

The practical component is not always focused on finding solutions to 
local problems. The social system to be analyzed depends on the context 
and the possibilities of each place.

A Humanitarian Engineering course does not necessarily have to 
be made up of engineers, and therefore it is important that all students 
learn techniques and know how to apply participatory methodologies for  
working in multidisciplinary teams.

The three courses analyzed are elective, since, regardless they approach 
matters relevant for the training of professionals, specially for engineers, 
the issues addressed are not necessarily interesting to everyone. Students 
are expected to be fully committed, since behind the problems addressed 
lies the human being.

Each course has different pedagogical strategies, however, all three 
courses demand a final project. In addition to the grade obtained in the 
project, other activities are carried out to evaluate theoretical knowledge. 
In none of the cases are exams performed.
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Table 1. Examples of referents in Humanitarian Engineering

Course Engineers without 
borders Colombia  

(ISF-CO)
Los Andes University

(Los Andes University, 
2017)

Community Based 
Research

Colorado School of 
Mines

 (Colorado School of 
Mines, 2017)

Humanitarian 
Engineering

The Ohio State University
(The Ohio State 

University, 2017)Aspect

Ta
rg

et
 

gr
ou

p

Course for engineers. Course for engineers. Course not exclusive for 
engineers.

Ty
pe

 o
f 

co
ur

se

Elective course. Elective course.

Its a mandatory course 
to minor in engineering, 
as well as elective for 
other degrees. 

Ti
m

e

4 hours weekly. 3 hours weekly. 3 hours weekly.

Th
eo

re
tic

al
 c

om
po

ne
nt

The topics are 
focused on the 
development of the 
concepts related 
to the criteria 
of the ISF-CO 
projects: socially 
inclusive, viable, 
environmentally 
responsible, 
engineering, 
innovative, 
technically possible, 
high impact.

Speakers are invited 
to the course to give 
talks oriented to the 
criteria of the ISF-CO 
projects.

Oriented to the 
development of topics 
such as: qualitative 
research, ethnography, 
participatory 
observation, 
collaborative 
design, community-
based cartography, 
interviews, and the 
importance of listening.

Speakers are invited 
to some of the classes 
to enrich some of the 
course topics.

Oriented to topics 
such as: poverty, 
underdevelopment, 
sustainability, culture, 
social justice, strategies 
for development, 
engineering for 
community development, 
analytical methods 
and participatory 
development of 
humanitarian 
technology.

Discussions are held in 
class regarding different 
topics.
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Course Engineers without 
borders Colombia  

(ISF-CO)
Los Andes University

(Los Andes University, 
2017)

Community Based 
Research

Colorado School of 
Mines

 (Colorado School of 
Mines, 2017)

Humanitarian 
Engineering

The Ohio State University
(The Ohio State 

University, 2017)Aspect

Pr
ac

tic
al

 c
om

po
ne

nt

Students throughout 
the course should 
seek solutions to 
a challenge in a 
participatory manner 
with the community. 
This community 
may be vulnerable 
or with development 
potential.

The challenge that 
the students must 
solve is chosen by the 
teachers.

The Ocdio context is 
used to address the 
challenge.

Field laboratories are 
conducted in which 
students know the 
area and interact 
with the actors 
involved with the 
problems.

The practical 
component is 
developed in groups.

Students throughout 
the course must answer 
a research question 
related to a group that 
is part of the University 
community.

The group and the 
research question are 
proposed by the stu-
dents.

Students are taught 
different tools for wor-
king with communities, 
especially tools for par-
ticipatory observation.

Students should 
conduct participatory 
research activities 
with the actors invol-
ved with the research 
question outside the 
classroom.

The practical compo-
nent is developed in 
groups.

Students work on a final 
project in which they 
must select and develop 
appropriate technology 
to solve a real problem, 
in addition to assessing 
their environmental and 
economic impact.

Students are taught 
different tools for the 
participatory design of 
technologies. 

Students are taught ways 
to model and simulate 
the impact of proposed 
solutions. 

The practical component 
is developed in groups.
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Course Engineers without 
borders Colombia  

(ISF-CO)
Los Andes University

(Los Andes University, 
2017)

Community Based 
Research

Colorado School of 
Mines

 (Colorado School of 
Mines, 2017)

Humanitarian 
Engineering

The Ohio State University
(The Ohio State 

University, 2017)Aspect

Ev
al

ua
tio

n

Queries are perfor-
med to assess the 
comprehension of the 
readings assigned for 
class.

Workshops are 
approved in which 
students apply some 
of the tools seen in 
class. 

The students record 
advances in relation 
to the challenge 
in portfolios. Each 
portfolio synthesizes 
and documents the 
information collected 
in at least one phase 
of the oCDIO context. 
At the end of the 
course, they make a 
presentation, where 
they expose their 
proposal in front of 
experts.

Attendance and par-
ticipation in class is 
qualified.

The application of 
the tools as interview 
guides, interviews, 
participative 
observation, and 
participative research 
activity are qualified.

Students analyze the 
assigned readings.

Students do a 
final project with 
conclusions regarding 
results found in the 
research. 

Queries are made on the 
assigned readings and 
class comments that the 
teacher makes through 
videos.

Students must submit 
tasks consisting of 
solving problems 
from the text guide 
(Humanitarian 
Engineering: 
Advancing Technology 
for Sustainable 
Development, 3rd 
Edition). Some tasks 
must be solved in Matlab 
programming software.

Students submit a report 
of the final project and 
sustain it at the end of 
the course.

Source: own elaboration.
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3. Methodology
The methodological proposal used to define a model course in 

Humanitarian Engineering was tested in the Industrial Engineering pro-
gram of Sergio Arboleda University as a strategy to include new perspec-
tives to its traditional approach:

An initial model course in Humanitarian Engineering was designed for 
Sergio Arboleda University, taking into account references in Humanitarian 
Engineering.

1. The initial designed model was implemented.
2. The students evaluated the course through anonymous surveys, 

and the teachers gave their insights regarding the model.
3. The initial model was redesigned, based on the results obtained 

in the surveys and the teachers’ perceptions.
4. This chapter concerns the initial course model in Humanitarian 

Engineering for Sergio Arboleda University, taking into  
account references in the matter.

3.1. Initial proposal of a course model in humanitarian engineering 
at Sergio Arboleda University

The Humanitarian Engineering course was designed to achieve the 
following objectives: 

• Create synergy between engineering and other college programs 
and form interdisciplinary groups to design artifacts, systems or 
engineering processes, under social, environmental, technical, and 
economic constraints;

• Create synergy between low-income communities (in Bogota and 
its surroundings) and the University, through the co-creation of 
engineering solutions;

• Train students in skills and competencies based on the humanist-
scientific approach.
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With this scope, the course was defined as mandatory for all industrial 
engineering students (in this pilot phase) to approach the role of the engineer 
in community projects. These types of experiences help develop design 
skills under economic, environmental, and social constraints, necessary to 
acquire a complete professional profile in any sector contemplated in the 
2030 agenda for sustainable development.

In accordance with the established objectives, the course required a 
methodology of practical approach. The course model was aligned with 
an innovative proposal made by Distancia Cero, a social enterprise with 
the mission of reducing the gap between reality and academia, promoting 
an educational strategy called ‘Aprendizaje basado en retos5’. Distancia 
Cero provided the course with a portfolio of challenges published by 
different social organizations. The course was designed around these issues, 
where groups of students had to offer solutions, using the po+CDIO 
methodological framework proposed by Ingeniores sin Fronteras Colombia, 
an adaptation of the CDIO framework created by MIT.

Figure 1. Initial proposal of the Humanitarian Engineering  
course model at Sergio Arboleda University

Source: own elaboration.

5 “Learning based on challenges”.
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Figure 1 shows the course model that was implemented for the first 
time in the second semester of 2016. The aspects considered in this model 
are related to the general characteristics in which engineering courses with 
community emphasis are usually focused.

4. Results 
Students completed an anonymous survey in which they were asked 

about their perception of the initial model of the course at the end of the 
semester. The priority was to understand, from the student’s point of view, 
whether the course was effectively adding value to the educational experi-
ence. The main results obtained are:

General perception: 

• 20% of students indicated that the course seemed relevant to 
their engineering training; 60% considered it relevant; 20%, little 
relevant.

Regarding evaluation:

• 30% of the students said they spent more than the minimum time 
necessary for the evaluations; 50%, only the time needed; 20%, less 
than the necessary time.

• Students stated that the course should be more flexible in terms of 
the design process, requesting that it not be too methodical.

• Although literature was related to the course, students perceived 
a lack of relation to the challenges, which were the course’s main 
objective.

• Some tests had no direct connection with the challenges, but rather 
assessed literature review. Students considered there was no added 
value, and the course as a “waste of time”.

Regarding methodology:

• 55% of the students perceived that the methodology was very inno-
vative (they had not had a similar course yet), while 33% considered 
it innovative.
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• 88% of the students considered the experience of working with real 
challenges as very valuable for their learning. 

• About 95% of students said that it was clear how to apply the 
methodological framework po+CDIO.

• 55% of the students showed interest in continuing to work on the 
challenges, because they considered that working with communi-
ties was an important experience for them.

After the course was evaluated, and according to the results, the im-
plementation of the ‘Learning based on challenges’ methodology was de-
fined as the most valuable aspect. In the Faculty of Exact Sciences and 
Engineering of the Sergio Arboleda University, this approach proved to 
be innovative for the educational experience. However, there were some 
aspects that did not work properly and that should be corrected to re-
spond effectively to the educational offer. Challenge development requires 
a significant amount of time, therefore, it is necessary to minimize the 
evaluations or exams that are not directly related to them, and to minimize 
theoretical content in order to center on the out-of-classroom experience.

Humanitarian Engineering is an open and complex field that needs to 
provide experiences and examples that are related to the challenges so that 
students can connect this information easily with their practical experience 
throughout the course.

The assigned literature and its evaluation throughout the semester did 
not contribute efficiently to the learning process. On the other hand, the 
reflective article and the methodology given to develop it (po+OCDIO) 
did help students reach personal conclusions about the design process.

5. Conclusions
After result analysis, and considering that both the theoretical and 

practical components are relevant, some changes to the Humanitarian 
Engineering model were included, which were implemented in the first 
academic semester of 2017 (Figure 2).
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Figure 2. Proposal for a Humanitarian Engineering  
course model at Sergio Arboleda University

Source: own elaboration.

The percentages vary from Figure 1 to Figure 2. While time devoted to 
field visits and of classes outside the university increases by 6%, the oppo-
site occurs with decreased time of classes in campus. This is to ensure that 
students dedicate more time to practical experiences outside the classroom 
and to face the challenges together with the communities.

This new model seeks that all class evaluations are focused on the 
challenges, given the amount of time that students dedicate to them is 
sufficient to achieve the learning objectives, including decision-making 
on the design process, considering economic, social, and environmental 
restrictions.

A reflective exercise at the end of the semester is valuable so students 
can assess their experience, using literature related to Humanitarian 
Engineering. This way, they can reach their own conclusions.
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Regarding its impact, evaluations should be defined at the beginning 
of the semester in a negotiation between communities and professors  
(not just instructors), supported by organizations such as Distancia Cero. 
The teachers have the role of facilitators in this strategy, and the immediate 
impact on the communities is assured.

The course must be elective and not mandatory. Although professors 
think that Humanitarian Engineering is key to the development of design 
skills in students, working with communities is not transversal and is not 
for everyone, since it requires great commitment. A course with many stu-
dents would not be necessary; working with few students facilitates per-
sonalized accompaniment in the development of solutions to challenges.

The po+CDIO should be used as a framework and not as a methodology. 
Students should be able to define how to use it, taking into account that 
they are the basic steps in a design process, but also considering its flexibility.

This new proposal, although based on analysis of the results obtained 
by implementing a first model, will also be evaluated after its implementa-
tion to improve and update it if necessary.
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Chapter 6

Access to higher education:  
much more than entering the system

Adriana Díaz1

Abstract
The problem of access to higher education (HE) continues to be a 
challenge for many countries in the world, just as it is for Colombia. 
Based on a literature review, there is no consensus on the concept of 
access, which can be related to the particular situation of HE systems 
in each country, and to the new approaches and interests that emerge. 
This study builds four notions of access from literature: entrance, re-
presentation, successful participation, and college choice. The state of 
access to HE in Colombia is different depending on the notion that 
is selected, and it is suggested that by focusing only on one of them, 
relevant aspects are excluded. Finally, there is a need for a systemic  
understanding of HE, from which emerges a notion of access that fo-
cuses on the abilities and opportunities of people from the moment 
they develop an aspiration to HE until they achieve it.

Keywords
Access to education, higher education, social system.

1. Introduction
Higher education (HE) is increasingly recognized as a pillar 

in the development of any country or region. The declaration of 
the World Conference on Higher Education in 2009 states that at 
no other time in history has investment in higher education been 

1 Department of Industrial Engineering. Pontificia Universidad Javeriana-
Bogotá. PhD in engineering. E-mail: adriana-diaz@javeriana.edu.co
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more important than now (UNESCO, 2009b). Guaranteeing access of all 
people to HE has become a global challenge for each nation.

Figure 1. Educational achievement of people from 25 years and over

Source: UNESCO database, (2016).

Since mid 20th century, the expansion of HE has been a worldwide 
phenomenon. This growth has been characterized by an increasing demand 
for access, resulting from the social, economic, and political changes in 
the world that have led to HE being considered in many countries as  
necessary to get a job, guarantee income, and for social mobility (Altbach, 
Reisberg & Rumbley, 2009b). The total number of students in HE has 
increased fivefold from 1970 to 2007, from 28.6 million to 152.5 million 
people (UNESCO, 2009a). The distribution by regions of these enrolled 
students has also changed significantly. For instance, in the year 1970, 
North America and Western Europe represented 48% of students in the 
global enrollment, while East Asia and the Pacific represented 14%, and 
Latin America and the Caribbean (LAC), 6% of students. For the year 
2007, those enrolled in North America and Western Europe represented 



115

Chapter 6. Access to higher education: much more than entering the system

23% of the global total, while East Asia and the Pacific, 31%, and 12% in 
LAC (UNESCO, 2009a).

The expansion of HE is also visible in LAC, where the number of stu-
dents in HE increased tenfold from 1970 to 2007, reaching a total of 17.8 
million students in that year (UNESCO, 2009a). LAC countries grow in 
the years of schooling of the population, which represents an increase in the 
accumulation of human capital in the region (CINDA, 2007). However, 
the region’s pace is far from the growth rate in developed countries.

Figure 1 shows the comparison of educational attainment of the 
population over 25 years of various LAC and developed countries. A large 
part of LAC countries have more than 40% of their adult population with 
primary basic education as their highest level of education; very different 
from developed countries where this proportion is very low and the highest 
proportion of adults reach full secondary education. Figure 1 shows that 
developed countries have a higher proportion of people with tertiary 
education or higher compared to countries in the region. The United States 
is the country with the highest percentage of adults who have achieved an 
HE or more with 42%.

1.1. Access to HE in Colombia

Access to HE in Colombia is an issue that has worried governments 
for years. They have strived to comply with the National Constitution that 
requires the state to respond for the provision of the service. The problem 
of access has been present in government development plans since 1974 
(Orozco, 2010).

The indicator that typically supports the discourse surrounding access 
to HE in Colombia is the coverage rate or gross enrollment rate (GER). 
Figure 2 shows the relationship between enrollees and the population in 
the age range in HE over the last 10 years. Those enrolled, as well as the 
coverage rate, have been increasing in these past 10 years, and Colombia 
has managed a mass system in HE (GER>50%).
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Figure 2. Coverage of higher education in Colombia

Source: MEN2 (2016).

Coverage rates show that Colombia is very close to the South American 
average, which according to UNESCO (2016) was at 53.3% in 2014. Still, 
Colombia remains well below countries in the region and the world. When 
comparing data from 2014, there is a large gap in the Colombian GER 
in relation to countries such as Chile (86.61%), Argentina (80% in 2013), 
United States (86.6%), Germany (65.5%), France (64.4%), and Finland 
(88.67%) (UNESCO, 2016).

An increase in student entry to HE does not guarantee access to all 
Colombians. The great diversity in population, cultures, territories, and 
opportunities in the regions, as well as armed conflict, are some of the 
reasons associated with the difficulty of certain social groups to access HE 
in Colombia. Even though the number of enrollees in HE has increased, 
there are wide differences among departments, as illustrated by coverage 
rates shown in Figure 3. While Bogota has a GER greater than 100%, 
70% of the departments (23 of 33) have rates below 40%. The country’s 
coverage rate in 2015 (49%) indicates that there was a mass HE system, 

2 Ministerio de Educación Nacional (Ministry of National Education).
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but the coverage rate by department illustrates that opportunities are not 
the same for everyone, and there are still many young people outside the 
system. In 2015, less than a third of the departments had coverage above 
the national GER of 49%, and 50% of the country’s enrollees concentrated 
in only three departments –Bogota, Antioquia and Valle del Cauca.

Figure 3. HE coverage rate by departments 2015

Source: MEN (2016).

Bogotá has the highest coverage rate, yet this includes a large number 
of people from other departments who move to the city to study, since it 
offers a high range of HE programs and institutions, including several 
highly recognized throughout the country. This migration indicates that, 
despite a GER exceeding 100%, several students from Bogotá are not 
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entering HE. This phenomenon is observed in another access indicator 
defined by the MEN in 2011: the access index (AI), which was calculated 
from that year until 2013 (MEN, n/d). This indicator is very similar to 
the GER, although to calculate the AI   in each department the population 
enrolled in the HE whose origin corresponds to that department is used 
as a numerator, instead of using the total population enrolled in HE in 
that region. The denominator continues being the number of people aged 
between 17 and 21 in each department. The calculation is determined to 
know the percentage of young people guarded by the system in each of the 
student’s original departments. 

GER values are compared with the AI for some departments in the 
year 2015 in Figure 4.

Figure 4. Comparison between GER and IA for some Departments

Source: MEN (2015d)
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The AI is lower than the coverage rate for most departments in the 
country. This difference shows student migration from certain departments, 
where high coverage does not mean access to HS for the entire population 
of each department. Bogota shows the greatest difference between the two 
indicators (25 percentage points), corroborating a high migration to the 
country’s capital. In addition to Bogota, the only departments with AIs 
greater than 50% are Quindío, Santander and Boyacá. The remaining 50% 
might assist HE in other departments or might actually be excluded from 
the system. 

In short, guaranteeing access to HE for all people, regardless of 
their socioeconomic, racial or geographical origin, persists as a challenge 
in Colombia and for many governments globally. Different actors  
(e.g. governments, academia, global organizations) have developed research 
and proposals that seek to contribute to the design of policies to solve this 
issue. An interesting and important aspect in the matter is that there is 
no consensus in the definition of access. Access to HE is rarely explicitly 
defined in research or even public policy documents, as well as when it can 
be stated that someone has or does not have access to it.

Based on the literature reviewed, this research defines four different 
conceptualizations of access to HE, analyzing the Colombian situation 
according to each of them. Each notion seems to fall short at understanding 
the issue and defining effective policies. There is a need for a broader 
perspective that encompasses the development of the aspiration of HE, 
until finally culminating the studies. According to this understanding, 
access has to do with people’s abilities, but also with the opportunities they 
have throughout their educational process.

The four notions of access to HE constructed from a literature review 
are discussed in detail. In section 3, the Colombian data is shown for each 
notion. Finally, results are discussed comparing each one. Also, a new per-
spective of the HE system is shown and from it a new notion of access to HE 
is derived. This notion involves a broader view of the problem that encom-
passes the ideas found in previous literature. Furthermore, it is based on the 
active role of people in accessing HE or not, the importance of the context, 
and the need to understand that access is a process in different stages.
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2. Four notions of access to HE
There is no consensus on the notion of access (Burke, 2012; Clancy & 

Goastellec, 2007; Commission/EACEA/Eurydice, 2014; Land, Eggins, 
Gordon, Owen & Boon, 2011), and it is rarely made explicit in studies or 
policies. Each country and society recognizes and defines certain condi-
tions of access in their particular HE systems as problematic, and it is this 
particular definition of the problem that guides policy, decision-making, 
and investigations. Therefore, it is very relevant to clearly state how the 
matter is understood.

Four great notions of access were defined based on literature review. 
Studies that do not explicitly define how access is understood -the majority- 
are categorized based on research objectives or results.

2.1. Entering HE

The first discourse on access to HE emerged as a result of the intrinsically 
inequitable conditions of the first universities (Kettley, 2007). Entry was 
limited to a few privileged ones due to factors such as socioeconomic class, 
gender, and racial or ethnic origin - inherited merit. Progressively, equality 
in access to HE became a general clamor (Clancy & Goastellec, 2007).

Access to HE is understood as entering or being enrolled in an HE 
program. Researchers and decision makers focus on finding the factors that 
represent a barrier on people transiting from complete secondary education 
to HE, and in the participation or enrollment of young people in HE.

Researchers have studied the factors that influence the likelihood of 
a person entering HE, seeking in particular those factors that represent 
a barrier. Some of these are the family’a socio-economic background 
(Tieben & Wolbers, 2010), ethnicity (Cameron & Heckman, 2001; Kane, 
1994), gender (McCoy & Smyth, 2011), characteristics of the secondary 
education they’ve received such as the quality, selectivity, and organiza-
tional structure of the institution, academic performance in secondary  
education, cultural capital -represented as parent education, participation in 
classes and cultural activities, and social capital-operationalized as parent  
participation in the educational process of their children, social networks, 
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etc. (Alexander & Eckland, 1977; Falsey & Heyns, 1984; Frempong, Ma, 
& Mensah, 2012; Karen, 2002; Engberg & Wolniak, 2010; Perna & Titus, 
2005).

Some of the studies focus on the entry of specific groups recognized as 
minorities or vulnerable populations, e.g., students belonging to families 
of low socioeconomic status (NSE), African-Americans and Latinos in the 
United States; children of manual and non-manual workers in Ireland, and 
women in India. There are several factors that have been incorporated into 
the research on access and that have been found to have an impact on entry 
to HE (Frempong et al., 2012; Cameron & Heckman, 2001; Kane, 1994; 
McCoy, Byrne, O’Connell, Kelly & Doherty, 2010; Sahni & Shankar, 
2012).

The impact of policies, institutionally or nationally, on entry to HE 
has also been evaluated. In the United States, for example, research results 
suggest that the change in tuition and financial aid prices has a significant 
impact on post-secondary education entry, an impact that differs between 
two and four-year programs and between state institutions and private 
institutions (Heller, 1997; Kim, 2012; Leslie & Brinkman, 1987; Perna & 
Titus, 2004; Kane, 1995, 1999).

Admission policies and the unfavorable consequences they generate for 
minority groups have also been discussed. Konečný, Basl, Mysliveček & 
Simonová (2012) study the impact of different entrance exams -one based 
on knowledge and the other on aptitudes- on the number of students of 
low socioeconomic strata (SES) who are admitted in the Czech Republic.

Rendon, Novack & Dowell (2005) note that getting admitted to 
a public university in California has become a challenge for African-
Americans and Latinos, as a result of selectivity, budget cuts, and increase 
in the number of students applying to these institutions.

2.2. Representation in HE

It is often found that the expansion HE has not significantly reduced 
social inequalities in access (Clancy & Goastellec, 2007; Marginson, 2016). 
Despite the accelerated growth in enrollment, college population does not 
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reflect the universal composition of society, even in countries with high 
participation rates in which social inequalities in participation continue to 
happen according to race, ethnicity, gender or SES (Altbach et al., 2009b; 
Asplund, Adbelkarim & Skalli, 2008; Liz, 2001). The focus of the problem 
is no longer quantitative, but rather qualitative and structural. Studies are 
interested in why, even though minority groups have greater participation 
in HE, their participation is limited to certain programs, fields of study or 
institutions in such a way that inequalities continue to arise in HE specific 
opportunities for these groups.

Understanding access as representation puts the focus of research 
beyond the flow of students to HE or the number of enrolled people, but 
they are rather interested in college population characteristics and their 
diversity. Access to HE ceases to be a problem associated with entering 
the system, and involves the equal opportunity that people have to par-
ticipate in programs and institutions of different levels and with different 
characteristics (e.g., quality, cost). The lack of opportunities or inequality 
is reflected in the low representation of some social groups in the total 
number enrolled in HE or in certain programs and institutions, that is, in 
the academic or institutional stratification of HE (Posselt, Jaquette, Bielby 
& Bastedo, 2012; Reimer & Pollak, 2010; Stephan, Rosenbaum & Person, 
2009; Triventi, 2013).

The social groups in which access research is focused vary between 
countries. In each society, it is possible to identify one or several 
characteristics (e.g., ethnicity, SES, race) on which HE representation 
is assessed, as well as equality of opportunities. These are related to the 
idiosyncrasies of each nation, its history, and context of their HE system. 
Some examples of the groups in which the studies are focused are: hispanics 
in the USA (O’Connor, Hammack & Scott, 2010), ethnic minorities 
in China, students from low SES families in Serbia; women and people 
of certain castes and religions in India; rural population and indigenous 
communities in Canada (Clancy & Goastellec, 2007; Basant & Sen, 2009; 
Chanana, 1993; Zhu, 2010; Vukasovic & Sarrico, 2010; Alberta, 2000).

Disadvantages or differences in educational opportunities between 
groups are associated with characteristics of individuals and HE systems 
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(Vukasovic & Sarrico, 2010). Some of the factors that have been associated 
with these differences are the family environment (e.g., parent education, 
SES), (Finnie, Lascelles & Sweetman, 2005, Koucký, Bartušek & 
Kovařovic, 2007, Li, 2007; Triventi, 2013; Vukasovic and Sarrico, 2010); 
race; the information young people have about HE; the lack of awareness 
or stimulation about the value of HE; the geographical distribution of 
institutions, population and wealth (Gibbons & Vignoles, 2009; Metcalfe, 
2009; O’Connor, 2010); performance in secondary education, and the type 
of HE institution (Li, 2007; University of Alberta, 2000; Posselt et al., 
2012; O’Connor, 2009; Stephan et al., 2009).

Several of the disadvantages faced by minority groups are generated by 
inequalities in previous education. The difficulties faced by these youths to 
meet the academic requirements necessary for certain programs or insti-
tutions reflect this situation (OECD, 2008). The increasingly demanding 
admission standards of HE institutions contribute to the disadvantages of 
groups with low representation, as suggested by the study on institutional 
stratification in the USA by Posselt, Jaquette, Bielby & Bastedo (2012). 
HE expansion has generated incentives for differentiation and competi-
tion between institutions, where the most recognized oes compete for the 
students of the academic elite -typically associated with a high SES- who 
strengthen the prestige of the institution. At the individual level, the costs 
of enrollment and selection processes contribute to horizontal inequity 
where many students are excluded from the most recognized institutions 
(Davies & Zarifa, 2012).

Affirmative action in admission processes is also relevant to consider. 
The effects of these actions on the representation of minority groups in 
HE have been studied. Bertrand et al. (2010) examine the caste-based 
admission program in engineering schools in India, and find that this 
program has managed to increase the diversity of social groups related to 
caste and family income, however, they also observe a reduction in gender 
diversity, a problem that is also confirmed by Sahni & Shankar (2012) at 
the national level. Francis & Tannuri-Pianto (2012) investigated the effect 
of racial quotas in Brazil, and conclude that although these actions promote 
equity, the majority of Brazilians with low SES have fewer opportunities 
to participate in HE.
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2.3. Successful participation

As UNESCO states, the interpretation of access must go beyond 
“going through the door and entering”, where true progress depends on the 
levels of completion of studies of all population groups (Altbach, Reisberg 
& Rumbley, 2009a). HE systems require mechanisms that support and 
accompany people in their participation process in order to achieve their 
educational goals. However, these mechanisms are very scarce and those 
that do exist do not adequately address the needs of HE population (Altbach 
et al., 2009a). People from minority groups, once enrolled, face different 
challenges and disadvantages that affect their educational process, their 
participation, and study completion, all of which are necessary to fully 
enjoy HE benefits.

A notion of access that involves the opportunities that people have to 
participate and graduate from HE is then raised. Participating now has 
a broader sense, including being enrolled in any HE program, as well as 
managing to be part and get involved in the institution, its culture and 
its community. It invites institutions to welcome diversity so people are 
valued, integrated, and welcomed by their institutional culture (Iverson, 
2012). This conceptualization is characterized by an interest in the oppor-
tunities that students have in their educational process to graduate from 
HE and in the differences in these aspects that can explain the disparities 
in terms of academic performance, participation, and graduation rates be-
tween social groups.

Access as successful participation includes problematic HE situations 
that are typically associated with other issues, such as desertion, retention, 
and termination. These are matters of growing interest as can be seen in 
the number of research on these subjects and the various programs that 
institutions and governments have to support students progress in HE 
(OECD, 2008). Different indicators are used to monitor and assess this 
progress, such as dropout rates, academic mortality, retention, and per-
sistence rates. These last two terms are often used as synonyms, however, 
some authors establish retention as the institution’s ability to keep students 
from the time they are admitted until graduation, while persistence refers 
to the student’s decision continue to be enrolled in the HE system until 
graduation (Troxel, 2010).
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Research on these issues has incorporated elements from different theo-
ries (e.g., sociology, psychology, economics), and has given special attention 
to certain social groups considered vulnerable. Retention was first studied 
in psychology regarding motivation, abilities, and individual differences. 
After a few years, the role of the context, particularly the institution, was 
taken into account in the study of persistence in HE (Tinto, 2006). Some 
studies have focused on retention in the first year, considered a critical 
year, and others focus on the different experiences from students of diverse 
socio-cultural backgrounds, or HE programs. In general, results suggest 
that the decision to withdraw from HE is the result of multiple factors 
such as academic preparation, student adaptation to the institutional en-
vironment and courses, academic experiences in teaching-learning envi-
ronments, social integration, financing, and other personal circumstances 
(Jones, 2008; Tinto, 1975).

Institutions play a fundamental role, since the differences in oppor-
tunities and conditions that students have in HE do not rely exclusively 
on their academic preparation, motivation or on affordability (Bauman, 
Bustillos & Bensimon, 2005; Jones, 2008). Engstrom & Tinto’s (2008) 
study concludes that access without support does not constitute an oppor-
tunity, and that differences in graduation (time-amount relation) among 
students from high and low income families persists especially due to the 
lack of preparation of the latter group. Students’ failure also depends on 
the environment in which they must learn, and the institutions have the 
responsibility to build an appropriate setting, answering to their students’ 
needs, and not just of those who are well prepared.

Based on a literature review, Jones (2008) and Troxel (2010) synthesize 
the factors that, from the institutional perspective, influence the retention 
and success of students. Some of these factors are the information and 
preparation prior to entering the HE (e.g., the summer courses to prepare 
students for admission); support in the processes of induction and 
transition from high school, which provide the opportunity for students 
to integrate and participate in the community; and support programs  
-usually academic- that extend throughout the first year, since this 
phase is considered decisive in the persistence of students. Curriculum  
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development is another key factor in the student-institution interaction 
and evidence points to the importance of active learning, teaching  
strategies (e.g., learning communities), formative evaluation, flexible 
learning, and course relevance. They also recognize the role of support 
academic programs, financial, psychological, pastoral, or other programs 
that favour students in order to encourage their retention, and not just from 
majority groups.

2.4. College choice

College choice is a topic that has been researched for years aiming to 
understand what influences students’ decisions on whether to attend HE 
or not, and the type of programs and institutions they apply to, exploring 
their decision-making processes. Previously, the interest in these subjects 
was to support enrollment management and tuition planning in institu-
tions, marketing, and student recruitment. For some years, the interest in 
understanding the choices and aspirations of students has been to support 
policy-making related to access and equity (Bergerson, 2009). Bergerson 
suggests that understanding HE selection processes is essential for re-
searchers and professionals interested in increasing access, and persistence 
in HE (2009).

Three papers with extensive literature reviews on college choice 
are those of Paulsen (1990), Perna (2006) and Bergerson (2009). These 
reviews consolidate hundreds of publications, where changes in the 
theories, concepts and methodologies used in research on the subject can 
be observed. A relevant aspect on these researches is that HE choices 
are conceptualized and studied as a transition process, where students 
go through several stages from developing their HE aspirations, seeking 
options, and finally deciding the type of HE and institution to apply to and 
enroll in (Bergerson, 2009). Different multi-stage models for college choice 
process can be found in the literature. One of the most referenced models 
is by Hossler & Gallagher (1987), which states that college choice has 
three stages (Table 1), where individual and institutional factors interact. 
These interactions in each stage determine certain results for the student, 
which in turn influence the next stage of the process.
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Table 1. Three stage process model for college choice

Source: Adapted from Hossler & Gallagher (1987).

Based on this model by Hossler & Gallagher, some studies have focused 
on refining some of the three stages or the whole model, studying students’ 
experiences, and specific social groups during the process of choosing HE 
(e.g., Cabrera & La Nasa, 2000; Hossler, Braxton & Coopersmith, 1989; 
Hossler & Vesper, 1993; Terenzini, Cabrera & Bernal, 2001).

Other authors have questioned the applicability of this type of model 
for all students, especially for those who belong to minority groups, since it 
is assumed that all students have access to the same information regarding 
funding and HE, among other reasons (Bergerson, 2009; Paulsen &  
St. John, 2002).

3. Access to HE in Colombia regarding the four notions
The previous chapter considered four different concepts of access to 

HE. The current Colombian access situation is discussed according to each 
notion.

Model 
dimensions

Influential factors
Students’ 

resultsFactores individuales Factores 
organizacionales

Phase 1: 
Predisposition

* Students’ characteristics 
* Educational activities

* Other significant 
characteristics

* School 
characteristics

Search for: 
a. HE options
b. Other 
alternatives

Phase 2: Search
* Values of students prior 
to HE
* Student search activities

* Students’ search 
of HE activities

a. Set of options
b. Other 
alternatives

Phase 3: Choice * Set of options
* HE institutions 
activities to gain 
students

* Choice
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3.1. Access as entry

Entry to the HE system has been the traditional view on the access 
problem, and the one leading studies and public policies on the matter.  
In Colombia, the most commonly used indicator to refer to access is 
the coverage rate or GER. In two recent policy documents (MEN, 
2015a; CESU, 2014), coverage is one of the fundamental variables when  
addressing the issue of access. The following coverage goals were proposed 
in a medium and long-term term: 56% for 2018, and 84% for 2034. Figure 
1 shows the indicator of coverage in recent years and shows its growth.

Another challenge associated with access that persists in the Colombian 
system is the articulation between secondary and HE. An articulation 
strategy is to allow students of the last two high-school terms to start 
complementary studies of technical programs so that by the end of their 
secondary education they can validate this knowledge and move more 
easily to HE. However, studies show serious problems for homologation in 
HE institutions, in addition to issues such as quality and inclusion (CESU, 
2014). One of the indicators of this high school-HE transition is the 
absorption rate, which seeks to capture the proportion of students who, 
once they finish secondary education, effectively move on to HE. 
Absorption rate for a year t can be calculated in different ways:

The first indicator shows the proportion of students enrolled in the first 
semester in relation to students who have taken the Saber 113. This estimate 

3 The Saber 11 is a mandatory test by the Colombian State for its secondary education 
population as a requirement to enter higher education. It is usually taken at the end 
of high school, although it can also be obtained after having a high school diploma or 
having passed a validation exam for studies of this level. It consists of 5 tests: critical 
reading, mathematics, social and citizenship skills, natural sciences and English.

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇ó𝑛𝑛! =
!!"#$%&'"(!  !"#$%&'(")*+!!"#"!$%"!
!!"#$%&'"(!  !"#$#%&'%(')#"!!!!!

              (1) 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇ó𝑛𝑛! =
!"#$%&'(#)"  !"#$%$"&'!
!"#$%$&'()*  !"  !"#$%$ó!  !

                         (2) 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇ó𝑛𝑛! =
!"#$%&'(#)"  !"#  !"#$%$&  !"#$%&'(")*+  !"  !!!!!!"#  !"!#$%$&'()*'  !

!"#$%&'(#)"  !"#  !"#$%$&  !"#$%&'(")*+  !"  !!!!!
       (3) 
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can be higher than the actual value of absorption, since people enrolled 
in the first semester include students who finished secondary education  
several years prior but did not immediately enter HE. Another relevant 
aspect is that the number of students taking the Saber 11 may be greater 
than the real amount of students who actually finish secondary education 
in year t, since people can take the test as many times as they wish, and 
several do before finishing high school as a way to prepare (which would 
imply a double count for these students in the same year). Others re-take 
the test after graduating in order to improve their score.

The second absorption rate may also have problems in measuring the 
transition, because admission requests do not correspond exactly to the 
number of people wishing to enter the system. Many apply to several  
institutions and there is an overlapping effect on the figures because the 
distinction is not taken into account in the SNIES data. Moreover, the 
number of students admitted can also include a student several times, in 
case more than one institution has admitted them.

The third indicator seems to be the most appropriate to measure 
HE absorption because it captures the proportion of students who were  
enrolled in the last year of high school in relation to those enrolled in HE 
for year t, which means that they are registered in the SNIES.

A comparison of the three ways to assess absorption is shown in  
Figure 5. Option 1 shows that, as of 2011, a larger number of students 
entering HE than those graduating secondary education by 20%, a 
difference that tends to be stable. This could be interpreted as if all graduates 
will enter HE. The second indicator, on the other hand, shows that 40% of 
applications for admission to HE are rejected, meaning not all who want 
to enter HE have the opportunity or ability to do so. The third indicator is 
much more revealing since it shows that only 34% of those who graduated 
in 2013 entered HE in 2014. This suggests that almost 70% of people who 
graduate in a year do not enter HE in the next year.
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Figure 5. Absorption rates by semesters

Source: MEN (2015c)4.

3.2. Access as representation

Higher quotas and more enrolled students in HE do not translate 
into a more representative system. According to the net enrollment rate 
(NER) by income quintile (Figure 6), while 90% of young people between 
18 and 23 years of age from the poorest quintile of the population were 
excluded from HE, while for the richest quintile, entry was almost 42% in 
2013. In the 6 years shown in the graph (2008-2013), the group that has 
had the highest growth is quintile 1 with a growth of 84%, followed by 
quintiles 2 and 3 with 48% and 41% respectively. These figures reflect the 
Colombian government’s efforts to improve representation from the lowest 
SES in HE. However, this shows there is still a lot to do: the system is less  
accessible for people with low SES and the progress related to the increase 

4 It should be clarified that the following information is not available in the MEN 
archives: there is no registration data in SENA, admitted and enrolled in the first 
course for semesters prior to 2011-1. For the rest of the institutions, information on 
these variables is available since 2007. There is no information on the admissions for 
previous semesters.
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in quotas and enrollment seems to be widening the gap between the poorest 
and the richest.

Figure 6. Net enrollment rates in HE per income quintile

Source: SEDLAC and World Bank (2015).

It is also relevant to compare the trends in the family income of po-
tential HE students (i.e. those who finish middle school), as well as of 
students enrolled in HE. The following graph shows the proportion  
of students for each level of income for potential students and for those 
who are already enrolled.

A significant proportion of potential students (taking the Saber 11 test 
at the end of middle school) have low income. Over time it is observed 
that a large percentage of students affirm that they belong to low-income 
families (between 0 and 2 minimum wages). This proportion changes 
according to the semester of the year in which the Saber 11 test is taken: 
during the first semesters of the year, the proportion is close to 50%, while 
it is higher almost reaching 75% in the second semester. These differences 
per semester are also observed in students from families with high income 
(greater than 5 minimum wages) but contrary to the previous case, the 
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proportion of these students is higher in the first semesters with values   
close to 25% while in the second semesters the proportion drops to 4%. 
These differences may be related to school calendars. Those who take the 
test in the first semester of each year usually belong to schools with a B  
calendar, which are typically high-cost private schools, while those who 
take the test in the second semester of each year normally belong to 
calendar A schools, among which are all the official schools of the country 
and other private schools. Finally, the proportion of students from families 
with average income (between 2 and 5 minimum wages) has remained 
between 20% and 30% (Figure 7).

Figure 7. Family income of students taking the SABER 11

Source: elaborated from ICFES (2016) and SPADIES5 (2016).

The proportion of students from low-income families decreased from 
2010 to 2013, going from 42% to 25%, a value that has been maintained 
in the last semesters. In contrast, the proportion of students from high- 
income families has grown by 15% in 2009, and 20% in 2015. Students from 
median-income families have also increased from 43% to 54% (Figure 8).

5 Sistema para la prevención de la deserción de la educación superior or System for the 
prevention of the desertion of higher education.
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Figure 8. Family income of students enrolled in HE

Source: elaborated based on ICFES (2016) and SPADIES (2016)

This data (Figures 7 and 8) shows that participation in HE is not 
representative of the whole population, especially for people with the 
lowest incomes. Although the trend of potential students shows that a 
large part belongs to low-income families, this proportion is much lower  
(one third or half) regarding those who are actually a part of HE. High-
income students seem to stay and be representative of the potential 
population. Students who belong to middle-income families are half of 
the enrolled population, which can indicate greater access from those in 
lower-income families.

3.3. Access as successful participation

Efforts to increase enrollment rates, generally and among the  
poorest quintiles, are ineffective if the people who enter eventually desert 
the system. Dropout indicators can help understand access to HE in 
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Colombia, when understood as successful participation. The MEN follows 
two indicators: annual desertion6, and desertion by cohort7. 

The annual desertion indicator focuses on the short term and seeks to 
show strategy results from one year to the next. Colombia has achieved a 
low tendency, which according to the MEN (2015b) shows the result of 
investments of over 10 billion pesos in the accompaniment of HE institu-
tions to prevent desertion (Table 2).

Table 2. Annual HE dropout rate (%) in Colombia

Source: MEN (2016).

The cohort desertion indicator reflects retention in the system in the 
long term. In Colombia, most people drop out during the first two semes-
ters: between 28 and 38 people out of 100 have abandoned their studies 
by the second semester (Figure 9). Attrition is higher in technical rather 
than college programs (Figure 8). Figure 8 indicates the dropout rates in 
the number of semesters expected to finish each type of program. Dropout 
is similar for all three types of studies and shows that by the end of the 
program, half of the students who entered have dropped out. This shows 
that although the system offers places and supports students from minori-
ty groups to enter, only half of them actually achieve their aspirations. 
Therefore, access to this level of education is not guaranteed. 

6 Annual desertion: proportion of students enrolled during the school year, who for 
different reasons abandon their studies without having completed the degree.

7 Cohort desertion: cumulative desertion in each semester for a group of students who 
entered first year in the same academic period (cohort). The older the cohort, the 
more accumulated semesters.

Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Anual 
desertion 
rate

12.9 10.7 12.1 12.4 12.9 11.8 11.1 10.4 10.1 9.3 9.0
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Figure 9. Cohort dropout rates by type of studies

Source: SPADIES (2016).8

3.4. Access as college choice 

There are not many studies or research on college choice in Colombia. 
Two studies focused on analyzing HE and labour aspirations in students 
from the last grade of secondary school in two popular schools in Usme, 
Bogotá, were found. Romero (2009) found that despite the precarious  
capital possession (economic, cultural, social, and symbolic) the majority 
of students (98.8%) aspire to enter college rather than technical education, 
which is little valued. These students managed to overcome their parents’ 
schooling (only 12.3% of parents were high school graduates), however, 
they do not have the capital or academic preparation to continue their  
project. The study by López-Pino & Moncada-Jaimes (2012) gives conti-
nuity to Romero’s work and explores the academic trajectory of those who 
expressed their desire to go to college. They affirm that aspirations are 
important, but they are not the main engine to climb in the educational 
pyramid, since social origin and regulations in the education sector are 

8 As reported by SPADIES, this indicator corresponds to program dropouts, that is, 
a student who during two or more consecutive semesters does not enroll in the HE 
program in which he/she started, even if studying a different program in the same 
university.
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determinant to crystallize, and generate practices and habitus oriented to 
achievement. Young people are disoriented at the end of high school and 
renounce their aspirations early, since the Saber 11 or public university  
tests in other cases showcase their lack of abilities. This, added up to 
economic difficulties and misinformation on HE, would allow them to  
establish strategies to pursue their aspirations. 

The preference for college rather than technical programs is relevant 
regarding college choice in Colombia. Technical studies are a second 
alternative for young people in this sociocultural context. It supposes a 
second-class modality. It is the choice of those who renounce their college 
aspirations, or of those who do not get admitted into universities for 
professional formation (Díaz, 2012; López-Pino & Moncada-Jaimes, 
2012; Orozco, 2013).

Technical training in Colombia lacks academic or social status, as well 
as the quality it requires. According to the MEN, there are several reasons 
that support this notion: There are historical reasons, given these programs 
are recent in the nation; economic, since no significant investments have 
been made for education and research in this field; institutional, because 
there are no guarantees on these programs’ quality; and social, given 
the lack of recognition on this type of education, where labor and salary 
rewards focus on professional occupations obtained in colleges, and higher 
education (table 10). 

More than 70% of the students surveyed during Saber 11’s registra-
tion expressed their desire to go to university, 20% said they aspired to 
technical education, and only 5.5% declared not wanting to continue  
on HE (Table 10). 

This preference for college education could suggest an intergeneration-
al change in individual and family projects, taking into account that the 
proportion of adults (people over 25 years old) with HE in Colombia is 
low (20% in 2014) compared to that of the United States (42%) and the 
United Kingdom (32%) (UNESCO, 2016). However, beyond aspirations, 
economic, educational, cultural, and symbolic capitals are also necessary 
to create practices and habitus aimed at achieving HE. The lack of these 
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coupled with the scarcity of real HE opportunities creates a working class 
without a sense of their occupation, and who do not comply with a life 
project they can value (López-Pino & Moncada-Jaimes, 2012).

Table 10. Types of higher education of career prefered  
by students taking the Saber 11

Source: ICFES (2016a).

4. Discussion 
The situation of access to HE in Colombia was observed and compared 

from the four described notions (Figure 10). Each notion entails different 
results and, therefore, implies different approaches and purposes when for-
mulating policies to solve the problem.

Access, understood as entrance to the system, indicates progress in the 
Colombian situation with a GER that has been growing for several years. 
Even so, only about 60% of students who submit applications actually enter 
the HE, and about 50% of Colombian youth between the ages of 17 and 21 
are excluded from the system. Coverage is the indicator most used by the 

SEMESTER NONE TECHNICAL TECHNOLOGY UNIVERSITY
2009-1 6,64% 9,33% 7,70% 76,33%

2009-2 3,29% 13,08% 7,94% 75,69%

2010-2 4,30% 12,70% 7,99% 75,01%

2011-1 8,77% 11,40% 8,98% 70,85%

2011-2 4,09% 11,92% 7,67% 76,32%

2012-1 7,98% 11,58% 7,70% 72,74%

2012-2 4,34% 10,99% 7,35% 77,31%

2014-1 5,78% 9,18% 6,89% 78,16%

2014-2 3,55% 12,03% 8,10% 76,32%

2015-1 6.13% 10.49% 7.55% 75.83%

Average 5.49% 11.27% 7.79% 75.46%
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Colombian government when referring to the matter of HE access and, 
consequently, goals in this area usually involve this indicator. For instance, 
one of the current goals for 2018 is to achieve a GER of 57% (ICETEX, 
2016). But growth in enrollment does not translate into a more equita-
ble system, guaranteeing opportunities for all. According to the NER by 
income quintile (see Figure 10.b), there are wide differences between social 
groups of higher and lower income; the latter being the least represented 
in HE. Although the graph shows the general stratification of the system, 
it is necessary to study stratification by institutions, which could show if 
all students, regardless of their social origin, have the same opportuni-
ties to enter high-quality institutions or the most prestigious ones. Recent 
governments have tried to improve the representation of the less favored 
groups, yet figures show that the efforts have been insufficient.

Figure 10. HE access status from different conceptualizations9

Source: own elaboration. 

9 (a) Access as entry, (b) access as representation, (c) access as successful participation, 
and (d) access as college choice. *Absorption rate=Admitted students/Requests for 
admission.
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Efforts to increase enrollment rates, generally and in the poorest 
quintiles, are ineffective if those who enter desert. In Colombia, nearly 
50% of the students who enter by cohort leave the system without finishing 
the program (Figure 10.c). The results of efforts to secure more places for 
new students, and to increase the income of students from minority groups 
are limited if only half of them have the opportunity to achieve their HE 
aspirations.

The notion of access as a college choice broadens the scope of these 
studies to include the development of aspirations, as well as the search 
for institutions, which take place even before a person decides to enter 
HE. There are few studies in Colombia in this regard and, although the 
government has strategies to improve vocational guidance, its purpose 
is more focused on preventing young people from leaving their program  
instead of having an interest in the process of how these aspirations are 
developed. References from other countries studying the subject show that 
young people from disadvantaged social groups usually do not aspire to 
higher levels of education. The majority of people in Colombia, regardless 
of their origin, aspire to a college education; seemingly, few aspirations 
are not an issue (Figure 10.d). However, characteristics of the Colombian 
context may be generating limitations in this process, such as (1) the lack 
of universalization of secondary education, (2) high school students’ age by 
the time they graduate, and (3) the lack of information they have to make 
these decisions. Firstly, not all young people in Colombia finish secondary 
education, level required to enter HE. Secondly, according to the OECD 
report (2012), students in Colombia finish secondary school at 16 or 17 
years old, sooner than their peers in Latin America (e.g. Argentinians, 
Brazilians, Chileans, and Mexicans graduate at 18), North America, and 
Western Europe (usually, students finish high school around 18, 19 or 20 
years of age). Furthermore, Colombians have two years less of schooling, 
finishing high school in the 11th grade, whereas other countries have 12th 
and even 13th grade. Finally, the information available to students to make 
the decision is limited, where the low percentage of parents with HE is 
relevant; in the second semester of 2015, close to 80% of the students 
who took the Saber 11 test said their parents had no experience in HE  
(ICFES, 2016).
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Each conceptualization shows a different side of the same problem, 
all of which are relevant. Improving one aspect does not mean improving 
others. It is thus necessary to formulate public policies with a broader vision 
of “access to HE”, considering all matters involved in whether someone has 
access to higher education or not.

Díaz & Olaya (2017) approach HE from a systemic perspective. They 
argue HE as a social system, driven by the actions and decisions taken by 
actors, who have very different purposes, interests, abilities, and values. 
According to this perspective, the actions and decisions on HE depend 
on the personal goals and objectives that each one pursues, but also on the 
particular context in which they find themselves, and interact with other 
actors. Enrolling in HE is not only a matter of overcoming certain barriers 
individually, but rather of a much more complex process that begins when 
aspiration regarding HE are developed or not. These goals and the subse-
quent decisions of where to register depend on the context in which people 
develop and interact, as well as on their abilities, aspects that can facilitate 
or limit decision making.

Recognizing the diversity of individuals, and their aspirations (occupa-
tional and educational), Díaz & Olaya (2017) state that the study of access 
to HE should incorporate the opportunities and capabilities of each indi-
vidual to decide and act through the processes related to obtaining their 
educational aspirations. Agency should therefore be incorporated.

The notion of agency incorporates the opportunities and skills of each 
individual to act through the processes related to the development and 
achievement of their educational aspirations. The dynamics of interest are 
not limited to the process of entering the HE, but include the dynamics 
related to the development of an HE aspiration, as well as those related to 
the achievement of those aspirations.

Díaz & Olaya (2017) propose a notion of access as an exercise of agency 
as a whole process. The following figure illustrates the proposed access 
model as a process of three interrelated stages.
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Figure 11. Access model to the HE as an agency exercise

Source: Taken from Díaz & Olaya (2017).

The model proposes that access as an agency comprises a three-
stage process: the development of aspirations, entry, and participation.  
The conceptual model of access to HE as an agency raises the processes that 
comprise an access process, and shows the interactions between actors and 
the context generally. This model aims to guide a systemic understanding 
of access to HE, so that it can be used by policymakers in any context to 
study and intervene on this matter.
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The added value of the Saber Pro1 test as an impact  
on curricular and research management2
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Abstract
This reflective chapter has the purpose of making a documentary re-
view of the Saber Pro test’s added value, since the quality of education is  

1 The Saber Pro is the Quality State Examination of Higher Education 
applied directly by the Colombian Institute for the Evaluation of Education 
(ICFES). Students who have approved 75% of the credits of their 
professional university training programs may take it. It is a mandatory 
requirement to become an undergraduate.

2 This chapter shows the progress on the working title El valor agregado de las 
pruebas Saber Pro, como impacto en la gestión curricular e investigativa de 
la Escuela de Derecho de la Universidad Sergio Arboleda, seccional Santa 
Marta. 
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finally determined by evaluation standards from which the achievements of the 
country’s education institutions may be infered. The national education goal is to 
reach a meaningful and redundant education in the full development of indivi-
duals. Those who study at a higher level of education promote the socioeconomic 
progress of the territories. This logic of evaluation implies that all strategic ma-
nagement of curricula and research is determined to achieve results according to 
standards, making the State test for higher education an added value that could 
turn college curricula into tools that guarantee a national and international im-
pact in their specific areas of knowledge.

Keywords 
Added value, education quality, curricular management, research management. 

1. Introduction 
Educational quality is one of the guiding principles in the international 

discourse, since it is fundamental to a globalized generation, and it must 
be a constant and encompassing process with the economic and social de-
velopment of every society. UNESCO’s “Delors Report” estabishes that 
relevant systems for evaluating both education system’s results, and the 
experiences put into practice govern quality education (Bello, 2006).

Therefore, the Saber Pro tests can grant an added value to the curricu-
lar and research management of college faculties. A descriptive study will 
be carried out to demonstrate and verify the development of this manage-
ment aiming at that educational quality projected by the institutional es-
tates of the University and the country in the School of Law of the Sergio 
Arboleda University.

There is an international concern, and especially in Latin America, 
for the regulation of national assessment systems, and their impact on 
the design of indicators of educational quality based on students’ results. 
The World Bank determines that an important quality indicator is the 
added value of education as result measures. They establish in their study, 
Priorities and Strategies for Education (1995), that added value consists 
of knowledge acquisition and an increase in the chances of performing an 
income generating activity, and this knowledge can be measured through 
performance tests.
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For the first time since the Constitution of 1991, education is a 
guiding pillar of the actions of the Colombian State due to the issuance 
of Law 1753 in 2015 (Law of the National Development Plan 2014-
2018). Education was established as an indispensable right that allows the  
fulfillment of other rights, understanding the individual as an autonomous 
person, fully capable of abandoning marginality. The Ministry of National 
Education (MNE) has proposed strategic lines that determine the direction 
of education for the coming years in order to make Colombia the best 
educated country in Latin America in 2025, where one of these guidelines 
is a high-quality Higher Education.

Three perspectives are considered to solidly justify this research:

Firstly, considering the high quality projected by the Sergio Arboleda 
University, Santa Marta Section, it is necessary to evaluate how its educa-
tion provides added value to the students through curricular and research 
design that matches the proposed standards to be achieved in the Saber 
Pro tests, which gives it an institutional relevance when contributing to 
these assessment processes.

Secondly, this effort for the institutional self-assessment will generate 
better results in the competences evaluated by the State Examination. 
Results in the Magdalena Department show the urgency of an academic 
and educational projection of greater competitiveness, attending to a local 
need, which attributes a regional relevance to it as well.

Thirdly, with a relevant curricular design, the University acknowledges 
the purpose stipulated in the National Development Plan Law 2014-2018 
to make Colombia the best educated country in 2025, where one of the 
guidelines is that of a Higher Education with quality; also established in 
Decree 3963/14 of October 2009, in which the added value must be an 
indicator of quality.

This first advance of investigation accounts for the studies and referents 
on the subject in question. This paper extends on the state of the art, what 
pertains to education quality, innovation and curriculum; what refers to 
education, and its management, and finally conclusions.
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2. Approaches to the state of the art: educational quality, innovation, 
and curriculum

The analyzed background corresponds to the object of study shared 
by the researches, in terms of educational quality, innovation, curriculum 
management, and standardized tests, as part of academic review, given the 
congruent proximity between these categories or variables.

In Latin America, there has been an economistic approach to edu-
cation from which it is directly related to the economic performance of 
countries, which has led educational authorities to determine the perfor-
mance of students, teachers, and schools through standardized assessment 
systems (Rodríguez, 2017).

The information provided in the UNESCO’s report, made from the 
Regional Office of Santiago (Chile), on the educational situation in Latin 
America and the Caribbean and its projection for the region in 2015 
stands out. It considers the challenges and opportunities to make higher 
quality education at all levels and “for life”. They establish disparity in the 
development of the knowledge society. Transit to new models of education 
generates new gaps or exclusion hazards in the same way new collective and 
individual opportunities arise. The region is challenged by this situation, 
and advantaging is largely determined by the equity and quality of their 
educational systems, and by the ability of their economies to create value 
and innovate through a properly prepared workforce (UNESCO, 2013).

The report states that in order to advance in the path of the knowledge 
society, countries need to further expand their tertiary education systems, 
strengthen their own scientific and technological capacity, and connect 
better with their society (p. 14). The debate that unites the concept of 
educational quality with the economic interests of the countries is thus set 
forth.

The report establishes that, in order to advance in the path of the 
knowledge society, countries must further expand their tertiary education 
systems, strengthen their own scientific and technological capacity, and 
connect better with their society. This creates a debate between the educa-
tional quality and the economic interests of the countries.
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In his research of educational quality in Chile, Gómez (2004) states 
that beyond results in standardized tests, this economistic orientation of 
education has led to the concept of educational quality being controversial 
and problematic. According to the author, educational processes should be 
focused on improving the level of learning; that all students, regardless of 
their race, sex or socioeconomic status, reach and exceed the expected stan-
dards in areas of intellectual, human, social, and professional development; 
and learning to generate personal satisfaction, and social responsibility.

This will be achieved to the extent that the school establishes a curriculum 
relevant to the circumstances of students’ lives and social needs. The author 
states that education should promote economic productivity, political 
democracy, respect for human rights, scientific development, care for the 
environment, and the preservation and enrichment of cultural diversity.

In Venezuela, Bello (2006) also agrees in affirming that the term “edu-
cational quality” has become a “wild card of the educational language”. As 
it happens with other words such as “curriculum”, “globalization”, “equity”, 
“quality”, it’s an expressions of multiple uses, meanings, and justifications. 
Although this polysemy complicates the linear development of the subjet, 
it allows enriching and developing a broad multidimensional spectrum of 
these terms through its different readings and possible connotations.

In the midst of the dense network of approaches, the author 
highlights the conclusions that predominate in the regional discourse 
from organizations such as the Economic Commission for Latin 
America and the Caribbean (ECLAC) and the Organization of Ibero-
American States for Education, Science and Culture (OEI, 2006). The 
belief that the school system fails to transmit the knowledge and skills 
that are increasingly needed nowadays, due to lack of content relevance 
and updating, prevails (Bello, 2006).

The Organization for Economic Growth and Development (OECD, 
2012) states that there is no defined path towards quality, but that this 
stems from the continuous investment in the qualifications of professors 
and research, and in the daily efforts of teaching staff who aspire to 
excellence.
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The Center for Educational Studies (CEE) of Mexico studies standards 
for basic education and explains the reasons why their formulation allows 
answering questions such as: What is the direction of the educational 
system? How to define and verify the level of the quality of education? 
And how to know if it improves? They take into account the ‘controversial’ 
elements that pertain to standard assessment tests and the Mexican ex-
perience in teaching performance, classroom management, and curricular 
standards (SIEME, 2013).

With the implementation of standards at the basic level, the National 
Education System of Mexico (SEN), which is the equivalent to the MEN 
in Colombia, projected to define what students have to learn, and what 
must be taught at this level (SIEME, 2013). They seek to place the school 
and students’ learning at the center of the system; clarify the goals of 
the education system; facilitate the distribution of responsibilities; reach 
the necessary consensus; and evaluate the progress made in meeting 
established standards (SIEME, 2013).

The standards have to be understood according to their informative 
function regardingeducational fulfillment, and what the school can achieve 
in good performance practices in the classroom. To be fair to the evaluated 
(students, teachers, managers, etc.), the context and operating conditions 
are considered in all cases. Students, teachers, or schools are not intended 
to be homogenious; rather, it is aimed to achieve an equitable platform for 
evaluation and continuous improvement (SIEME, 2013).

Curricular standards have been implemented to determine what 
students have to learn and what teachers have to teach in order to place 
learning at the center of the school system. School management standards 
have also been established to determine the core issues of the school’s 
configuration as educational centers.

The educational evaluation requires work in different areas: the system, 
the institution, and the classroom (Perassi, 2008). This implies that assess-
ment results in the improvement of the academic curriculum. The opposite 
represents a failure for the school in its exercise of curricular design.
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According to Ferrer (2004), national systems evaluate student 
learning or achievement in the same way international tests inquire about 
performance and skills. Both commit and show the curriculum achieved. 
However, the effective feedback between evaluation and curricula is not 
very dynamic.

Management plans, design, organization, and implementation of 
college curricula are rarely adjusted according to the results and indicators 
obtained in the assessments, wasting resources to improve, complement, or 
update the contents and/or competences to develop.

In Spain, Domínguez, Medina & Sánchez (2011) indicate a very im-
portant variable for the improvement of teaching-learning processes: inno-
vation, which constitutes a basis for curriculum design and development 
according to the authors. To improve education and lay the foundations for 
continuous transformation, an attitude and a generating practice of new 
didactic and professional knowledge on the part of the teaching staff is 
required. The innovations made in the last decade have influenced design 
update, and the curricular processes performed in education, confirming 
that there is a close relationship between a classroom’s innovative culture 
and curricular development.

In order to have an impact on the curricular design, the classrooms must 
be converted into ecosystems for reflection and continuous improvement, 
in which the teaching practices depend on the culture that is generated. 
Then, innovation can become an activity that legitimizes improvements 
and the construction of fruitful and permanent advances in educational 
thinking and practices (Domínguez, Medina & Sánchez, 2011). Or, as 
stated by Molina (2016), the classroom should be a place of great opportu-
nities for knowledge, for students, and for learning.

What is understood as educational innovation? This is the question 
posed by García & Arenas (2006), two Chilean doctors of Education. Their 
paper recognizes the multiple edges and the complexity of the concept of 
innovation, especially because of its similarity with other concepts such as 
change and reform. They focus on studying the importance of educational 
innovations in and for curricular development.
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Curricular innovations include not only the creative process, but also 
the complexity of the curricular processes itself. As Beltran says (1994), 
curricula brought many interrelated things at once. The curriculum is un-
derstood as a process, rather than as an object, that involves students and 
teachers. In this way, the keys to addressing these processes and to improve 
them can be discovered (Margalef & Arenas, 2006).

To apply innovation processes, the curriculum cannot be conceived as a 
static object or a product, but as a process in re-elaboration and permanent 
reconstruction, which inevitably prevents the curriculum from being 
separated from innovation; therefore, design, evaluation, and curricular 
development merit research activity supported by the educational 
organization.

In Colombia, “added value” seems to condense the purpose immersed in 
educational quality, standards, and curricular innovation, a new approach 
that can be conceived in the midst of concern for an education with relevant 
content, useful for educational users, answering to evaluation standards, 
curriculum design, and high-impact investigations.

Rodríguez & López (2016) research a model to measure the added value 
of higher education in Colombia, discriminated by areas of knowledge of 
academic programs. They propose that the measurement model for added 
value allows determining the effect that the university actually achieves 
in professionals, beyond the simple average thrown by the Saber Pro test, 
understanding added value as those activities, processes, or teaching-
learning strategies provided by educational institutions to contribute to 
their students’ cognitive development. They state that determining the 
quality of higher education by measuring the added value provided by the 
institution, isolating the social and economic factors and students’ previous 
knowledge, as well as the teachers’ academic training is a contribution to 
quality construction in the country (Rodríguez & López, 2015).

The authors note that the studies reporting the added value of 
education in Colombia are very few. However, the Colombian Institute 
for the Evaluation of Education (ICFES) has advanced on these studies 
for higher education although it has not yet made an official publication. 
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The Organization for Economic Cooperation and Development (2013) 
considers that Colombia is a model country to apply a pilot of the 
Assessment of Higher Education Learning Outcomes (ANHELO).

This research, which takes second language training into account, ex-
plained that in order to carry out this measurement, an estimation of a 
hierarchical linear model with instrumental variables is used, based on 
micro-data provided by the Colombian Institute for the Evaluation of 
the Education and the National Administrative Department of Statistics 
(DANE).

With these statistical data, conclusions are reached, for example, re-
garding a student with low performance in English in their basic and  
secondary education, which would have similar results in higher education, 
except for the added value that college offers to improve competence in 
this second language. 

Thieme, Gempp, Tortosa & Prior (2011) agree that the quality of the 
school is not established only on the gross results of academic achievement 
but should be based on the progress of their students throughout schooling 
years.

Consensus among researchers is that a truly effective school is not one 
whose students perform better, but one in which students progress beyond 
what can be expected due to the effect of the school. Effective schools 
are those that add value to the results of their students compared to other 
schools that serve student populations with equivalent characteristics.

This confirms that added value models allow estimating the net 
contribution of the school to learning outcomes when comparing their 
effectiveness, even though they serve very diverse student populations, 
which guides institutional and political reforms.

López (2009) proposes that in order to understand the effect achieved 
by the school through evaluation, the latter must be defined with great 
responsibility. It cannot be considered as an autarchic process, independent, 
isolated, atomized; on the contrary, it is part of the training process, as are 
the curricular structures and pedagogical practices. The author reaffirms 
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that evaluation is part of a broader and more complex process such as 
human training, which would involve an evaluation of the school’s effect 
from its contribution as a social and historical institution to the formation of 
social subjects, citizens, and of the construction of imaginaries. Education 
is the result of a series of processes that involve curriculum, pedagogy, and 
evaluation (López, 2009).

The Ministry of National Education of Colombia has been working 
in the Model of Education Performance Indicators (MIDE), a system 
for measuring the quality of higher education, so that universities have 
quantitative indicators that allow them to identify strengths and weaknesses 
in their instruction processes. It is also useful to compare universities with 
each other, aiming to implement processes of self-evaluation, institutional 
improvement, and accreditation in an effective manner.

The ICFES has decreed that Saber Pro reports from students in college 
programs in Colombia be personalized, which means that each Institution 
of Higher Education (IES) will receive reports whose analysis center 
will be each institute. These reports are designed to be the first added 
value measures (indicator that the ICFES calls Relative Contribution) for 
Higher Education in the country. This is done in compliance with Decree 
3963 (2009), which regulates the Higher Education Quality Status Exam. 
Its objective is to produce added value indicators of higher education in 
relation to competencies of those entering the system; provide informa-
tion for comparison among programs, institutions and methodologies; and 
show their evolution over time (Decree 3963, 2009).

It is for that reason that with the objective of providing tools that allow 
to expand the available information for quality analysis of higher educa-
tion programs; support the processes of institutional self-evaluation and 
stimulate dialogue with different academic sectors on the quality of edu-
cation in the country, the ICFES, makes reports that expose and integrate 
the results of Saber Pro with those of Saber 11 available to the academic 
community, through the generation of measures of Relative Contribution 
(added value) of the reference groups.
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ICFES determines that, recognizing the educational quality includes 
additional dimensions to those that can be shown through the state tests 
and their relative contribution measures. This information is complemented 
with a compilation of other quality indicators available through the 
information systems of the Ministry of Education (ICFES, 2016).

The OECD (2012) recognizes the effort that Colombia has made to 
have complete and advanced assessment systems, and a commitment to 
making decisions based on data.

A very marked concern throughout the globalized world has also influ-
enced the curricular design in Colombia, a prominent aspect highlighted 
in this study: the link between the curriculum and the productive sector. 
This is what is known as compentency based learning.

Higher education would be fulfilling its purpose of quality as its gradu-
ates possess early capacity to insert themselves in labour, and after its grad-
uation profile is determined by the competences acquired in a curriculum 
designed and directed to facilitate this incorporation.

The university would be a guarantor for the productive sector in which 
the student was trained to develop qualitfied and efficient work; compe-
tencies that will be perfected with practice and exercise until completing 
the requirements of the standard of an experienced professional (Lavados 
& Ferro, 2006).

In the book Currículo Universitario Basado en Competencias6 (2006) by 
Lavados & Ferro, the reports of the International Seminar on the matter, 
held at the Universidad del Norte de Barranquilla by the Interuniversity 
Development Center (CINDA), are compiled. It is emphasized how this 
approach requires that employees and graduates participate in the curricu-
lar design, in such a way that the curriculum is not established only on the 
basis of the scientific and scholarly knowledge of its own academics, but on 
the demands of the productive sector of goods and services in which the 
graduate will be inserted.

6 Competences-Based University Curriculum.
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A second challenge is the incorporation of early practice and know-how 
as a central element of curriculum and training. It is essential to change the 
teacher’s role from the traditional one, focused on teaching, to a focus on 
students’ achievement, where they become the main managers of their own 
learning (Lavados & Ferro, 2006).

Conventional learning assessment systems should be subject to dras-
tic changes, directing the approach towards professors’ and universities’ 
responsibilities for the evaluation being done in accordance with estab-
lished criteria and standards for which partial compliance is not acceptable 
(Lavados & Ferro, 2006).

González & Larraín (2006) state that competence learning is the con-
catenation of knowledge, not only pragmatic or production-oriented, but 
also those that articulate a conception of being, knowledge, know-how, 
and knowing how to live together. This implies the need to make meth-
odological, didactic, and attitudinal changes in the training of profession-
als, to promote participation, cooperation and stimulate critical thinking, 
building knowledge together with the teacher, betting on a student who 
learns to learn, with a critical attitude and an ability to respond and act in 
the face of change.

Both university teachers and students can and should be present in 
curriculum organization, so that learners with a sense of their own learning 
process determine the development of educational content.

This approach is also corroborated by the Tuning Latin America Project 
(2004-2007), in which more than 230 academics and higher education 
managers in this region propose education oriented to change, innovation, 
and quality. They understand that a student trained in more competencies 
positively affects the clarity in the definition of the objectives set for a spe-
cific program.

During 2012, the OECD and the World Bank recognize Colombia’s 
strengths in terms of relevance and quality assurance, such as the fact that 
the labor market continues to absorb and reward graduates of tertiary 
education. Employment rates for higher education graduates seem to 
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confirm that employers value their skills. This organization assures that 
ICFES’s assessment system, which measures the skills of students entering 
and leaving higher education, places Colombia as a potential world leader 
in both added value measurement, and the use of evaluation results to 
improve the quality of higher education. Therefore, investments to improve 
and expand the technical quality of the ICFES system are extremely 
valuable (OECD-World Bank, 2012).

Yet, in its most recent report, the OECD (2016) makes a recommenda-
tion that defines as critical challenges to fight, on the one hand, inequality 
from the first levels of education, and in essence, the low quality of educa-
tion in the country. Unlike the optimistic position regarding the evaluation 
system in Colombia from 2012, in 2016 this organization recommends 
reviewing the general assessment framework in order to adequately mea-
sure and generate the improvement of education. Colombia could consider 
reducing the number of Saber standardized tests, redesigning at least one 
of them to provide information on the performance of each of the stu-
dents. Special attention should be paid when implications are related to 
the results of the tests in order to avoid distortions. If a variety of coherent 
approaches to performance evaluation is used, the risk of an evaluation 
having significant implications for teachers, schools or colleges, and stu-
dents can be reduced.

This recommendation is synthesized in using the evaluation to pro-
mote the improvement of education, that the standardized evaluation and 
its results are used with a better possible use for the process of continuous 
improvement of education at all levels. And to improve learning outcomes, 
the country needs to clearly define what the competencies and knowledge 
that students need to learn according to each educational cycle.

According to the OECD report, the lack of a national curricular 
framework for basic and secondary education makes it difficult for 
teachers, schools, and students to direct their efforts towards higher 
standards. Defining clear learning expectations would also help reinforce 
the contributions of education to the fulfillment of national economic, and 
social goals (OECD-World Bank, 2016).
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This panorama also leads to consider that the quality of learning will 
increase as the quality of teaching is governed by rigor and the clear 
definition of what it means to be a “good teacher”, where education, 
remuneration, and teacher evaluation are decisive elements.

Furthermore, it is undeniable that competency-based learning implies 
curricular and methodological innovation, and dynamic teaching-learning 
processes, whose actors (teachers, students, employers, and graduates) help 
each other in the curricular design and in the assessment system of learning 
and/or achievements, reflected in the standardized results that verify the 
relevance and the scope achieved.

This study allows to analyze some key aspects, to locate the academic 
discourse on the linking of variables considered in this research, starting 
from the educational quality and its need to be understood, with well for-
mulated methods of evaluation, and whose results are not only a format to 
render accounts, but references of education’s true effect on its users.

It is inherent in this context to correlate that any inquiry about added 
value, curricular and research quality in higher education is broadly 
relevant and urgent, in order to achieve a more complete understanding 
of standardized assessment practices and its functions, which can reflect 
the universities that tend to add value to formative and research processes.

3. Education and its management: concept review  
and transdisciplinarity

In order to address the issue related to the subject in question, it is 
necessary to review the conceptions on: added value, educational quality, 
assessment, and other theories inherent in the study’s object. Many of them 
intersect within the interdisciplinary framework between administration 
and education.

This irradiation, of technical concepts from the business world to 
pedagogic sciences, shows that new knowledge occurs at the borders 
between the sciences.

The first theoretical postulate of this research is that the added value 
(AV) is a relevant indicator of quality in education. Meyer (1997) (cited 
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in Rodríguez & Vilchez, 2017) defines it as the contribution education 
makes to the net progress of students towards established learning objec-
tives once the influence of other contributing factors other than schooling 
are disregarded.

Studies on added value in the educational context are based on the 
theories of school effectiveness and educational justice. These pro-
mote more accurate, reliable, and fair assessment practices in the  
education system, seeking to contribute knowledge to optimize the 
quality of education. A school is considered “effective” as it adds value  
(Rodríguez & Vilchez, 2017).

According to Creemers (1997), the best criterion for educational 
effectiveness is the value education adds to the students’ initial attributes. 
The Theory of School Effectiveness is based on added value to identify the 
school’s true contribution to the student’s educational progress.

This theory proposes that students have an academic achievement 
background, innate abilities, aptitudes for learning, they have a group of 
peers, a family, and social context that necessarily affect their cognitive and 
metacognitive possibilities (Rodríguez & Vilchez, 2017). 

As for assessment systems, the Theory of Cultural Transmission, raised 
and developed by Basil Bernstein, assumes evaluation as a valid message 
system in the structuring of the Instructional Discourse proper to all for-
mative models (López, 2009). This theory exposes that from the processes 
of production, reproduction, and transformation of culture, the complexity 
of education quality assessment as an issue can be revealed from detailed 
studies on the nature of educational codes in the process of evaluation, 
generator of transformation processes, consolidation, and rupture of the 
educational reality.

There are two relevant categories in relation to educational evaluation: 
(1) the National Systems for the Evaluation of Education, and (2) inter-
national evaluations. The former are relatively complex organizations and 
articulations, oriented to assess learning at national level. In most Latin 
American countries, they emerged in the 90s. On the other hand, in-
ternational evaluations are framed in comparative international studies 
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on educational performance in different areas. Latin America began to  
participate in them in recent years, after having managed to shape their 
national evaluation systems (Perassi, 2008).

Meanwhile, innovation is a new culture encouraging all those in a 
classroom to move forward, to rethink what has been done, and to find 
full meaning, in a style of commitment, which is expected from genuinely  
innovative projects, and programs (Domínguez, Medina & Sánchez, 2011). 
Thus, innovation in the classroom represents a line of open commitment 
and empathy beyond the interaction in these contexts, aware of the role 
and tasks that an innovation-oriented thinking has to assume.

Cervini (cited by Rodríguez & Vilchez, 2017) establishes a theoretical 
position regarding educational quality, proposing that the concern for 
quality, efficiency, productivity, and competitiveness that currently exists 
in all areas of the education system is the result of the process and the 
great dynamics of globalization: Since the second half of the 20th century 
solutions have been sought to the problem of quality at all levels of education 
in Latin American countries, which has led to a number of changes to be 
generated in the programs, in teacher training, and in the resources used 
in order to obtain better results.

The knowledge, skills, and attitudes required for entry and retention 
in college programs, will determine the profile for students, understood as 
subjects built from a desire, knowledge, and power to do. These knowledge, 
skills, and attitudes conform complex knowledge called competencies 
(Zalba, 2005).

Competency-based learning, according to Rojas (2005), aims to develop 
skills that are reflected in the following:

• Linguistics (comprehension and expression)
• Logic (mathematical-scientific reasoning)
• Aesthetics (artistic sensitivity)
• Interpersonal (social and interaction)
• Organizational (individual and labor)
• Territorial (local and global)
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These skills may be classified into three fundamental dimensions: 

- Personal competencies: These can be subclassified in instrumen-
tal, personal development, and citizenship. They integrate the 
correct use of language, both oral and written; the development 
of critical-analytical thinking; the handling of information; 
knowledge selection, structuring, and synthesis; autonomous 
learning; and the application of innovative methodologies in 
problem-solving. 

- Basic compentencies: These regard the adequate comprehension 
and mastery of the foundational basic disciplines of pre-
professional and disciplinary knowledge. It deals with the 
basic disciplines of the different professions, whose adequate 
management and understanding builds in the students the 
ability and the sustenance to adapt to changes in the professional 
practice, product of permanent advances in knowledge, and the 
growing labor employment mobility nowadays.

- Disciplinary competencies (Technical-Professional): These 
correspond to the field of strict competition of the different 
professions and whose definition arises from the competence 
development in the professional exercise, obtained through 
different methodologies, which are structured according to 
performance standards, and which modularize pre-disciplinary, 
professional, basic, and personal development requirements 
(Rojas, 2005).

Since the right to education is the right to learn, quality symbolizes 
the individual’s ability to exercises this right in such a way that their full-
potential is developed with the greatest possible relevance, and that the 
learning and/or competences acquired in all levels are relevant to oneself, 
to their environment, and their social reality. 

4. Conclusions 
The antecedents and conceptual approaches carried out on the subject 

in question allow to infer, in this preliminary stage of research, some basic 
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premises regarding the framework of the research project, concluding that 
higher education in Latin America requires building a more relevant rela-
tionship between curriculum and research management.

Students are being evaluated with tests that measure the quality of 
their competence education, categorized as comprehensive learning that 
the professional should have today. If the school does not add value to 
education, there would be an incongruence between the proposed objectives 
and the present demands.

Educational models are called to abandon the traditional, industrial, 
and productive model, to approach an education for life. The curriculum 
must be freed of all obsolescence, and essential components for educational 
quality such as innovation, didactics, and dialogical pedagogical models 
play a fundamental role in its design, that is, a process of reinvention and 
resignification of teaching, based on modern changes in learning.

The context in which this research project is carried out is a convincing 
example of the nebulous state of current education in Colombia. Still, the 
Sergio Arboleda University has contributed to the improvement in higher 
education indicators in two decades of operation in the city of Santa Marta, 
achieving regional recognition.

The department of Magdalena requires a structural intervention in 
educational quality to urgently abandon current figures, which place it in 
the penultimate place regarding Saber 11 test results. This research seeks 
to provide results in order to analyze the University, specifically its School 
of Law.
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Abstract 
This paper analyzes the influence of the offer expansion on technical 
and technological careers, salary expectations, and college reputation 
in the decision to choose a professional career. The study focused on 
the Industrial Engineering program using secondary information on 
salaries, population, and number of enrollees. The analysis period 
covers the years 2007-2015. The main conclusions show that although 
there are no significant differences in the salaries of recent graduates 
of industrial engineering, those from more expensive universities tend 
to earn salaries significantly higher over time. Large investments, 
necessary to complete professional studies, make return rates much 
lower than for the rest of universities.
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1. Introduction 
The transition from secondary to higher education brings with it a 

decision from adolescent students to determine their future occupation 
(Villada, López, Patiño, Ramírez, Jurado & Ossa, 2002). Given the psy-
chological insecurity facing the student, this decision may be influenced 
by factors such as family beliefs, social reputation, salary expectations, etc. 
(Martin, Simmons & Yu, 2014, Taylor, 2007).

Carnasciali, Thompson & Thomas (2013) analyzed the influence of 
socializers, self-identified competence, and the influence of the media on 
the decision. They found that gender and parents’ educational level signifi-
cantly impact on the choice to become an engineer. Piñero (2015), in his 
research based on the theory of rational action, concludes that individual 
characteristics (social origin, sex, and, school history) are the main factor 
leading career choice. Specifically in the case of Bogotá, Pineda (2015), 
using a Multinomial Logit Model, concludes that this choice depends on 
gender, higher education of the student’s mother, family income, Saber 11 
results, and salary expectations.

When studying at a public college is not viable, the family’s investment 
on the student’s career must be taken into account, having previously gone 
through the uncertainty of whether it will be worth the investment or not.

Either tacitly or explicitly, in many cases the question of how long will 
it take to complete higher education before entering the labor market is 
latent. Specifically in the case of students with an inclination to Industrial 
Engineering, questions arise such as the following arise: Should one study 
a technical or professional career? Which university to select? Will it be 
worth the investment? In this research, the influence of the expansion of 
the offer of technical and technological careers, salary expectations, and 
college reputation on the choice of Industrial Engineering as a professional 
project is analyzed.

2. Methodology
Secondary information on salaries was obtained from the Labor 

Observatory (MEN, 2015). The District Planning Department (2014) 
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served as the source of population data, and the SNIES (MEN, 2015) for 
information on enrollees. The analysis covers the years 2007-2015.

The Ministry of National Education (MEN) through the SNIES 
generates the student population database. It is public and can be viewed 
through its website (see technical sheet in Table 1).

Table 1. Construction of the student population database

Source: own elaboration.

The Ministry of National Education (MEN) through the Labor 
Observatory also generates the database for alumni (see technical sheet in 
Table 2).

Table 2. Construction of alumni database

Database Student population
Source Ministry of National Education (MEN)

Attendant National Information System for Higher Education (SNIES)

Location snies.mineducacion.gov.co/

Format Excel spreadsheet

Periodicity Annual

Filters None

Modifications Add period according to year 

Population New students in professional programs for each institution 
of Higher Education in Colombia.

Database Alumni
Source Ministry of National Education (MEN)

Attendant Labor Observatory for Higher Education

Location www.graduadoscolombia.edu.co/

Format Excel spreadsheet

Periodicity Annual



178

ICT, INNOVATION IN THE CLASSROOM  
AND ITS IMPACT ON HIGHER EDUCATION

Source: own elaboration.

The variables analyzed were: number of enrollees, type of institution, 
career, number of industrial engineering programs, university, value of 
enrollment, salary of the graduate, salary growth for years of experience, 
and employability rate.

The first step to analyze the factors associated with choosing Industrial 
Engineering was to assess the performance of technical and technological 
careers compared to professional degrees during the study period, to assess 
the trend in the preference of high school graduates.

The study focused on industrial engineering, and analyzed the average 
salary in current Colombian pesos (COP) comparing graduates from tech-
nical or technological careers and professionals. Salary was measured based 
on the average monthly salary reported for each year, and adjusted based 
on the years of experience.

Next, the analysis focused on the students enrolled in Industrial 
Engineering in the country’s 51 private colleges, for which complete in-
formation was gathered. Universities were classified according to the cost 
of enrollment in Industrial Engineering, taking 2014 as year of reference. 
Universities were grouped according to a cluster analysis applied with SPSS 
software, categorizing 12 universities as expensive, 22 as intermediate, and 
17 as low-cost.

Database Alumni

Filters

The following filters were applied in the portal of the 
entity in charge:
1. Academic Formation: Industrial Engineering
2. Level of Studies: University
3. Year of Court: 2015
4. Measures: Graduates / Revenues

Modifications Add period according to year

Population 
Graduates from the Industrial Engineering program 
who contribute to the General Social Health System



179

Chapter 8. Factors that influence carreer choice in Colombia:  
industrial engineering as case study

The students’ preference for these three types of universities was 
analyzed according to the amount of applicants, admitted, and enrolled in 
Industrial Engineering by university during the entire study period.

Based on the classification made, the salary growth rate of graduates 
since 2007 was analyzed, taking the salary for 2015 as reference. This was 
done in order to compare salary differences regarding the cost of enrollment 
for each college.

Finally, an economic analysis for Industrial Engineering as a carreer 
option was carried out over a period of 10 years, from the moment the stu-
dent enrolled in the career until completing 5 years of working experience. 
The investment was calculated based on the value of the enrollment for the 
year 2014 and was adjusted annually assuming a year-on-year inflation rate 
of 5%. Income was computed from year 6 on the basis of the average salary 
of a graduate of the year 2014, adjusted with the inflation of the previous 5 
years. The salary was adjusted annually from the seventh year according to 
the growth rate of the experience curve. Every year they were analyzed in 
current Colombian pesos (COP).

The Colombian Institute of Educational Credit and Technical Studies 
Abroad (ICETEX, 2017) charged the lowest rate on the market, which was 
3.66% in 2014, and it was used as the discount rate. This rate only applies 
to students with very low purchasing power, which technically could only 
be applied to economic universities. However, this rate was applied to all 
cases to perform the study under equal conditions. Once the cash flows for 
each year were calculated, the net present value, and the internal return 
rate of investment for each university were calculated.

3. Results
According to the MNE, Colombian universities covered 48.9% of the 

total population of 2,857,885 students in the country in 2015. 60% of the 
population that accessed higher education in this period did so in private 
institutions (SNIES-MEN, 2016), and 26% of them were enrolled in en-
gineering programs. According to the National Information System for 
Higher Education (SNIES-MEN, 2014), Bogotá is the city that houses 
the most college students in the country. 44,073 of them are enrolled in 
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Industrial Engineering programs, distributed in 33 education institutions 
registered in the MNE.

According to the SNIES-MEN (2014), 469,320 students enrolled 
in college programs in Colombia in 2000, increasing by 87% in 2012 
with 878,135 applicants, while inscriptions in the areas of Engineering, 
Architecture, Urban Planning and related areas (which include Industrial 
Engineering) increased by 75%, going from 138,556 to 242,751. This indi-
cates a lower growth rate than the general average, and a decrease in par-
ticipation compared to other programs with higher increases. For example, 
Social Sciences saw an increase of 107%.

Data gathered by Correa from August 4, 2015, showed a different sce-
nario on the deficit in Colombia with 15,000 professionals in engineering, 
calculating an increase to 93,000 by the year 2018. The main areas to face 
difficulties would be technology, systems, and innovation, which is a great 
challenge for higher education institutions. As indicated by the president 
of the Colombian Association of Faculties of Engineering (ACOFI), the 
deficit of engineers in the country is concerning, as well as the training 
offered, since their quality does not meet the needs of the labor market 
(Velásquez, August 4, 2016). Table 3 shows the graduation rate by area of 
knowledge.

Table 3. Graduation rate 2015 by area of knowledge

Source: SNIES-MEN, 2016.

Area of knowledge College
Agronomy, veterinary, and others 24,20%

Fine arts 37,82%

Education sciences 37,97%

Health Sciences 44,32%

Social and human sciences 33,71%

Economy, administration, accounting, etc. 36,43%

Engineering, architecture, urban planning, etc. 29,18%

Mathematics, and natural sciences 26,25%
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3.1. Studies on the choice of engineering in Colombia

Choosing a college degree is not an easy process for students, and even 
more so in Engineering programs, where according to a study conducted in 
Colombia by Serna & Serna (2013), only 6.5% of young people in grade 11 
considered studying Engineering. They also consulted college students in 
Engineering programs, and 54% of the population in fourth semester said 
they were comfortable with their career, decreasing to 44% among students 
in the seventh semester. These results contrast with other programs whose 
satisfaction rate is considerably higher, such as Business (85%), Law (90%), 
Accounting (91%), Mass Communication (92%), Psychology (93%), and 
others (78 %). The consultation of students who had transferred to other 
careers showed that 48.6% came from engineering careers. As a whole, 
these figures are aligned with the information from the MNE (MEN), 
which states that engineering programs have one of the lowest graduation 
rates among the areas of knowledge with 29.18% for 2015.

Studies conducted in Bogotá divide the factors that affect career choice 
in young people into four categories: individual, socioeconomic, academic, 
and motivational (Pineda, 2015). These categories include socio-economic 
factors (age, gender, marital status, social stratum, parent education, family 
income), school of origin, state tests results, and motivational aspects. The 
study states that if a student has high salary expectations, high family 
income, and good grades in basic sciences, they are more likely to choose 
engineering as a career.

González (2009) applied a multinomial logit model on a sample of 
1025 first-semester students during periods 2006-1, 2006-2 and 2007-1 
at the Pontificia Universidad Javeriana de Cali to analyze the reduction of 
engineering enrollment. Good results in mathematics, and the self-percep-
tion of academic success increase the probability of choosing engineer as 
a carreer. The author notes that it’s mostly men who choose these careers, 
and that it is usually suggested by the father.

Serna & Serna (2013), when consulting the factors that influenced 
career choice in more than 1500 11th grade students, found the following 
as main motivators: the prospect offered by the program (33.9%), college 
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(18.6%), career recommendations (15.6%), advertising (8%), costs (3.2%), 
among other reasons (20.8%) (see Table 4). Three of them (university, 
recommendation, and publicity) are related to the image people have about 
the program and the institution, leaving the costs of the program in 5th 
place. Prospect is considered difficult to measure, since approximately 5 
years will go by from the time a student chooses a career and the time 
they will enter the labor market. Even so, other factors can be taken into 
account regarding a program’s projection over time, such as employability 
rates, the economic sectors in which the graduates locate, salaries, among 
others.

Table 4. Variables in carreer choice

Source: Serna & Serna, (2013, p 3). Own translation.

Regarding permanence, 70% of students who start engineering 
programs drop out, representing one of the highest dropout rates. Serna 
& Serna (2013) consulted 853 fourth-semester students, and 699 seventh-

Variable Amount Participation

Future 522 33,9%

College 287 18,6%

Recommendation 241 15,6%

Adverstising 123 8,0%

Costs 49 3,2%

Previous knowledge 45 2,9%

Professional counseling 36 2,3%

Few mathematics 35 2,3%

Faculty visit 34 2,2%

Previous experience 31 2,0%

Fair 29 1,9%

Psychological counseling 23 1,5%

Others 87 5,6%
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semester students to know the reasons why engineering programs have such 
high desertion levels. When asking the first group how pleased they were 
with the career they chose, 54% of engineering students gave a favorable 
response, meaning that about half of the program’s population has some 
type of nonconformity. The students who responded negatively were asked 
about the reasons why. Results are shown in Table 5.

Table 5. Reasons for engineering students’ discomformity

Source: Serna & Serna (2013, p. 9). Own translation.

3.2. Factors associated with the choice of Industrial Engineering

The first step to carry out the study was to evaluate the evolution of 
access to higher education in Colombia. The student population enrolled 
in universities, and technical and technological careers in the 2007-2015 
period was calculated. This population was contrasted with the total 
amount of people in the country between the ages of 17 and 21, which is 
the usual age at which people enter higher education (see Table 6).

Variable Participation

Professors 17%

Does not fulfil the offer 16%

College 15%

Does not meet expectations 13%

Methodology 8%

Little practice 7%

Mathematics 5%

Out of reality 5%

Profile 4%

Too demanding 4%

Non-related content 3%

Disarticulation with the industry 3%
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Table 6. Higher education coverage in Colombia

Source: MEN, (2015). 

The coverage rate for higher education in Colombia was calculated, 
differentiating vocational education from higher education. Results 
indicate that college remains as the main option over time for those who 
opt for higher education (Figure 1). 

The evolution of average salaries of graduates in technical and 
technological careers, and in universities in areas related to industrial 
engineering was analyzed during the study period (see Figure 2). Not only 
is college graduates’ salary higher than that those in technical careers, but 
their benefits tend to increase in a greater proportion over time. This can 
discourage the preference for technical and technological careers.

Enrolled per year
Total 

enrolled by 
year

Population 
between 

17 and 21 
years of age

Coverage 
rateYear

Technical and 
Technological 

carreers

College 
education

2007 395.437 910.228 1.305.665 4.125.881 31,65%

2008 463.980 963.167 1.427.147 4.187.317 34,08%

2009 498.382 1.015.608 1.513.990 4.241.585 35,69%

2010 542.627 1.045.133 1.587.760 4.284.916 37,05%

2011 586.471 1.159.512 1.745.983 4.319.415 40,42%

2012 593.684 1.218.816 1.812.500 4.342.603 41,74%

2013 670.930 1.296.123 1.967.053 4.354.649 45,17%

2014 711.291 1.369.149 2.080.440 4.356.453 47,76%

2015 717.521 1.431.983 2.149.504 4.349.823 49,42%
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Figure 1. Coverage rate by type of institution

Source: own elaboration.

Figure 2. Salary of the recent graduate in COP

Source: own elaboration.

Once the differences between technical and college graduates was 
analyzed, the focus was on evaluating market behavior on the segment 
inclined to study Industrial Engineering in private universities in Colombia. 
A cluster analysis was initially carried out to classify the universities 
according to the value of enrollment for the year 2014 (see Table 7).



186

ICT, INNOVATION IN THE CLASSROOM  
AND ITS IMPACT ON HIGHER EDUCATION

Table 7. Cost of the Industrial Engineering degree by type of university

Source: own elaboration.

Data from most expensive universities is the one with greater dispersion, 
since its standard deviation represents more than a third of the average. 
Once the classification was made, the evolution of those interested in 
Industrial Engineering in each type of university was analyzed, separating 
the process in phases. It is important to note that in Colombia, for an 
applicant to study at a university, they must submit their application to 
be evaluated by exams and/or interviews. Then, students are informed 
whether they have been admitted or not. Not all those admitted actually 
enroll, given it is common for students to apply to several universities.

Clúster 
Number Descriptive Tuition fee in 2014 Average wage in 2014

M
or

e 
Ex

pe
ns

iv
es Mean 7.064.476 2.033.856 

Standard deviation 2.302.656 290.245 

N 12 12

Minimum 5.057.350 1.573.126 

Maximum 13.144.000 2.419.651 

In
te

rm
ed

ia
te

s

Mean 3.788.760 1.698.348 

Standard deviation 470.704 267.856 

N 22 22

Minimum 3.184.000 1.300.667

Maximum 4.780.000 2.440.914

Ch
ea

pe
st

Mean 2.479.698 1.766.226 

Standard deviation 348.473 288.684 

N 17 17

Minimum 1.599.950 1.205.750 

Maximum 2.910.000 2.147.820 
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Table 8. Number of applicants for  
Industrial Engineering by type of process

Source: own elaboration.

Figure 3 shows the evolution of the amount enrollees in Industrial 
Engineering during the study period, classifying colleges according to the 
cost of enrollment. Universities with an intermediate cost of enrollment 
gather the largest proportion of the market, and maintain a positive trend. 
Low-cost universities maintain a growing trend, and as of 2013 they began 
to attract more people than expensive universities. For their part, the most 
expensive universities have remained stable over time, managing between 
2,000 and 2,500 students per year.

U
ni

ve
rs

it
y

Students by 
process 2007 2008 2009 2010 2011 2012 2013 2014 2015

M
or

e 
Ex

pe
ns

iv
es Students who 

applied 4924 5169 5458 4877 5276 5598 5495 5465 6385

Acknowledged 
Students 3014 3632 3747 3180 3947 4047 4174 4174 4473

Enrolled 
Students 2320 2126 2384 2209 2290 2289 1995 2106 2476

In
te

rm
ed

ia
te

Students who 
appliedx 4482 6218 6014 6091 6968 7247 9082 8601 8487

Acknowledged 
Students 3742 5170 4688 4619 5872 5179 6054 6133 6620

Enrolled 
Students 3483 4024 3694 3569 4873 4123 4733 4799 4836

Lo
w

er
 C

os
t

Students who 
applied 2070 1933 2648 2738 3428 3803 3707 4371 4202

Acknowledged 
Students 1943 1659 2340 2354 2903 2871 3031 3309 3108

Enrolled 
Students 1411 1800 1549 1608 1873 2114 2496 2782 2740
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Figure 3. Students enrolled in Industrial  
Engineering by type of university

Source: own elaboration.

Average wages received by recent graduates in 2014 do not necessarily 
have a direct relationship with enrollment costs, nor is there a significant 
difference in the average salary of the recent graduate. This analysis was 
carried out during the study period, but comparing the average salary for 
the year 2015 (axis of the Y) regarding graduation year (axis of the X), to 
determine variations in salaries over time (see Figure 4).

Although there are no significant differences in the salaries of recent 
graduates, as time goes by, graduates from more expensive universities tend 
to earn significantly higher salaries than graduates from other universities. 
Meanwhile, graduates from colleges with intermediate or low-cost tuition 
tend to receive equivalent salaries as the years pass (Figure 4).

An economic analysis was made of the investment that a person must 
make in their career, in a 10-year timeline since the beginning of their 
studies in order to evaluate the economic scenario that an applicant of 
Industrial Engineering in Colombia has. The net present value of the in-
vestment and the internal return rate were calculated according to cash 
flows obtained (Table 9).
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Figure 4. Salary of the Industrial Engineer in 2015  
by year of graduation and type of university in COP

Source: own elaboration.

Although people who study industrial engineering in more expen-
sive universities earn significantly higher salaries over time than the rest 
of the graduates, the high investment required imply very small return 
rates, even smaller than in other colleges. The gap would be much greater 
if a differentiated rate according to the market was applied, leading per-
haps to discouraging studying at an expensive university taking economic 
reasons into considerations. The most cost-effective choice is offered by 
low-cost universities, since employability rates are equivalent in any of the 
universities.
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Table 9. Salary expectation of an Industrial Engineer in Colombia

Source: own elaboration.

4. Conclusions
Results from this study show that although the number of students en-

rolled in technical and technological careers tends to grow proportionally 
to those enrolled in universities, the average salary received by university 
graduates tends to more significant increase overtime.

Colleges by enrollment costs
Expensive Intermediate Low-cost

Average enrollment in COP 
(2014) 7.064.476 3.788.760 2.479.698

Enrollment costs* 12,07 6,15 4,02

Average wage in COP (2014)
promedio en COP (2014) 2.033.856 1.698.348 1.766.226

Employability rate 87,51 84,03 82,27

NPV** in COP (10 years) 79.167.418 86.999.412 104.934.732

IRR *** in COP (10 years) 20,98% 30,98% 43,51%

Co
st

o 
de

 la
 

m
at

rí
cu

la
 d

ur
an

te
 

la
 c

ar
re

ra
 e

n 
CO

P Año 1 -14.128.952 -7.577.520 -4.959.396

Año 2 -14.835.399 -7.956.396 -5.207.366

Año 3 -15.577.169 -8.354.216 -5.467.734

Año 4 -16.356.028 -8.771.927 -5.741.121

Año 5 -17.173.829 -9.210.523 -6.028.177

In
gr

es
os

 d
el

 
gr

ad
ua

do
 e

n 
CO

P

Año 6 31.149.279 26.010.848 27.050.425

Año 7 35.487.594 29.633.509 30.817.872

Año 8 40.712.756 33.996.720 35.355.469

Año 9 44.491.848 37.152.408 38.637.280

Año 10 48.235.981 40.278.904 41.888.732
* In number of minimum wages in 2014; ** Net present value; *** Internal return rate
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Universities with intermediate tuition are the largest proportion of the 
market, and maintain a growing trend throughout the study.

Although there are no significant differences in the salaries of recent 
industrial engineering graduates, overtime, alumni from more expensive 
universities tend to earn significantly higher salaries than those from other 
institutions. Even so, given the high investment involved in their studies, 
return rates are much lower than those from other academic institutions.
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