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Abstract 

 

The objective of this quantitative study was to identify 

the most used social skills by engineering students during 

their stay in the company to meet the training needs. The 

sample chosen through a non-random sampling consisted 

of 82 participants, 18 students (30%) of Engineering 

Technologies for Automation (ITA) and 41 (70%) of the 

Bachelor of Business Innovation and Marketing (LIN) of 

the Universidad Tecnológica del Sur de Sonora (UTS), 

and 9 students (40%) from ITA and 14 students (60%) 

from LIN, from the Universidad Tecnológica de 

Nezahualcóyotl (UTNEZA) aged between 21 and 33 

years. Goldstein's Social Skills instrument (1989) was 

applied. The data was analyzed with the statistical 

program SPSS 23. The results showed that the social 

skills most used by the students of both institutions are 

those of planning, followed by the advanced ones, and 

the least used are those related to feelings and stress 

management. The rest report frequent use. It concludes 

with the proposal to design a program that allows 

promoting and developing social skills, among 

administrative and teaching staff through manuals and 

making a wide dissemination of these. 

 

 

 

 

Social skills, Students, Technological University 

 

Resumen 

 

El objetivo del presente estudio cuantitativo fue, 

identificar las habilidades sociales más utilizadas por los 

alumnos de ingeniería durante su estadía en la empresa 

para conocer las necesidades de capacitación. La muestra 

elegida a través de un muestreo no aleatorio estuvo 

formada por 82 participantes, 18 alumnos (30%) de 

Ingeniería Tecnologías para la Automatización (ITA) y 

41 (70%) de Licenciatura en Innovación de Negocios y 

Mercadotecnia (LIN) de la Universidad Tecnológica del 

Sur de Sonora (UTS), y 9 educandos (40%) de ITA y 14 

estudiantes (60%) de LIN, de la Universidad Tecnológica 

de Nezahualcóyotl (UTNEZA) con edades entre 21 y 33 

años. Se aplicó el instrumento de Habilidades Sociales de 

Goldstein (1989). Los datos se analizaron con el 

programa estadístico SPSS 23. Los resultados mostraron 

que las habilidades sociales más usadas por los 

educandos de ambas instituciones, son las de 

planificación, seguidas por las avanzadas, y las menos 

utilizadas son las relacionadas con los sentimientos y 

para hacer frente al estrés. El resto, reportan uso 

frecuente. Se concluye con la propuesta de diseñar un 

programa que permita fomentar y desarrollar las 

habilidades sociales, entre el personal administrativo y 

docente a través de manuales y realizar una amplia 

difusión de éstos.  

 

Habilidades sociales, Estudiantes, Universidad 

Tecnológica 
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Introduction 

 

The function of Higher Education Institutions 

(HEIs) is aimed at fostering an educational 

environment that, in addition to solving current 

social problems together with students, helps to 

train people for the future. In view of the above, 

it is thought that higher education is an 

excellent area of opportunity to train 

individuals who improve social contexts 

through harmonious coexistence (Guerrero & 

Faro, 2012).  

   

Loera, López, & Teja, (2020), affirm 

that HEIs have a great responsibility in the 

training of professionals who meet the needs 

demanded by society and who contribute to 

reducing and preventing social problems. 

Several studies show that non-cognitive as well 

as cognitive aspects play an important role in 

people's success. It is necessary to highlight that 

both variables have an impact not only on the 

economic aspect, but are also related to the 

family, academic, work, social, etc.  

 

Nowadays, large companies and 

institutions around the world focus on 

professionals who have been able to develop 

"soft" competences in parallel to their studies, 

highlighting the development of social skills. 

Large companies have stopped giving great 

relevance to the number of diplomas a 

candidate has; on the contrary, they focus on a 

profile in which communication skills, 

teamwork, empathy, assertiveness, conflict 

resolution, stress management, impulse control, 

among other social skills stand out (Torres de 

Barón, 2019). 

 

Human beings are by nature social 

beings, who only resolve their basic needs in 

their relationships with others. One of its 

requirements is to build affective and social 

bonds (Ministry of Education, Culture and 

Sport [MEC], 1998); these bonds could be 

strengthened if formal education strengthens the 

development of socioemotional skills, which 

could contribute to better coexistence. In this 

regard, the participation of higher education is 

not exempt (Trejo, 2019).  

 

 

 

 

 

The idea of fostering socioemotional 

skills in the higher education curriculum is 

based on the assertion of the Inter-American 

Development Bank ([IDB], 2017) that 

individuals do not and should not stop learning, 

and that the accumulation of skills during 

adulthood is an essential part of the 

development of skills in a person's life. 

 

Social skills 

 

Bar-On (2006) mentions that social skills act as 

a vital prerequisite for human beings to survive 

and adapt to the environment in which they 

develop. For their part, (Caballo, 2007; Del 

Prette & Del Prette, 2008; Gismero, 2000; 

Patrício, Maia & Bezerra, 2015), state that 

social skills are the set of learned behaviours, of 

a situational and cultural, verbal and non-verbal 

nature, through which an individual expresses 

their needs, feelings, preferences, opinions and 

rights, thus favouring the establishment of 

interpersonal relationships and a healthy 

adjustment in their biopsychosocial 

environment.  

 

Also, Betina & Contini de González, 

(2011), argue that, in everyday life, human 

beings establish different types of social 

relationships: at home, school, work, among 

others. It is essential to manage communication, 

attentive listening, the ability to initiate a 

conversation and different skills that allow the 

satisfaction of relationships. Currently, it has 

come to be considered that social skills are 

more important than cognitive skills in terms of 

the possibility of academic and professional 

success, and it is also stated that the lack of 

assertive social skills can lead to the appearance 

of dysfunctional behaviour, both in the family 

and in the school environment. 

 

In the various stages of human 

development, the role of social skills is 

fundamental to intervene in attitudes, values, 

beliefs, cognitive abilities and interaction styles, 

such as establishing appropriate relationships 

with peers, forming a couple and participating 

in various social or academic groups and 

seeking solutions to problems. In addition, 

social skills influence a person's perception of 

themselves, others and society, and allow them 

to respond positively to stressful situations 

(Betancourth, et al., 2017).   
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Social skills are a set of habits (at the 

level of behaviours, but also of thoughts and 

emotions), which allow the individual to 

improve interpersonal relationships, feel good, 

get what they want, and ensure that others do 

not prevent them from achieving their goals. To 

promote these skills, different related elements 

such as assertiveness, self-esteem and 

emotional intelligence must be linked, and these 

elements are induced or proportional to the 

social skills that a person has (Duran, Parra & 

Marceles 2015). For his part, Monjas (1999) 

stresses that these skills must be related to 

cognitive factors (beliefs, values, ways of 

perceiving and evaluating reality) and their 

important influence on communication and 

interpersonal relationships. 

 

Social skills in higher education 

 

Trejo (2019) mentions that the promotion and 

development of socioemotional skills in HEIs 

favours a better coexistence, because they allow 

us to strengthen our affective and social ties 

with others, and with this, a better coexistence 

between people can be achieved.   

 

For the Organisation for Economic Co-

operation and Development (OECD, 2016), 

education can contribute to providing a 

diversity of skills that empower individuals to 

better face the challenges of everyday life. 

Social and emotional skills such as 

perseverance, emotional stability and sociability 

are also important for positive outcomes. These 

skills enable people to translate intentions into 

actions, establish positive relationships with 

family, friends and the community, and avoid 

falling into unhealthy lifestyles and risky 

behaviours (Trejo, 2019). 

 

Similarly, Caldera et al. (2018) 

recognises the relationship between social skills 

and the way university students perceive 

themselves, so that if the self-concept is 

positive, it contributes to the improvement of 

their social skills and the prevention of some 

non-functional behaviours, allowing better 

interaction with their academic environment; 

otherwise interpersonal relationships are 

seriously affected.  

 

 

 

 

 

It also highlights the importance of 

stimulating the development of social skills for 

life, which allows students to have the ability to 

assume solid criteria and with independence to 

incorporate skills that improve their 

interpersonal relationships in a society 

burdened with multiple social problems 

(Acevedo et al., 2017). 

 

Problem statement 

 

In the Technological Universities (UT), the 

student profile is as follows: they come from 

underprivileged families, they are "pioneers" in 

their families in pursuing higher education, they 

have few study habits, only some have family 

support and they have to work to support 

themselves. On the other hand, they show 

nobility, cooperation and solidarity.   

 

The problems shown by the students are 

caused by unfavourable economic conditions, 

the limited cultural level of the family of origin, 

the incompatibility of the time dedicated to 

work and studies; in some, the responsibility 

that marriage implies, the insufficient attitude 

of achievement and social skills that facilitate 

integration into their socio-cultural 

environment, little knowledge and self-

acceptance, for the construction of values, 

attitudes and positive habits that favour their 

school work and their integral formation.  

 

In the UT, students study six semesters 

to obtain a Higher University Technician (TSU) 

degree, with the option of studying five more 

semesters to obtain an Engineering degree. In 

both academic levels, the last four-month 

period is spent in a company for a period of 

between ten and fifteen weeks, with a tutor 

appointed by the company with which the stay 

is agreed, an academic tutor appointed by the 

university and a methodological tutor, who 

supports the student in writing their "stay" 

report, which is compulsory for their degree, at 

the end of the stay. During the stay, the student 

develops an internship project related to 

professional functions and equipment 

management, based on case studies and a 

special project commissioned by the company 

(Institutional Development Plan [PLADI], 

2004-2015).  
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Professional internships are intended to 

contribute to the comprehensive training of 

students, enabling them to consolidate their 

professional competences by confronting them 

with real situations in the practice of their 

profession; to develop problem-solving skills; 

and to reaffirm their social and ethical 

commitment. As well as being a source of 

relevant information for the adaptation and 

updating of study plans and programmes and 

strengthening the link between the university 

and the social and productive environment 

(Jiménez, et al., 2014). 

 

In their professional training, students 

must develop various social competences that 

will characterise them in their professional 

practice, in such a way as to guarantee a 

positive influence on the citizens of tomorrow 

in favour of socially skilful conduct (Torres de 

Barón, 2019). 

 

Therefore, the importance of fostering 

social skills in students is highlighted, since a 

balance between academic learning and social 

skills will allow the promotion of competent 

students who are not only prepared to face 

cognitive challenges, but also to manage 

comprehensive solutions through the 

application of negotiation skills, teamwork, 

assertiveness and conflict management, among 

others, characteristics that are widely valued in 

the professional world to which they will later 

be integrated (López, 2008). 

 

Taking the above into account, the 

following problem arises: 

 

What soft skills are most used by 

engineering students during their stay in the 

company to identify training needs? 

 

Therefore, the aim of this study is to 

identify the soft skills most used by engineering 

students during their stay in the company to 

identify training needs. 

 

Method 

 

Sample 

 

The present study was conducted at UTS, and 

UTNEZA, during the period from January to 

March 2022, with students doing their 

professional practices of Engineering and 

Bachelor's Degree, in a company. 

The sample was chosen by convenience 

through a non-randomised instrument and 

consisted of 82 participants, 18 students (30%) 

from ITA and 41 (70%) from LIN at UTS, in 

addition to 9 students (40%) from ITA and 14 

students (60%) from LIN at UTNETZA. The 

age ranged from 21 to 33 years. The sample 

students have a mean age of 22.9 years with a 

standard deviation of 2.6 years. 

 

Instrument 

 

Goldstein's (1989) Social Skills instrument was 

used, composed of 50 items and a 4-point 

Likert-type scale: (4) always, (3) often, (2) 

sometime, (1) never. It assesses 6 categories: I. 

Early social skills, II. Advanced social skills, 

III. Alternative to aggression skills, V. Coping 

with stress skills, VI. Planning skills.  

 

Procedure 

 

The instrument was sent to the students by e-

mail, explaining how important it was to know 

which social skills they used most in the 

company. They were also asked to read each of 

the items carefully and to mark the number of 

the answer that most closely matched their way 

of acting.  The mailing included access to the 

form, the students answered and the captured 

data were stored in a repository for 

classification and study.   

 

Data analysis 

 

The data obtained were captured and analysed 

using the SPSS version 23 statistical software. 

 

Results and discussion 

 

The results obtained show the social skills most 

used by UTS and UTNEZA students, in 

descending order (Table 1). 
 

Categories Average Standard 

deviation 

First skills (basic) .91 .16 

Advanced skills .92 .13 

Skills related to feelings .62 .28 

Alternative to aggression 

skills 

.86 .15 

Stress coping skills .76 .23 

Planning skills .93 .15 

 

Table 1 Use of social skills categories by UTS and 

UTNEZA students 

Source: Questionnaire of the use of social skills 

categories 
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Table 1 shows, in descending order, that 

the categories of social skills most used by UTS 

and UTNEZA students are planning skills 

(M=.93), with a standard deviation of .15, the 

results show that students have highly 

developed this skill, i.e., they tend to make 

decisions based on the problems they face, 

managing to engage with others, an interaction 

of their ideas, thoughts, and critical 

participation in the development of tasks 

(Torres de Barón, 2019). 

 

Next, advanced skills (M=.92) with a 

standard deviation of .13, (table 1), the students 

report that they use them at a high level. 

Rodríguez, Cacheiro, & Gil (2014) comment 

that these are social development skills that 

involve a more elaborate interaction and the 

combination of social behaviour norms. They 

refer to the ability to ask for help, to integrate 

into a group, to apologise and to persuade, to 

follow instructions and to provide explanations 

about specific tasks.  

 

In descending order, in table 1, are the 

first social skills (M=.91), with a standard 

deviation of .16, the study showed that the 

sample uses this resource at a high level, Torres 

de Barón (2019) states that they are skills that 

mostly seek to generate a first contact with the 

rest of the people, showing interest in getting to 

know and maintaining a conversation between 

peers and superiors. 

 

Next, the skills alternative to aggression 

(M=.86), with a standard deviation of .15 (table 

1), the students stated that they apply this skill 

moderately, Rodríguez et al., (2014) mention 

that they are social interaction skills that 

involve the search for different ways of 

approaching to achieve the desired effect.  

 

Next in table 1, the skills to cope with 

stress (M= .76), with a standard deviation of 

.15, the respondents said that they use them at a 

low level. These skills are of great importance 

because the control of emotions will enable 

people to have greater tolerance to frustrations 

and anger management, thus allowing them to 

better manage stress (Torres de Barón (2019). 

 

 

 

 

 

 

Finally, the least used are the skills 

related to feelings (M= .62), with a standard 

deviation of .15 (table 1), the interviewees 

considered that they use them at a low level, 

Rodriguez et al., (2014) state that they are skills 

related to an adequate management of their own 

emotions and their socially accepted 

expression, in accordance with the norms of 

behaviour of a given society or social group.  

 

The results obtained from the joint UTS 

and UTNEZA sample for each category of 

social skills are also presented.  
 

Level of 

mastery 

Frequency Percentage Percentage 

Valid 

Cumulative 

Percentage 

Valid 1 1 1.2 1.2 1.2 

2 4 4.9 4.9 6.1 

3 19 23.2 23.2 29.3 

4 58 70.7 70.7 100.0 

 Total 82 100.0 100.0  

 

Table 2 First skills (basic) 

 

In table 2, it is observed that 70.7% of 

the sample revealed that they always use the 

first skills, while 23.2% often. The rest of the 

sample (4.9%), and (1.22%), never. These are 

skills that allow for elementary or basic social 

skills; they allude to the minimum politeness 

agreed upon in a society. They include basic 

aspects of communication, establishing the first 

interpersonal links, identifying and expressing 

one's own interests, as well as ways of showing 

gratitude for favours received (Rodríguez et al., 

2014).  
 

Level of 

mastery 

Frequency Percentage Percentage 

Valid 

Cumulative 

Percentage 

Valid 2 2 2.4 2.4 2.4 

3 23 28.0 28.0 30.5 

4 57 69.5 69.5 100.0 

 Total 82 100.0 100.0  

 

Table 3 Advanced Skills 

 

Table 3 reveals that 69.5% of 

respondents reported always using advanced 

social skills, while 28% often. Only 2.4% 

reported ever. No one reported no use of this 

category. That is, the interviewees manage to 

interact with others, with positive participatory 

actions, using requests, willingness to perform 

tasks and share with others (Torres de Barón, 

2019). 
 

 

 

 

 

 

 

 



ALONSO-ALDANA, Ruth, FLORES-REYES, Alfonso, 

JIMÉNEZ-CALVO, María de Lourdes and 

BALLESTEROS-AUREOLES, Alejandra. University 

students’ social skills performing their professional 

internships. Journal High School. 2022 

ISSN-2523-0336 
ECORFAN® All rights reserved. 
 

6 

Article                                                                                                                 Journal High School 
December 2022, Vol.6 No.16 1-9 

 

 
 

Level of 

mastery 

Frequency Percentage Percentage 

Valid 

Cumulative 

Percentage 

Valid 0 3 3.7 3.7 3.7 

1 16 19.5 19.5 23.2 

2 19 23.2 23.2 46.3 

3 27 32.9 32.9 79.3 

4 17 20.7 20.7 100.0 

 Total 82 100.0 100.0  

 

Table 4 Skills related to feelings 

 

In table 4, it can be seen that, only 

20.73% revealed to always use feeling-related 

skills, while 32.9% often, 19.51% sometime, 

and 3.7% never, express feelings with others, 

recognise feelings, and are able to interact with 

others despite the anger they may recognise at a 

medium level, indicating that they manage to 

achieve this only sometimes (Torres de Barón, 

2019). 
 

Level of 

mastery 

Frequency Percentage Percentage 

Valid 

Cumulative 

Percentage 

Valid 1 1 1.2 1.2 1.2 

2 5 6.1 6.1 7.3 

3 43 52.4 52.4 59.8 

4 33 40.2 40.2 100.0 

 Total 82 100.0 100.0  

 

Table 5 Alternative skills to aggression 

 

In table 5, it is exposed that 40.2% of 

the sample stated to always use alternative 

skills to aggression, while 52.4% often. 6.1% 

often and 1.2% never. These skills enable 

coexistence with others, as they establish links 

and forms of participation in the groups to 

which they belong. The pupils in stay, are able 

to be able to dialogue in conflict situations, 

relate with due self-control, and are able to 

avoid fights, achieving stable and lasting 

relationships (Torres de Barón, 2019). 
 

Level of 

mastery 

Frequency Percentage Percentage 

Valid 

Cumulative 

Percentage 

Valid 1 4 4.9 4.9 4.9 

2 12 14.6 14.6 19.5 

3 25 30.5 30.5 50.0 

4 41 50.0 50.0 100.0 

Total 82 100.0 100.0  

 

Table 6 Stress coping skills 

 

In Table 6, the data show that 50% of 

the respondents reported always using social 

coping skills to cope with stress, while 30.5% 

often, 14.6% reported sometimes, and 4.9% 

never. Stress coping skills refer to the way in 

which a person can deal with equanimity and 

moderation in moments of tension, setbacks or 

disagreement, such as feeling rejected or 

embarrassed, facing one's own mistakes or 

injustice, receiving criticism and recognising 

the merit of others (Rodríguez et al., 2014). 

 

Level of 

mastery 

Frequency Percentage Percentage 

Valid 

Cumulative 

Percentage 

Valid 1 1 1.2 1.2 1.2 

2 4 4.9 4.9 6.1 

3 11 13.4 13.4 19.5 

4 66 80.5 80.5 100.0 

 Total 82 100.0 100.0  

 

Table 7 Planning skills 

 

Finally, in Table 7, 80.5% of the sample, stated 

that they always use planning skills, while 

13.4% often, 4.9% some of the time, and 1.2% 

consider that they never use them.  According 

to Torres de Barón (2019), these are skills that 

comprise critical and creative participation in 

decision-making, perseverance, a sense of 

organisation and a willingness to engage in 

dialogue. 

 

Conclusions 

 

The objective of this study was achieved: to 

identify the soft skills most used by engineering 

students during their stay in the company in 

order to identify training needs. 

 

According to the results, planning skills 

are the most used, followed by advanced skills. 

Stress coping skills and feeling skills were the 

least used by the interviewees. The rest of the 

categories report frequent use. 

 

It is planned in a second stage of this 

work, to train students in the development of 

social skills, Holst, Galicia, Gómez & Degante, 

(2017) mention that, given the unfavourable 

consequences of the lack of positive social 

skills, preparation and training of students is 

necessary, so that they have strategies that 

allow them to cope with the transition from the 

university environment to the workplace.  

 

In addition to applying diagnostic 

evaluations to the entire university community 

in order to detect needs related to the 

development of social skills, it is recommended 

that a programme be designed to promote and 

develop social skills through manuals and that 

these be widely disseminated among 

administrative and teaching staff.  
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The importance of social skills or 

interpersonal relationships lies in the fact that 

they allow for success in professional and life 

performance; due to the fact that as social 

beings, people are in constant interaction with 

their family, school and work environments, so 

it is necessary to adapt to them without 

interfering in the relationships that others have 

with their own environments (Holst, et al., 

2017).  

 

According to Tapia, & Cubo (2017), 

teachers are of great importance to their 

students because if they do not explicitly teach 

aspects related to knowing how to be and living 

together, it will be difficult for university 

students to integrate these values and skills in 

their education, i.e., progress must be made in 

breaking a learning process that favours aspects 

related to knowing and knowing how to do in 

order to generate a virtuous circle that 

strengthens knowing how to learn, do, be and 

live together in university classrooms and thus 

contribute to the comprehensive education of 

students (Díaz, 2014; Montes & Torres, 2015).   

 

Finally, for the achievement of integral 

university education, the inclusion of social 

skills is necessary because they have a personal 

utility in all contexts, where attitudes of respect 

for others and commitment to the common 

good are part of healthy social coexistence 

(Torres de Barón, 2019). 
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Abstract 

 

An alternative presented follows the studies derived from 

the Forum "Defining the profile of the forestry 

professional of the future" held on September 6, 2021, 

with the assistance of 160 experts selected by different 

institutions to carry out a joint analysis of the situation of 

Forestry Professionals in the new realities, supported by 

a Delphic Study where they reflected their experiences, 

opinions, and expectations, with this it was also possible 

to promote the rapprochement with its members, collect 

their perceptions and experiences, as well as clarify the 

new scenarios and collect proposals, transforming the 

proposal attitudes into elements of analysis with new 

orientations of the forestry work. The result of the study 

presented follows these findings and indicates six 

attributes required by the Curricular Framework and 

which are: 1. Promote Integral Human Development, 2. 

Self-manage Professional Development, 3. Development 

of Executive Functions and Higher Thinking Skills, 4. 

The impulse to Social Integration, 5. Fulfill the 

environmental agenda, and 6. Educate under the 

paradigm of Agrocultural Revitalization and also, norms 

for curriculum development. 

 

 

Curricular framework, Curriculum design, Forestry 

Resumen 

 

Se presenta una alternativa que sigue a los estudios 

derivados del Foro “Definiendo el perfil del profesional 

forestal del futuro” efectuado el 6 de septiembre de 2021 

con la asistencia de 160 participantes expertos 

seleccionados por diferentes instituciones para realizar un 

análisis conjunto de la situación de los Profesionales 

Forestales en las nuevas realidades, apoyados por un 

Estudio Délfico donde plasmaron sus experiencias, 

opiniones y expectativas, con ello también se pudo 

propiciar el acercamiento con sus agremiados, recabar 

sus percepciones y experiencias, así como clarificar los 

nuevos escenarios y recabar propuestas, transformando 

las actitudes propositivas en elementos de análisis con 

nuevas orientaciones del quehacer forestal. El resultado 

del estudio que se presenta sigue dichos hallazgos e 

indica seis atributos que requiere el Marco Curricular y 

que son: 1. Promover el Desarrollo Humano Integral, 2. 

Autogestionar el Desarrollo Profesional, 3. Desarrollo de 

las Funciones ejecutivas y las Habilidades superiores del 

Pensamiento, 4. Impulso a la Integración social, 5. 

Cumplir la agenda ambiental, y 6. Educar bajo el 

paradigma de la Revitalización Agrocultural y, además, 

con normas para el desarrollo curricular. 

 

Marco curricular, Diseño curricular, Professional  
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Introduction 

 

In a global context characterized by 

increasingly broad and profound 

transformations, the Mexican forestry sector 

aims to create a prospective vision of the future 

of its members and the forestry sector as a 

whole to adjust the personal and professional 

training of its members to the new conditions of 

Mexico. 

 

That is why in September 2021 the 

Mexican Association of Forestry Professionals 

convened a "Defining the Profile of the 

Forestry Professional of the future" with 

analysis and discussion with 160 expert 

participants in working groups to gather their 

perspectives on this topic, who contributed with 

their written contributions in a Delphic study. 

The result was an extensive database compiled 

and analyzed by a hermeneutic unit with the 

Atlas Ti software, which showed the personal 

dispositions that are necessary to form an 

integral forest and integrated into the social and 

environmental dynamics, as well as the labor 

relations with its activities. 

 

In the resulting qualitative and 

quantitative analysis, the need for a 

competency-based curricular framework that 

supports the development of the multiple 

institutions that promote these careers was 

expressed, therefore, outside the 

aforementioned study, and as a necessary 

complement to it, the authors were asked to 

design an alternative that could correspond to 

the profiles of the graduate in the different 

educational programs in force or in the process 

of development. 

 

The experiences gathered from the 

experts participating in the Forum, with the 

Delphic Study, culminate in a matrix model of 

competencies, which integrates the different 

Levels of Expert Knowledge and the Postulates 

of LEARNING of UNESCO. The importance 

of the study lies in the generation of a basic 

platform of Forestry Educational Institutions for 

the transformation of their Competency-based 

Curricula and Curricula, and training programs 

for professionals in service. 

 

 

 

 

Within the conceptualization, the 

Curriculum is considered as all the learning 

opportunities offered by the institution to 

students. The curriculum is a product of human 

and social history; therefore it changes as all 

social constructions and its definition also 

change and is transformed in response to 

historical circumstances, economic and political 

structures, and the personal and group interests 

of the sectors that elaborate the curriculum, in 

addition,  refers to all the elements que that 

within the educational system participate 

directly or indirectly in the process of learning, 

and it happens to include the objectives of 

education, derived from one's own life. (Abarca 

V., 2010).  

 

To operate the design of the curriculum, 

it must be aligned through its components 

called Curricular Paths, which are large areas or 

axes of coherent contents that constitute it, 

which are defined as interrelated sets of 

postgraduate curricular activities around a 

thematic axis that corresponds to the interests of 

professional practice and/or theoretical 

foundation,  whose purpose is the updating, 

training, and improvement of high-level 

professionals. (Estudios de Posgrado en La 

Universidad Nacional de San Luis Argentina, 

2002). 

 

With them, the subjects of the 

Curriculum are derived, as a set of contents 

organized logically and psychologically in a 

temporal sequence, although they will have to 

be reviewed with other visions such as the 

paradigm of Agrocultural Revitalization 

(Muñoz López & Guajardo Espinoza, 2014). 

 

Theoretical perspectives 

 

However, there are some norms oriented to 

human development in the personal aspects and 

beyond the work skills during schooling, 

according to different self-styled Models, such 

as Executive Functions that are the mental 

routines responsible for the monitoring and 

regulation of cognitive processes during the 

performance of complex cognitive tasks 

(Zapata, 2009) and others based on 

neuropsychology (Bausela Herreras, 2014). 
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This also implies the development of 

higher thinking skills as processes carried out 

by the subject when learning, organized and 

coordinated when processing information, 

which allow the development of intellectual, 

psychomotor and/or socio-affective capacities, 

as well as the solution of problems and decision 

making in the understanding and application of 

knowledge in specific situations (Sanz de 

Acedo Lizarraga, 2016). 

 

A clearer understanding of this is 

provided by Margarita Amestoy, who considers 

that the application of these skills in learning 

problem solving and decision-making in a 

variety of situations and environments are 

important to develop the skills of logical-

critical and creative thinking, reasoning, and 

carrying out the transfer of these skills to 

learning and life. (Amestoy de Sánchez, 2002). 

 

This involves extending the study and 

understanding of some processes of the human 

mind such as perception, knowledge 

representation, cognitive modifiability, the 

construction of psychological models of 

information processing concomitant with the 

Skills for logical, critical, creative and 

emotionally balanced thinking. 

 

This thought in a second moment the 

person, applies these skills to acquire 

knowledge in different disciplines or 

environments, to transfer the knowledge 

acquired to new areas, to create knowledge and 

generate products, to establish generalizations 

and to develop the attitudes and values that 

correspond (Amestoy de Sánchez, 2002). 

 

Additionally, he states Eugenia 

Laisequilla, that Education should lead students 

to develop higher thinking skills. Reflective 

thinking makes students reason in a superior 

way managing to apply their knowledge, 

improving their school performance and their 

level, according to PISA (Rodríguez 

Laisequilla, 2018). 

 

 

 

 

 

 

 

 

Other sources of conceptual elements 

for the design of a curricular framework related 

to the acquisition of knowledge throughout life 

may include the Thinking-Based Learning of 

Teachers Collegue Press (Satrústegui, 2009) 

(Swartz et al., 2008) or the so-called HyFlex 

Model as a combination of online and face-to-

face elements of hybrid learning of the Dr. 

Brian Beatty (Beatty, 2019). 

 

With this background we have the 

general regulations for the Curricular 

Framework, which reinforces the idea of 

maintaining the Curricular Alignment, as a 

methodology to develop curricular frameworks 

with coherent, congruent, pertinent curricula 

and subjects, which have as a consequence a 

more efficient learning, and with cognitive 

dispersion reduced to a minimum. (MUÑOZ-

LÓPEZ et al., 2019). 

 

One cannot lose sight of the fact that 

finally Education is the harmonious and integral 

development of all human potentialities. 

 

We can arrive at the goal of curricular 

design considering the multiplicity of elements 

previously enunciated to crystallize the 

Graduate Profile, which defines what has to be 

achieved in a specific educational process, that 

is, its most general objectives, by which the 

most important decisions are made as 

transcendent, in the sense of doing everything 

that is necessary to do and in the appropriate 

order to form it,  so it systematically defines the 

direction that the graduate must follow, his "so 

that". (Arnaz, 1981). 

 

Thus, the Profession as a socially useful 

activity carried out by a person, holds the 

person who exercises it responsible for 

responding both to the demands of their own 

work, and to the social needs related to their 

field of action. Other authors show the 

importance of self-management as a 

competence that has been emphasized under a 

process of autonomy in learning for the 

personal and academic project. The 

involvement and commitment of students is 

essential in the acquisition of knowledge 

through the allocation of resources available in 

the university environment. The background 

that self-management will provide provides a 

prior preparation for the transition to the world 

of work (Lugo Muñoz & Alcántara Rubio, 

2017). 
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A Curricular Framework, according to 

the above concepts, outlines the criteria and 

norms to which the curricular design must be 

subject, to avoid misaligned curricular products 

and high cognitive dispersion. Precisely higher 

education, even if it is of the basic profile, must 

incorporate elements that allow the graduate to 

adapt to various situations and work contexts 

(Hawes B. & Corvalán V., 2005). 

 

Thus, the Curricular Framework is a 

normative statute that regulates the design or 

transformation of educational programs through 

the establishment of limits and conceptual 

parameters, thematic axes, perspectives, 

methods and criteria that are considered valid in 

an academic community and, which describes 

the fundamental features that the formative 

process of the graduate of an Educational 

Program must possess. 

 

The curricular framework is based on 

the previous formulation of the definition of 

terminal performances of the graduate and the 

professional that are eventually shared between 

educational institutions, either informally, or by 

agreement between the parties, which may be 

organized based on competences. 

 

Since the promulgation of the 

ACUERDO number 444 the definition of the 

Curricular Framework of education in its 

different levels and types has emerged as a 

necessity in Mexican education (“Acuerdo 

Número 444 Por El Que Se Establecen Las 

Competencias Que Constituyen El Marco 

Curricular Común Del Sistema Nacional de 

Bachillerato,” 2008). 

 

The Curricular Framework seeks to 

respond to the challenges of a world in constant 

transformation, which is why it rearranges and 

articulates contents, formulates the individual 

qualities, those of an ethical nature, of the 

academic, professional and social profile that 

every graduate must gather. 

 

Methodology 

 

Given that the Curricular Framework seeks to 

respond to the challenges of a world in constant 

transformation, it rearranges and articulates 

contents, formulates the individual qualities, 

those of an ethical nature, those of the 

academic, professional and social profile that 

every graduate must gather. 

To this end, the database created by the 

analysis of texts generated by 160 experts 

through a Delphic Study was used as a source 

of information for a hermeneutic unit with 149 

Codes that refer to the professional dispositions 

(Knowledge, Values, Habits, Attitudes and 

Aptitudes) that are characteristics of the Forest 

Professional Profile, analyzed quantitatively in 

a Matrix of 1,405 co-occurrences between 

variables,  with statistically significant values 

for their relevance in mentions >5.72, with 

which they were mapped in Cmap Tools 

forming a figure that shows a constellation of 

variables that highlights those that have the 

highest number of relationships and a higher 

coefficient of co-occurrences in them. 

 

To determine the meaning of the 

variables resulting from the study, the criteria 

that the Forest Profile must contain are selected 

and shown following a methodological 

syncretism (an obligatory and indispensable 

unit in its inclusion by the methodology under 

development) to denote the Functional 

Attributes (the What) and the Operational 

Attributes (the How). 

 

Finally, the criteria necessary to design 

the forest profile and the structure of a matrix 

model are elucidated, as an example for a 

curriculum. 

 

Results 

 

A complex of relationships between the 

different types of dispositions was obtained, 

where the most significant dispositions are 

highlighted for their higher value of 

relationships above normality to a sigma, as 

well as the relationships that evidence the 

underlying structure of the Profile of the 

Forestry Professional according to the 160 

experts participating in the Delphic study. The 

Central Results of the Forest Profile denote an 

underlying structure of variables that are the 

most relevant in the discourse of the experts, 

where the environmentalist, social commitment, 

entrepreneurial and innovation attitudes stand 

out as the core of support for the profile; Skills 

include the ability to be a Teacher, the 

Management of Tools, the Management of 

specialized software and the aptitude for 

FieldWork; the above related to having the 

Technical Knowledge and Forest Management, 

integrated all with social responsibility See 

Table 1, Figure 1 and Figure 2. 
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The functional attributes required by the 

Forest Curriculum Framework are: 

 

1. Promote Integral Human Development. 

 

2. Self-manage Professional Development. 

 

3. Development of Executive Functions and 

Higher Thinking Skills. 

 

4. Promotion of Integration and Social 

Inclusion. 

 

5. Meeting the environmental agenda. 

 

6. Educate under the paradigm of 

Agrocultural Revitalization. 

 

And operational attributes comprise: 

 

- Intensive use of computer technology 

 

- Social commitment and community 

forestry 

 

- Active learning methodologies in the field 

and classrooms. 

 

The description of the requirements 

raised by the experts includes what has to be 

included additionally and as part of the 

Standards for Curriculum Design, including: 

 

- Promote Curricular Alignment from the 

Profile and objectives, to the content of 

the subjects. 

 

- Maintain a coherent Curriculum focused 

on Human Development, the 

Environment and Digital Education. 

 

- Use educational methods based on 

meaningful learning, constructivism and 

metacognition. 

 

- Starting from practice with technological 

application and building scientific 

explanations with it. 

 

- Orient the contents to a scientific vision 

(objectivity, rationality and truth) and 

technological development. 

 

- Develop the Curricula with subjects from 

the simple to the complex and from the 

general to the particular. 

- Include the cross-cutting themes in each 

subject of the subjects integrated into the 

class contents (e.g., gender equity, 

Development of moral judgment, 

Inclusion, etc.). 

 

- That each subject contains only what is 

pertinent, convenient, necessary and 

appropriate to the natural and cultural 

characteristics of its area of influence. 

 

- Create an academic audit department that 

oversees the proper application of the 

curriculum. 

 

- Permanently update the curriculum. 

 

A Matrix Design of competencies 

 

As an exercise to define possible competences 

derived from the curricular framework, now 

based on competences, here a competence is 

considered as: the mobilization of an articulated 

set of personal dispositions (knowledge, values, 

habits, attitudes and aptitudes), manifested in a 

performance (knowing, being, knowing, doing) 

previously defined, in a specified context and 

with expected levels of execution (Muñoz 

López et al., 2011). 

 

Taking as components of the 

Dimensions of Performance according to the 

four postulates of UNESCO on learning in the 

headers of the matrix (Delors et al., 1996), and 

in the first column the seven Levels of 

Performance of Expert Knowledge (Muñoz 

López et al., 2016), we have the competences 

that will give the focus to the learning of the 

contents, as observed in the Tabla 2. 

  

Conclusions 

 

To explain more clearly the results obtained and 

the possibilities of improvement for the 

construction of a Forest Curricular Framework, 

we can recommend that the most relevant topics 

be followed, such as the attributes analyzed, 

considering the following: 
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1. Promote Integral Human Development.  

Since to educate is not only to tame the 

anthropoid but to let it live through a 

refinement of its existence and the careful 

and learned extraction of potentialities 

that go beyond adrenal emotion, the 

patient conduction of affectivity, and the 

elaborate constructive complexity of its 

rationality.(Fullat i Genis, 1982). 

 

2. Self-manage Professional Development. 

Self-management allows us to process 

and guide our actions guided by the will, 

in such a way that we achieve fulfillment 

by directing motivation and 

concentration. Self-management as a 

personal and academic competence is 

essential in the acquisition of knowledge 

in your professional life. The baggage 

that will provide them with self-

management at the end of the instructive 

path, provides a previous preparation for 

the transition to the world of work. A 

series of tools is proposed under training 

actions to face the business environment 

autonomously. 

 

3. Development of Executive Functions and 

Higher Thinking Skills.  

 

The mental routines responsible for the 

monitoring and regulation of cognitive 

processes, in the performance of complex 

cognitive tasks during initial and professional 

training, has an effect on the development of 

higher thinking skills permanently throughout 

life. 

 

4. Promotion of Integration and social 

inclusion. 

 

It is necessary to open mentalities in 

social aspects from a cultural perspective of 

integration, towards one of social and 

professional inclusion. This highlights an 

extremely positive conceptual evolution in the 

university environment to articulate new 

discourses and professional practices that 

project and illuminate the idea of a formative 

process. 

 

 

 

 

 

 

5. Comply with the environmental agenda.  

The achievement of the 17 major goals 

and sustainable development goals, 

especially, but not exclusively, Goal 15, 

Protect, restore and promote the 

sustainable use of terrestrial ecosystems, 

sustainably manage forests, combat 

desertification and halt and reverse land 

degradation, and halt the loss of 

biological diversity. 

 

6. Educate under the paradigm of 

Agrocultural Revitalization.  This implies 

including the components of Protect, 

Produce and Restore, considering that 

man is part of nature, he is one more 

strand of its fabric and not the owner of it 

and its resources, that to maintain it in 

this delicate balance we need to know and 

regulate the impact of our interventions, 

particularly on the forest resource that is 

strategic for social development. 

 

And the operational attributes demanded 

by experts who comprise: 

 

1. Intensive use of Artificial Intelligence, 

which incorporates computer technology, 

the use of remote sensors, simulation 

programs for resource management and 

software for resource evaluation. 

 

2. Social commitment and community 

forestry that refers to the local problems 

faced by the owners and possessors of the 

resource with their different forms of 

organization, as well as the legal relations 

they establish between them and the 

policies that regulate them, in accordance 

with current legislation. 

 

3. Active learning methodologies in the field 

and classrooms. Principle that obliges a 

practical education, as a resource that will 

necessarily rise to higher levels of 

abstraction of expert knowledge (Theory, 

Methods, Methodology, Strategies, 

Logistics, Operationalization and 

Instrumentation). 

 

These attributes are the Curriculum 

Framework Standards that guide curriculum 

design, and they have to work for: 

 

1. Define the curricular paths the courses of 

the Curriculum. 
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2. Design competencies. 

 

3. Specify the expected learnings. 
 

 
 

Figure 1 Complex of relationships between the different 

types of dispositions, where both the most significant 

dispositions stand out in another color for their higher 

value of relationships above normality to a sigma, and the 

relationships that evidence the underlying structure of the 

Profile of the Forestry Professional according to the 

experts participating in the study 

 

Variable Relationships 

in the Core 

Relationships 

in the overall 

structure 

VA-Social 

responsibility 

5 7 

AP-Field work 4 11 

AP-Tool handling 3 10 

AC-Entrepreneur 3 9 

AP-Teachers 3 8 

AP-Specialised 

software 

management 

3 8 

CO-Forestry 

management 

2 19 

CO-Technical 

skills 

2 18 

AC-Innovation 2 17 

BC-Social 

commitment 

2 9 

AC-

Environmentalist 

1 12 

 

Table 1 Where the central variables of the structure of 

the Forest Profile of the study are shown, their 

relationships in this nucleus and with the total structure 

 

 
 

Figure 2 Underlying structure extracted from the figure 

of all the provisions and all the significant relationships, 

which the experts consider to be part of the Forestry 

Professional Profile 

 

 

Performance 

Dimensions/ 

Performance 

levels 

Axis of knowledge Axis of Being Axis of to 

Know 

Axis of 

doing 

Theory Grounding with 

scientific/philosophical 

bases 

Analyze the 

Ethical Models 

of Being 

Search with 

critical 

scientific 

thinking 

Argue 

logically 

and 

creatively 

Methods Elucidate the methods 

involved 

Systematically 

explore 

personal 

identity 

Using 

method 

perspectives 

Design 

methods 

Methodology Identify the 

participating Processes 

Develop the 

imago (internal 

image) 

Update in 

specific 

procedures 

Design 

procedures 

Strategies Analyze the different 

existing strategies 

Establish the 

basic sites of 

conduct 

Research 

new 

strategies 

Strategies 

Design 

Logistics Have knowledge of 

project organization 

Have a life 

plan 

Have or 

make a plan 

to know 

Design 

projects 

with 

diagrams 

and 

monitoring 
Operationalization Know How Teamwork Development 

and 

monitoring 

of manuals 

Instruct in 

sequence of 

steps 

Instrumentation Develop manual 

processes (create) 

Entrepreneurial 

attitude 

Project 

monitoring 

Run Hard 

and Soft 

Technology 

 

Table 2 Example of Matrix Design of the Competency-

based Curriculum Framework, considering the 

dimensions of performance according to UNESCO's 

learning postulates and the Levels of Performance of 

Expert Knowledge 

 

References 

 

Abarca V., M. (2010). Concepto de Curriculum. 

https://es.scribd.com/doc/88490616/Concepto-

de-Curriculum#download 

 

Acuerdo número 444 por el que se establecen 

las competencias que constituyen el marco 

curricular común del Sistema Nacional de 

Bachillerato. (2008). Diario Oficial de La 

Federación, 1–13. 

 

Amestoy de Sánchez, M. (2002). La 

investigación sobre el desarrollo y la enseñanza 

de las habilidades de pensamiento. Revista 

Electrónica de Investigación Educativa, ISSN 

electrónico 1607-4041. 4(1), 1–32. 

http://redie.uabc.mx/vol4no1/contenido-

amestoy.html 

 

Arnaz, J. A. (1981). Guia para la elaboración de 

un perfil del egresado. Revista de Educación 

Superior, 10(4), 1–7. 

http://publicaciones.anuies.mx/pdfs/revista/Rev

ista40_S3A1ES.pdf 

 

Bausela Herreras, E. (2014). Funciones 

ejecutivas: nociones del desarrollo desde una 

perspectiva neuropsicológica. Acción 

Psicológica, 11(1), 21–34. 

https://doi.org/10.5944/AP.1.1.13789 

 

 

 



MUÑOZ-LÓPEZ, Temístocles, CEPEDA-GONZÁLEZ, María 

Cristina and SÁNCHEZ-RIVERA, Lilia. A competency-based 

curricular framework for forestry professionals human 

development, and a sustainable environment. Journal High 

School. 2022 

ISSN-2523-0336 
ECORFAN ® All rights reserved. 
 

17 

Article                                                                                                                 Journal High School 
December 2022, Vol.6 No.16 10-18 

 

 

Beatty, B. J. (2019). Designing a Hybrid-

Flexible Course: Creating an Effective Learning 

Environment for All Students. In Edtech Books 

(Ed.), 2019 (Primera). EdTech Books. 

https://edtechbooks.org/hyflex/hyflex_design 

 

Delors, J., Mufti,  n’am Al, Amagi, I., Carneiro, 

R., Chung, F., Geremek, B., Gorham, W., 

Kornhauser, A., Manley, M., Padrón Quero, M., 

Savané, M.-A., Singh, K., Stavenhagen, R., 

Suhr, M. W., & Nanzhao, Z. (1996). La 

Educación encierra un Tesoro (UNESCO (Ed.). 

Santillana Ediciones UNESCO. 

https://unesdoc.unesco.org/ark:/48223/pf00001

09590_spa 

 

Fullat i Genis, O. (1982). Filosofías de la 

educación. Paideia. Ediciones CEAC. ISBN 84-

329-9233-X. 

 

Hawes B., G., & Corvalán V., O. (2005). 

Construcción de un perfil profesional 

(Documento de Trabajo 1/2004; 1st ed., 

Proyecto Mecesup Tal 0101). 

https://www.academia.edu/1177073/Construcci

ón_de_un_perfil_profesional 

 

Lugo Muñoz, M., & Alcántara Rubio, L. 

(2017). Herramientas en la autogestión 

sostenible para la empleabilidad (CONGRESO 

INTERNACIONAL DE PEDAGOGÍA 

SOCIAL (Ed.); pp. 19–25). Universidad de 

Sevilla. 

https://repositorio.ismai.pt/bitstream/10400.24/

556/1/COMUNICACIONES.pdf#page=19 

 

MUÑOZ-LÓPEZ, T., HERNÁNDEZ CUETO, 

J. L., MORÁN-DELGADO, G., & 

MARTÍNEZ-SOSA, V. (2019). Calculating 

Cognitive Dispersion of the curriculum. Journal 

of Systems and Educational Management, 

6(19), 5–10. 

https://doi.org/10.35429/JSEM.2019.19.6.5.10 

 

Muñoz López, T., & Guajardo Espinoza, J. M. 

(2014). La educación agronómica de México y 

los paradigmas agropecuarios. Una 

aproximación propositiva al desarrollo de la 

educación agronómica (C. de E. de P. e 

Investigación (Ed.)). Universidad Autónoma de 

Coahuila. 

 

 

 

 

Muñoz López, T., Hernández Cueto, J. L., & 

Morales Palomares, C. (2011). La metodología 

para el diseño de competencias del modelo 

mexicano de educación basada en 

competencias. Memorias Del Sexto Congreso 

Internacional de Metodología de La Ciencia y 

de La Investigación Para La Educación, 1308–

1324. 

 

Muñoz López, T., Morales Palomares, C., & 

Cepeda González, C. (2016). El Conocimiento 

Experto y sus implicaciones en el curriculum y 

las competencias. Congreso Internacional de 

Investigación Academia Journals Celaya 2016, 

8(5), 4148–4153. 

https://drive.google.com/drive/folders/0B4GS5

FQQLif9MGR6aTVkVUZmdkE 

 

Rodríguez Laisequilla, E. M. (2018). 

Pensamiento reflexivo para el desarrollo y 

perfeccionamiento de habilidades superiores de 

pensamiento. EDU REVIEW. International 

Education and Learning Review / Revista 

Internacional de Educación y Aprendizaje, 6(3), 

127–136. https://doi.org/10.37467/GKA-

REVEDU.V6.1575 

 

Sanz de Acedo Lizarraga, M. L. (2016). 

Competencias cognitivas en Educación 

Superior (N. de E. S.A. (Ed.); Primera). ISBN 

978-84-277-1769-5, 9788427721814. Ed. 

Narcea. 

 

Satrústegui, K. U. (2009). Desarrollo, 

subdesarrollo, maldesarrollo y postdesarrollo. 

Una mirada transdisciplinar sobre el debate y 

sus implicaciones. Carta Latinoamericana, 7, 1–

64. 

http://scholar.google.com/scholar?hl=en&btnG

=Search&q=intitle:Desarrollo,+subdesarrollo,+

maldesarrollo+y+postdesarrollo.+Una+mirada+

transdisciplinar+sobre+el+debate+y+sus+impli

caciones.#0 

 

Swartz, R. J., Costa, A. L., Beyer, B. K., 

Reagan, R., & Kallick, B. (2008). Aprendizaje 

basado en el pensamiento (R. J. Swartz, A. L. 

Costa, B. K. Beyer, R. Reagan, & B. Kallick 

(Eds.); Primera). Teachers Collegue Press. 

https://aprenderapensar.net/wp-

content/uploads/2013/05/Elaprendizaj-

basadoenelpensamiento.pdf 

 

 

 



MUÑOZ-LÓPEZ, Temístocles, CEPEDA-GONZÁLEZ, María 

Cristina and SÁNCHEZ-RIVERA, Lilia. A competency-based 

curricular framework for forestry professionals human 

development, and a sustainable environment. Journal High 

School. 2022 

ISSN-2523-0336 
ECORFAN ® All rights reserved. 
 

18 

Article                                                                                                                 Journal High School 
December 2022, Vol.6 No.16 10-18 

 

 

Estudios de posgrado en la Universidad 

Nacional de San Luis Argentina, Pub. L. No. 

OCS-1-18/02, OCS-1-18/02--Reglamenta 

Trayectos Curriculares Posgrado 1 (2002). 

http://www.posgrado.unsl.edu.ar/p/normativa.p

hp 

 

Zapata, L. (2009). Evolución, cerebro y 

cognición. Psicología Desde El Caribe. 

Universidad Del Norte. 



19 

Article                                                                                                                 Journal High School 
December 2022, Vol.6 No.16 19-28 

 

 

STEAM competencies and attitudes in higher education: the evaluation of experts 

 

Competencias y actitudes STEAM en la educación superior: la evaluación de 

expertos 

 
SANDOVAL-PALOMARES, Jessica†* 

 
Centro Universitario CIFE, Universidad Tecnológica de León, Mexico. 

 

ID 1er Author: Jessica, Sandoval-Palomares / ORC ID: 0000-0002-3294-0916, Researcher ID Thomson: S-9841-2018, 

CVU CONACYT ID: 827848 

 

DOI: 10.35429/JHS.2022.16.6.19.28                         Received July 20, 2022; Accepted December 30, 2022 

 
Abstract 

 

The integrative trend of STEAM education allows for 

shaping an innovative, motivating, and enriching 

teaching and learning practice in the classroom. 

Currently, there is a wide repertoire of research on the 

effectiveness of educational practices based on this 

approach, however, at the national level, there is a lack of 

validated instruments that allow inquiring about the 

development of STEAM skills and attitudes in higher 

education. In this sense, this study's purpose consisted of 

designing and validating two socio-formative rubrics that 

address STEAM competencies and attitudes in both 

teachers and higher education students in Mexico. To do 

this, first a literature review was carried out, where the 

dimensions, items and descriptors of interest were 

identified; second, once the instrument was finalized, it 

was submitted for review by experts in STEAM, 

education, pedagogy, or didactics area; and finally, based 

on their judgment, the relevance of the items was 

calculated using Aiken's V coefficient and the 95% 

confidence intervals were estimated. In total, 16 

researchers participated worldwide and the results show 

that the quantitative evaluation was quite positive, 

finding that the validity of the content had mostly scores 

above the expected value (0.80) in terms of relevance, 

writing, and coherence, in a way that Two pertinent 

instruments are presented that will make it possible to 

diagnose STEAM competencies and attitudes in national 

and international universities. 
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Resumen 

 

La tendencia integradora de la educación STEAM 

permite conformar una práctica de enseñanza y 

aprendizaje innovadora, motivadora y enriquecedora en 

el aula. En la actualidad, se cuenta con un amplio 

repertorio de investigaciones en torno a la efectividad de 

las prácticas educativas basadas en este enfoque, sin 

embargo, a nivel nacional se detecta la carencia de 

instrumentos validados que permitan indagar acerca del 

desarrollo de competencias y actitudes STEAM en la 

educación superior. En este sentido, el propósito del 

presente estudio consistió en el diseño y validación de 

dos rúbricas socioformativas que abordan las 

competencias y actitudes STEAM tanto en docentes 

como en estudiantes de educación superior en México. 

Para ello, primero se realizó una revisión a la literatura, 

en donde se identificaron las dimensiones, ítems y 

descriptores de interés; segundo, una vez finalizado el 

instrumento, se sometió a revisión por parte de expertos 

en el área STEAM, educación, pedagogía o didáctica; y 

finalmente, con base en su juicio, se calculó la relevancia 

de los ítems mediante el coeficiente V de Aiken y se 

estimaron los intervalos de confianza al 95%. En total 

participaron 16 investigadores a nivel mundial y los 

resultados muestran que la evaluación cuantitativa fue 

bastante positiva, encontrándose que la validez del 

contenido tuvo en su mayoría puntuaciones por encima 

del valor esperado (0.80) en términos de pertinencia, 

redacción y coherencia, de manera que se presentan dos 

instrumentos pertinentes que permitirán diagnosticar las 

competencias y actitudes STEAM en las universidades 

nacionales e internacionales.   
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Introduction 

 

Advances in science and technology in recent 

decades have raised fundamental questions 

about what kind of skills the next generations 

will need to be able to function in the 

knowledge society and develop their ability to 

solve problems in the context, applying 

complex, analytical, critical and systemic 

thinking (Tobón, 2017). These demands cannot 

be easily solved with current education, which 

is why they generate great pressure on the 

education system and lead teachers to search for 

and improve new teaching methodologies and 

approaches to make them increasingly relevant 

and innovative (Aguilar-Esteva et al., 2019). 

For this reason, the call to integrate curricula 

based on science, technology, engineering, arts 

and mathematics (STEAM education) into the 

curriculum has received increasing attention in 

the last decade and has been implemented for 

some years in countries such as China, India, 

the United States and Russia, showing positive 

results in teaching and learning processes 

(Chung, SK and Li, D. 2021). 

 

STEAM education - Science, 

Technology, Engineering, Arts and 

Mathematics - is a complex and controversial 

approach, stemming from the foundations of 

STEM education, through which it aims to 

develop and guide educational processes in an 

interactive and motivating way, generating 

spaces to investigate, discover, create and apply 

knowledge, while incorporating art to 

encourage creative thinking and the 

development of socio-emotional skills 

(Holmlund, TD, Lesseig, K. and Slavit, D. 

2018). The aim of this approach is for students 

to develop scientific-technological and artistic 

vocations, which go hand in hand with the 

competences and skills demanded by the 21st 

century, in the pursuit of sustainable 

development and social well-being (Greca et 

al., 2021).  

 

One of the main characteristics of the 

STEAM approach is its interdisciplinary and 

transdisciplinary approach, as it promotes 

meaningful learning of science and technology, 

integrating other fields such as language, 

literature, music, dance, painting, animation, 

photography, among many others (Chung, SK 

and Li, D. 2021).  

 

 

Thus, it is not only about dealing with 

rigorous academic concepts but, for this 

approach, the real world experiences of students 

are the starting point of knowledge and it is 

sought that the experience of everyday life in 

science, technology, engineering, mathematics 

and art, can be connected to the practices, 

knowledge and activities of the community, 

work and global business, enhancing 

sustainable social development and the ability 

to compete in a new economy (Holmlund, TD, 

Lesseig, K. and Slavit, D. 2018). 

 

In the framework of higher education, 

this approach encompasses a contextual 

curriculum, where experiences and knowledge 

spaces related to the student's professional 

career are generated and activities that enhance 

creative thinking skills, problem solving and 

appropriation of learning are developed (Luo, 

T., So, WWM, Wan, ZH et al. 2021). As a 

result, STEAM subjects employ a creative 

educational process that allows students to 

identify a situation or problem, collaboratively 

collect and analyse data, exchange ideas, 

generate proposals, create academic products 

and reflect on the results (Gettings, 2016, 

Domínguez, et al., 2019). Thus, the 

methodological bases mostly used are scientific 

research, project-based learning and Studio 

Habits of Mind, creating spaces for students to 

plan, create, articulate, reflect, issue scientific 

explanations and communicate their findings 

(Donohue et al., 2020). Historically in the 

Mexican context, science education in primary 

and secondary schools has not been considered 

a priority for national development, considering 

that most students acquire knowledge in 

individual subjects, without a multidisciplinary 

approach (Montgomery and Fernández-

Cárdenas, 2018) and the results of the PISA 

2018 test it is possible to observe that in the 

country students have a low academic 

performance in fundamental areas, ranking 61 

out of 78 with respect to other countries in 

mathematics (with 409 points), 57th in science 

(with 419 points) and 53rd in reading (with 420 

points). This indicates that students are not only 

below the OECD average but also below the 

overall sample average (Aguayo-Téllez & 

Martínez-Rodríguez, 2020), demonstrating that 

the efforts of education policies, schools, 

curricular content and teaching practices have 

not been sufficiently focused on boosting 

STEAM education in the territory. 
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In this regard, Pérez et al, (2020) 

express that in the country there is no 

systematic planning to promote STEAM 

education and increase the number of students 

who take this type of programme in higher 

education, nor has an official report been 

created to date with reliable indicators that 

show the reality of STEAM education at 

different educational levels, and as a result 

there are inconsistencies between students who 

follow STEAM careers and the needs of the 

current industry, According to the latter 

authors, reports suggest that in Mexico there is 

an urgent demand for engineers in industries 

such as automotive, aerospace, energy, 

biotechnology and information technology, 

among others. 

 

In addition to this, it is important to 

highlight that teachers play a fundamental role 

in determining the success of STEAM 

education, as mentioned by Lee et al, (2019) 

there is a positive relationship between the 

effectiveness of pedagogical practices and 

teachers' attitudes towards STEAM teaching, 

they require knowledge of both the subject they 

teach and the ways to integrate the 

characteristics and advantages of teaching with 

the approach, which in many cases, ends up 

generating feelings of anxiety, stress or low 

confidence and these perceptions reduce the 

achievements and success of innovations (Lee 

& Tsai, 2010).  The relevance of teachers' 

attitudes regarding their performance in 

STEAM practices is a field that seems not to 

have been sufficiently researched in Mexico. 

 

With this in mind, and taking into 

account the existing literature, this study shows 

two instruments that allow us to investigate 

STEAM competences, skills and attitudes in the 

educational community and whose purpose will 

be to provide valuable information for future 

studies to broaden the panorama on the current 

state of STEAM education in Mexico. Thus, the 

purposes of this research consisted of: 1) 

designing two instruments to assess STEAM 

competencies and attitudes in teachers and 

students based on the challenges of the 

knowledge society and the socio-formative 

approach and 2) validating the content of the 

instruments by measuring their degree of 

relevance, pertinence, wording and coherence 

through the analysis of Aiken's V coefficient. 

 

 

Methodology 

 

Type of study 

 

An instrumental validity and reliability study of 

two instruments to assess STEAM 

competencies and attitudes in higher education 

teachers and students was conducted. This was 

done through the assessment of an expert 

judgement, who evaluated whether the items 

were appropriate and congruent with the 

research objectives.  

 

Participants 

 

A total of 16 experts in the area of STEAM 

research in Mexico and professionals in 

education, pedagogy and didactics from 

different levels and areas participated, 56% of 

whom were men and 43.7% women, aged 

between 34 and 60; with different degrees of 

academic training: doctoral studies (68.8%), 

specialisation and master's degree (25%) and 

post-doctorate (6.3%), the evaluators came 

from different countries such as Mexico, Costa 

Rica, Colombia, Ecuador and Spain (Table 1).  
 

Variable Descriptors Frequency Percent

age 

Country  Mexico 12 75% 

Spain 1 6.30% 

Costa Rica 1 6.30% 

Colombia 1 6.30% 

Ecuador 1 6.30% 

Sex  Man 9 56.30% 

Female 7 43.70% 

Age range  30-35 1 6.30% 

36-40 4 25% 

41-45 3 18.80% 

46-50 4 25% 

51-55 2 12.50% 

56-60 2 12.50% 

Academic 

Degree  

Specialisation 2 12.50% 

Master's 

degree 

2 12.50% 

PhD 11 68.80% 

Postdoctoral 1 6.30% 

Years of 

teaching 

experience  

0-5 2 12.50% 

06-Oct 3 18.80% 

Nov-15 2 12.50% 

16-20 3 18.80% 

21-25 6 37.50% 

Years of 

experience as 

a researcher  

0-5 5 31.30% 

06-Oct 5 31.30% 

Nov-15 6 37.50% 

Approximate 

number of 

articles 

published 

01-May 3 18.80% 

06-Oct 7 43.80% 

Nov-15 3 18.80% 

16-20 2 12.50% 

More than 20 1 6.30% 

 

Table 1 Socio-demographic description of evaluators  

Source: own elaboration 
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Procedure 

 

In accordance with the purposes of the research, 

the study was carried out in the following 

phases:   

 

Phase 1. Design of the instruments 

 

The instruments developed are the result of the 

documentary review carried out on STEAM 

teaching and learning in the Scopus and Web of 

Science databases. The following dimensions, 

items and descriptors to be evaluated were 

identified:  

 

Instrument for teachers  

 

1. Pedagogical conceptions about STEAM 

teaching and learning: this dimension of 

the questionnaire is composed of 10 items 

through which they inquire about the 

beliefs, notions or pedagogical ideas 

related to the importance and applicability 

of the methodology at different 

educational levels, its impact on the 

professional life of students; the ways of 

working in the subjects, availability of 

timetables, resources and spaces to work 

on STEAM subjects and their vision 

regarding the quality of STEAM teaching 

both in the institution and in the country. 

The items are evaluated on the scale 

"strongly disagree, disagree undecided, 

agree and strongly agree'' or with open-

ended responses, some items were 

adapted from the original questionnaire 

by Arabit and Prendes (2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Self-efficacy, cognitive concept and skills 

in STEAM teaching: this section is based 

on the studies by Chen et al., (2021) and 

Lee et al., (2019) and includes 10 

questions related to the extent to which a 

teacher perceives him/herself to be able to 

teach using the STEAM approach based 

on his/her knowledge, competences and 

skills. It includes items related to 

cognitive concept and equipped skills 

such as: understanding of the concepts, 

purposes and challenges of STEAM 

education, their current readiness in terms 

of STEAM knowledge and skills, their 

interest in lifelong learning preparation 

and strengths in STEAM teaching, as well 

as or the level of self-confidence they 

have in conducting scientific 

investigations, solving problems using 

technology, integrating engineering into 

learning activities; using mathematical 

thinking to represent data and solve 

scientific problems. 

 

3. Affective attitudes towards STEAM 

teaching: considering the direct 

relationship between effectiveness and 

attitudes towards STEAM teaching, 4 

items were included that inquire about the 

level of willingness, motivation and 

enjoyment that teachers feel when putting 

the methodology into practice. 

 

4. Need for professional development: this 

dimension was based on studies by Arabit 

and Prendes (2020) and includes 4 items 

related to teachers' training and asks 

whether their training allows them to 

work efficiently, whether they would like 

to receive more continuous training 

related to STEAM teaching, in which 

aspects they would like to improve their 

training and whether their colleagues are 

able to work on STEAM subjects.  

 

5. Teachers' conceptions about students' 

competences and attitudes towards 

STEAM education: this dimension aims 

to investigate the pedagogical beliefs of 

educators about the competences and 

skills acquired by their students through 

STEAM education and addresses 

questions 8 that also include the level of 

motivation and interest perceived in 

students towards this educational 

approach.  
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Student instrument 

 

1. Pedagogical conceptions about STEAM 

teaching and learning: this dimension of 

the questionnaire is composed of 9 items 

that aim to measure the beliefs, 

conception and importance of STEAM 

education at the higher education level, 

the impact on the students' professional 

life, ways of teaching STEAM subjects, 

availability of resources and spaces to 

work on STEAM subjects and their vision 

regarding the quality of STEAM 

education both in the institution and in the 

country. The items are evaluated in a 

combined way: likert scale and a couple 

of open-ended questions, which will 

allow us to know their perception of the 

subject.  

 

2. Cognitive concept: this dimension 

specifically assesses the knowledge of 

STEAM. The item is composed of 5 

items of original construction.  

 

3. Self-efficacy and STEAM competencies: 

This section is based on the studies of 

Chung et al. It is composed of 15 items 

associated with the competencies that are 

developed with STEAM subjects and 

projects; communication, problem 

solving, collaboration, confidence and 

satisfaction gained from the successful 

implementation of the project are 

analysed.   

 

4. Teacher management: this dimension is 

composed of 2 items, and directly 

evaluates the performance, orientation 

and guidance of the teacher during the 

implementation of the project in the 

classroom, which must subsequently be 

executed in a real situation.  

 

5. Affective attitudes in STEAM teaching: 

the 3 items presented are based on the 

instrument designed for teachers, and 

directly measure the motivation, 

willingness and enjoyment of the student 

when receiving STEAM-based classes. 

 

 

 

 

 

 

Phase 2. Review of the instruments  

 

The instruments for teachers and students were 

reviewed by 16 and 14 experts respectively. As 

mentioned by Aliaga-Pacora et al. (2021), in 

this phase, the experts made comments, 

suggestions and corrections regarding the 

wording, pertinence and relevance of the 

proposed items and descriptors.  

 

The experts were selected taking into 

account the following: doctoral degree, master's 

degree or specialisation, years of experience in 

the research area, experience in the review and 

validation of assessment instruments and/or 

experience in the STEAM area. 

 

Phase 3. Statistical analysis: content validity 

 

For the statistical analysis, Aiken's content 

validity coefficient V with a 95% confidence 

interval was calculated using Microsoft Excel 

(2016) and IBM SPSS 26 statistical software. 

According to Merinio and Livia (2009) and 

Aiken (1980), this coefficient is one of the most 

widely used techniques to quantify the content 

validity or relevance of the item with respect to 

a content domain in N judges. The magnitude 

of the coefficient ranges from 0.00 to 1.00 

where the value 1.00 is the highest possible 

score and indicates perfect agreement among 

the judges regarding content validity and 0.80 

was considered as the minimum value for the 

acceptance of an item as valid (Hernández, et 

al., 2020; values lower than 0.80 were not 

accepted and in those cases, the item or its 

respective descriptors were improved 

considering the observations made by the 

experts.  

 

Ethical considerations 

 

The present study adhered to the Personal Data 

Protection Law in force in Mexico. Participants 

were informed about the purposes of the study, 

their consent was requested and their right to 

withdraw at any time from the research was 

mentioned.  
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Results 

 

Based on the results of the quantitative 

evaluation regarding the relevance, coherence 

and wording of the instruments, content validity 

was analysed and a satisfactory opinion was 

found for all items and descriptors of the 

instrument for teachers (Table 2) and an 

outstanding opinion for most of the items of the 

instrument for students (Table 3). In the latter, 

there were some items that required extensive 

revision in terms of wording.  

 

In general, the observations and 

recommendations of the experts denote that the 

items are relevant and coherent and some 

recommendations for improvement were taken 

into account in terms of defining or clarifying 

the meaning of the acronym STEAM, changing 

concepts such as the word "error", 

incorporating items related to the inclusion of 

women in the STEAM area, giving importance 

to the wording considering the gender 

perspective and the 2030 agenda, among others.   
 

Item Relevance 95% CI Wording and coherence 95% CI 

1 0.956 0.891 ± 1.021 0.889 0.799 ± 0.979 

2 0.933 0.857 ± 1.010 0.956 0.891 ± 1.021 

3 0.889 0.738 ± 1.040 1 - 

4 0.933 0.857 ± 1.010 0.889 0.775 ± 1.003 

5 0.889 0.799 ± 0.979 0.867 0.750 ± 0.983 

6 0.911 0.764 ± 1.059 0.8 0.618 ± 0.982 

7 0.956 0.891 ± 1.021 0.933 0.830 ± 1.037 

8 0.911 0.764 ± 1.059 0.933 0.790 ± 1.080 

9 0.911 0.802 ± 1.021 0.911 0.802 ± 1.021 

10 0.889 0.775 ± 1.003 0.911 0.802 ± 1.021 

11 0.978 0.930 ± 1.025 0.911 0.802 ± 1.021 

12 1 - 0.956 0.860 ± 1.051 

13 0.956 0.891 ± 0.978 0.978 0.930 ± 1.025 

14 0.933 0.830 ± 1.021 0.889 0.775 ± 1.003 

15 0.978 0.930 ± 1.025 0.933 0.857 ± 1.010 

16 0.8 0.632 ± 0.968 0.844 0.691 ± 0.998 

17 0.933 0.857 ± 1.010 0.911 0.827 ± 0.996 

18 0.822 0.668 ± 0.976 0.822 0.704 ± 0.940 

19 0.844 0.675 ± 1.013 0.911 0.827 ± 0.996 

20 0.978 0.930 ± 1.025 0.911 0.827 ± 0.996 

21 0.978 0.930 ± 1.025 0.978 0.930 ± 1.025 

22 1 - 0.978 0.930 ± 1.025 

23 0.844 0.675 ± 1.013 0.822 0.653 ± 0.991 

24 0.978 0.930 ± 1.025 0.978 0.930 ± 1.025 

25 0.978 0.930 ± 1.025 0.956 0.860 ± 1.051 

26 0.889 0.738 ± 1.040 0.933 0.830 ± 1.037 

27 0.978 0.930 ± 1.025 0.978 0.930 ± 1.025 

28 1 - 0.956 0.891 ± 1.021 

29 0.933 0.857 ± 1.010 0.956 0.891 ± 1.021 

30 0.933 0.830 ± 1.037 0.8 0.618 ± 0.982 

31 1 - 0.956 0.891 ± 1.021 

32 0.956 0.891 ± 1.021 0.844 0.707 ± 0.982 

33 0.889 0.775 ± 1.003 0.933 0.830 ± 1.037 

34 0.978 0.930 ± 1.025 0.978 0.930 ± 1.025 

35 0.978 0.930 ± 1.025 0.978 0.930 ± 1.025 

 

Table 2 Content validity of the instrument for teachers 

Source: Own elaboration 

 

 

 

 

 

 

 

 

 

 

 

 

Item Relevance 95% CI Wording and coherence 95% CI 

1 0.939 0.804 ± 1.074 0.909 0.764 ± 1.054 

2 1 - 1 - 

3 0.848 0.665 ± 1.032 0.758 0.555 ± 0.960 

4 0.818 0.635 ± 1.002 0.727 0.532 ± 0.923 

5 0.939 0.804 ± 1.074 0.788 0.607 ± 0.969 

6 0.848 0.639 ± 1.058 0.727 0.466 ± 0.989 

7 0.939 0.804 ± 1.074 0.818 0.664 ± 0.972 

8 0.909 0.764 ± 1.054 0.848 0.665 ± 1.032 

9 0.879 0.672 ± 1.086 0.909 0.710 ± 1.110 

10 0.939 0.849 ± 1.030 0.879 0.728 ± 1.030 

11 0.97 0.902 1.037 0.909 0.804 ± 1.014 

12 0.909 0.764 ± 1.054 0.909 0.764 ± 1.054 

13 0.818 0.550 ± 1.090 0.788 0.518 ± 1.058 

14 0.758 0.532 ± 0.984 0.697 0.463 ± 0.931 

15 0.848 0.639 ± 1.058 0.818 0.586 ± 1.050 

16 0.909 0.710 ± 1.110 0.848 0.639 ± 1.058 

17 0.879 0.672 ± 1.086 0.848 0.639 ± 1.058 

18 0.97 0.902 ± 1.037 0.879 0.766 ± 0.992 

19 0.939 0.849 ± 1.030 0.909 0.804 ± 1.014 

20 0.97 0.902 ± 1.037 0.939 0.804 ± 1.074 

21 1 - 1 - 

22 0.939 0.804 ± 1.074 0.939 0.804 ± 1.074 

23 1 - 0.97 0.902 ± 1.037 

24 0.879 0.728 ± 1.030 0.879 0.728 ± 1.030 

25 0.939 0.804 ± 1.074 0.879 0.728 ± 1.030 

26 0.879 0.672 ± 1.086 0.848 0.639 ± 1.058 

27 0.939 0.804 ± 1.074 0.939 0.849 ± 1.030 

28 0.97 0.902 ± 1.037 0.879 0.766 ± 0.992 

29 0.818 0.635 ± 1.002 0.818 0.635 ± 1.002 

30 0.879 0.728 ± 1.030 0.848 0.695 ± 1.002 

31 0.848 0.639 ± 1.058 0.788 0.581 ± 0.995 

32 0.909 0.764 ± 1.054 0.788 0.607 ± 0.969 

33 0.939 0.849 ± 1.030 0.879 0.728 ± 1.030 

34 1 - 0.879 0.728 ± 1.030 

 

Table 3 Content validity of the instrument for students 

Source: Own elaboration 

 

Variable Mean (± standard 

deviation) 

Aiken's 

V 

Overall relevance 

(scale: 1-4) 

3.87 (± .352) 0.956 

Overall understanding 

(scale: 1-4) 

3.73 (± .458) 0.911 

Overall satisfaction 

(scale: 1-5) 

4.53 (± .516) 0.883 

 

Table 4 Overall assessment of the instrument for teachers 

Source: Own elaboration 

 

Variable Mean (± standard 

deviation) 

Aiken's 

V 

Overall relevance 

(scale: 1-4) 

3.80 (± .422) 0.879 

Overall understanding 

(scale: 1-4) 

3.50 (± .527) 0.833 

Overall satisfaction 

(scale: 1-5) 

4.40 (± .516) 0.85 

 

Table 5 Overall assessment of the instrument for students 

Source: Own elaboration 

 

Similarly, the results of the satisfaction 

survey (Tables 4 and 5) showed that all the 

judges considered the instruments for teachers 

and students in general to be relevant (Aiken's 

V = 0.956 and 0.879), comprehensible (Aiken's 

V = 0.911 and 0.833) and expressed high 

satisfaction with the final questionnaire 

(Aiken's V = 0.883 and 0.850).  
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Discussion 

 

Given the need to strengthen STEAM education 

in Mexico, it is considered that the development 

of instruments and research on the subject will 

allow us to know the pedagogical conceptions 

about teaching and learning, self-efficacy, 

cognitive concept, teaching skills, affective 

attitudes and the need for professional 

development of teachers. 

 

It is identified that little research has 

been conducted to probe students' conceptions 

of approach, cognitive concept, self-efficacy, 

competencies, perceptions of teacher 

management and their affective attitudes 

towards STEAM-based teaching and learning 

processes. The results of this study suggest that 

the instrument that was designed is valid and 

reliable for examining the dimensions 

mentioned above, as a result of the positive and 

satisfactory assessment by the national and 

international experts who participated in the 

analysis.   

 

To support that the instrument is valid 

and reliable for research purposes, the literature 

points out the importance of having the 

judgement of experts in the field, as it is they 

who, through analysis and evaluation with 

methodological rigour, will test the proposed 

design (allowing the identification of strengths 

and areas of opportunity, making decisions, 

making modifications, integrating or 

eliminating some components, etc.), which 

ensures the relevance, clear wording and 

understanding of each of the items of the 

instrument (Dorantes - Nova, et al. 2016). 

 

It is worth noting that the Aiken V 

coefficient is a widely used method in the field 

of social sciences and psychology (Boluarte and 

Tamari, 2017 and Galicia et al., 2017). It is the 

formula that is computed as the ratio of a data 

obtained over the maximum sum of the 

difference of the possible values, and can be 

calculated on the ratings of a set of judges in 

relation to an item or as the ratings of a judge 

with respect to a group of items (Escurra, 

1998). The latter author highlights the selection 

and number of experts as a fundamental factor 

for an adequate content validity analysis, since 

the larger the group of judges, the lower the 

concordance is required, without the item being 

invalid. For this reason, assuming that the value 

of the agreement index is equal to or greater 

than 0.80 is only relative and depends on the 

size of the sample of judges being studied. 

 

The most important aspect of this 

process is that the instrument acquires 

transcendence for future research and can be 

replicated, based on evidence that it was 

supported by theoretical-documentary studies, 

backed by reliable statistical analyses that 

ensure the instrument's ability to measure the 

target variable (Guevara-Rodríguez, G. & 

Veytia-Bucheli, M., 2021). For authors such as 

Lagunes (2017), Lynn, (1986), Hyrkäs et al., 

(2003) and Mills et al., (2012), this method of 

analysis and review of the instrument must be 

carried out by specialists with full knowledge of 

the subject matter to be evaluated, since the 

choice of judges is fundamental. For this 

reason, the evaluators in the present study all 

have a broad professional profile and 

experience in research, some with a recognised 

role in the STEAM movement in Mexico and 

with expertise in education, pedagogy, science 

and technology. 

 

Based on the above, the questionnaire of 

"STEAM competences and attitudes in higher 

education" for teachers and students fills the 

gap in the existing methodological 

instrumentation in the country and investigates 

relevant issues raised previously throughout the 

article, in addition to the fact that it is supported 

by instructions and adaptations of terms that 

facilitate understanding for the population of 

interest. 

 

Conclusions 

 

This work provides two new specific 

instruments for the evaluation of STEAM 

competences and attitudes in higher education 

teachers and students, which are made up of 35 

and 34 items and integrate 5 and 6 dimensions 

respectively. These instruments are 

understandable and relevant for application in 

the mentioned populations, considering that 

experts and practitioners satisfactorily 

evaluated the content indicating their validity 

and relevance. 
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The final products were designed on the 

basis of exhaustive research and validation 

methods, supported by the documentary review 

process (from which the proposed dimensions, 

items and descriptors are derived), and the 

qualitative and quantitative review and 

evaluation of the content by judges selected for 

their academic quality and experience in the 

field. 

 

Finally, the collaboration of 

international experts broadens the scope and 

coverage of the instrument to be implemented 

in various countries outside the national 

territory. 

 

As a recommendation, further analyses 

should be carried out after the application to a 

pilot group to confirm the reliability and 

internal structure of the instrument and also to 

clarify the configuration of the correlations 

between the criteria and the representation of 

the concept by means of factor analysis.  
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Abstract 

 

The main objective of this contribution is to analize the 

training process of the civil engineers at Instituto 

Tecnológico de Oaxaca in the bonding setting that this 

institution stablishes with the regional environment. To 

bring context to this process we elaborated a historical 

reconstruction of the Tecnológico Nacional de México 

(TecNM). The theoretical apparatus gets its basis on the 

formation theory by Bernard Honoré with contributions 

from Guilles Ferry, Gadamer and Yurén. In this analysis 

the bonding is conceived as an enhancing analysis 

activity of the training process. The methodology is of 

the qualitative type, with ethnographic approach and a 

case study. Based on the theory, analysis categories and 

indicators were built, which were used to elaborate a 

guide for interviewing and another one for observation. 

Some partial results indicate that neither the institution 

nor the teacher are assisting in a satisfactory and 

adequate manner the different tasks of the bonding with 

professional settings. These shortcomings do not favor an 

appropriate professional training to the needs of the 

regional environment. 

 

Professional training, Bonding, Qualitative 

Resumen 

 

El objetivo de esta contribución, es analizar el proceso 

formativo de los ingenieros civiles del Instituto 

Tecnológico de Oaxaca en el marco de la vinculación que 

esta institución entabla con el entorno regional. Para dar 

contexto a este proceso, se elaboró una reconstrucción 

histórica del Tecnológico Nacional de México (TecNM). 

El engranaje teórico se fundamenta en la teoría de la 

formación de Bernard Honoré, con aportaciones de Gilles 

Ferry, Gadamer y Yurén. En este análisis, la vinculación 

se concibe como actividad potenciadora del proceso 

formativo. La metodología es de tipo cualitativo, con 

enfoque etnográfico y estudio de caso. Con base en la 

teoría, se construyeron categorías de análisis e 

indicadores, con los cuales se elaboró una guía de 

entrevista y otra de observación. Algunos resultados 

parciales, indican que tanto la Institución como los 

docentes no atienden de manera suficiente y oportuna las 

diferentes tareas de vinculación con los escenarios 

profesionales. Estas carencias, no favorecen una 

formación profesional pertinente con las necesidades del 

entorno regional.  

 

Formación profesional, Vinculación, Cualitativa 
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Introduction 

 

The Tecnológico Nacional de México (TecNM) 

is a national system of technological higher 

education, made up of 254 federal and state 

campuses. Its mission is to train professionals 

in different fields of engineering 

(https://www.tecnm.mx). Since its creation to 

date, it has gone through stages in which it has 

been affected by economic, social and political 

factors, which have had an impact on 

professional training and its link with the 

environment. 

 

Since their foundation, the technological 

institutes have focused their study plans and 

programs on the needs of each region. The 

mission of this educational system was to link 

with the different sectors of regional societies. 

One of its purposes was to focus professional 

training on the needs of each region (Martínez 

and Godínez, 2001). One priority was to 

provide students with training linked to the 

regional reality (Hernández, 1976). Another 

relevant aspect was that teaching should 

maintain a close relationship between theory 

and practice, through the experience shared by 

professors in their professorships.  

 

Thus, during the first generations, the 

professional training of students was 

strengthened by both the institution and the 

teachers. With this objective in mind, 

throughout its history, curricular reforms and 

pedagogical innovations were implemented and 

approved by the General Directorate of the 

National System of Technological Institutes 

(formerly SNIT, now TecNM), to strengthen 

the students' training process. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The first, in 1973, was based on Educational 

Technology and the systematization of 

teaching. Teachers were trained to prepare 

descriptive charts and organize teaching 

based on behavioral objectives. The academic 

model was based on a credit system and a 

reticular curriculum. The second, in 1983, 

was based on the previous academic 

structure. A new curricular model was 

designed based on Jean Piaget's Genetic 

Psychology and David P. Ausubel's 

Meaningful Learning, with emphasis on the 

learning process. The third in 1993, which 

consisted of simplifying the programs. From 

the 55 existing programs, they were reduced 

to 17. Subjects were divided into basic 

sciences, engineering sciences, engineering 

design and multidisciplinary training. The 

professor was assigned the role of mediator 

and promoter of knowledge (Sanchez, 2015, 

p. ii). 

 

As a result of the globalization process 

and the signing of the Free Trade Agreement 

between Mexico, the United States and Canada 

(FTA), educational policies for higher 

education were oriented towards new quality 

criteria. Based on these criteria, several reforms 

were approved at TecNM: 

 

- In 2004, the focus on competencies was 

implemented for study plans and 

programs, with the objective of adapting 

academically and administratively to 

changes in the global and national 

environment. This reform was formalized 

with the Educational Model for the 21st 

Century. This model consisted of three 

dimensions: philosophical, academic and 

organizational (DGEST, 2004).  

 

- In 2012, the programs were restructured 

to adapt them to the professional 

competencies approach. Based on the 

three aforementioned dimensions, their 

axis of union was the integral formation 

of the student (Idem, 2012). 

 

- Finally, in 2015, the Dual Education 

Model was proposed for the bachelor's 

degree. This model proposes a flexible 

strategy of actions, mechanisms and 

resources between the TecNM and 

companies, to articulate professional 

training with the demands of current 

technological development in an effective 

and efficient manner (TecNM, 2015).  
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All these reforms were applied in the 

Instituto Tecnológico de Oaxaca (ITO) since its 

foundation in April 1968. Its creation responded 

to a demand from the region so that young 

people of scarce economic resources could have 

an opportunity for professional training within 

the state. The civil engineering career was 

created in September 1973, with the objective 

of training civil engineers in an integral manner 

with a human, analytical, creative and 

entrepreneurial vision, capable of identifying 

and solving problems efficiently, effectively 

and pertinently, through the planning, design, 

construction, operation and conservation of 

infrastructure works, within the framework of 

globalization, sustainability and quality, 

contributing to the development of society 

(https://www.itoaxaca.edu.mx/civil). 

 

A characteristic of the System of 

Technological Institutes in Mexico has been its 

adaptation and compliance with the decisions 

regarding educational policy, as well as the 

curricular reforms established by the Ministry 

of Public Education (SEP). In this way, all the 

previously mentioned reforms were applied by 

superior indication. However, they did not 

materialize in the training process because they 

lacked a substantial component: teachers' 

knowledge, understanding and acceptance of 

the meaning of each of these reforms. From the 

planning stage, they were not integrated into the 

change processes. Therefore, they did not 

understand the real scope of such proposals. 

 

According to Malagón (2006, p. 86), the 

situation described above allows us to affirm 

that conventional pedagogical systems have 

shown their inability to respond to the current 

needs of an integral education centered on 

creativity, understanding, participation and 

social construction of knowledge that 

contributes to satisfying social deficiencies. 

Undoubtedly, the needs referred to by Malagón 

have been neglected in the TecNM, to give 

greater importance to administrative processes, 

such as the accreditation of careers and quality 

certification under the ISO 9000 scheme, 

requirements that are fulfilled with an economic 

and political, rather than pedagogical, 

eagerness. 

 

 

 

 

Derived from the previous approach, the 

authors questioned the conditions that prevail 

during the training process of the civil engineer. 

Specifically, those related to their link to the 

demands of the social, labor and economic 

environment of the region. In this way, a 

research question was derived with which it is 

intended to find explanations to the exposed 

problem: How is the professional training 

process of civil engineers of the Technological 

Institute of Oaxaca carried out in relation to the 

link established with the regional and national 

environment? The specific question on which 

this contribution is focused is the following: 

How is the linkage of the civil engineer training 

program with the needs of the regional 

environment? 

 

Theoretical reference 

 

Professional training and linkage 

 

The present research aims to explain a 

formative process. For this reason, the concept 

of training is an axis for the theoretical 

framework. Training, as Honoré (1980) states, 

is not only limited to the school environment, 

but is inscribed as a process that is present in 

the different spaces of human activity. The 

different social and cultural interactions that 

affect the life of a subject, generate knowledge 

and experiences that allow him/her to develop 

capabilities, skills and aptitudes that enrich 

his/her professional performance (Sánchez, 

2015).  

 

Understood as a process influenced by 

the different spheres of human activity, training 

is conceived as a permanent construction, the 

result of the interaction of the individual with 

his environment and depends on cultural, 

political, social and historical conditions that 

shape the context of each person (Dueñez and 

Barraza, 2015). 

 

The interactive and experiential nature 

of training, allows conceiving that whoever 

goes through a training process (Honoré, 1980), 

recovers the experiences and knowledge built to 

propose transforming alternatives in a free and 

conscious manner (Yurén, 2000). Self-criticism 

and self-evaluation, according to this author, 

will favor reflection on their performance, as 

well as the possibility of constantly 

reconstructing their reality. 
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Reflection, therefore, accompanies this 

formative process and, in the case of those 

undergoing professional training, is a necessary 

condition for their professional development. 

Thus, the figure of the tutor or teacher as a 

guide acquires an important role in promoting 

this development (Schön, 1992). 

 

From this perspective, the concept of 

professional training was developed, 

understood as a process during which specific 

competencies are deployed to solve the 

problems of a profession. In other words, 

training that is relevant to the needs of the 

regional environment. From a professional 

perspective, a training process enables the 

student to solve problems, make decisions and 

adapt flexibly to a changing world. 

 

According to Barrón et al. (1996), 

professional training comprises social processes 

of preparation and shaping of a subject for 

subsequent performance in the workplace. This 

preparation is based on the mastery and 

management of theoretical and instrumental 

knowledge in a given field of knowledge, 

science, task or discipline. Professional training 

is linked to two basic references: the field of 

knowledge and the field of reality. Both, 

knowledge and reality, are indispensable for 

training to make sense. 

 

Integrated into the professional training 

process, the development of competencies is a 

necessary condition. Learning to know, learning 

to do, learning to live together and learning to 

be, according to UNESCO's proposal, are 

processes that constitute a formative dynamic 

that, in addition to the assimilation of 

knowledge, includes the development of skills 

and values of a future engineer 

(https://www.unesco.org.mx). According to 

Fernández et al (2007), in the case of 

engineering, these competencies consist of 

promoting flexibility; the ability to contribute to 

innovation and creativity; to face uncertainties; 

interest in lifelong learning; social sensitivity; 

communication skills; ability to work in a team; 

and willingness to assume responsibilities.  

 

 

 

 

 

 

Inherent to the process of formation of 

professional competencies, the actions of 

linkage with the regional professional 

environment are essential because they allow 

the future engineer to develop these 

competencies. It is through the multiple 

relationships between the university and the 

environment, as Malagón (2005) maintains, 

where educational practice has a determining 

function for the development, linkage and 

reflection of disciplinary knowledge with 

respect to the demands of the national and 

regional reality. Gould Bei (1997, apud Barreno 

et al, 2018), argues that linkage is a 

transforming and integrating activity, because it 

considers educational, scientific-technological, 

social and human aspects. 

 

In the field of engineering, Rodriguez 

(2002) emphasizes the importance of linkage in 

the professional training process. To this end, 

he has classified four dimensions, which, in his 

opinion, should be addressed: 

 

- Linkage with the labor and productive 

reality. 

 

- Transfer of technological innovations. 

 

- Linkage with productive processes. 

 

- Orientation towards the development of 

competencies.  

 

The first three are directly related to the 

productive and technological reality; they 

consider technology as a component integrated 

to the production processes that has motivated 

the specialization of engineering. The last one 

has an eminently pedagogical approach. The 

author emphasizes the importance of the link 

with the labor and productive reality because it 

is there where the future engineer will know the 

problems of his area and will develop the 

competences to solve them. In the opinion of 

the authors, it is in this link between theory and 

practice, the scenario where the inter-

experience referred to by Honoré (1980) 

becomes a reality. 
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From this approach, the linking of the 

educational practice of formal programs with 

the professional environment is essential within 

higher education institutions because it 

strengthens the professional training of students 

to respond to regional needs in a flexible and 

creative way. The linkage is an imperative 

activity during the different stages of the 

professional training process. In the case of the 

training of civil engineers, their approach to 

scenarios that allow them to learn about the 

problems of their profession, enables them to 

articulate and make sense of disciplinary 

knowledge, by identifying scenarios in which 

theory finds application.  

 

Methodology 

 

Approach 

 

The purpose of this research is to explain how 

two formative processes are articulated: school 

learning and linkage within the professional 

training process of the civil engineering career 

of the Instituto Tecnológico de Oaxaca. To this 

end, an investigation was carried out based on 

the perspectives and experiences of its main 

actors: students, teachers, authorities and 

employers, who construct and interpret this 

reality from their particular situation with 

respect to professional training (Galeano, 

2004). 

 

To develop this research, a qualitative 

methodology was chosen, understood as an 

interpretative process that makes it possible to 

analyze a social problem (Creswell 1998, apud 

Iño, 2018). According to Rodríguez et al 

(1996), qualitative research makes it possible to 

observe with objectivity and clarity a real 

subject, who offers information about his or her 

experiences. It is characterized by moving to 

the natural context where experiences occur 

(Cotán, 2016).  

 

The approach to the field was supported 

by the ethnographic strategy, a basic method of 

qualitative research. A case study was also 

chosen to deepen the knowledge of the object 

under study, with the support of observational 

recording techniques and an interview guide. 

 

 

 

 

 

Units of analysis 

 

The research setting was the Tecnológico 

Nacional de México, Oaxaca campus, located 

in the capital of the state of Oaxaca, Mexico. 

Fourteen programs are offered at this campus, 

nine undergraduate and five graduate programs.  

 

Population. The present analysis was 

limited to the civil engineering program, which 

is offered in undergraduate and graduate 

programs. During the 2018-2019 school year, 

the program registered 1,438 students. Its 

faculty is made up of 15 tenured professors and 

35 honorary professors. To date, it is the 

engineering program with the highest 

enrollment. The undergraduate curriculum 

consists of 260 credits, distributed in 49 

subjects, which are taught during nine 

semesters. It offers three specialty modules: 

roadways, municipal infrastructure and 

structures (https://www.itoaxaca.edu.mx/civil). 

According to data from the federal 

technological institutes of the TecNM, in the 

state of Oaxaca, the civil engineering degree is 

also offered at the Isthmus, Tlaxiaco and 

Pochutla campuses. 

 

Sample. By means of convenience, 

purposive and purposive sampling strategies, a 

sample of teachers, students, institutional 

managers and employers was selected, 

according to the criteria described below. The 

results of the present report correspond only to 

teachers and institutional managers.  

 

Teachers. Those who perform 

pedagogical functions that make the 

professional training process possible. Five full-

time professors (33% of a total of 15) were 

selected for their seniority, knowledge of the 

career and the labor field. In addition, five 

honorary professors (15% of a total of 35), who 

alternate their teaching activity with 

professional tasks in their area. 

 

Students. Main protagonists of the 

professional training process. Students in their 

seventh and eighth semesters were selected 

because they have already completed more than 

85% of the curriculum and are in the specialty 

modules during the period March-July 2021. 

Five students per specialty were selected. In 

addition, 5 students from the ninth or tenth 

semesters who are in professional residency. A 

total of 20 students (7% of the population). 
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Institutional responsible. Assistant 

director of planning and liaison, head of the 

earth sciences department, head of career 

liaison, career coordinator, coordinator of 

professional residencies and coordinator of 

social service, who manage the academic-

administrative processes of the students, such as 

academic load, social service and professional 

residency. 

 

Employers. They are the ones who 

directly know the problems and needs of the 

professional field of civil engineers. 

Specifically, in the field of construction, both in 

the public and private sectors. Likewise, they 

value the performance of students, as well as 

the needs and problems of civil engineers. 

 

Collection techniques 

 

The techniques selected for this research were: 

the observational record and the semi-structured 

interview. Both techniques allowed observing, 

knowing, interpreting and explaining a social 

reality, in this case the formative process of 

civil engineers. Being within the research 

scenario facilitated the approach with these 

actors. Through the dialogue with the 

informants, it was possible to go deeper and 

gain more knowledge about their experiences 

regarding the linkage within the formative 

process.  

 

Construction of the categories of analysis and 

indicators 

 

To construct the categories of analysis and 

indicators (Table 1), the problem statement, the 

theoretical underpinning and the methodology 

were used as a reference. These in turn served 

as the basis for preparing the interview guide. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Theoretical 

categories 

Actors Categories 

of analysis 

Indicators 

Training Students 1. Perception 

of 

educational 

practice. 

Pedagogical 

conditions of 

educational 

practice 

- Classroom 

management 

- Teacher 

accompanim

ent 

- Evaluation 

and 

assessment  

Linking 

professional 

training with 

the work 

environment 

- Tasks in 

work 

scenarios 

Relationship 

between 

teaching 

activity and 

professional 

experiences 

Vocational 

Training 

Teachers 2. Practice of 

educational 

practice. 

Teaching 

strategies. 

Evaluation. 

Integration of 

professional 

and teaching 

experience 

for training. 

Link between 

professional 

training and 

work 

environment. 

- Professional 

experiences. 

Linkage Institutional 

managers 

3. 

Management 

for 

professional 

training. 

Institutional 

conditions: 

curricular 

counseling 

and resource 

management.  

Corresponde

nce of 

activities 

with the 

student's 

specialty. 

Employers 4. Needs of 

the 

professional 

practice of 

the civil 

engineer. 

5.  

Evaluation 

of the 

current 

training of 

civil 

engineers. 

Conditions 

for job 

performance 

- Knowledge 

- Abilities  

- Attitudes 

 

Table 1 Categories and indicators for the interview guide 
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The meaning of each of the categories 

of analysis and indicators related to the 

different actors in the process is as follows: 

 

Students 

 

Perception of educational practice. 

 

It means to identify the students' appreciation of 

the teaching and learning process in the context 

of the study program and their professional 

training as civil engineers. To know this 

perception, we will inquire about the 

pedagogical conditions of their educational 

practice, namely: the teacher's management of 

the class, his forms of evaluation, as well as his 

accompaniment throughout the formative 

process. Another indicator is the link between 

the study program and the work environment, 

through which the student is expected to learn 

about the tasks of the different work scenarios 

during the social service and professional 

residency. Likewise, their opinion regarding the 

feedback they receive from their advisors, 

internal or external.   

 

Teachers 

 

2. Educational practice. 

 

The purpose is to identify the way in which 

teachers put their study program into practice, 

as well as the accompaniment they provide to 

students through their theoretical-practical 

professional residency project. This practice 

includes the teaching strategies for the student 

to develop the competencies indicated in the 

program, as well as the methods to evaluate 

such competencies. The integration of 

professional and teaching experience is 

considered to strengthen the training process. 

The link between professional training and the 

work environment involves the relationship 

established by the teacher between the study 

program and work problems, in order to situate 

the student in the regional problems. 

 

 

 

 

 

 

 

 

 

 

Institutional responsible parties 

 

3. Management for professional training. 

 

The purpose of this sector is to identify the 

steps taken with external scenarios to support 

the student's professional development, as well 

as the curricular counseling the student receives 

from the coordination. When inquiring about 

institutional conditions, it is intended to know 

how the institutional resources work to link 

with different companies and to put at the 

student's service the ideal spaces for their 

professional practice. Regarding the 

relationship between the activities carried out 

and the student's specialty, the aim is to identify 

if there is a correspondence between the two.  

 

Employers 

 

4. Needs of the professional practice of the civil 

engineer. 

 

The aim is to identify how students integrate, 

innovate and solve situations in the field of civil 

engineering in order to verify the relevance of 

the professional competencies established in the 

study programs with respect to the needs of a 

constantly changing work environment. By 

asking about the conditions of students' work 

performance, the aim is to know how they value 

the quality, interest and commitment they show 

when solving problems during their internship 

or professional residency.    

 

5. Evaluation of the current training of the civil 

engineer. 

 

It is intended that the employer evaluates the 

performance of the graduated civil engineers in 

situations that arise in their professional area.   

 

Results 

 

The perspective of teachers and institutional 

leaders 

 

Since this is a research in progress, the analysis 

presented below only offers the perspective of 

teachers and institutional leaders regarding the 

relationship between educational practice and 

institutional linkage.  
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a) Teachers 

 

Ten teachers were interviewed, five on a 

permanent basis and five on a fee basis. Each 

sector of teachers has clear differences. The 

former are located in the common core, are 

dedicated to teaching and have job stability 

within the institution. From this condition, they 

have abandoned substantial activities such as 

teaching and professional updating courses, 

visits to companies and advising students 

during their social service and professional 

residency. The latter are located in the areas of 

specialty, which allows them to integrate 

teaching with their profession, and 

consequently have a closer approach to the 

professional reality of the civil engineer. They 

have an institutional limitation because they are 

not allowed to participate in academy meetings, 

in the updating of study plans and programs, 

visits to companies, social service, professional 

residency and professional exams. Their 

participation in these tasks is occasional.  

 

Regarding educational practice 

 

Teachers with basic appointments 

 

Their teaching strategies consist mainly of 

power point presentations, videos and school 

work projects. With these activities they 

develop the topics of the program, which do not 

move towards a reality related to the profession, 

since visits to the laboratory, field and 

companies are scarce. 

 
Teacher 1: (...) This subject, pavement design 

and construction, is a theoretical and practical 

subject, laboratory tests have to be performed 

(...) We do not have equipment for the asphalt 

area, we do not have software for pavement 

design, the students graduate and at work is 

where they begin to know it, in the field the 

students use it (...). ) With the internet the 

students are already looking for videos, for 

example, now, with the contingency, they 

submit videos of other students from other 

universities who had the opportunity to go to 

the laboratory (...).  

 

Teacher 3: (...) I am one hundred percent 

dedicated to teaching (...) Not participating in 

professional practice activities does not limit 

my teaching practice (...).  

 

 

 

Students are evaluated with projects, 

attendance, teamwork and exams. Although the 

evaluation strategies are diversified, the exam 

occupies an important place to verify that they 

have acquired the professional competencies set 

by the curricula. However, an exam is limited 

to measuring knowledge and displaces skills 

and attitudes, which are fundamental for the 

student's professional practice. Teachers do not 

evaluate the competencies set out in the 

curricula because they do not identify them.  

 
Teacher 1: (...) I evaluate them with exams, 

class participation, research work, internships 

and I also take their attendance into account 

(...)  

 

Teacher 2: (...) Something that students are 

used to are exams, it seems that students like 

exams, also with exercises in class and I go 

over one by one what they are doing (...)  

 

Teacher 4: (...) The main thing, I am going to 

be honest, for me it is attendance, it is 

everything. Well, they also do some work. 

The problem with the assignments is that they 

start copying and pasting, at some time I used 

to leave them by hand, but there were 

problems (...) I really see this matter of 

competencies as a little obscure, a little 

strange, I don't understand them. Honestly, I 

teach my classes in a traditional way (...) 

 

Regarding Teacher 3, he did not answer 

the question, he did not mention the 

competencies of his program, he shared a 

screen showing the notes of his study program, 

but the competencies were not identified.  

 

Another necessary aspect for student 

training is the professional experience of the 

teacher, which clarifies important topics in 

class, advises the field work and allows for 

guidance and clarification of doubts. This group 

of teachers lacks current professional 

experience. The practice to which they refer is 

at least 10 to 15 years old, which does not favor 

linking theory with practice in a pertinent 

manner. On this topic, their responses were: 

 
Teacher 1: (...) Not at the moment, at least not 

this semester. Several years ago, in previous 

semesters I have participated in audits in San 

Luis Potosí and Veracruz in the laboratory of 

the Secretariat of Communications and 

Transportation (...) 
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Teacher 2: (...) I do not have professional 

experience, only in my doctoral stay I was at 

the Mexican Institute of Transportation, a 

research body of the Ministry of 

Communications and Transportation and at 

the Center for Research and Advanced 

Studies (CINVESTAV), (...) 

 

Teacher 4: (...) It is not always, only when 

they request my services, I am a consultant 

for some companies as design, studies and 

projects (...) 

 

In the authors' opinion, this sector of 

teachers does not see professional experience as 

a bridge for students to identify real problems 

in their profession and receive guidance on 

those problems. For this reason, they consider 

that notes or technological tools are sufficient. 

According to their opinions, technology will 

replace such experience. 
 

Teacher 3: (...) Right now, for example, in 

moodle I have everything, I have direct links 

to connect to meet, the whats app group, all 

the basic information we can have such as the 

diagnostic test. Meet as a tool has helped me 

a lot, I have also been using google drive, all 

the technology tools. I have no major 

problem (...) 

 

The relationship of this sector of 

teachers with the problems of the regional 

environment is limited. This is one of the 

reasons why the visits to the companies marked 

in the syllabus are not carried out. They argue 

that the process takes a long time and the 

coordination in charge of managing this activity 

requests many requirements. 

 
Teacher 4: (...) I do not visit companies, the 

truth is a responsibility, it is a lot of 

paperwork, something can happen to the 

students and the parents can hold you 

responsible (...) 

 

Teacher 5 (...) I have several acquaintances 

who are in construction sites and I ask them 

to let me know when they have a collado so 

that I can send my students (...) 

 

 

 

 

 

 

 

 

 

 

Teachers with honorary appointments 

 

Their teaching strategies coincide with those of 

regular teachers. The difference is that they are 

able to refer to concrete cases and experiences. 

In their classes, they make demonstrations that 

illustrate the theory with some cases that they 

solve in their professional environment due to 

their professional practice. 
 

Teacher 6: (...) I am dedicated 50% to 

teaching 50% to my profession (...) It favors 

my teaching practice because it allows me to 

be updated (...) I consider attendance, 

punctuality, participation and I have not taken 

exams for more than 10 or 15 years (...) 

 

Teacher 7: (...) I teach the subjects of water 

supply and sewerage. They are totally 

practical subjects, taken in the last semesters, 

seventh and eighth. In these subjects you 

have to do a project (...) Professional 

experience is basic for teaching. I respect the 

profile of each teacher, (but) I think that 

sometimes they fall into very theoretical 

aspects. Explaining only what comes in the 

book, of course, is correct, but I realize that 

students are very attracted to professional 

experience (...) Besides, with my professional 

experience I can say: 'what it says here is 

done this way' (...). 

 

With regard to the evaluations, they are 

mainly directed towards the projects they have 

carried out, without disregarding the exams, 

team work and participation. 
 

Teacher 7: (...) I evaluate with projects, but I 

don't give the same grade to everyone 

because with the team assessments I give, I 

can see who are the ones who work the 

hardest. The online exam is complicated 

because it is practically a group exam, it is an 

open book exam, in a team, but related to the 

projects and there I detect those who do not 

participate in the project. I also consider the 

participation (...) 
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Teacher 10: (...) I examine all the concepts 

seen, I am not so strict in the sense that I ask 

for the definition as it is, but what interests 

me is that with their own words they can 

interpret the different concepts. I evaluate 

them with the research topics I have left 

them, diagrams or processes, to see the 

process of an environmental impact. At the 

end I give them an exam of all the units seen, 

10 questions from unit 1 to unit five, key 

questions to analyze that they have the basic 

knowledge, a final diagnosis. I want them to 

tell me what each of the eight chapters 

consists of, I know it is difficult, but in the 

future they will know what an environmental 

impact statement consists of. 

 

For this group of teachers, the 

institutional regulations do not open space for 

them to participate in important activities for 

the career, such as curricular updates. The 

following case was an exception: 
 

Teacher 9: (...) In 2019 I had the opportunity 

to be invited, I participated and the 

curriculum was restructured, in the specialty 

subjects (...). 

 

Initiative and interest can be seen in 

these professors, but normatively they are 

unable to participate beyond their class. Some 

of the honorary professors request support from 

the regular professors for outings or visits, but 

the latter do not collaborate with such 

initiatives. 
 

Teacher 8: (...) As far as outings are 

concerned, at some time the most I could take 

them out was to the ethnobotanical garden 

and from then on I can't do it anymore 

because it involves managing the truck. Who 

is going to take them, who is going to be 

responsible, and as I am a fee-paying 

employee it is not possible, it has to be a 

basic one. I would have to be in coordination 

with some of them, but nobody wants to be 

responsible, because it is not their group and I 

understand that. This stops me (...). 

 

b) Institutional managers 

 

The institutional managers are in charge of 

managing the work spaces to comply with the 

requirement of social service and professional 

residency. Six were interviewed. Three of them 

are trained as civil engineers. They should 

know the academic and administrative needs 

and processes of the students and the career.  

 

The other three are not trained in civil 

engineering, attend all the specialties of the 

institution and do not necessarily know the 

specific practice of the civil engineer. However, 

both groups assume their functions only with an 

administrative approach. They adhere to 

institutional regulations and lose sight of the 

student's needs and the relevance of the linkage 

for the training process.  

 

Regarding the management of professional 

training 

 

Regarding the administrative advising of 

students, when they define their academic load, 

they turn to the coordination and sometimes 

choose subjects without sufficient knowledge of 

the curriculum. In order to advance, they 

choose non-serialized subjects, because they do 

not know that they require previous knowledge 

and competencies. Without such knowledge, it 

is difficult for them to obtain accreditation, 

which causes them to fall behind or even cause 

their definitive withdrawal. Although the 

regulations include that students should receive 

timely advice from the career coordination or 

designated professors, so that they can go 

through the curriculum in a planned and 

organized manner, this is not complied with. 
 

Responsible 1: (...) It is convenient to advise 

them and in fact it is done in the first 

semester, I explain to them why they have to 

take their subjects in order, when students 

choose their subjects I try to make them do it 

in order (...) The problem is that there are 

students who choose subjects that do not 

correspond to them and although they are not 

chain subjects, they are subjects in which 

they must have certain competences to be 

able to take them. The consequences are that 

students recur or take special exams and 

when they reach this point the guidelines 

limit them to no more subjects and they have 

a maximum of 20 credits, priority must be 

given to the special exam (...). 

  

Each semester students are faced with 

insufficient scenarios, for this reason, in some 

cases, they look for their social service and 

professional residency scenarios in order to 

perform in their area. The support coordinations 

state that they do not have a structured work 

plan to link students with the productive sector. 

In addition, there is no systematized database of 

companies to contact. 
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Responsible 2: (...) I have been building this 

database, I talk by phone with the 

construction companies and when I attend the 

congresses, many people go there, 

construction companies, companies, I 

introduce myself and ask for their card, then I 

contact them requesting the space for my 

students, at other times it is the students who 

seek their own spaces for their professional 

residency (...) 

 

Responsible 3: (...) As such a work plan with 

residents does not exist, I have not seen it. 

The heads of liaison should call me so that 

together we can go to the company. There are 

no companies for students to go to for their 

residency. The students often look for the 

companies. My job is limited to preparing 

letters of introduction (...) I have a directory 

of the companies that I am collecting, it is 

only a list. I have no links with the 

companies, I have no communication (...)  

 

They recognize that there is no 

communication between the coordinations, 

which does not favor the linkage because there 

is no structured and coordinated work plan. 

They limit themselves to giving a talk to the 

students when they leave for their social service 

and professional residency, as well as receiving 

their reports. 
 

Responsible 1: (...) (with) the liaison 

coordinator we do work as a team, but we 

only receive the reports, I do not know if 

there is communication between the 

coordination and the department of 

technology management and liaison, in 

theory there should be communication (...). 

 

Responsible 3: (...) There are no precise 

actions, what I see is a lack of interest (sic) on 

the part of the authorities (...). 

 

Other interviewees affirmed that there is 

communication between the areas responsible 

for supporting social service and professional 

residency students. However, the scarce 

information they provided suggests that they 

are unaware of the problems experienced by 

students in work settings. Nor is there a Council 

and a Liaison Committee, which would be 

responsible for linking the institution with the 

business, public and private sectors. In addition, 

they affirm that the student is the one who has 

priority in the Institution, therefore, they are 

equipping laboratories so that they have more 

tools to defend themselves. 

 

Responsible 5: (...) The electronics, 

computer, electrical, mechanical and civil 

laboratories, with these we are specializing 

the laboratories for the students (...) Now we 

are seeing what we have never seen before, 

teachers are working with students, although 

there are very few teachers who want to 

participate, right now we only have one. We 

want the teachers to be accredited (...) We do 

not have a linking council, not because when 

we arrived with the pandemic we were late, 

this is a pending task (...) What we do have is 

a Quality Management System. We have 

already had the first audit, the second internal 

audit is coming (...) A current database of the 

companies is being created, we want to carry 

out a type of control (...). 

 

When we tried to inquire about the 

relationship between the student's activities and 

the specialty they are studying, no information 

was provided, so it was not possible to assess 

the concordance between the training programs 

and the tasks performed in those scenarios. 
 

Responsible 4: (...) Nothing is done because 

everything is solved at the moment. For 

example, the engineering residencies are 

specific, they are answered punctually and as 

the issue is unique, it does not have to be 

taken to the academy (...) It is not discussed 

in the academy. Because of the flu (sic) the 

boys do not go to the company. In the past, 

there was no problem (...)  

 

Responsible 5: (...) We made an analysis and 

from there the student's specialty comes out 

so that the company knows what the student 

should do. There is no feedback, (from the 

social service or the residency) it is limited to 

administrative work rather than academic 

work. We are the administrative part (...). 

 

For this sector of informants, the 

formative and social character of the linkage for 

professional training is of little relevance. For 

most of them, the conception of the relationship 

as an administrative task and not as a 

transforming process for the professional 

performance of the civil engineer prevails. 
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Responsible 3: (...) They focus on the linkage 

only as a service, there are agreements to 

provide a service, for example, to teach 

courses (...) For me, the linkage is to be able 

to enter into this topic with companies and 

with society itself, to see the deficiencies that 

society has and to be able to enter with an 

innovation project, the linkage is not only 

with social service or professional residence, 

it is also in the postgraduate area, I feel that a 

strategy is needed to link with all sectors, this 

would benefit the student. 
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Conclusions 

 

The present contribution focused on explaining 

the participation of teachers and institutional 

leaders of the Instituto Tecnológico de Oaxaca 

in the process of professional training of civil 

engineers. The point of interest was the linkage 

actions carried out through the activities of the 

teachers in their educational practice, as well as 

the efforts of the institutional managers so that 

the students have work scenarios. The 

following conclusions can be drawn from the 

analysis carried out: 

 

Despite the implementation of the 

competency-based approach in 2004 and its 

subsequent modifications, in the case analyzed 

during this research, a growing distancing 

between academic training and professional 

reality can be seen. This distancing is 

manifested by the insufficient linkage of the 

Tecnológico with the different social sectors. 

Student visits to companies in the region are 

scarce; there is bureaucracy in the procedures to 

go out into the field; the study plans and 

programs do not respond to regional needs. 

These problems affect the professional training 

of future civil engineers. 

 

 

 

The absence of timely academic and 

administrative counseling during the different 

stages of the career, prevents students from 

orienting themselves adequately within the 

study program. In addition, it influences the 

possibility of forming an integrated and 

sequenced representation of the profession for 

which they are being trained. 

 

The lack of professional updating of 

full-time teachers is a deficiency that limits 

their teaching practice because, when faced 

with problems of the profession, they are not 

updated to identify and solve students' doubts. 

Consequently, students do not receive the 

necessary and timely professional help to solve 

them. 

 

There is a significant imbalance in the 

teaching staff, of which 15 are full-time and 35 

are honorary. The difference lies in the ability 

of both to bring students closer to the real 

problems of their profession and to show their 

experience in solving these problems, i.e.: 

"...what it says here, is done this way...". The 

aforementioned difference influences the 

willingness of full-time professors to be 

employed. On the other hand, honorary 

professors have an integrated vision of theory 

and practice, which allows them to be oriented 

towards the linkage. 

 

On the part of the institutional 

managers, who are in charge of the linkage, 

there is a lack of knowledge of the needs and 

problems of the students in relation to their 

work scenarios and experiences. This lack of 

knowledge implies that the relevance of the 

institutional linkage within professional training 

is lost sight of. Consequently, decisions are not 

made in a timely and pertinent manner to 

support students during social service and 

professional residency. 
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The linkage is assumed as an 

administrative process, rather than an activity 

that makes it possible to transform and in turn 

integrate training with the professional and 

social sectors. Thus conceived, outreach has 

been circumscribed to three administrative 

activities: company visits, social service and 

professional residency. The qualitative nature 

of the function of the coordinations has lost 

sight of the students. For this reason, both 

teachers and the Institution should assume the 

responsibility of paying more attention and 

strengthening the links with the different social 

sectors to favor the quality of the professional 

training of civil engineering students. 

 

Within the professional training process, 

networking is a component that does not 

depend on isolated actions such as visits to 

companies or poorly advised internships. In this 

activity, teaching functions and institutional 

support are combined, which will allow the 

student to situate himself in the scope of the 

problems and needs of the profession. The 

actions of the professor to link his subject with 

the problems of the profession, as well as the 

orientations that the student receives during his 

performance in work scenarios, must be 

combined with the capacity of the Institution to 

manage sufficient and adequate spaces for the 

students. 

 

The professional practice of the civil 

engineer has a social function because with the 

support of current technology he/she plans, 

designs and solves problems related to urban 

and rural infrastructure, which means a real 

relevant contribution. In order to fulfil these 

tasks, networking is a necessary activity that 

allows the development of competences and 

gives meaning to the training process. 
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