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Abstract

There is some consensus among academics and employers that transversal competencies are one of the key aspects in
training people to adapt to the demands of today's world. Universities make a great effort in the design of training
programs, in preparing their teachers in training methodologies and in the evaluation systems to guarantee that their
graduates acquire an adequate level of these skills. However, there are few studies that address the impact of gender
and academic degrees on the performance of transversal competencies.

This study aims to assess whether gender and degree have any impact on the level of transversal competencies
obtained at the end of their higher education studies. To this end, we have evaluated 1,614 final year students from 11
higher education centers using a standardized questionnaire on the competencies of Communication, Leadership,
Teamwork, Adaptation to change, Initiative, Problem solving, Decision-making, Planning and Organization. We have
carried out a Multivariate Variance Analysis to analyze the effect of gender, degree and the interaction between both
factors on the students' competence profile. The results show that men perform better in Leadership, Initiative and
Decision-making, whereas women score better in Planning and Teamwork skills. Students of Social Sciences degrees
have a poorer performance in the competencies than students of Health Sciences and Technical Education. In
Planning, women perform better, regardless of the degree, compared to men.

Keywords: higher education, transversal skills, standardized questionnaire, assessment of skills, gender differences,
academic degrees

1. Introduction

Since the European Higher Education Area introduced competence development as one of its main training
objectives (European Higher Education Area, 1999), universities have implemented the competence model in their
degrees (Casanova, 2016). This model has been carried out from the curricular designs, working on the

development and evaluation of competencies (Barrientos, Silva and Anttnez, 2016), in the activities that are carried
out in the day to day of the classroom, and even incorporating complementary ad hoc training programs (Ferrari,
Santiago, Redondo, and Sanchez, 2015).

In this way, the skills-based model has positioned itself as one of the main means of providing students with training
geared to the professional world, to the needs of society (Morgado, Pefalvo, Ortufb, and Hidalgo, 2015) and to
adapting to the demands of today's world (Rodr fuez, 2004; Fragoso-Luzuriaga, 2015).

Transversal competencies are considered a key aspect for the performance of a large number of jobs in recent
graduates, being transferable in different careers and providing greater employability (Ferrari, Santiago, Redondo,
and Sanchez (2015). Several authors (Castellanos, Sanchez, and Calderero, 2017; Mendoza, del Barco, Felipe, Polo,
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2016) have described social interaction skills as key to perform successfully in the professional world. On the other
hand, employers demand a high level of graduates in competitive matters (Tob&n, 2006), organizational achievement
(Alles, 2006), quick integration into teams, organizational culture and job performance, hoping that they will bring
added value to the organization (Harvey, Moon and Geall, (1997), extracted from Diaz, 2005).

However, various reports highlight the insufficient performance of graduates in different personal and interpersonal
skills, as indicated by the Barometer of Employability and Employment of University Students in Spain (2016), the
everis foundation's University-Company Ranking (2015), The Innovation for Employment Observatory (2014), The
Report on Professional Competencies in Pre-University and University Studies in Latin America (2013), Van-der
Hofstadt Roman y Gras (2013) and The report of the Institute of Education Sciences of the University of Zaragoza,
(ICE 2008) and the Career after Higher Education survey: a European Research Study (Hernandez, Del Peso and
Leguey, 2009).

Despite the great importance of competencies within the academic world, there is no consensus between the different
systems of evaluation of these competencies which would allow a coherent and shared model to be established
(Santiago, Garc & and Redondo, 2018). Even establishing a definition of competencies is not without controversy,
since there is conceptual and terminological confusion and imprecision (Corominas, 2005), which makes it difficult
to reach a clear consensus on their main aspects.

In short, the incorporation of university graduates into the world of work is not without its difficulties, and
universities must respond to society's demands in terms of developing skills. Despite the interest in the subject, there
are aspects that have not been studied in current research: Are all our students competently equal when they finish
their studies? Do men and women achieve the same level of skills at the end of their training? Does the degree have
an influence on the development of students' skills? These questions must be answered so that higher education
institutions can prepare their courses, activities and teaching methods more efficiently.

The present study is based on a descriptive design by means of a survey, of a transversal type, since the measurement
was made at a single moment in time (Montero and Lecn 2002). The sample was causal in students in their final year
of higher education in 11 Spanish educational institutions, both public and private. The STROBE recommendations
(Von EIm, Altman, Egger, Pocock, Gezsche, and Vandenbroucke, 2008) have been followed for the writing of the
article.

1.1 Research Questions

Is gender related to the way in which young people develop their competence? Is the study profile associated with
the performance of competence of the student after completion of the training pathway? Are there differences in
transversal competence between men and women according to the degree? To answer these questions, the research
objectives of this study are:

«  Compare the differences in the performance of skills between men and women.
»  Compare the results between the different degrees.

e Compare the results between men and women in the different degrees.

2. Research Method

2.1 The Sample

The sample was made up of 1,614 students belonging to 78 different degrees taught in 11 public and private higher
education centers. 47.3% were men and 52.7% women, with an average age of 25.2 years (SD=6.6), 92% of whom
were under or equal to 35 years of age. According to the areas of studies, 36.9% of the participants studied Social
Science, 47% studied Health Science and 16.1% studied Technical degrees. No international framework has been
found to establish a standardized classification of areas of education, so the International Standard Classification of
Education (UNESCO 1997) has been taken as a reference. The sub-areas included in each subject area were:

»  Social Sciences: Legal, Communication, Education, International Relations, Business, Finance, Marketing and
Sociology.

»  Health Sciences: Pharmacology, Biotechnology, Optics, Podiatry, Medicine, Dentistry, Nursing and Physical
Education

e Technical degrees: Architecture, Design and Engineering

The evaluation was carried out using the standardized COMPE-UEM questionnaire from TEA Editionsl. It is an
adaptation for university students of the COMPETEA test (2015), recommended by the General Council of Official
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Colleges of Psychologists for the evaluation of competencies in work contexts (2013). This self-report test consists
of 80 items in which the student must answer the statements presented to him/her according to the frequency or
agreement with which certain behaviors and statements occur in him/her. The scale used is Likert type, with values
between 1 and 5, where 1 disagrees or not at all and 5 agrees or very frequently. The estimated time of completion is
30 minutes and the test has a total reliability of a=0.74. The transversal competencies evaluated were:

e Communication: adapt the speech to the language of the interlocutor to transmit the information in a clearer,
more precise and more convincing way.

e Leadership: having the charisma of a leader to influence others or represent the actions of an individual or
group.

e Teamwork: participate, collaborate and contribute to the decisions and initiatives of the group to carry out a
collective task.

e Adaptation to change: a person who is confident, who faces and adapts skillfully to the social situations that
surround them.

e Initiative: to take action outside the strictly established functions and to be more concerned with improving
the quality, profitability or effectiveness of the results of an activity than others.

e Problem solving: take a resolution and act on it by determining a plan of action and taking the necessary
risks.

o Decision-making: assumes responsibility for problems, takes into account the benefits for the company and
the risks on the consequences of a decision.

e Planning and organization: coordinate, separate and prioritize different tasks to meet the work plans and
strategic objectives of the company.

In relation to the procedure, the tests were carried out in person during the students' class time. Before starting the
evaluations, the evaluators reported on the voluntary nature of the participation and the treatment of the information
in an aggregate way. Once the students had accepted to take the test, the evaluator gave the corresponding
instructions for the correct performance and registration of the test, the estimated time for its completion, and they
were assisted in resolving any doubts about the procedure or questionnaire.

2.2 Measurement of Variables and Analysis Strategy

The statistical analysis was done with SPSS v.21 for Windows. The mean and standard deviation were used as
descriptive statistics to report the results obtained by the participants.

An Analysis of Multivariate Variance (MANOVA) was used to analyze the effect of gender, degree and the
interaction between both factors (gender by degree) on the competence profile of students. For those factors that
presented a significant effect, a post-hoc analysis was carried out with the Bonferroni test, to determine between
which groups there were differences. The significance level was set at p=0.05 for all analyses.

To interpret the size of the differences found, partial square stage was used (2p). Large (2p>0.14), moderate
(n2p>0.06) and small (n2p<0.01) effect sizes were considered (Castro and Martini, 2014).

3. Results

The multivariate analysis revealed significant effects of gender (A (8.16)=0.94; p<0.001; n2p =0.065), degree (A
(16.32)=0.93; p<0.001; n2p =0.037) and gender interaction by degree (A (16.32)=0.97; p<0.001; n2p =0.013) on the
competence development of students. Gender explained 6.5% of the competence variance, the degree 3.7% and the
interaction degree x gender 1.3%, which means moderate and small effect sizes respectively.

Table 1 presents means, standard deviations and analysis of variance by gender. The competencies Leadership,
Teamwork, Initiative, Decision-making and Planning were statistically different between men and women (p<0.05),
although the differences between the two genders were small (12p<0.01). Men scored significantly higher on
Leadership, Initiative and Decision-making, whereas women scored better on Planning and Teamwork competencies.
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Table 1. Descriptive statistics and analysis of variance by gender

Male Female

(n=764) (n=850) p n2p
Communication 21,2843,2 21,4643,1 0,057 0,002
Leadership 23,2243,6 22,114 0,002 0,006
Teamwork 21,6143,6 22,11483/4 0,001 0,007
Adaptation 16,8143,8 16,2544,6 0,355 0,001
Initiative 29,3943,3 28,4843,4 0,001 0,007
Problem solving 29,2844,2 28,52+4,2 0,11 0,002
Decision-making 21,3643 20,7129 0,004 0,005
Planning 22,4313,6 23,6343,4 0,001 0,028

Abbreviations. p: p-value (in bold significant differences); n2p: partial eta squared.

Table 2 shows means, standard deviations and analysis of variance by degree. All competencies presented statistical
differences (p<0.05), although these were again small (n2p<0.01). Social Science students scored lower than other
degrees in all the competencies, except in Adaptation. Students in Technical Education were perceived as more
competent than Social Science students in Teamwork, Adaptation, Planning, Leadership, Problem solving,
Communication and Decision-making. In addition, they also scored higher on the Adaptive competence than the
Health Science students. The Health Sciences students scored higher than the Social Sciences students in the
competencies of Teamwork, Communication, Problem solving, Planning, Leadership and Decision-making. Finally,
the Social Sciences students scored higher than the Health Sciences students in the Adaptation competence.

Table 2. Descriptive statistics and analysis of variance by degree

a.  Social b.  Health c. Technical
Sciences Sciences Education
(n=596) (n=758) (n=260) p n2p

Communication 20,8343,3° 21.86x2.94°¢ 21,2043,1° <0,001 0,023
Leadership 22,2344 " 22,7343,8 2 23,2943,4 2 <0,001 0,01
Teamwork 21,1143,7° 22,3143,4 2 22,3543 2 <0,001 0,031
Adaptation 16,2244,2 16,42439°¢ 17.4744 20 <0,001 0,009
Initiative 29,2443 4° 28.4443.3% ¢ 29,5343,4° <0,001 0,012
Problem solving 28,4144 ° 29,1142 @ 29,334,118 <0,001 0,01
Decision-making 20,6643,7° 21,1942 .82 21,3242 9¢% 0,001 0,009
Planning 22,5743,6° 23,3743,4 2 23,28435% <0,001 0,016

Abbreviations. p: p-value (in bold significant differences); n2p: partial eta squared. Superscript characters reflect
post-hoc differences between knowledge areas: 2 respect to Social Sciences; ® respect to Health Sciences; ¢ respect to
Technical Education

Table 3 shows the differences in the development of competencies compared by knowledge area and gender. As
regards the interaction between the degree and gender, significant differences were observed in the Communication,
Leadership, Problem Solving and Planning competencies (p<0.05), with the magnitude of the effect being small
(n2p<0.01).

Comparison of competencies between degrees segregated by gender revealed that women studying Technical
Education had higher Leadership competence compared to students in Health Sciences and Social Sciences. In
addition, students in Technical degrees also had higher competence in Problem Solving and Communication than
students in Social Sciences. In terms of men, the Health Science students showed greater competence in Planning,
Problem Solving, Leadership and Communication than the Social Science students and better competence in
Communication than the Technical Science students. Technical students were more competent in Planning than
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Social Science students.
Table 3. Development of comparative competencies by area of knowledge and gender

a. Social Sciences b. Health Sciences c. Technical Education p %
1. Male 2. Female 1. Male 2. Female 1. Male 2. Female
(n=270) (n=326) (n=299) (n=459) (n=195) (n=65)

Communication 20,8 +3,4° 20,9 £3,3%¢  22+294ac 21,8432 20,9 +3,1%2 221 +3a! 0,026 0,005

Leadership 225+4°b 22%4¢ 23943432 22+39¢%! 232434 235+35%" <0,001 0,01

Teamwork 20,741 21,532 22,1 £33 22,4 %35 22,1 %3 23,1+29 0,233 0,002
Adaptation 16,2 £3,8 16,2 45 16,9 £3,6 16,1 +4,1 17,4 4 17,6 £4,1 0,094 0,003
Initiative 29,5 %33 29+34 29,1 +3.2 28 3.2 29,7 +3,3 29,239 0,169 0,002
Problem solving 28,6 +£4,5° 28.3+43° 30+3.922 2854421 292 +41 29,7 x4.3% 0,004 0,007
Decision-making 20,9 +3,3 20,4 £3 21,7 %27 20,9+29 21,429 21,2 %29 0,25 0,002
Planning 21,4 3,702  235+3,41 23 £3.322 236+341 22943532  244+432! <0,001 0,01

Abbreviations. p: p-value (in bold significant differences); n%: partial eta squared.

Superscript characters reflect post-hoc differences between knowledge areas in the same gender: # with respect to
Social Sciences; ® with respect to Health Sciences; ¢ with respect to Technical Education

Superscript numbers reflect post-hoc differences between gender in the same knowledge area: * with respect to males;
Z with respect to females.

In Communication it is observed that men who study Health Sciences are more competent than those who study
Social Sciences and Technical degrees. In addition, women studying Health or Technical degrees are more competent
than those studying Social Sciences. Finally, women in Technical degrees perceive greater competence in
Communication than men in the same area of knowledge.

In Leadership, men who study Health perceive greater competence than those who study Social Sciences. Women
studying Technical degrees have greater leadership skills than those studying Health or Social Sciences. Finally, men
who study Health perceive more leadership competence than women who study the same area of knowledge.

In problem solving, men who study Health perceive more competence than Social Science students, and women who
study Technical degrees perceive more competence than Social Science students. Finally, men studying Health
perceive greater competence than women studying the same subject area.

In Planning, men who study Health or Technical degrees are more competent than those who study Social Sciences.
In addition, women are more competent in Planning in all three subject areas than men. Figure 1 below shows the
graph of differences between gender and degree programs in each competence.

4, Discussion

The importance of the development of transversal skills for employability has aroused interest among researchers
and several studies have been carried out in this regard. However, the relationship between gender and academic
degree, and the interaction between both factors in the development of competencies of students who have already
completed their training cycle and are about to graduate, has not been addressed so far.

The large and significant sample that has participated in this study has allowed us to make a multivariate approach to
the interactions, in which we have been able to analyze gender, degree and the interaction between both variables. In
addition, information has been collected from a considerable number of both public and private institutions, which
has contributed to the representativeness of the sample. On the other hand, the measurement of competencies has
been carried out by means of a standardized questionnaire available on the market. As far as we know, there is no
previous work which has carried out these measurements with these tools, which provides validity and reliability to
the study.

Through this research we have found that there are differences in the level of development of all the transversal
competencies studied, pointing to the influence of gender and the degree on the overall development of transversal
competencies, which explain 6.5% and 3.7% respectively.

In relation to gender, the differences between women and men are low or moderate, although they occur in a large
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number of skills. Men perform better in more competencies, which would be in line with other authors such as
Ferreras, Hernandez and Serradel (2020). In our study, women show a significantly higher level of development than
men in Planning and Teamwork. These results would corroborate those obtained by Garaigordobil and Dur&(2006),
Garc B, Redondo, Santiago, L&ez, and Cruz (2015) in Teamwork, Garc B-Valcacel and Arras Vota, (2010) in the
capacity of Planning and organization. However, men perform significantly better in Leadership, Initiative and
Decision-making, which would contradict the studies by Santana, Feliciano and Jiménez (2012) in Initiative.

These differences between men and women may be related to typical male and female stereotypes and typically
attributed behaviors. In relation to the gender gap between STEAM degrees, an analysis of professional
competencies in engineering studies, Tazo, Boyano, Fernandez-Ganiz and Calleja-Ochoa (2020) identified a
relationship between the masculinization of transversal competencies in the degree. In this sense, socio-labor gender
stereotypes and biased professional roles could be influencing the professional competencies developed by women
and men.

On the other hand, a low self-concept in women could be behind these differences. Trianes, Cardelle-Elawar, Blanca
and Mufbz, (2003) already pointed out that gender is a source of differences in the self-evaluation of social skills,
with gender and self-concept being connected in various ways (Koestner and Aube, 1995). This is one of the most
important variables within the motivational field, not only because of the influence it can have on the student's
attributional behavior, but also because of the incidence it has on the activation of different cognitive and
self-regulation strategies in school learning (Gonz&8ez-Pienda and N(fez, 1997).

Gender stereotypes and self-concept could be behind a certain competence gap between men and women, being
variables that impact on students' competence performance from pre-university stages. Padilla, Garc & and Su&ez
(2015) found significant differences in social self-concept in the adolescent stage, specifically in students in 4th year
of ESO, being lower in women. These authors already pointed out "the importance of detecting gender differences in
self-concept, with special interest in the adolescent stage. It is to be expected that educational and vocational choices
are influenced by self-concept, so that a worse self-image in the group of girls could negatively condition their life
choices" (p.512).

These findings are of great importance to higher education institutions and could change the way they design their
programs. Not only do skills, attitudes, abilities and knowledge play a role in competitive performance, but it is also
relevant to work on other socio-emotional skills in order to obtain the best results from students. Higher education
study programs should take into account these differences when designing the curricula, integrating activities,
strategies and evaluation systems that help students to obtain optimum performance at the end of their studies.
However, part of the learning of transversal competencies is developed through formal and non-formal training, in
close family and social environments. Therefore, we believe it is relevant to work on the development of transversal
competencies from childhood, at basic levels of education, and from different development environments.

In relation to competencies by degree, the results show differences in the development of transversal competencies
among students in the different branches of knowledge, along the same lines as other authors such as Ayza,
Rodr guez, Dubreuil and Cebridn, (2010) and Martinez and Gonzalez (2019). The differences to the detriment of
Social Sciences could be due to the configuration of the programs, with a greater load of theoretical content and less
practical content than other disciplines such as engineering and health sciences. The learning of competencies
requires their implementation to develop these skills. While Health degrees have programs where internships in
centers with patients are early and in technical education it is common for them to carry out work autonomously
throughout the training stage, students in social sciences do so late and perhaps not at all for their incorporation into
the working environment.

On the other hand, there could be a certain bias among teachers when choosing activities and their relation to the
competencies that the student should develop. In this line (Santiago, Redondo, Escribano and Lara, 2012) they found
that collaborative work seems to be the preferred type of activity for the development of almost any of the transversal
competencies and in all the disciplines analyzed, followed by document analysis and critical analysis of information
sources. These differences may have to do with the ease with which the development of some of them is inferred
when analyzing student deliverables or the previous preparation of the authors themselves in these competencies and
their subsequent assessment.

Planning competence seems to be clearly more developed in women than in men, regardless of the degree studied.
These results could indicate a better adaptation of women when they finish their studies to management skills, with
planning/organization being one of the most significant (Gonz&ez, Pé&ez and Quijano, 2020).
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However, this study has its limitations. The collection of information has been based on quantitative techniques. We
believe that introducing qualitative assessment tools, which are more sensitive than normative evidence, could
provide relevant information that has so far not been collected. We also believe that this study could be completed by
including the assessment of employers as key informants in the development of transversal competencies of
graduates. Finally, it is important to extend the study to the competencies of social responsibility, ethics and gender
equality, which are key in today's society. Finally, in the future this study could be extended to other international
higher education centers, extending the sample to final year students from institutions other than those in Spain.

5. Conclusion
The main conclusions of this study are presented below:

e Gender and area of knowledge and their interaction are factors that modulate the competitive performance
of university students.

e Differences in the performance of competencies between men and women could have their origin in
cognitive-motivational variables, such as academic self- concept.

e Gender stereotypes would have a negative influence on competence learning, which could be generating a
certain competence gap between men and women.

e The learning of transversal competencies requires that training programs are designed with a lower
theoretical load and a higher practical load, regardless of the degree studied, since it requires their
implementation for their optimal development.

e Women, regardless of the area of knowledge, could be more suitable for management and coordination
positions at the time of graduation, where Planning is a key competence.
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