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RESUMEN
La Industria 4.0 ha transformado significativamente la sociedad y el mercado laboral, resaltando la importancia de habilidades 

como el pensamiento crítico para el éxito profesional y el desarrollo personal. Esta habilidad es crucial en áreas personales, sociales 
y profesionales. Esta investigación profundiza en el potencial predictivo de las disposiciones hacia el pensamiento crítico en relación 
con las habilidades consideradas necesarias para los escenarios laborales futuros, considerando una cohorte de estudiantes (n=2948) 
matriculados en Formación Profesional o Bachillerato en Andalucía, España. Se utilizó el modelado de ecuaciones estructurales (SEM) 
para el análisis de datos, mediante el paquete lavaan 0.6-9 en la versión 4.1.1 de R. Los resultados revelan que el pensamiento crítico 
influye o posee capacidad predictiva sobre variables asociadas con habilidades laborales, como las de tipo cognitivo y de adaptabilidad, 
así como las de colaboración e integración. Esta evidencia respalda la imperativa integración de actividades de pensamiento crítico en 
planes de estudio de Formación Profesional y Bachillerato. Al fomentar estas habilidades, se promoverá que los egresados sean adap-
tables y competentes ante la evolución del mercado laboral por su capacidad para pensar críticamente y resolver problemas complejos.

Palabras clave: Bachillerato, Formación Profesional, Habilidades futuro laboral, Pensamiento crítico

Skills for a working future. A model based on critical thinking in Vocational Training and Baccalaureate 
students

ABSTRACT
Industry 4.0 has significantly transformed society and the labour market, highlighting the importance of skills such as critical think-

ing for professional success and personal development. This skill is crucial in personal, social, and professional areas. This research 
delves into the predictive potential of dispositions toward critical thinking in relation to the skills considered necessary for future labour 
scenarios, considering a cohort of students (n=2948) enrolled in Vocational Training or Baccalaureate in Andalusia, Spain. Structural 
equation modeling (SEM) was used for data analysis, using the lavaan 0.6-9 package in version 4.1.1 of R. The results reveal that critical 
thinking influences or has predictive capacity over variables associated with labour skills, such as cognitive and adaptability types, as 
well as collaboration and integration. This evidence supports the imperative integration of critical thinking activities into Vocational 
Training and Baccalaureate curricula. By fostering these skills, it will promote graduates to be adaptable and competent in the face of 
the evolution of the labour market due to their ability to think critically and solve complex problems.
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1. Introduction

1.1. Essential skills for the future work

The fourth industrial revolution, or Industry 4.0, has ushered 
in an era dominated by the pervasive integration of information 
technologies, reshaping our global landscape into one that is in-
creasingly dynamic, complex, and interconnected. This shift has 
not only redefined the fabric of our economies and societies but 
also necessitated a profound transformation in the skill sets re-
quired by individuals to navigate this new paradigm effectively 
(Almerich et al., 2018; Castellanos & Escott, 2020; Pérez-García, 
et al., 2021; Romero-Díaz de la Guardia et al., 2022; Urán-Jiménez 
& García-Espinosa, 2021).

Amidst these developments, the labour market faces signifi-
cant upheavals. Certain jobs are predicted to vanish, while oth-
ers may see unprecedented growth, underscoring the urgent 
need for individuals to cultivate new competencies tailored to 
these evolving demands (Benedikt & Osborne, 2013; OECD, 
2018; Tamayo & Wisley, 2018; UNESCO, 2021a; World Econom-
ic Forum, 2016).

The question of which skills will be paramount in this future 
landscape is critical. Ageverre et al. (2020) suggest that the most 
valuable skills will be those that are versatile, fundamental to 
personal growth, and applicable across multiple disciplines and 
professions. This encompasses digital literacy, advanced cogni-
tive abilities, executive function, and socioemotional competen-
cies—often collectively referred to as soft skills, which include 
teamwork, problem-solving, emotional intelligence, profession-
al ethics, and a sense of global citizenship (Deloitte Access Eco-
nomics, 2017; Doyle, 2022).

Deloitte Access Economics (2017) emphasizes the importance 
of skills for individual, business, and societal success, noting an 
increased focus on identifying future-critical skills. Several stud-
ies and reports have contributed to this discussion (Davies et al., 
2011; Deloitte Access Economics, 2017; Hays, 2020a; Hays, 2020b; 
LinkedIn, 2020; World Economic Forum, 2016), highlighting a 
broad skill set. However, the Future Work Skills H2020 report 
(Davies et al., 2011) notably outlines ten key skills essential for 
navigating social changes and succeeding in the future work-
force, as illustrated in Figure 1.

Figure 1. Future work skills. Source Davies et al. (2011)

1.2. Critical thinking as a construct

Critical thinking, identified as a key future skill by Davies 
et al. (2011), involves higher order thinking essential for 
sense-making, decision making, and navigating the complexities 
of a globalized world (Bezanilla et al., 2018; Bezanilla et al., 2021; 
Chacón-Cuberos et al., 2021; Flores, 2016; Franco & Almeida, 
2015). This skill encompasses good judgement, logical reasoning 
(Facione, 2023), and involves various mental functions to ques-
tion and modify beliefs and actions (Godoy, 2017). It is charac-
terized by cognitive skills—interpretation, analysis, evaluation, 
inference, explanation, and self-regulation—and a dispositional 
dimension, which includes the attitudes necessary for effective 
critical thinking (Facione, 2023; Sosu, 2013). Critical thinking 
is thus a comprehensive approach to life, integrating abilities, 
beliefs, and values, driving actions and social commitment es-
sential for educational, professional, and societal sustainability 
(Grez Cook, 2018; Bianchi et al., 2022) - see Figure 2.

Critical thinking, a vital 21st-century skill (Daflizar & Alfi-
an, 2023), holds significant value across all domains, particularly 
within the professional landscape, where it’s regarded as a fun-
damental requirement for employees irrespective of their level of 
responsibility (Bezanilla et al., 2018). Indeed, various reports and 
research studies have highlighted it as an essential skill (Aguer-
revere et al., 2020; Tamayo & Wisley, 2018; World Economic Fo-
rum, 2016).

Among the various alternatives for measuring critical 
thinking, the scale proposed by Sosu (2013) was selected for 
this study, as it has been validated in the Spanish context by 
Olmedo-Moreno et al. (nd). This scale structures critical think-
ing into two dimensions: Executive Critical Thinking (ECT) and 
Reflective Critical Thinking (RCT). ECT refers to the ability to 
manage and generate new ideas, make decisions, and critically 
question information with a more action-oriented approach. This 
dimension encompasses a proactive attitude toward innovation 
and the active pursuit of information that facilitates continuous 
improvement, as well as a willingness to incorporate new per-
spectives, even when they challenge previously held beliefs. On 
the other hand, RCT is more focused on introspection, personal 
evaluation, and the consideration of various perspectives and 
the potential consequences of decisions. This dimension empha-
sizes a deep analysis of one’s experiences, the careful considera-
tion of alternative viewpoints, and the deliberate justification of 
decisions and actions. The focus here is on critical reflection and 
thorough analysis of both the implications and the validity of 
information before taking action or forming an opinion.

1.3. Critical thinking in new pedagogical trends

Grez Cook (2018) and Tamayo and Wisley (2018) stress the 
challenge posed by the information age to global education-
al systems, necessitating adaptation to manage overwhelming 
data access. This era highlights the importance of critical think-
ing for navigating information, influencing pedagogy, policies, 
and curricula (Sosu, 2013). This focus traces back to Freire’s 70s 
Pedagogy of Liberation and the Critical Thinking movement in 
North America and Great Britain, responding to students’ lack of 
critical skills. The urgency for developing these skills has signifi-
cantly increased recently.

Gonzales Llontop and Otero Gonzales (2021) emphasize 
the necessity of fostering critical thinking across all education-
al stages and areas, recognizing it as a key intellectual process 
for conscious reasoning, problem-solving, and decision-making. 
The OECD’s Definition and Selection of Competencies (DeSe-
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Co) project (2005) underscores critical thinking as central to key 
competencies for societal, personal, and economic well-being. 
This approach is supported by the European Parliament (2006) 
and the European Union Council (2018), advocating for compe-
tency-based education to enhance personal development, citi-
zenship, and employability, reflected in Spanish education law 
(LOMLOE, 2020). Additionally, higher education acknowledges 
the critical role of thinking skills in navigating a global, informa-
tion-rich world, with modern vocational education and training 
(VET) prioritizing soft skills like creativity, innovation, and en-
trepreneurship, where critical thinking plays a pivotal role (Min-
isterio de Educación y Formación Profesional, 2020; Benzanilla et 
al., 2021; Tapia et al., 2019).

Nonetheless, although critical thinking is considered to be 
a key element, effective teaching in relation to this skill is chal-
lenged by the complexity of the construct itself. In fact, many 
teachers are not sure about what and how they should teach. 
Likewise, they are not sure about the way in which critical think-
ing should be evaluated, leading them to implement teaching 
processes which do not always bring about its development. A 
recent study has identified a downward trend in the exercise of 
critical thinking among students, highlighting the need to de-
sign methodological scenarios that promote this crucial skill in 
students (Gewerc et al., 2023). In order to strengthen this type 
of thinking, teaching methods must be employed that model 
the process, promoting data analysis and interpretation skills, 
the ability to make inferences, provide explanations, and make 
decisions and solve problems. This reiterates the need to train 
future teaching staff to employ basic methodological approach-
es founded on evidence gathered from research conducted in 
classrooms (Cobo-Huesa et al., 2021; Gonzales Llontop & Otero 
Gonzales, 2021).

Today’s society faces global challenges from digital technol-
ogies and other crucial issues like inequality, poverty, and cli-
mate change, necessitating a reinvention of education to equip 
students with skills to transform societies and ensure sustaina-
bility (Bolívar, 2021). Education must align with the 2030 Agen-
da and the UN Sustainable Development Goals (SDG) to help 
create a more just, peaceful, equitable, and sustainable society 
(United Nations, 2015). As UNESCO (2021a) states, we need an 
education that addresses complexity and ensures sustainability, 
guiding the world towards fairer, sustainable futures (UNES-
CO, 2021b). Schools should prioritize technology, information 
analysis, knowledge management, and transformative actions 
(Ramírez-Montoya et al., 2022). The European Commission’s 
GreenComp framework aims to enrich education by promot-
ing sustainability competencies, including critical thinking, a 
high-level cognitive process essential for facing complexity and 
change (Bianchi et al., 2022).

As Chacón-Cuberos et al. (2021) states, skill acquisition 
should start early to prepare students for a globalised, digital, 
complex society. Education must train individuals for full and 
sustainable participation in society (Guitert et al., 2007). This re-
quires a skills-based teaching-learning framework for personal 
development, social integration, and job insertion (Gómez-Ruiz 
et al., 2013; González & Wagenaar, 2006; Hernández-Pina et al., 
2014; OECD, 2005).

In light of the potential importance of engaging in critical 
thinking in different spheres such as those pertaining to the per-
sonal-social, educational and occupational setting, the present 
research examined the predictive capacity of variables measur-
ing dispositions towards critical thinking on variables related to 
future work skills. This analysis was performed in the context of 
post-compulsory education students (Baccalaureate and VET) in 
Andalusia (Spain).

1.4. Relationship between critical thinking and skills for the 
work environment

One significant area of research focuses on the correlation 
between critical thinking skills and job performance across 
different professions. Ateş et al. (2023) conducted a study 
that revealed a positive relationship between critical thinking 
and job performance among nurses, emphasizing that critical 
thinking is essential for effective clinical decision-making and 
overall job competency. Similarly, a study found that critical 
thinking has a significant impact on clinical decision-making 
in nursing, indicating that enhanced critical thinking skills 
can lead to improved job performance in healthcare settings 
(Lee et al., 2017).

Suarta et al. (2017) highlighted that employers seek candi-
dates who possess critical thinking abilities alongside prob-
lem-solving and communication skills. This aligns with find-
ings from Putra et al. (2021), who noted that students with 
strong critical thinking skills are better equipped for job read-
iness and entrepreneurship, indicating that these skills pro-
vide a competitive edge in the job market.

Furthermore, the incorporation of critical thinking into 
educational curricula has been demonstrated to effectively 
equip students to confront complex challenges in the work-
place. Kamsinah et al. (2020) emphasized that critical think-
ing encompasses deep reasoning and the capacity to critically 
assess information—abilities that are becoming increasingly 
indispensable in today’s rapidly evolving job market. This 
perspective is reinforced by Nguyen (2024), who contended 
that fostering critical thinking skills in students is crucial for 
navigating the multifaceted demands of contemporary em-
ployment.

Figure 2. Critical thinking and the dimensions that 
make it up. Own work.
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2. Research methods

2.1. Design and sample

The study employed a non-experimental, ex post facto, de-
scriptive and cross-sectional research design. Multi-stage sam-
pling was used for sample selection. Firstly, stratified sampling 
was employed to select educational centres delivering Baccalau-
reate education and basic, intermediate and higher-level voca-
tional training. Participating centres were selected from all pub-
licly and privately-run centres in Andalusia (Table 1). 

Table 1.

Selection of participating centres

Educational course Ownership Selected centres

Vocational training
Public (state) 570

Private 331

Baccalaureate
Public (state) 599

Private 197

Source: Own work.

Secondly, within participating centres, further sampling was 
performed to select volunteers from amongst the young people 
undertaking to each type of educational provision under study 
in the present research. The overall participating sample from 
which data was collected corresponded to 2948 students.

Table 2 summarizes the characteristics of the participating 
sample based on a set of socio-demographic variables (sex, cur-
rent studies, type of centre, province, current course, average 
grade of the previous course, work experience, volunteer expe-
rience). Of all participants in the present research, 53.49% were 
women and 46.51% were men. Average age was 19.55 years (σ = 
5.58) with 60.99% undertaking vocational training and 39.01% 
enrolled on Baccalaureate studies at public or state-funded 
(89.62%), mixed-funding (9.43%) or private (0.95%) centres in 
Andalusia. 67.34% of those surveyed were undertaking the first 
year of studies and the remaining were on the second year. Al-
most half of the sample were on course to achieve a good passing 
grade (47.17%) and only 3.53% were on course to fail. Further, 
30.16% stated also holding a job position and 12.98% had en-
gaged in some type of volunteering. 

Table 2.

Socio-demographic variables

Variable Values N %

Sex
Male 1371 46.51

Female 1577 53.49

Current studies 

Basic VET 90 3.05

Intermediate VET 833 28.26

Higher level VET 875 29.68

Baccalaureate 1150 39.01

Type of centre

Public (state-
funded)

2642 89.62

Mixed-funding 
(subsidised)

278 9.43

Private 28 0.95

Variable Values N %

Province

Granada 1921 65.16

Malaga 75 2.54

Almeria 1 0.03

Seville 129 4.38

Cordoba 123 4.17

Huelva 195 6.62

Jaen 30 1.02

Cadiz 474 16.08

Current course
First 1979 67.34

Second 960 32.66

Previous course 
average grade

Fail 101 3.53

Low pass 200 6.98

Average pass 786 27.44

Good pass 1351 47.17

Excellent pass 426 14.87

Work experience
Yes 886 30.16

No 2052 69.84

Volunteering expe-
rience

Yes 382 12.98

No 2562 87.02

Source: Own work.

Four hypotheses have been proposed, reflecting the intention 
to examine the direct and indirect effects of critical thinking, both 
as a general construct and in its specific dimensions (reflective 
and executive), on future work skills, including cognitive, adapt-
ability, collaboration, and integration skills.

H1: The construct of critical thinking (CT) has a direct posi-
tive effect on cognitive and adaptability skills (CAS) in the con-
text of future work skills.

H2: The construct of critical thinking (CT) has a direct posi-
tive effect on collaboration and integration skills (CIS) in the con-
text of future work skills.

H3: Reflective critical thinking (RCT) has a direct effect on 
future work skills.

H4: Executive critical thinking (ECT) has a direct effect on 
future work skills.

2.2. Instruments

In order to collect the necessary data for the present study, 
the following instruments were employed:

1.  Self-registration form. A questionnaire was administered
which included a mix of sociodemographic variables.
Data on the following was collected: sex, current studies,
type of centre, province, current course, average grade
of the previous course, work experience, volunteer ex-
perience.

2.  Critical thinking disposition scale (CTDS) (Sosu, 2013),
version adapted to the Spanish context (Olmedo-More-
no et al., nd). This instrument (see Appendix I) enables
measurement of critical thinking according to disposi-
tions of the tendency to put it into practice. This scale
is comprised by a total of 11 items organised into two
dimensions (reflective critical thinking and executive
critical thinking) and evaluated along a five-point Lik-
ert scale, with options ranging from totally disagree (1)
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to totally agree (5). This instrument has demonstrated 
acceptable internal consistency [Cronbach α = .745; Mc-
Donald w = .756].

3.  Future work skills scale (Expósito-López et al., 2019),
adapted version validated for use with the population
of interest (Chacón-Cuberos et al., 2021). The adapted
instrument (see Appendix II) includes a total of 9 items
which refer to skills identified by the “The Future Skills
2020 Project” (Davies et al., 2011), grouped into two di-
mensions - cognitive and adaptability skills on the one
hand, and collaboration and integration skills on the oth-
er (Chacón-Cuberos et al., 2021). Each skill is presented
alongside a detailed description and includes an exam-
ple scenario in order to ensure that all participants re-
spond from the same perspective. Four response options
are provided which represent different levels of achieve-
ment: Level 1 (0-10), level 2 (11-13), level 3 (14-17) and
level 4 (18-20). This scale has demonstrated acceptable
internal consistency (α = .714).

2.3. Procedure

Firstly, the managers of selected educational centres were 
contacted and invited to participate in the present research. 
They were given information about the study (study purpose, 
methodology, expected impact and ethical considerations) via 
an information pack. Secondly, centres that agreed to partici-
pate in the research were provided with access to a file contain-
ing study instruments in paper (provided by project research-
ers or sent by post to those centres located further away). Some 
centres accepted their participation online, therefore they were 
provided with a digital version (developed with the Limesur-
vey application).

The entire procedure adhered to the ethical principles for re-
search stipulated by the Declaration of Helsinki in 1975 and late 
updated in Brazil in 2013. The study received ethical approval 
from the Ethical Committee of the University of Granada, with 
the reference number Nº1858/CEIH/2020.

2.4. Data analysis

Data analysis was conducted using structural equation mod-
elling (SEM) to elucidate the relationships between the constructs 
of interest. This approach aimed to assess the degree of associ-
ation between these constructs or latent variables by examining 
the observed relationships among the manifest variables used to 
measure them. Models were proposed in which the scale varia-
bles defining critical thinking (CT) were considered as explana-
tory (exogenous) variables, whilst future work skills (FWS) were 
considered as outcome variables, in other words, endogenous 
variables. The aim of this was to calculate the predictive capacity 
of CT constructs on dimensions pertaining to FWS. Initially, the 
CT scale was considered as a global construct (one single dimen-
sion) and, secondly, the influence of its two latent variables CT 
(Olmedo-Moreno et al., nd) on the variables pertaining to FWS 
were considered.

In order to perform this analysis, gathered data was import-
ed into RStudio 2021.09.0+351 software version R 4.1.1. Firstly, in 
order to develop the database, entries for the examined variables 
with missing values or outliers were excluded. As preliminary 
steps, the degree of sampling adequacy was analysed, alongside 
the normality of data distribution. Subsequently, to specify, iden-
tify, calculate and evaluate different models, the lavaan package 
was used in its version 0.6-9 (Rosseel, 2012). Fit of the proposed 

models was estimated through the chi-squared statistic but, also, 
given the sensitivity of this statistic to sample size (Schumacker 
& Lomax, 2010), other fit measures were also used such as the 
comparative fit index (CFI) and the Tucker-Lewis Index (TLI). 
Further, absolute fit indices were estimated for all models ac-
cording to root mean square error (RMSEA) and standardised 
root mean square residual (SRMR) values.

To obtain estimates of model parameters and a set of indica-
tors of fit of the model to gathered data, the diagonally weighted 
least squares (DWLS) model was used as this was deemed most 
appropriate for categorical ordinal data (Xia & Yang, 2019; Sav-
alei & Rhemtulla, 2013; Mîndrilã, 2010). The NLMINB method 
was used as the optimization technique. Once the fit of the mod-
el was established and with the intention of achieving a better 
fit, the modification indices were calculated that allow residual 
covariances to be detected between the observed variables not 
explained by the model. Alongside, standardised parameters, 
estimated parameters, and the significance of regression weights 
were calculated. These calculations provided a comprehensive 
understanding of the model, including the strength, direction, 
and importance of the relationships between the variables, as 
well as the relative importance of the different paths in the mod-
el. They also allowed us to identify the variables that are most 
important for the model.

3. Results

3.1. Prior assumptions

Firstly, the Mardia test was conducted to examined mul-
ti-variate normality of the overall set of variables (pertaining to 
both FWS and CT). A statistically significant outcome was pro-
duced [23.362, df = 1771, p < .001], indicating that data were not 
normally distributed. Nonetheless, this test alone does not pro-
vide a practical evaluation of normality given that it is highly 
sensitive to sample size (n = 2498). Thus, in line with recommen-
dations made by Stevens (2009), descriptive statistics were calcu-
lated for asymmetry and kurtosis for each variable with the aim 
of examining whether individual variables showed deviations 
from a normal distribution (see Table 3). As can be observed, 
examination of kurtosis produced a value of 4.17 in the case of 
CT6, exceeding the threshold of 3 which can be considered as 
the limit for deviation from a univariate normal distribution in 
data collected from large samples (Westfall & Henning, 2013). 
Based on this, it was decided to exclude this variable from the 
structural models. 

Outcomes from the Bartlett sphericity test revealed that the 
correlation matrix is not an identity matrix [1399,5; df = 20; p 
< .001]. On the other hand, as can be shown in Table 3, meas-
ures of sampling adequacy (MSA) were calculated to identify 
any potential issues with the data, producing values equal to or 
higher than .8 for all variables. The Kaiser-Meyer-Olkin (KMO) 
measure of sampling adequacy for the overall set of variables 
was equally acceptable [KMO = .88]. These results can be shown 
in Table 3.

3.2. Predictive capacity of the overall construct of critical 
thinking on future work skills

To test hypotheses H1 and H2, a model was proposed to ex-
amine the existence of causal relationships, considering the CT 
scale as a predictive exogenous variable conforming to a single 
dimension (Sosu, 2013). The two dimensions of the FWS scale 
were considered as the dependent endogenous variables. Name-
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ly, the CAS (cognitive and adaptability skills) dimension, which 
grouped together items S1, S3, S5, S6, S8 and S9, and the CIS 
(collaboration and integration skills) dimension, which grouped 
together items S2, S7 and S10 (Chacón-Cuberos et al., 2021). Fol-
lowing inspection of modification indices and in consideration 
of what is known about the relationships it was sought to exam-
ine, a correlation term was added between the S2 and S3 FWS 
scale variables. Following specification of the model, analysis of 
model fit produced acceptable indices [CFI = .959; TL I= .953; NFI 
= .952]. Absolute indices also indicated good model fit [RMSEA 
= .042; SRMR = .042]. Figure 3 presents a path diagram of the 
developed model. Error terms have been removed in order to 
aid visualisation. 

Figure 3. Path diagram of the predictive capacity of CT on dimensions pertai-
ning to FWS. Own work.

Table 4 presents estimated standardised coefficients along-
side 95% confidence intervals. From these results, it can be ob-
served that the regressions produced in the model (CT  CIS 
and CT  CAS) are statistically significant [p < .001]. Thus, it 
can be concluded that the construct of critical thinking has a 
predictive capacity or influence over the two dimensions of the 
FWS scale. In both cases, a moderate predictive capacity is seen, 

with a stronger influence exerted on the dimension of cognitive 
skills and adaptability CAS [b = 0.311] than the dimension of col-
laboration and integration skills [b = 0.271]. A correlation was 
also confirmed to exist between the S2 (social intelligence) and 
S3 (novel and flexible thinking) variables from the FWS scale [b 
= 0.251].

Table 4.

Standardised coefficients pertaining to the predictive capacity of CT on the 
FWS dimensions

Est LI LS SE Z p-value

CT  CAS 0.311 0.293 0.328 0.009 35.387 .000

CT  CIS 0.271 0.239 0.302 0.016 16.741 .000

CIS  CAS 0.955 0.893 1.018 0.032 29.974 .000

S2  S3 0.251 0.195 0.306 0.028 8.873 .000

Source: Own work.

3.3. Effect of the CT construct on the latent variables pertai-
ning to FWS. Multi-group approach

Analysis following a multi-group approach was proposed 
with the aim of detecting potential differences in the relation-
ships between constructs between students undertaking voca-
tional training (n = 1798) and Baccalaureate studies (n = 1150). 
This model produced better fit according to calculated statistics 
[CFI = .961; TLI = .955; NFI = .946; RMSEA = .041; SRMR = .043]. 
As can be seen in Table 5, differences can be seen, to a certain 
extent, between the standardised regression weights estimated 
for the two groups. With regards to the predictive capacity of 
CT on cognitive skills and adaptability, a stronger influence can 
be seen within the group undertaking vocational training. In the 
case of the predictive capacity of collaborative and integration 
skills, only a minor difference is seen between groups. These dif-
ferences may be explained in light of the stronger orientation of 
students undertaking vocational training towards their immedi-
ate working future.

Table 3.

Measures of asymmetry and kurtosis for variables describing skills [S1-S10] and critical thinking [CT1-CT11]

Mean Asymmetry Kurtosis MSA Mean Asymmetry Kurtosis MSA

S1 2.83 0.04 -1.29 .91 CT1 3.67 -0.56 -0.38 .90

S2 2.27 -0.05 -1.04 .90 CT2 3.91 -0.71 0.03 .86

S3 2.39 -0.33 -1.29 .86 CT3 3.69 -0.59 -0.62 .89

S5 2.54 -0.17 -1.17 .92 CT4 3.54 -0.34 -0.51 .86

S6 3.13 -0.81 -0.31 .91 CT5 3.51 -0.37 -0.60 .83

S7 2.67 -0.41 -1.23 .92 CT6 4.50 -2.04 4.17 .84

S8 3.25 -1.15 0.76 .90 CT7 3.95 -0.89 0.21 .88

S9 3.10 -0.60 -0.63 .92 CT8 4.18 -1.06 0.70 .87

S10 2.84 -0.58 -0.78 .92 CT9 3.92 -0.71 -0.15 .87

CT10 3.49 -0.39 -0.77 .80

CT11 3.90 -0.74 0.14 .85

Source: Developed by the authors



José Javier Romero-Díaz de la Guardia, María del Carmen Olmos-Gómez y Marina García-Garnica

Volumen 53 número 4, octubre-diciembre, 2024 / págs. 369-379

375

Table 5.

Standardised coefficients pertaining to the predictive capacity of CT on FWS 
dimensions. Multi-group approach

Stage Est LL UL SE Z p-value

CT  CAS VET 0.350 0.329 0.371 0.011 32.824 .000

Bacc 0.254 0.224 0.285 0.016 16.400 .000

CT  CIS VET 0.286 0.248 0.324 0.019 14.733 .000

Bacc 0.251 0.194 0.308 0.029 8.637 .000

CIS CAS VET 0.973 0.897 1.048 0.039 25.146 .000

Bacc 0.921 0.818 1.023 0.052 17.626 .000

Source: Own work

3.4. Predictive capacity of the latent variables of CT on the 
latent variables of FWS

In order to test H3 and H4 hypotheses and determine the 
more specific predictive capacity exerted by the variables com-
prising the CT scale, a second phase of analysis was performed 
in which the two latent variables or dimensions making up the 
CT scale were considered as the exogenous variables or predic-
tors. This analysis was conducted in line with the validation per-
formed in a similar context by Olmedo-Moreno et al. (nd). On 
the one hand, the observable variables CT1, CT7, CT8, CT9, CT10 
and CT11, which encapsulate RCT (reflective critical thinking) 
were considered and, on the other hand, ECT (executive critical 
thinking) was considered, which groups together the observa-
ble variables CT2, CT3, CT4 and CT5. The model was improved 
by removing the variable CT6 in consideration of kurtosis and 
by adding an interaction term between the variables S2 and S3, 
following perusal of the modification indices produced. The esti-
mated model presented highly acceptable fit indices (CFI = .968; 
TLI = .962; NFI = .961; RMSEA = .038; SRMR = .038).

Table 6.

Standardised coefficients pertaining to the predictive capacity of TE dimen-
sions on HFL dimensions.

Est LL UL SE Z p-value

RCT  CAS 0.399 0.316 0.482 0.042 9.409 .000

RCT  CIS 0.281 0.159 0.403 0.062 4.521 .000

ECT  CAS -0.060 -0.141 0.022 0.042 -1.428 .153

ECT  CIS 0.011 -0.105 0.128 0.060 0.191 .849

Source: Own work.

Given the outcomes presented in Table 6, it can be observed 
that the proposed relationships were not statistically significant. 
Specifically, regressions estimating the predictive capacity of 
the executive critical thinking dimension on the FWS dimen-
sions were not significant, suggesting that no influence existed. 
Nonetheless, the regressions established between the “reflective 
critical thinking” dimension and FWS did prove to be statistical-
ly significant, supporting the existence of a positive predictive 
capacity of this dimension on both dimensions of the FWS scale. 
Further, the strongest relationship emerged with regards to the 
cognitive skills and adaptability dimension (b = 0.399). Figure 4 
presents the path diagram of this structural model. 

3.5. Predictive capacity of CT dimensions on FWS dimensions. 
Multi-group approach

Finally, a structural model was proposed to analyse the 
influence or predictive capacity of the dimensions of critical 
thinking on the dimensions pertaining to future work skills. A 
multi-group approach was used with the aim of uncovering po-
tential differences in outcomes as a function of whether respond-
ents were undertaking vocational training (n = 1798) or Bacca-
laureate studies (n = 1150). Fit statistics again demonstrated that 
the model was well suited to the collected data (CFI = .970; TLI = 
.964; NFI = .955; RMSEA = .037; SRMR = .039).

Table 7. 

Standardised coefficients pertaining to the predictive capacity of CT dimen-
sions on FWS dimensions. Multi-group approach

Stage Est LL UL SE Z p-value

RCT  CAS VET 0.413 0.304 0.521 0.055 7.444 .000

Bach 0.405 0.271 0.539 0.068 5.937 .000

RCT  CIS VET 0.260 0.105 0.415 0.079 3.294 .001

Bach 0.324 0.124 0.524 0.102 3.181 .001

ECT  CAS VET -0.034 -0.141 0.074 0.055 -0.616 .538

Bach -0.122 -0.254 0.010 0.067 -1.813 .070

ECT  CIS VET 0.046 -0.102 0.195 0.076 0.609 .542

Bach -0.048 -0.239 0.143 0.098 -0.494 .621

Source: Own work.

In the same way as seen following analysis of the predictive 
capacity of the overall construct, it can be observed in Table 7 
that, for all groups, no statistically significant regression coeffi-
cients were produced with regards to the predictive capacity of 
the executive critical thinking dimension on future work skills. 
On the other hand, the reflective critical thinking dimensions 
was shown to have an influence on both dimensions of future 
work skills. Nonetheless, taking this analytical approach, no 
meaningful difference was detected between groups. Only a 
slight difference emerged in the regression weights pertaining 
to collaboration and integration skills, with the association being 
stronger in the group of Baccalaureate students (b = 0.324) than 
in the group of vocational training students (b = 0.260).

Figure 4. Path diagram of the predictive capacity of CT dimensions on FWS 
dimensions. Own work.



José Javier Romero-Díaz de la Guardia, María del Carmen Olmos-Gómez y Marina García-Garnica

Volumen 53 número 4, octubre-diciembre, 2024 / págs. 369-379

376

4. Discussion

The primary finding of this study is that when CT is con-
sidered as a unified construct, its influence on the dimensions 
of FWS is both significant and positive. However, when CT is 
divided into its two dimensions (executive critical thinking and 
reflective critical thinking) only RCT has been confirmed to 
have a significant influence on future work skills, specifically 
on cognitive and adaptability skills and collaboration and in-
tegration skills.

This result suggests that while RCT fosters deep reflection, 
self-evaluation, and a careful consideration of various perspec-
tives, which are crucial for developing key competencies for the 
workforce, ECT may not have the same direct impact. One pos-
sible interpretation is that ECT, being more action-oriented and 
focused on immediate decision-making and problem-solving, 
may not directly engage with the deeper reflective processes 
that are required for the development of long-term work skills, 
which are more reliant on adaptability, collaboration, and crit-
ical evaluation.

In the educational field, these findings are particularly sig-
nificant, as they highlight the importance of fostering reflective 
critical thinking in students, as it promotes the deep cognitive 
processes needed to navigate complex work environments. The 
ability to critically evaluate experiences, learn from them, and 
consider diverse perspectives is essential for preparing students 
for the evolving challenges of the modern job market. There-
fore, educational curricula should emphasize the development 
of reflective critical thinking skills to better equip students with 
the competencies required for future employment.

Critical thinking is commonly described as a higher-order, 
intentional cognitive process (Lipman, 1997), where different 
mental functions enable individuals to reflect on, question, 
and make decisions about their thoughts, beliefs, and actions 
(Godoy, 2017). Critical thinking is an important construct 
which, given its influence on students’ future work skills, 
should be worked on within the educational context. In sup-
port of this, outcomes obtained in the present study highlight 
the predictive capacity of a set of variables regarding critical 
thinking on variables related with future work skills. In an in-
ter-connected society, subject to the constant flux of informa-
tion and continuous change, the acquisition of transversal, ge-
neric and transferrable skills (Aguerrevere et al., 2020), such as 
critical thinking, is key to successfully engagement in both the 
social and occupational spheres (Bezanilla et al., 2018; Bezanilla 
et al., 2021; Flores, 2016; Franco & Almeida, 2015).

Obtained outcomes enable the importance of critical think-
ing in occupational contexts to be underlines, in accordance 
with other previously published reports (Aguerrevere et al., 
2020; Bezanilla et al., 2018; Tamayo & Wisley, 2018; World Eco-
nomic Forum, 2016). This situation has turned critical thinking 
into one of the most demanded skills in the educational ambit 
(Sosu, 2013). As stated by Gonzales Llontop and Otero Gonza-
les (2021), the development of critical thinking is essential at 
all educational stages. Claims supported by its incorporation 
within educational policies and the curriculum 

More specifically, prior examinations of the constructs of 
critical thinking (Olmedo-Moreno et al., nd) have managed to 
confirm that “reflective critical thinking” is the dimension to 
have a direct predictive capacity on future work skills. This 
dimension groups together measurements of aspects such as 
reflection on the motives behind a debate, the reasons behind 
personal decisions, reflection around personal experiences, 
checking information accuracy, reflection on the consequences 

of decisions and reflection on personal actions. This group of 
variables exerts a greater predictive capacity on cognitive skills 
and adaptability. This analysed aspects such as the ability to 
evaluate and contribute ideas, innovative and flexible thinking, 
computational thinking, the capacity to evaluate and develop 
content for different channels of communication, creative man-
agement, and knowledge management. Thus, the importance of 
the reflective aspects of critical thinking were highlighted. This 
is in accordance with contributions made by Godoy (2017) in 
terms of intentionality and its influence on certain skills consid-
ered to be key for professional practice in current occupational 
contexts (Chacón-Cuberos et al., 2021; Davies et al., 2011).

In another sense, multi-group analysis revealed the CT 
construct to have a greater predictive capacity on FWS within 
VET students. This greater influence may be explained by the 
specific focus of VET towards the professional setting and the 
fact that students undertaking such training are facing more 
immediate insertion in the working world. As stated by Jalil 
Naji (2018), vocational training should create the conditions 
and measures needed to prepare students and facilitate their 
short-term insertion in the job market. This suggestion takes on 
even more meaning in light of the new dual VET model. This 
model confers greater responsibility onto study centres over 
student training and, according to recent studies, improves 
their chances for occupational insertion relative to a tradition-
al model (Bentolila & Jansen, 2019). Various attempts at edu-
cational reform carried out in Spain have sought to adjust the 
vocational training model to meet the needs of the productive 
system (Brunet & Böcker Zavaro, 2017). One such attempt is 
particularly evident in the First Strategic Plan for Vocational 
Training within the Educational System (Ministerio de Edu-
cación y Formación Profesional [Ministry of Education and 
Vocational Training], 2019) and the recent Modernisation Plan 
for Vocational Training (Ministerio de Educación y Formación 
Profesional [Ministry of Education and Vocational Training], 
2020). It also serves to highlight that this difference was not 
maintained when analysis was conducted based on the latent 
variable of CT. 

Findings of the present research support the inclusion of 
critical thinking skills as a central aspect to be developed with-
in post-compulsory non-university teaching settings. Similar 
conclusions have been made in relation to higher education 
contexts (Benzanilla et al., 2021; Tapia et al., 2019). 

5. Conclusion

It is important to approach work on critical thinking skills 
from early ages but, especially, at educational stages that are 
more strongly linked to future work contexts such as vocation-
al training, although the Baccalaureate context should not be 
ignored. Educational bodies must provide recommendations, 
guidelines and strategies as a way of infusing skills inherent to 
critical thinking into the development of curricular content and 
subjects at these stages.

Developing critical thinking should be a general objective to 
work on in the context of non-university post-compulsory edu-
cation, having demonstrated in this study its influence or predic-
tive capacity on the skills for the future employment of students 
in training. This consideration is of special interest in the context 
of professional training, given the special connection of this edu-
cational stage with the labour insertion of students. In this field, 
thinking critically is a rising value and the generation of ade-
quate environments that encourage reflection and expression of 
arguments must be promoted.
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Although it is a construct with an entity in itself, critical think-
ing is connected to everyday situations both academically and at 
work, therefore its treatment from education should be tackled 
transversally from the different subjects of the curriculum.

Finally, it is important to mention some of the limitations of 
the present work. For instance, representativeness of the sam-
ple in relation to the different provinces should be improved, 
whilst other parameters not considered here should also be 
considered in the future. Differences may exist according to 
gender, the level of vocational training being undertaken, ac-
ademic year and, even, final year grades. Examination of these 
parameters may reveal other interesting lines of future research.

Building on the findings of this research, future studies 
could explore several promising lines of inquiry. For instance, 
investigating the development of critical thinking across dif-
ferent educational levels and academic subjects in vocational 
training could provide deeper insights into how these skills 
evolve and interact with specific content areas. Additionally, 
longitudinal studies assessing the long-term impact of critical 
thinking skills on students’ transition to the workforce would 
offer valuable information about its practical relevance. Fur-
thermore, examining the role of gender, academic performance, 
and specific vocational disciplines could uncover nuanced dif-
ferences in how critical thinking is fostered and utilized across 
diverse student populations. These avenues would help refine 
educational strategies aimed at enhancing critical thinking in 
various contexts.
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