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Abstract

Context: In the last few decades, the constant and exponential changes in the society's con-
sumption of information have increased the awareness of practitioners from the education
and training field, on the need for training programs for the enhancement of critical thin-
king skills and media literacy among students from Initial Vocational Education and Trai-
ning (IVET) who are less exposed to intellectual trainings than their peers in traditional
education pathways.

Approach: With this impetus, the present paper reports the results of a mixed methods
study evaluating a training program for such competences. Based on a cognitive psychology
theoretical framework, the training program consisted in three main techniques through
which trainers can work with students in the classroom. N= 35 trainers from five different
countries (i.e., Greece, Italy, Spain, Portugal, and the Netherlands) were instructed about
the training techniques and implemented them in their training centres. Then, a total of
N= 288 students among these countries were involved in the testing of the training, which
took place on a duration average of 5 months. Mixed methods approach was used to eva-
luate the effectiveness and quality of the training. Notably, prospective statistical analysis
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evaluated the training's impact of the participating students and compared with a control
group. Qualitative interviews examined the training's lived experience with a group of stu-
dents and trainers.

Findings: The quantitative and qualitative analysis of pre/post- measures of critical thinking
skills and media literacy of the experimental group, and the comparison with the control
group, indicate an increase in these competences and confirm the efficacy of the training
intervention.

Conclusion: These results inform about the usefulness of the training program cross-cultu-
rally and the feasibility of training strategies based on cognitive psychology. Moreover, the
paper offers a methodological contribution thanks to the proposition of the mixed methods
approach for training programs assessment.

Keywords: Critical Thinking Skills, Social Media, Educational Program, Qualitative
Research, Quantitative Research, VET, Vocational Education and Training

1 Introduction

Given the constant and exponential changes of information and technology, scholars and
practitioners have highlighted the imperative for finding practices devoted to the promotion
of critical thinking skills and media literacy in the context of Initial Vocational Education
and Training (IVET) (Bolafos & Salinas, 2021; Candido et al., 2023; Fraillon et al., 2014;
Hague & Payton 2011). This emphasis stands in the context of IVET since intellectual disci-
plines and educational opportunities for critical engagement are less prominent (European
Commission, 2020; Perini et al., 2022; Riesmeyer et al., 2016; Tommasi et al., 2022). The core
part of the IVET is the focus on the application of technical and practical modules to prepare
students for the labour market which reduces the occasion to foster intellectual opportunities
(European Commission, 2020; Perini et al., 2022; Riesmeyer et al., 2016; Sartori et al., 2022;
Tommasi et al., 2023). IVET teachers and trainers operate in the absence of formal ways of
approaching such skills with unclear expectations about appropriate programs.

Recent reviews of the scientific literature presented the lack of a consensus on the defini-
tion of critical thinking skills and media literacy and how to address these dimensions in the
context of IVET (see Tommasi et al., 2023). The absence of shared approaches and instituti-
onal guides leaves to the own responsibility of trainers, teachers, and Vocational Education
and Training (VET) centres the promotion of such skills. Ultimately, the question on how
IVET teachers and trainers can find a guide for educational actions to foster critical thinking
skills and media literacy remains unanswered (European Commission, 2020; Riesmeyer et
al., 2016; Sartori et al., 2022; Tommasi et al., 2023).
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The overreaching aim of the present study is to take into account this gap on how to promote
critical thinking skills and media literacy in the context of IVET. To pursue this aim, the study
used a mixed methods approach to evaluate and examine a novel designed program of trai-
ning for enhancing critical thinking skills and media literacy in IVET students. The designed
program focused on training for supporting IVET students in behaving critically followed
recent advance in cognitive psychology. It has been realized by the NERDVET project (Think
smart! Enhancing critical thinking skills and media literacy in VET, n.d.), an Erasmus+ KA3
project co-funded by the European Commission, a cross-country project involving allied
VET centres from Greece, Italy, Portugal, Spain, and The Netherlands. This project had the
proposition of developing a novel educational program to support VET teaching staft in in-
creasing critical thinking skills and media literacy of their students.

In more details, the NERDVET educational program bases on different training tech-
niques and follows the cognitive psychology notion of self-nudging as a theoretical frame-
work. Applying a cognitive psychology approach, teachers and trainers implemented tech-
niques focused on (a) fostering the use of reliable sources, (b) reducing irrational beliefs
and cognitive biases, and (c) proactive behaviours (Hertwig & Griine-Yanoff, 2017; Kenyon,
2014; Noorani et al., 2019; Soll et al., 2014). According to the notion of self-nudging, teachers
and trainers are active actors in fostering students' capacity to create a set of specific perso-
nal strategies to reach a target or to tailor their behaviour for a proactive purpose (Thaler &
Sunstein, 2008; Torma et al., 2018), e.g., using reliable sources, reducing the reference to irra-
tional beliefs, and being proactive in behaving critically in their daily life. Training programs
based on self-nudging are meant to foster proactive commitment of individuals in the pro-
cessing of information, supporting the creation of specific individuals' strategies to critically
evaluate information and adopt a specific behaviour (Sartori et al., 2022).

In the present paper, we begin presenting the designed actions of the NERDVET part-
nership and the training program. Five groups of teachers and trainers from five different
countries participating to the NERDVET project (Greece, Italy, Spain, Portugal, and The
Netherlands) worked together to test a set of techniques and practical exercises for enhan-
cing critical thinking skills and media literacy. Second, we continue reporting the number of
participants involved in the training program, i.e., teachers and trainers, and students of each
involved country of the project. Here, we present the mixed methods approach, i.e., quan-
titative and qualitative approaches, used for examining the quality the programs. Third, we
report the results of our examinations. Prospective statistical analysis offers evidence of the
efficacy of the training in promoting the critical thinking skills and media literacy. Prospecti-
ve analysis of interviews offers indications of the experiences and perceptions of the training.
We conclude discussing our results offering indications for theory and practice.
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2 Method

In the present study, we evaluated a training program for supporting IVET students in beha-
ving critically. The training program followed recent advance in cognitive psychology, and
it has been realized by the NERDVET project. For the assessment of the effectiveness of the
training, we used a mixed methods approach

2.1 Training Program

The training program refers to a shared definition of critical thinking skills and media litera-
cy resulting from a cognitive psychology framework. That is, critical thinking skills include:

"metacognitive competence concerning abilities of reflection, analysis and questioning of infor-
mation resulting in proactive behaviour and citizenship. [...] media literacy as the equivalent of
media information literacy, where the alphabet and language used are media content. Media
literacy encompasses the knowledge and skills to think critically about media information through
an understanding of media representations, structures and implications.” (Tommasi et al., 2023;

p. 16).

Thus, approaching critical thinking and media literacy from a cognitive psychology perspec-
tive, focusing on how individuals analyse and understand information and concepts, inclu-
ding those coming from digital media, implies helping them creating connections between
concepts, break down information and rebuild it with logical connections, as — in doing
so — their understanding of that information/concept will increase. By transferring these
concepts to the educational context, a range of training objectives are ultimately defined: 1)
Supporting the use of procedures to detect misinformation; 2) Enhancing the awareness of
cognitive biases; 3) Enhancing the individuals’ ability to develop personal strategies and pro-
cedures to process information objectively and behaving critically in a digital environment
(Hertwig & Griine-Yanoff, 2017; Kenyon, 2014; Noorani et al., 2019; Soll et al., 2014). By
coupling these cognitive aspects with the previously mentioned factors related to the deve-
lopment of critical thinking in IVET, the following three educational techniques have been
at the core of the training program tested: (a) Debunking misinformation by using reliable
sources; (b) Raising awareness on biases, irrational beliefs and heuristics; (c) Self-nudging
(Sartori et al., 2022; Thaler & Sunstein, 2008; Torma et al., 2018).

The training program began with a train the trainer session with a training meant to teach
the three techniques above presented to teachers and trainers. This occurred in different
online sessions during which Francesco Tommasi and Andrea Ceschi taught teachers and
trainers in an interactive modality. Then, participants of the train the trainer session develo-
ped a series of training strategies and then trained themselves in their use and application. In
parallel to the rules set as common ground, trainers were still granted a degree of freedom to
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decide how to transfer the contents of the training program to their students. Furthermore,
the proposed exercises and strategies were adapted for the training program in each country,
especially in terms of simplification or the use of classroom content in a customised form.
Some group of teachers and trainers have additionally found ways to thematically modify
them to integrate them in the topics of the lessons. Moreover, other cases of teachers creating
their own exercises, taking inspiration from the training techniques, or translating them in
their national languages to foster efficacy were registered. In addition, five video animations
were available for teachers’” use. These video tutorials unanimously proved to be useful tools
to expose topics and ideas for discussion, present visual stimuli to accompany the exercises,
as well as to allow brainstorming and debate.

Then, the training programs for each country took place in a timeframe that ranged from
three to seven months, average duration of five. Vocational education and training providers
have been able to arrange their training phases by frequency and length of the training, ac-
cording to the needs of their students and to the trainers' work programmes. With respect to
the participation of teachers and trainers, they volunteered to take part and to involve their
students. 35 trainers (age range 24 to 50 years old) volunteered to take part in the training
program and included N = 288 students (age range 15 to 31 years old) which were randomly
identified in each VET centre. Simultaneously, each vocational education and training pro-
vider established one control group, for a total of N = 173 learners, with the aim to compare
the impact of the training on the experimental group (see Table 1).

With respect to the duration, the training program followed different time frames ac-
cording to differences in terms of a) duration of the educational programs, b) national and
regional holidays, and c¢) duration of the school year. Specifically, The Netherlands IVET
centre took three months (February — April 2022), in Greece took three months (March -
May 2022), in Spain four months (March - June 2022), in Italy five months (February - June

2022), and in Portugal seven months.

Table 1: Descriptive Data of the Study Participants per Each Country

Country Trainers Students Control Studens
Greece 8 30 10

Italy 8 105 39

Portugal 6 82 73

Spain 6 30 7

The Netherlands 7 33 23
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2.2 Assessment of the Training Program: Mixed Methods Approach

We used a mixed methods approach for purposes of (a) expansion (extending breadth and
scope) to allow exploration of multiple levels of influence and (b) triangulation to assess
the extent to which qualitative and quantitative findings corroborate each other (Caves &
Oswald-Egg, 2023; Morse, 2016; Shorten & Smith, 2017). We used a quantitatively and qua-
litatively driven approach meant to supplement each other. Quantitative part was theoretical
drive and so deductive. In this case, self-report measures (described below) have been used to
assess pre/post- training program the level of critical thinking skills and media literacy. Data
collected are then analysed in order to find evidence of significant differences between two
time points (time 1, pre-training vs time 2, post-training), and two groups (1 control group
without training and 1 experimental group of people who participated in the program. Qua-
litative part was inductive as meant to examine the experiences and perceptions of teachers
and trainers, and students who participated in the training program. Data collected are then
analysed to explore the lived experience and find indications for the improvement of the
training, as well as to expand the knowledge on the factors contributing to the enhancement
of critical thinking skills and media literacy. Quantitative and qualitative data were collected
concurrently, analysed independently, then merged and integrated to create the research nar-
rative (Morse & Neihaus, 2009).

Before data collection, participants were informed about the aim of the study who then
provided their consent to the use of the data collected. The study has been approved by the
ethical committee of the University of Verona (n. 2022-45b) according to the declaration of
Helsinki.

2.2.1 Quantitative Assessment

We constructed an online survey protocol comprising two scales and demographics. Using
the online survey software LimeSurvey, students of the VET centres were invited to partici-
pate via teachers and trainers before and after the training involving both participants of the
training and a control group of students of the same age and classes. The survey took between
five and seven minutes for them filling in it. Analyses have been conducted using SPSS (ver-
sion 22). We used a self-evaluation tool to allow teachers and trainers to verify which is their
level of critical thinking skills and media literacy, whether there is room for improvement
and whether the learning activities carried out during the training were effective. Results can
then be easily interpreted by looking at the range of the answers. Particularly, we used the
California Critical Thinking Scale developed by Facione, and Giancarlo in 1998, and adap-
ted to Dutch, Greek, Italian, Spanish and Portuguese. It contests in 27 items on a five-point
Likert-type scale (1 = Strongly Disagree to 5 = Strong Agree) and the internal consistency
coefficient of the scale was 0.88.
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The other assessment tool employed was the Self-Nudging Scale, which has been developed
for the present study. It is a seven-point Likert scale consisting of nine different but connected
behavioural-cognitive dimensions for 27 items related to self-nudging for behaving critical,
namely a) managing information (3 items), b) simplifying information, c) reframing alter-
native information (3 items), d) behaving critical explicitly (3 items), e) social influence (3
items), d) using alternative strategies, f) managing data (3 items), g) using self-incentives (3
items), h) emotional affections (3 items), and i) using self-reminders (3 items) (reliability of
each scale ranged from .80 to 91).

After the first data collection, we operated on time fatigue and efforts of students, and
the scale was reduced from 64 items to 54 by cutting the number of items of the California
Critical Thinking Scale (n = 7 items) and the Self-nudging scale (eliminating the scale "using
self-incentives").

Then, we conducted a Confirmatory factor analysis (CFA) to examine the factor structure
of the Self-Nudging Scale as a means to verify the reliability of the measure. To do so, we
tested the scale with separate factors which led to a good model fit (y2 (224) = 492, p < 0.001,
SRMR = 0.06, RMSEA = 0.062, CFI = 0.95) and in line with recommended cut-off scores
(CFI = 0.95; SRMR < 0.06; RMSEA < 0.08, e.g., Hu & Bentler, 1999). No error terms were
allowed to correlate.

2.2.2 Qualitative Assessment

We devised a field study by involving a mix of qualitative data collection and analysis me-
thods; coupling semi-structured interviews with the grounded theory approach (Charmaz,
2008; Glaser et al., 1968). On the one hand, qualitative data collection has been considered to
conduct an exploratory investigation from the standpoint of the experiences and views of the
participants. On the other hand, the grounded theory approach allowed us to generate new
knowledge by valuing the experiences and narratives of participants. This method has been
used in similar research contexts (Tacconi, 2011; Tacconi & Morbioli, 2019) since it also helps
considering unexpected elements that may occur in qualitative data.

We collected data via semi-structured interviews to keep the focus on the research object,
without a strict structure of questions. As such, this method helped to let participants tell
and present their opinions and link episodes and situations that may be relevant for them.
Following the principles of grounded theory, the starting reference track, was fixed after each
interview with the aim of better investigating the perspectives and experiences reported by
the subjects involved (Charmaz, 2008). For students, the semi-structured interview invol-
ved open questions meant to foster engagement in the participation to the interview. For
example, we started with questions on their experience and perception of the training "How
was the training?" "Have you learnt anything?". Then, we continued following participants
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answers and focused on aspects of the training and their experience, an example of our ques-
tions is "Do you have a particular experience that you would like to share?", "Did you find any
difficulties in following the activities of the trainers?". In this, we also asked participants to
talk about their acquired knowledge and how they evaluated the training in qualitative terms
"Have you applied what you learnt out of the school?", "Did you find the activities useful for
you?". In closing, we asked whether they wanted to advance suggestions about the training
program.

For teachers and trainers, we used a similar semi-structured interview. We began with
open questions on their experience of the training, i.e., "How was the training? Did you enjoy
it?". We continued talking about their experience in the classroom, asking the participants
about particular meaningful and/or negative stories of their training implementation. In clo-
sing, we left teachers and trainers to talk about their perception of the value of the training by
asking "Is there anything you would like to add to this interview?", "Do you have additional
comments about the training?". In these terms, we tried to make the participants to feel free
as much as possible to share their comments and views of the training.

Participants were invited via email, i.e., brief description of the study accompanied the
invitation. A total amount of 14 students and trainers were involved in the study. The in-
terviews were conducted electronically via Zoom according to the interview's possibilities

(average interview time, M = 35 minutes, standard deviation 10.23).

2.2.3 Data Analytic Plan

Interviews were audio-recorded and then transcribed at the end of the data collection. For
anonymity concerns and analysis purposes, a progressive code to each conversational turn of
the word has been assigned to make each extract traceable. Quantitative data were analysed
with independent ¢-test and paired-sample ¢-test in order to verify the alternative-hypothesis
of significant differences in pre/post training and for the comparison between the control
and experimental group.

For anonymity concerns and analysis purposes, a progressive code to each conversational
turn of the word has been assigned to make each extract traceable. For example, the code
[INT004/03] indicates the interviewee number INT04 in the/03 turn of the interview. In the
end, data were analysed according to the guidelines of grounded theory. Sets of information
were grouped into categories and sub-categories to systematize the interviewees' contribu-
tions to the research focus. The use of codes allowed a continuous analysis and re-categori-
zation of the original interview texts and providing the sketching of a model anchored to the

data on which it was built. Such a procedure has been administered manually.
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3 Results

Analysis of quantitative and qualitative data revealed interesting results about the training
program. For clarity and convenience, we report them in separate sections (i.e., 3.1 and 3.2)
and we narratively combine them in the discussion.

3.1 Quantitative Part

With respect to the quantitative part of the assessment, we firstly run descriptive statistics of
the involved groups. Table 2 reports the descriptive statistics for each country at time 1 and
time 2 of data collection.

Table 2: Samples Descriptions at Time 1 and Time 2 of Data Collection

Time 1 Time 2
Group Gender Group Gender
Age Age
Exp. Control  Male Female Exp. Control  Male Female

Greece 12 / 12 / 21 48 9 29 28 20
Italy 114 17 113 18 17.2 114 17 113 16 17.2
Portugal 37 39 26 50 17.3 71 58 33 96 28.5
Spain 15 11 26 / 18.3 15 11 26 / 18
The Netherlands 50 16 56 9 18.2 50 16 23 3 18.2

We firstly tested the hypothesis assuming significant higher levels of critical thinking skills
and media literacy within the experimental group of students at the end of the training,
i.e., pre-post comparison, using paired-sample t-tests. Secondly, we tested the comparison
between the experimental group and the control group for each country via independent-
sample t-test. We made pre/post- and experimental vs control group comparisons for the
variable California Critical Thinking Scale and the Self-nudging dimensions (N = 8).

In respect to the first group of hypotheses, first, students from Greece reported
an improvement for the general level of critical thinking (#(11) = 4.58, p = .001), plus
improvements for the dimensions of self-nudging linked with the behavioural strategies and
the management of information in a critical modality. Particularly, students reported higher
levels of reframing alternative information (#(10) = 2.34, p = .042), behaving critical explicit-
ly (#(10) = 2.89, p = .02), social influence (#(10) = 3.49, p =.01) and managing information
(t(10) =2.3, p =.04). Second, students from The Netherlands showed higher levels for all the
dimensions of critical thinking and self-nudging scale except for the dimension of reframing
alternative with a p-value slightly higher than the cut-off of p < .05. Third, students from
Italy reported improvements as well. Participants of the training program resulted to have
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higher levels of critical thinking (#(98) = 2.85, p =.001), and the self-nudging dimension of
simplifying information (#(95) = 1.95, p =.03), b) social influence (£(94) = 2.34, p =.01), ma-
naging data (#(94) = 2.96, p = .002), and emotional affections (£(94) = 2.86, p = .003). Fourth,
students from Portugal reported to have similar results with higher levels of critical thinking
(t(36) = .43, p =.001), and self-nudging dimensions of simplifying information (#(30) = 3.19,
p =.003), social influence (#(29) = 1.97, p = .05), using alternative strategies (#(29) = 5.05, p
=.001), managing data (#(29) = 2.56, p = .02) and emotional affections (#(29) = 2.23, p = .03).
Lastly, students from Spain showed improvements in critical thinking (#(14) = 1.75, p =.004),
and managing information (#(13) = 1.77, p = .05), simplifying information (#(13) = 1.35, p =
.03), and reframing alternative information (#(13) = 1.03, p = .02) for self-nudging.

Such improvements are related to the fact that students attended the training, because the
comparison with control group reveals that participants of the training program had higher
levels of critical thinking and media literacy when compared to participants of the control
group, i.e., second group of hypotheses. This appears for each country with no exceptions.
Although not all the control groups had a sufficient number of participants to be compared
with the pilot training group, the independent t-test revealed small (i.e., p = .05) to higher
(i.e., p=.001) significant differences with improvements of critical thinking and self-nudging
dimensions.

Students from Greece reported a significant difference for the improvement in critical
thinking (#(67) = 3.48, p =.001), in managing information (#(67) = 1.78, p =.04), and in using
alternative strategies (£(67) = 2.18, p = .016). In The Netherlands students the differences of
improvement were significative in critical thinking (#(40) = 1.14, p = .04), in managing in-
formation (#(40) = 1.54, p = .05), and in using alternative strategies (#(40) = 2.27, p = .014).
In Italian students, all the dimensions examined reported significant differences with the
control group: critical thinking (#(98) = 2.91, p = .001); managing information (#(95) = 2.28,
p = .001); simplifying information (#(94) = 1.95, p = .026); reframing alternative (#(93) =
2.03, p = .002); behaving critical explicitly (#(95) = 2.45, p = .001); social influence (#(94) =
2.34, p = .011); using alternative strategies (#(95) = 2.05, p = .002); managing data (#(93) =
2.96, p = .003); emotional affections (#(95) = 2.86, p = .002). Significant differences among
the groups of Portugal students were found in critical thinking (#(139) = 1.64, p = .03), mana-
ging information (#(127) = 1.49, p = .006), behaving critical explicitly (#(127) = 1.86, p = .04),
social influence (#(127) = 1.11, p = .004) and emotional affections (#(127) = 1.53, p = .05).
In Spanish students, all the dimensions examined reported significant differences with the
control group: critical thinking (#(24) = 2.56, p = .009); managing information (#(24) = 3.08,
p =.003); simplifying information (#(24) = 3.14, p = .002); reframing alternative (#(24) = 3.27,
p =.002); behaving critical explicitly (#(24) = 3.29, p = .002); social influence (#(24) = 2.54, p
=.009); using alternative strategies (#(23) = 3.23, p = .002); managing data (#(23) = 3.28,p =
.002); emotional affections (£(23) = 2.79, p = .005).
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3.2  Qualitative Part

Regarding the qualitative part of the assessment, four main aspects resulted from the analy-
sis, namely: (a) Quality of the training program, (b) effectiveness of the training program, (c)
contents of the training program, and (d) integration of the training program within VET
curricula (see Table 3).

Table 3: Qualitative Results: Categories and Examples of Extracts From the Interviewees

Categories Examples of Interview Extracts

(a) Quality of the training program "Well, we [students] have been able to learn at our own pace, collaborate
with teachers and trainers, it was good." (INT010/02)

"Thanks to the training, we [teachers] have also learnt more and maybe we
have also shown higher level of critical thinking and media literacy to our
students." (INT007/02)

(b) Effectiveness of the training program "I wasn't expecting such a huge presence of cognitive biases. I think that ...
at least, I am aware know. And it is more than nothing." (INT005/03)

"Thad this meaningful experience when I noted that students were devising
personal tips to solve problems. This was very satisfactory during the trai-
ning program." (INT004/07)

(c) Contents of the training program "... sometimes... I think that sometimes teachers had problems in enhan-
cing critical thinking and media literacy. This is because they were engaged
with too specific training practices. But in that case, we identified the pro-
blem and perhaps we were critical. Maybe, it was the task, I don't know."
(INT001/08)

"The more we [teachers] have contents, the more we have opportunities to
engage students in different activities for improving their critical thinking
skills and media literacy. I think this is a good point." (INT012/10)

(d) Integration of the training program "Considering my experience, I think that we [students] should have more
within IVET curricula opportunities in the future. It is good to reflect on these aspects and also to
practice.” (INT001/10)

"Our ambition [teachers] is to add these competences in our curricula.
Then, we would like to have a sort of a reference point to build our own
activities... but you know, there are some institutional/regional barriers
that we [teachers/trainers] cannot address." (INT013/09)

3.2.1 Quality of the Training Program

Participants' opinions on the kind of societal changes and labour transformation will lead
to, stressed the crucial role of having a critical thinking mindset and, consequent behaviour,
in daily life. Among the views of the interviewees there is a certain degree of consensus over
the positive experience with the training program, linked with a positive perception of it.
Some participants reported their moral and pragmatic concerns with regards to the informa-
tion-driven society, highlighting and stressing the importance of being aware of one's own
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irrational beliefs and cognitive biases, and the crucial importance of using reliable sources.
Some participants (both students and trainers) emphasized the relevance of the opportuni-
ties offered using the Training program in the classroom, as the consequences of living in an
information-driven society affect not only public environments, (e.g., school, work, etc.) but
also the private sphere. In more detail, participants evaluated the training program as quali-
tatively good and relevant. However, there were some specific concerns coming from trainers
on how to translate the teaching strategies in practical activities in their classes. Accordingly,
some teachers reported how they had to adjust the training's exercises and practices accor-
ding to their students' needs and level of school advancement. By means of example, since
the training program's exercise were developed by a group of trainers from different country
organisations, it was easier for teachers and trainers to use the strategies developed by their
own organisation, rather than employing those from other countries. Despite this, the trai-
ners used similar practices or re-adapted the already existing ones, which indicates that this
issue has not compromised the quality of the pilot action.

3.2.2 Effectiveness of the Training Program

Participants gave relatively high and positive judgments on the use of the training program.
Moreover, they showed a shared view of training activities realised by the teachers and trai-
ners and addressing the students. Particularly, students and teachers indicated how the skills
developed were not limited to the classroom activities as they a) proposed a general definition
of critical thinking and b) students reported how they applied some of the techniques in their
daily life, out of their classrooms. First of all, teachers and trainers of all the organisations
agreed on the importance and the linguistic meaning of having a critical thinking mindset
and good levels of media literacy. They defined it as "the set of skills of an individual which
allow them to deal with the information driven society without incurring in flawed and er-
roneous choices" leading to "avoiding getting lost". Such a result, although it partially echoes
the definition of the academic literature, is particularly crucial for evaluating the effectiveness
of the training, as trainers have been able to foster the students' capacity to offer a personal
perspective on the content of the training. Secondly, this results in the long-term application
of the techniques developed outside the classroom. Accordingly, students reported how they
have applied this way of thinking and behaving in their daily life (e.g., when debating with
peers or looking for information).

3.2.3 Contents of the Training Program

Teachers reported that debating in the classroom and raising awareness of cognitive biases
and prejudice is very interesting and stimulating. Indeed, the debating activity has been the
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one most frequently used by teachers to sharpen students' critical thinking skills and media
literacy. Some teachers and trainers, for example, created two groups with the task of con-
fronting around a specific topic where two different positions can be sustained. During these
activities, students made arguments concerning possible irrational beliefs, cognitive biases
and the use of reliable sources. As such, the debates were more based on the students' ability
of debunking arguments of others rather than on the use of good rhetorical way of presenting
arguments. Despite these positive results, students as well as teachers and trainers reported
some ways in understanding the notion of self-nudging, asking for a clearer description of
the training technique and the related exercises.

3.2.4 Integration of the Training Program Within IVET Curricula

One of the most interesting aspects reported by teachers, trainers and students was the fact
that all agree on the importance of integrating the training program into IVET curricula,
and more broadly into vocational education and training. They actually reported how useful
it was for them to have the possibility to debate and think about the different ways through
which they could make incorrect choices and assumptions due their own irrational beliefs,
biases or when trusting unreliable sources. For most of them, it was quite surprising to un-
derstand how easy can be to make poor decisions. Accordingly, they suggested that IVET
programs should entail at least 1-2 hours per week to develop and continue their critical
thinking training. This is for improving students' skills and also to make them feel engaged
and active, as well as fostering their sense of participation in civic life.

4 Discussion

The study reported the results of the testing of a training program for the enhancement of
critical thinking skills and media literacy in IVET students. Accordingly, the aim of the study
was to shed light onto the effectiveness, gather knowledge on its usefulness and impact and
identify implications for future initiatives. As noted before, the IVET context is a fragmented
context which has no proper identification and specific guidelines at the international level
concerning the provision of training on critical thinking and media literacy competences.
The only main aspect characterizing IVET is that most of the time for education and training
is devoted to the development of practical skills (European Union Communication, 2020).
In the view of the information driven society with information creation, innovation, storage,
and distribution being the modern currency of contemporary society (Bolafios & Salinas,
2021; Fraillon et al., 2014; Hague & Payton, 2011), owning skills and competences that sup-
port critical thinking skills and media literacy becomes crucial (Sartori et al., 2022; Tommasi
etal., 2023). Coupling these moral and pragmatic issues, we found impetus for the realization
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of a training program meant to foster critical thinking skills and media literacy in IVET
students. Such an effort was realized thanks to the collaboration in the NERDVET project
partnership comprising scholars and practitioners from six different countries.

4,1 Narrative Discussion

The training program was offered in an average duration of five months by trained trainers,
while an assessment of its effectiveness has been carried out based on a mixed methods ap-
proach (Morse, 2016; Shorten & Smith, 2017). This mixed methods approach used for the
evaluation of the training program involved both quantitative and qualitative methods. As
previously mentioned, for the quantitative component of the assessment, IVET students who
participated at the training program reported small to large significant differences for most
of the investigated dimensions, with post-training dimensions having significant higher le-
vels than those of the pre-training. Such improvements can be read as a consequence of the
training program, as the comparison between control and experimental groups for the post-
training dimensions revealed significant differences too. That is, provided that the experi-
mental and control groups of each country have completed the same questionnaire and at the
same time, the control groups showed significant lower levels in the dimensions considered
when compared to the training group. This also indicates an improvement in the students
of the training group, which appears as a positive effect of the training. In particular, the
improvements observed indicate that students have reached higher levels for the dimensions
considered, i.e., (a) debunking misinformation by using reliable sources, (b) raising aware-
ness on biases, irrational beliefs and heuristics, (c) self-nudging (Sartori et al., 2022; Thaler &
Sunstein, 2008; Torma et al., 2018).

Quantitative results echo in the qualitative part of the assessment, with indications about
what worked well and why. Particularly, teachers, trainers and students who participated
in the interviews showed a certain level of satisfaction with the activities of the training.
Intriguingly, these results are in line with those of the pre and post comparison and the con-
trol vs experimental group analysis, according to which most of the students demonstrated
higher levels of critical thinking and self-nudging dimensions of behaving critically and the
management of complex information. Students expressed in different terms the quality and
relevance of the training: For the most part, they reported how they were implementing trai-
ning activities in their daily life after the training. This means that, indirectly, the students
were not only focused on the activities at school, but also that teachers and trainers have been
able to foster their capacity to behave critically even in private situations. Accordingly, this
reminds to the background of the training, i.e., self-nudging notion. Students have shown
to have improved their use of reliable sources while reducing irrational beliefs and cognitive
biases, and, in particular, have shown proactive behaviours (Hertwig & Griine-Yanoff, 2017;
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Kenyon, 2014; Noorani et al., 2019; Soll et al., 2014). Lastly, teachers and trainers found the
training activity itself interesting and relevant, also in the possibility that the Training pro-
gram gives to support students in their critical thinking beyond the testing that was carried
out within the NERDVET project.

As it has been argued throughout this paper, the participants' opinions gathered both by
means of the standard training program monitoring, as well through the formal assessment
system, are clear and uniform in reporting positive judgements on the training program ex-
perience. As a matter of fact, expressing it in different ways, all actors (teachers/trainers,
students, supporting and project staff) directly involved in the training have stated that the
training program should be systemically integrated in the curricula of their training centres
and, furthermore, be taken up by any other interested vocational education and training
or traditional education provider. More than that, offering such a training should not be
left to the individual drive of teachers/trainers or VET providers, but the necessary political
framework should be provided through a top-down process (European Commission, 2020;
Riesmeyer et al., 2016; Tommasi et al., 2023; Perini et al., 2022).

Ultimately, our results offer a broader depiction of the quality of the training program
while they also inform about the prospects of the implementation of such specific training
programs in the context of IVET. Thanks to mixed methods approach comprising both quan-
titative and qualitative methods, our results provide empirical evidence which can serve fu-
ture the interdisciplinary and international research in the context of IVET (Gessler et al.,
2021).

5 Conclusion

To conclude, the use of both quantitative and qualitative methods helped to find evidence
of the effectiveness of the training program while simultaneously evaluate the quality of the
program. However, the study cannot give indications on the long-term effects of the training
program as both the quantitative and qualitative parts were limited to the evaluation of the
post-training effects and experience. Post-training quantitative assessment and qualitative
data were prospective and recorded only once whereas the training was approaching to the
end. Also, there might possible effects due to individual differences, as well as effects due
to the duration of the program. However, we decided to not consider such aspects in our
assessment since we opted for a specific focus on the broader value of the training program.
Although it is possible that individual characteristics (e.g., gender) might affect the quality of
training, these aspects do not limit our results but rather inform subsequent studies using the
assessment approach as a baseline for the development of future exploration of the training

program developed.
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Nevertheless, this study makes two important implications for theory-building and research-
conducting in the field of critical thinking skills and media literacy in the context of IVET.
This study suggests that the use of a cognitive psychology framework applied in the context
of education may offer interesting and useful tips for the realization of training program.
Indeed, our training program finds its basis on a large and well-established research program
in cognitive psychology, i.e., research on reasoning and rationality (Sartori et al., 2022; Ceschi
& Fioretti, 2021). To take into account these calls for efforts in the education programs for the
promotion of critical thinking can be supported by following lines of theoretical and applied
research in psychology. In this context, seminal contributions have launched several training
programs for helping individuals in reducing cognitive errors, and to not incur in irrational
beliefs (e.g., Kahneman & Tversky, 1984; Tommasi et al., 2021).
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