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Abstract: Background: Within the current labor market, continuously changing and accelerating since
the COVID-19 crisis (World Economic Forum, 2021), the educational system must offer a pedagogical
alternative to face and anticipate these 21st century changes and demands (OECD, 2018). Based on the
four-dimensional education framework, from the Center for Curriculum Redesign (CCR), the online
learning literature, and students’ perspectives, the Beyond Education (BE) organization has proposed
a series of interactive online pedagogical programs aiming to develop 21st-century competencies in
school-age students. Methods: The aim of this paper is to propose both quantitative and qualitative
data analyses of the first pilot program: “BE a Global Citizen” through a semi-experimental study,
using a mixed-method approach, analyzing the pre- and post-tests results of 26 students aged 16
to 18 years old. Results: Analyses presented evidence of the program’s efficacy at developing 21st
century competencies in students, particularly those competencies targeted by the program, which
were significantly increased. Conclusions: Although these are promising results, a replicability study
needs to be done on a larger sample in order to generalize the results.

Keywords: 21st century competencies; social and emotional competencies; online learning program;
adolescents; global citizen

1. Introduction

The 21st century has shown a disconnection between the education system and the
competencies needed in our uncertain job market [1-4]. According to some authors, we
live in a more competitive, interdependent world [5,6] that requires an increased capacity
for humans to meet complex challenges, agility to adapt to new situations, and a diverse
set of competencies adapted to the 21st century [7,8], such as creativity, collaboration,
communication and critical thinking. Identifying, developing and assessing these com-
petencies have been goals widely shared by educators and governments all around the
world [8-14], highlighting that public policies in youth and child education must focus on
the development of these competencies [6].

In this line, global citizenship appears as a 21st century concept that can be defined
from different perspectives (for a review see [15]), proposing curiosity [16], critical think-
ing [17], ethics [18,19], collaboration, and communication [20], as important 21st century
competencies within it. Reysen & Katzarska-Miller [21] explained that having global
awareness and participating in an environment that praises global citizenship, work
as antecedents that mediate the effect on prosocial behaviors, which is consistent with
Reimers [22,23] who defined global citizenship as the capacity of empathy and collabora-
tion with people from different national, religious, ethnic, and cultural backgrounds. The
WEEF [3] explained that this global citizen would have a natural concern for global conflict
and peace, while for the OECD [24], the competence of a global citizen might respond to the
capacity to understand and appreciate intercultural perspectives. According to the United
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Nations [25], education for the 21st century should advocate for sustainable development
through the recognition of cultural diversity, developing a set of 21st competencies for
global citizenship.

In this line, efforts have been made to achieve this goal, but the recent COVID-19
pandemic changed the rules of learning. According to the WEF [3], our post-pandemic
world needs to propose and offer solutions regarding learning and teaching that could be
achieved entirely remotely. The need for online learning development appears to have
been accelerated because of the health crisis we are currently facing [26] and appears today
as one of the solutions to be favored within this educational context. In other words,
our current society, particularly the youngest one, might need to develop a new set of
competencies, adapted to our century, and using online learning could be key to make
them acquire them.

Moreover, the population of school-aged people is often labeled as “digital natives”
(Prensky, 2001), i.e., a generation that was born, raised and bred all their lives in the new In-
formation and Communication Technologies (ICT), developing technical competencies and
learning preferences for which the educational world might not be adequately equipped to
cope. Nevertheless, few empirical studies have shown this inadequacy of the educational
system (Bennett et al., 2008). Bennett and collaborators (2008) explain that this acknowl-
edgement is simply a reflection of a “moral panic” phenomenon in which a major public
opinion problem, supported mainly by numerous public discourse and media omnipres-
ence, overcomes the evidence that it is a real problem (Cohen, 1972; Thompson, 1998). Then,
some even suggest that all we know about this “digital native” comes from common sense
and is not valuable (Koutropoulos, 2011). However, no matter what label is given to this
generation or the one that followed or preceded it, recent studies and especially the health
context of COVID-19 seem to invite us to turn to a form of e-learning, both in terms of
classical knowledge formats and those labeled 21st century competencies. Yet, really recent
works propose breaking out of the stereotypes maintained around these “digital natives”
to go towards an educational practice based on digital literature, taking into account its
recommendations and its strengths to deliver a quality education (Smith et al., 2020). The
pandemic context that the world is facing nowadays, has pushed us to turn to this form of
learning which was inevitable to maintain the educational continuity (McQuirter, 2020). Al-
though it was a challenge to develop solid and effective educational programs, we wished
to develop this first online program called “BE a Global Citizen”, based on the most recent
elements of the scientific literature as recommended. Unfortunately, to our knowledge, no
educational program today offers a fully online learning experience ready to teach 21st
century competencies for global citizenship.

Be a Global Citizen is an eight-week online program created by the Beyond Education
organization based on the four-dimensional education model from the Center for Curricu-
lum Redesign (CCR) [27], targeting five core 21st century competencies: critical thinking,
communication, collaboration, curiosity, and ethics; through individual and collective
activities. Individual activities are to be completed within twelve sessions in an online
platform powered by Dream Shaper. Each session is designed to develop one competency
out of the five core competencies targeted by the program proposing a general presentation
where the learning objective is described, explaining the relation of the session’s objective
with the whole BE a Global Citizen program. Then, they have an introductory activity to
make them familiar with the learning objective, as other practical activities. As an example,
the introductory activity “Share your challenges with us!” of the first individual session
(which aimed to develop one of the communication subcompetencies “Asking questions
and actively listening”), asks students to share and describe three things they had faced
when working with a new group of people. Afterwards, they are given both theoretical and
practical insights to use the subcompetency wisely. Each session finishes with reminders
of the learning objective, a challenge to practice it in real life, and a reflection question to
achieve deeper understanding of the session. Collective activities are divided into Action-
Labs carried out in Miro platform, where students solve global issues together through
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the Design for Change methodology (DFC) [28]; and an online forum opened through the
Discord platform.

We postulate that after following the BE a Global Citizen program, participants will
improve their 21st century competencies, particularly the five core competencies targeted
by the program.

2. Materials and Methods
2.1. Participants

The 96 participants (between 14 and 21 years) who started the program were recruited
from schools in different countries of Europe (e.g., Portugal, Slovakia), Latin America (e.g.,
Colombia), and Africa (e.g., South Africa). Twenty-six (77% girls, 23% boys) fully completed
it. After testing for social desirability, we ended up with a sample of 23 English-speaking
students (M = 16.88 years SD = 1.58).

2.2. Procedure

Students were invited to participate in an online study between April and June 2021.
Invitations were sent via school principals, presenting the program as a pilot willing to
develop 21st century competencies to become global citizens.

After participants agreed to have their data from questionnaires collected, they started
the program. A general scale measuring twelve 21st-century competencies was given at
the beginning and at the end of the program. Students also completed a program-specific
questionnaire, a socio-demographic questionnaire and a lie scale. An anonymized ID was
given to each student in order to protect their identity for analysis.

After all pretest questionnaires were finalized, they started the pedagogical pathway.
After all activities were finished, post-test questionnaires were carried out. Finally, inter-
views were carried out with students to discuss their full experience within the program.

2.3. Materials
2.3.1. The Competencies Compound Inventory for the 21st-Century (CCI-21)

A self-reported questionnaire was built based on the competencies defined in the four-
dimensional education framework from the Center for Curriculum Redesign. This scale
contained four items per competency, for a total of 48 items. Four principal component
analyses were performed for all items and each dimension of the competencies (skills,
characters, metacognition), making it possible to identify these 3 factors. We then ran a
PCA for each competency. Finally, the composite scores for each dimension and for the
scale as a whole showed diverse internal consistency (0.450 < & < 0.936). It is important
to note that a manuscript focusing on the validation of the tool is under review, showing
internal consistency analyses that revealed alphas ranging from 0.82 to 0.89 for dimensions,
and 0.94 for the global scale, for the 48 item version.

2.3.2. Global Citizenship Questionnaire (GC)

A self-reported questionnaire was built based on the main competencies selected
from the four-dimensional education model. Each competency was represented by one
or more subcompetencies. This 5-point Likert scale contained two items per subcompe-
tency, for a total of 26 items, 14 measuring a skill, and 12, a characteristic. Two principal
component analyses and a reliability analysis were conducted. The composite score for the
skills (o« = 0.855) and for characteristics («« = 0.881) dimensions showed excellent internal
consistency. Item construction was generated through a consensual procedure where two
researchers proposed items that responded to the description of each subcompetency. Once
all items were proposed, researchers coded each item in order to give a score (from 0 to 3).
Only items with a score of 2 and 3 were retained. Examples of items are: “When I don't
know something, I always ask” or “I am always looking to test new things” with possible
answers ranging from “Not like me at all” to “Very much like me”.
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2.3.3. Program Learnings: Satisfaction Questionnaire

At the end of the questionnaire, a set of questions related to their level of satisfaction
with the program and some of its elements was proposed. The students positioned their
satisfaction with the program on a scale from 1 (not at all satisfied) to 10 (completely
satisfied). They could then propose three reasons why they were motivated to stay in the
program. Then they could indicate three that they thought could be improved. Finally,
students were asked to report what were the main learning points (up to three) that they got
from the program. For the purpose of this article, only the last question will be presented
(but the previous ones are available upon request).

2.3.4. Social Desirability

We adapted the 13-item short version (Reynolds, 1982) of Crowne and Marlowe’s
(1960) social desirability scale for youth population. Students completed items measuring
their level of social desirability (« = 0.525). Scores above 10 were considered not sincere,
and thus excluded from analyses.

3. Results
3.1. Data Analyses
3.1.1. Qualitative Data

A thematic analysis [29] was carried out using Tropes and NVivo softwares, in order
to search for scenarios and then build categories. We used a collective procedure in order
to avoid low inter-judgement agreement.

3.1.2. Quantitative Data

We analyzed the data through paired-sample student-t tests, one-way ANOVA,
MANOVA, linear regressions and correlation analyses, using the Jasp 2021 and Jamovi
2021 softwares, to look for significant intraindividual differences as well as independent
variable effects. Effect sizes were calculated through Cohen’s Delta.

A descriptive analysis was carried out in order to have the frequencies and descriptions
of age, gender, country and other independent variables. Pretest questionnaires were
presented and completed before joining the program. Post-test questionnaires were carried
out once the program was finished. Students with high social desirability scores were
excluded from analyses.

This section is divided by subheadings. It should provide a concise and precise
description of the experimental results, their interpretation, as well as the experimental
conclusions that can be drawn.

3.2. Preliminary Psychometrics of the Scales

The reliability analysis showed high reliability scores for both scales (o« = 0.82 for
CCI-21; o = 0.92 for GC). Moreover, for the CCI-21 scale, items as well as the whole scale,
presented promising sensitivity results (CCI-21 global score, Sk = —0.12; Kurt = —0.32). We
also observed a strong correlation (r = 0.73) between the average scores of GC and CCI-21.

3.3. Development of 21st Century Competencies
3.3.1. CCI-21 General Score

The analysis showed that on general CCI-21 scores, there was a significant difference
between pre- and post-test scores, (t(22) = —3.313, p = 0.003, hd = —0.691). Indeed, partici-
pants showed better CCI-21 general average scores at the end of the program (M = 4.16,
SD = 0.43) than at the beginning (M = 3.93, SD = 0.48, see Figure 1).
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Figure 1. Comparison between pre—post CCI-21 average scores. Note: ** p < 0.01.

3.3.2. GC Global Score

The analysis showed that in the general GC scores, there was a significant difference
between pre- and post-test scores, (t (22) = —3.568, p = 0.002, d = —0.744). Indeed, partic-
ipants showed better GC average scores at the end of the program (M = 4.18, SD = 0.39)
than at the beginning (M = 3.87, SD = 0.54, see Figure 2).

Comparison between pre-post GC average scores
4.6

4.4 *%
4.2

Pre Post

Figure 2. Comparison between pre—post GC average scores. Note: ** p < 0.01.

3.3.3. Targeted 21st Century Competencies Scores within the Program

As well as with the average CCI-21 scores, we expected for each targeted dimension
(competency) a statistically significant improvement at the post-test. As a reminder, five
main competencies were targeted by the GC program from the twelve 21st century compe-
tencies from the four-dimensional education framework: critical thinking, communication,
collaboration, curiosity and ethics. A paired-sample student-t test analysis was carried out
to look for significant differences. We present the detailed results below (Table 1).
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Table 1. Regression analysis results for each CCI-21 competency.

Expected t P d Unexpected t p d
Critical thinking * —3.21 0.004 —0.67 Creativity * —2.51 0.02 —0.523
Communication * —2.42 0.024 —0.51 Mindfulness -1 0.328 —0.21

Collaboration * —2.68 0.014 —0.56 Courage —-1.37 0.184 —0.29
Curiosity * —2.23 0.036 —0.47 Resilience —1.88 0.073 -0.39
Ethics —0.68 0.503 —0.14 Leadership * —3.83 0.001 —0.80
Metacognition —1.43 0.167 -03

Growth mindset —0.70 0.49 —0.15

Note: * for significant increase.

We observed that for four of the five main competencies targeted by the program: the
critical thinking (t (22) = —3.210, p = 0.004, d = —0.669 ), communication (t (22) = —2.421,
p =0.024, d = —0.505), collaboration (t (22) = —2.675, p = 0.014, d = —0.558), and curiosity
(t(22) = —2.232, p = 0.036, d = —0.465) scores were significantly higher in the post-test than
in the pretest. The graphs below plot this positive difference. However, we did not find a
significant difference (t (22) = —0.68, p > 0.05, d = —0.142) between the average ethics score
in pretest (M = 4.03, SD = 0.57) and in post-test (M = 4.09, SD = 0.58, see Figure 3).

Comparison between pre-post expected competencies average scores

w

*% * * * ns

45
. 4
]
235
9
23
5:5 OPre
=7 m Post
1.5
1

Critical Thinking ~Communication Collaboration Curiosity Ethics
Competencies of the CCI-21

Figure 3. Comparison between pre—post expected competencies” average scores. Note: ns (non-
significant) * p < 0.05, ** p < 0.01.

Only one of the twelve sessions worked on leadership, although scores were signifi-
cantly increased after the program (t (22) = —3.826, p <0.001, d = —0.798, see Figure 4). We
presume that group sessions are related to this result, as this is not the only unexpected
competency to be developed, since creativity was also significantly increased between the
pretest and the post-test (t (22) = —2.508, p = 0.002, d = —0.523). We hypothesize that these
competencies were particularly developed because they were necessary and useful during
the group sessions (called in this program Action Labs) allowing their significant increase
during the program.

Comparison between pre-post unexpected competencies average scores

5 * ns ns ns Hxx ns ns

45 :
s 4
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Q
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Figure 4. Comparison between pre-post unexpected average scores. Note: ns (non-significant)
*p <0.05, *** p < 0.001.
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3.4. Effects of Age, Gender, Country, and Type of School on Post-Test Results

To test the age and gender effects on the CCI-21 and GC average scores, we conducted
independent sample t-test and regression analyses. We also conducted a MANOVA analysis
to test the type of school, and country of residence, considering pre-test and post-test scores.
When MANOVA was significant, we conducted an ANOVA for pre-test, and then for
post-test. If the ANOVA was significant, we ran a post hoc analysis using the Tukey method
to test the difference between our variable’s modalities/conditions (e.g.: for country, each
country is a modality or condition).

Results showed no significant effect of age on CCI-21 average scores (3 = 0.278,
t(22) = 1.328, p = 0.198, n? = 0.078). Results showed no significant effect of gender on
CCI-21 post-test average score (t (21) = —0.500, p = 0.620, d = —0.277).

On GC questionnaire scores, results showed no significant effect of age on the GC
general average score (3 = 0.054, t (22) = 0.249, p = 0.806, n? = 0.003). Results showed
no significant effect of gender on the GC general post-test average score (t (21) = —0.640,
p =0.806,d = —0.354)

The MANOVA analysis revealed, considering both the pre-test and the post-test, an
effect of the type of school on our dependent variables of interest (see Table 2 for details): on
CCI-21 average scores (F (2,20) = 2.66, p = 0.047) and on GC average scores (F (2,20) = 2.63,
p = 0.048).

Table 2. CCI-21 and GC pre-test and post-test scores per country.

Colombia Portugal Slovakia South Africa
Mean pre CCI-21 (SD) 4.42 (NaN) 3.93 (0.34) 3.74 (0.46) 4.29 (0.34)
Mean post CCI-21 (SD) 4.33 (NaN) 4.45 (0.40) 4(0.4) 4.41(0.42)
Mean pre GC (SD) 4.5 (NaN) 4.19 (0.44) 3.65 (0.52) 4.16 (0.46)
Mean post GC (SD) 4.65 (NaN) 4.39 (0.44) 4.1(0.44) 4.22 (0.28)
N (post-test) 1 2 14 6

ANOVA showed that the type of school had an impact on CCI-21 post-test average
scores (mean square = 0.644, F (2,20) = 4.731, p = 0.021) that already existed on CCI-21
pretest average scores (mean square = 0.986, F (2,20) = 6.453, p = 0.007). Post hoc analysis
showed us that modalities “private and paid school” and “public and free school” on
CCI-21 post-test average scores presented a significant difference (d = 0.511, t (20) = 2.952,
Tukey = 0.020) These differences were not found between the modalities “private and free”
and “private and paid”, nor between “private and free” and “public and free”.

From the ANOVA on the GC questionnaire, we can see that type of school had no
impact on GC post-test average scores (mean square = 0.330, F (2,20) = 2.325, p = 0.124) but
had one on the GC pretest average scores (mean square = 1.350, F (2,20) = 7.101, p = 0.005),
explaining why we found a significant MANOVA.

3.5. Learning from the Program, Open-Ended Questionnaire

The students shared 23 topics and 9 main categories presented below from the most
referenced one, to the least referenced one. The number of references appears in parentheses.

e  Collaboration and Teamwork (18), which comes along with perspective taking (6) and
making different friends (2). An example of this category can be found in this student
who explained: “Understanding and respecting the perspective of others is essential”, or this
other who said: “I learnt everyone has different values and responsibilities and therefore their
thinking is different.”

e  Perseverance and Intrinsic Motivation (16), which comes along with self-efficacy (5)
(self-beliefs, self-confidence), passion (3), and curiosity (2). An example of this: “I
learnt that there is always more behind everything and I am so encouraged to ask more and to
know more about everything”.
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e Community and Global Citizenship (15), which refers to all things that are either
directly related with the work of global citizenship or citizenship, and actions that can
be carried out within their communities, environment, countries, societies, etc. For
instance, a student said: “I know I have been able to think before I act and to do the little
things that count in my school, home and community.” while another explained: “I now know
what it means to be a global citizen and what obligations I have to make the world a better and
safe space for all”.

e  Self-Discipline and Responsibility (11), which comes along with time management
and organisation (4), prioritization (1), consistency (1), and patience (1). An example
for this would be: “I learnt how important time-management is”, and another: “we should
focus on what is the most important thing out of all, and then work on that one thing instead
of trying to cover many things but not in depth”.

e  Empathy (Cognitive and Emotional) (7), which refers to all elements related to under-
standing others’ feelings, or when participants directly mention this trait. For example,
we find this student who said: “I believe that I am more empathetic now thanks to this
program”, or another who responded: “ [I learnt how to] understand people’s emotions”.

e Communication (7), which refers to elements of listening, expressing and communi-
cation in general. For instance: “active listening and communication were probably the
best ones”.

e  General Self-Awareness (7), which comes along with setting boundaries (1), and
seeking help when needed (1). Examples of this can be found here: “I learned that I
want to be more aware of my strengths so that I can help the people around me”, or even here:
“know when to seek help when obstacles arise”.

English (5), which refers to learning or improving the English language.

Creative Thinking (3), which refers to mental abilities to diverge, or to find solutions,
such as this student who explained having learnt that: “you can combine ideas and turn
them into a much better solution”.

All students mentioned their expectations were met, and some of them even said they
learnt more than expected (see Table 3). One student said he had no clear expectations.

Table 3. Expectations of the program versus real learning and outcomes.

Expected from the Program Learnt Obtained
1: Certificate Yes Yes
2: English improvement Yes Yes
3: Out of school subject Yes Yes
4: Problem or challenge solving Yes Yes
5: Social and self-development Yes Yes
6: Awareness of self and others Yes Yes
7: Beyond comfort zone Yes Not clear
8: Global CltlZ?nShlp Yes Yes
competencies
9: Leadership and collaboration Yes Yes
10: Perspectlve. ta1.<1ng and critical Yes Yes
thinking
11: Responsibility Yes Not clear
12: Setting boundaries No Yes

4. Discussion

The program was designed based on online learning studies, global citizenship lit-
erature, and on the CCR four-dimensional education framework. There was a dropout
rate of 51% which stands within the range of the common dropout rate found in the liter-
ature. We know that online courses have a 10% to 20% higher failed retention rate than
traditional classroom environments [30], and thus, online dropout intervals are generally
“40% ranging”, from 40% to 80% [31] or more recently from 48 to 99% [32].
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The results of statistical analyses confirmed that the BE a Global Citizen program
allowed students to progress in their 21st century competencies. The BE a Global Citizen
program targeted five competencies of the 21st century as defined by the CCR [27]. The
first results from the program showed a global increase in the students’ 21st century
competencies. However, when every competency was evaluated separately, only four
out of the five targeted competencies: critical thinking, communication, collaboration and
courage, were significantly developed. Ethics competency presents a low increase that does
not reach significance. In this line, it might be possible that for Ethics, the program was not
adapted for their age, so a review of activities should be carried on. Another possibility
could be that they needed more individual sessions concerning ethics to have a significant
development of the competency. Indeed, ethics seems to be a competency that requires a
deep understanding and reflection that cannot be acquired only through practical activities.
In this line, Lau, Hulpe and To [33] showed that after a training program on ethics, students
have the ability to memorize the criteria of an ethical decision, to select their preference
and to use an ethical decision model (i.e., in their study, the JUSTICE model), however,
they did not reach the stage in which they could be creative regarding ethics (i.e., develop
new solutions to ethical problems) which is considered fundamental by the authors to
establish an internalization process and thus the development of competency. Regarding
these results, it appears important to consider adding a step to the ethics activities within
the BE a Global Citizen program, by passing from the simple application of the learning, to
the complete internalization of an ethical principle through creativity. An alternative could
be to add gamified activities on creative problem solving to an ethical issue, as studies
have shown how creative problem-solving impacts creative thinking [34]. In this way, by
targeting the creative thought applied to ethics, we would be enhancing the internalization
of ethics competency.

Results also showed that two competencies were unexpectedly developed: creativity
and leadership. We presume that these competencies were particularly developed because
they could have been necessary or useful during the collective sessions where students
were invited to work collaboratively on a solution towards a global issue. According to
the OECD [35], collaborative work has been shown to stimulate group members leading
them to be individually and collectively more creative, lead women to leadership positions,
and predict leadership behaviors in sports. In this line, on the one hand, leadership, the
ability to set ambitious goals and inspire others to follow them in order to accomplish a
positive change [27,36], seems to have a direct link with collaboration, through collaborative
problem solving [37] and collaborative leadership [38]. Scientific literature has often dwelt
on the positive link between these competencies, particularly in the works on collaborative
leadership. Raelin [39] explains that when every person of a group participates in decision
making, as well as in leadership positions, it helps them to operate as a leader in a collective
way. In this line, collaborative leaders would serve the community they belong to by
transferring the abilities and knowledge they possess to all the people with whom they
collaborate and interact [38].

On the other hand, creativity, the ability to produce something which is new, original,
and task adapted [40,41], appears to be linked directly to global citizenship through open-
ness to experience (OtE), a predictor of creativity [42] and everyday creativity [43]. In this
line, everyday creativity, the capacity to demonstrate originality in acts of daily life, in con-
trast to areas identified as traditionally requiring creativity [44,45], has already been shown
to present variability thanks to openness to experience in global citizenship [46]. Moreover,
within the collective sessions of the program, students needed to work collaboratively in
order to solve a global issue. Collaboration is a competency that is in itself underpinned by
subcompetencies such as interaction, reflection, role flexibility, and problem solving [47].
Problem solving is directly related to creativity [27], and role flexibility involves flexible
thinking, which is an element of creative thinking [48,49]. Regarding leadership, Ofstedal
and Dahlberg [47] stated that role flexibility helps the individual to assume a leader role,
which could have influenced the leadership competency. In this line, it appears that the
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development of both leadership and creativity are not that unexpected when it comes to
scientific literature.

Additionally, data collected from interviews showed that most of the participants
mentioned that they appreciated the collective aspect of the program and the fact that
they could work together with other people around the world and learn how to work
collaboratively. Moreover, among all learning described by participants, four of them seem
to be the most important ones, of which collaboration and teamwork seem to be the most
learnt subjects altogether with a sense of perseverance that was developed during the
sessions. When participants describe both collaboration and perseverance, we found a high
sense of community behind it which could be related to the fact that they were working on
global or community issues.

Finally, the fourth main learning concerned the personal gains they made from the
program, which they linked to the ability to respect themselves and others, and to develop
self-discipline to achieve their team objectives. Again, this personal learning could also
be related to the topic of global citizenship, as this ability could be gained when working
together to solve a common issue. In addition, it is important to note that all competencies
that were significantly developed were related to the definition and framework of the
collective problem solving (CPS) described by the OECD [35] and measured through
the Global Competency PISA assessment [6], particularly collaboration and creativity.
Moreover, the qualitative analysis of satisfaction questionnaires corroborated these results.
In this line, a student shared: “you can combine ideas [from all team members] and turn
them into a much better solution”, highlighting collaboration and creative thinking as main
themes in terms of learning.

Following the recommendations of other studies in the field of online learning [50], we
proposed sessions to develop five psychosocial competencies in a multimodal environment
in which the participants were actively involved in their learning. The data suggest that an
online follow-up by a community manager, and the online community interactions, helped
to maintain the students’ motivation. The feeling of developing strong and meaningful per-
sonal relationships through web discussion within a virtual community [51,52], is a known
ingredient of an effective online program, together with synchronous and asynchronous
interactions [53].

We are aware of the limits of this study. First of all, analyses were carried out on
a very small sample of students, and therefore need to be retested for replicability: the
nature of the sample is insufficient to generalize these results, and thus should be only
considered within the particular context of this program. A bigger sample is needed in
order to be sure that the so far positive results of the program can be replicated in future
cohorts. Indeed, this paper presents the results of a full-online program that aimed to
develop 21st century competencies in youth. The number of young people registered at
the beginning of the study (almost a hundred) reinforced our idea of presenting scientific
evidence of the benefits of an online program such as this on a subsequent sample of
participants. This is why we decided to conduct a study on this program. Unfortunately,
we had a significant dropout rate, higher than expected in our initial hypotheses, as is
the case in many online (and even offline) programs where dropout rates vary from 40%
to 80% (Smith, 2010), attaining percentages that could rise even to 99% (Jordan, 2015).
Regarding this constraint, we decided to analyze different data sources, presenting results
that would cross both qualitative and quantitative analyses, seeking for outcomes that
would point in the same direction. We are aware that for quantitative results, we present a
small sample size, We believe small the sample size, nevertheless, with the use of a mixed
method approach allowed us to show how our initial analyses might encourage the creation
of similar programs and present some basis to continue the research in the field and to
provide more deep understanding of the impact of online-learning when trying to develop
non-technical skills, such as 21st century competencies.

Another limit identified is that the scales we used to measure the competencies’
development have not yet been validated, although the psychometric analyses carried
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out on pre-test data led us to believe that the scale was well constructed. Moreover we
have started the validation of the tool on a larger sample (N > 300) of school-aged youths
(15-18 years old) in both English and French populations, which is under review and will
hopefully be published this year. Internal consistency analyses for the English population
revealed alphas ranging from 0.82 to 0.89 for dimensions, and 0.94 for the global scale, for
the 48-item version.

On a similar topic, we measured their 21st century competencies using two self-report
scales we have developed. We understand that for some researchers, self-report does not
provide reliable information regarding competencies or traits development. Nevertheless,
even if we have collected participants’ self-reported gains and beliefs, we consider that it
is a reliable way to measure their development, as this is widely supported by literature.
Evidence points to the fact that self-reports are accurate assessments even with school-aged
people (for reviews, please see Riley, 2004, and Sturgess, Rodger and Ozanne, 2002). We
do understand that self-report can be considered as an imperfect method that has its flaws
and limitations, as performance tests do have as well. However, we based the creation of
our scales on the Center for Curriculum Redesign (CCR) report recommendations from
Bialik and collaborators (2016) that were specially focused on assessments methods for 21st
century competencies. In this document, the CCR recognize self-report as one viable way
to assess these competencies. Moreover, it presents the VIA-tool as a solid tool to address
assessment issues regarding 21st century competencies. For this program, the students felt
they have developed a number of 21st century competencies, and scored higher on both
the CCI-21 and the program-specific scales after than before the program, suggesting that
the students in this program developed 21st century competencies as defined by the CCR.

5. Conclusions

Based on our results, we might offer some (careful) recommendations. First of all,
we recommend that the development of educational programs follow an evidence-based
approach even if the sample is small. This approach would give hints on the quality and
effectiveness of the proposed programs. All details on the construction of the programs
and the evaluation should be noted so it can be improved.

Second, the results invite us to encourage other curriculum designers to create on-
line programs to develop 21st century competencies and that which the CCR calls 21st
century knowledge. We might turn more to online methodologies as it can help maintain
pedagogical continuity in crisis contexts.

Finally, we might recommend combining an asynchronous (i.e., learning through
pre-registered support) and a synchronous (i.e., learning with one or more people directly)
approach, as every student might need to find their way according to their learning
preferences. Here, students were able to work independently on 21st century competencies
at their own pace (but within a defined time frame) but also develop competencies through
group sessions with the presence of a facilitator at different key points of the project.
An online program does not mean the absence of an educator. It is necessary that at
times identified by the youth, he or she can turn to a referent. For us, human support
is the key to the success of online programs, as previous empirical studies have already
highlighted [54-56].

As a final conclusion, the results led us to believe that BE a Global Citizen program
has a positive impact on school-aged students: the students developed competencies such
as critical thinking, communication, and collaboration, which have been widely identified
as key competencies for the 21st century.
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