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Abstract: Skills needed to be successful in the world have changed, and there is a gap between
those learned at school and those required to function at work and in society. A broader range of
skills is required to learn, communicate, collaborate, and solve problems in digital environments.
Twenty-first century skills have been identified by UNESCO, OECD, and others as competences
required for a sustainable future of the knowledge society. The aim was to learn the design
principles involved in the incorporation of these skills into the curriculum, find out possible ways
to teach and assess them, and examine how this process could be personalized using Information
and Communications Technology (ICT). A literature review was carried out through a qualitative
metasynthesis, which identified 43 studies that met the inclusion criteria. From the in-depth analysis,
it can be seen that although the incorporation of 21st century skills into the curriculum, teaching
methodologies, and the use of ICT are all recurrent themes, there is still a need for further research
into the design and implementation of new instruments for assessment and the ways in which the
teaching–learning process can be personalized.
Keywords: 21st century skills; personalized learning; curricular co-design; ICT; learning paths

1. Introduction
Current and future citizens face new challenges, such as increasing complexity and uncertainty;
growing individualization and social diversity; expanding economic and cultural uniformity;
the degradation of the ecosystem services on which they depend and mounting vulnerability and
exposure to natural and technological hazards [1]. Addressing complex challenges and current and
future uncertainty are at the heart of Agenda 2030 and are therefore the focus of the 17 Sustainable
Development Goals (SDG) originally conceived by the UN, with particular emphasis on SDG4:
“Ensure inclusive and equitable quality education and promote lifelong learning opportunities for
all” [2].
SDGs address critical global challenges, and to overcome them, everyone (youth and adults,
men and women, citizens and professionals in all fields) requires key competences that enable them to
engage constructively and responsibly with today’s world and to actively participate in the necessary
transformations. The aim is to promote comprehensive Education for Sustainable Development
(ESD) and Education for Global Citizenship (EGC) programs through 21st century skills, focused on
providing sustainability education for future generations of professionals [3,4].
The creation of knowledge, as well as its acquisition, validation, and use, must be common to
all people as part of a collective social endeavor [1]. On the other hand, some of these skills are
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difficult to teach only by traditional methods, which are still effective to promote learning. These skills
must be developed by individuals themselves through action based on personal experience and
reflection [4]. Incorporating SDGs into the curriculum requires systemic thinking and interdisciplinary
approaches and demands pedagogical innovations that provide interactive, experiential, transformative,
and real-world learning [3,5]. Twenty-first century skills are different from 20th century skills, primarily
due to the emergence of highly sophisticated information and communications technologies [5].
1.1. Education for Sustainable Development
ESD is a comprehensive and transformative education that focuses on content and learning
outcomes, pedagogy, and the learning environment. This implies that citizens need the knowledge,
skills, values, and attitudes that will enable them to collaborate in sustainable development [3].
ESD requires a transformative, action-oriented pedagogy that promotes autonomous learning,
participation and collaboration, problem solving, interdisciplinarity and transdisciplinarity, and linking
formal and informal learning. Only these pedagogical approaches will enable the development of the
key competences necessary to promote sustainable development in the 21st century [3].
A concept closely related to Education for Sustainable Development (ESD) and Education for Global
Citizenship (EGC) is that of the pedagogy of sustainability [6], but this is hardly mentioned in current
discourses on education and learning in the context of socio-ecological sustainability and sustainable
development. Teaching sustainable development issues is a challenge because it involves knowledge
across multiple disciplines, and the 21st century skills are a critical reference point for developing these
ambitious profiles of knowledge and skills in students (and also in teachers [7,8]) expecting that they
will become future ‘problem solvers’, ‘agents of change’, and ‘transition managers’ [4,9,10].
In this context, the use of ICT is fundamental in each of the 21st century skills frameworks. Here,
the concept of learning incorporates the importance of the individual learner into the process, a focus
on deep learning and the transformative power of ICT, all of which lead to the concept of personalized
learning [11,12]. Personalized learning requires the connecting power of ICT to develop ways of
thinking and learning that liberate and empower the learner.
1.2. The Development of 21st Century Skills
There are various conceptions about the 21st century that have been proposed by organizations such
as the United Nations Educational, Scientific and Cultural Organization (UNESCO), the Organization
for Economic Co-operation and Development (OECD), Partnership for 21st Century Skills (P21),
Assessment and Teaching of the 21st Century Skills (ATC21S), etc. All of them have proposed to place
21st century skills at the heart of individual learning. Initiatives range from those whose main concern
is preparation for the world of work and future jobs in the idea of maintaining the economy [13–15],
to others whose primary focus is a commitment to a sustainable economy and awareness of the
importance of the conservation of the planet and its resources [3,4,8,16]. While agreeing on the
fundamentals, each organization brings in complementary ideas to the concept of 21st century skills.
The term ‘21st century skills’ began to appear in the literature from 1990 onwards. Additionally,
around that time the term ‘knowledge economy’ was coined in reference to a whole new range of
jobs that would require skills in working with ideas, people, or systems rather than with physical
things [17].
The P21 framework for 21st Century Learning approaches the content knowledge and 21st
century themes through the major academic disciplines, and the best way to accomplish this is by
transferring the learning of the basic competence and weaving interdisciplinary topics of the 21st
century. Another concept suggested by this framework is the importance of learning and innovation
skills. Students who want to excel in an increasingly complex working and living environment will
learn to focus on 21st century skills such as creativity, communication, and collaboration [13].
The OECD approach has been developed based on two major initiatives: The Definition and
Selection of Competences Program (DeSeCo) and the Program for International Student Assessment
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(PISA) [13]. The DeSeCo project aimed to provide a framework that could guide the long-term extension
of assessments into new competence domains. DeSeCo uses three groups of key competences: (i) using
tools interactively, (ii) interacting in socially heterogeneous groups, and (iii) acting autonomously.
The ability of individuals to think for themselves and to take responsibility for their own learning and
actions lies at the core of the DeSeCo framework [14].
UNESCO (2015) [1] argues that these types of skills are essential for achieving sustainable
development, noting that not all types of education contribute to it. If education only promotes
economic growth, it is likely to lead to an increase in unsustainable consumption patterns. Approaching
the 21st century skills within the framework of Education for Sustainable Development (ESD) enables
students to make informed choices and take responsible actions to foster environmental integrity,
economic viability, and a more equitable society for present and future generations [10,15].
1.3. Strategies for the Development of 21st Century Skills
This set of competences, which have been termed ‘skills for the 21st century’, regardless of their
specific affiliation, differs from traditional academic skills, since they are not based primarily on content
knowledge, but may be considered transversal, multifunctional, and independent of context.
These skills are divided into three main areas [18]: Learning and innovation skills, digital literacy
skills, and personal and professional life skills. The 4Cs (communication, collaboration, critical thinking,
and creativity) would be included under the area of learning and innovation.
One of the most common is known as 4C [11], conceptualized as a synthesis of the strong
similarities between the proposals put forward by the Ministerial Council for Education, Employment,
Training and Youth Affairs in Australia [19], the American Management Association in the United
States (USA) in conjunction with Partnership 21 (P21) [20] and AT21CS [16].
Organizations advocating for 21st century skills have broadly consistent frameworks in terms of
what should be added to the curriculum, although different groups place emphasis on different areas
within the overall skill set. Using the P21 framework as a starting point, for example, groups focusing
on technical skills, along with those that promote digital literacy can be found, emphasizing information
and communications fluency through technologies as the most important [5,11].
For the OECD [21] meeting the targets of the Sustainable Development Goals, especially those
related to connectivity and digital accessibility, will guarantee 21st century skills. Thus, the OECD’s
2019 Skills Outlook report [22] points out that these skills can be reinforced by digital environments,
by facilitating the construction by students of their own learning processes at their own pace. P21 also
highlights life and career skills, learning and innovation skills, information skills, media and technology,
as well as core curricular subjects and 21st century themes [23].
A key element in the application of digital technologies is design flexibility, which responds to the
need to promote student-centered pedagogical methodologies. From the moment the student becomes
involved, either through co-design or in the configuration of some of the elements, they are effectively
taking the design proposed by the teacher and using it as a springboard for the construction of their own
personalized learning path [24]. Here the concept of participatory design where closely-related notions
that refer to actions of collective creativity and the joint creation of knowledge, such as co-creation,
co-production, or co-design converge [25], and on the other hand, autonomous lifelong learning that
could be improved by means of flexible learning paths in different contexts, become meaningful [26–28].
1.4. Purpose of the Study
The systematic literature review described in the following section aims to determine how 21st
century skills are incorporated into the curriculum, what are the design principles, and how these
skills are taught and assessed. Along with this, understanding the role of technology and how
personalization and student involvement is integrated into these processes.
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2. Methods
A systematic literature review has been carried out in the form of a scientific study ensuring
transparency and replicability in terms of the steps followed, thus providing a global view of the most
important ideas on a topic in a field of research [29].
To achieve the objective, established guidelines are applied for the submission of systematic
reviews of the PRISMA statement [30].
This paper presents a literature review using the qualitative metasynthesis method to identify the
most relevant studies related to the incorporation into the curriculum, teaching and assessment of the
21st century skills. Qualitative metasynthesis uses rigorous qualitative methods to synthesize and
interpret the data in a set of studies. This process consists of six steps [31]:
2.1. Identify a Specific Research Meta-Question
The meta-question that guides our metasynthesis can be formulated as follows: What are the
research-based design principles that allow the incorporation of 21st century skills into the curriculum
and to personalize the teaching–learning process with the support of ICT?
Aspects included that are related to this meta-question are: What are the proposals for 21st century
skills curriculum development? What are the most effective methodologies for teaching them?
Which instruments allow us to assess them? What is the role of ICT in the development of 21st century
skills? Which methodology can be used to personalize and engage students to take ownership of
their learning?
2.2. Perform a Comprehensive Search
For the search, retrieval, and validation in a systematic and iterative process, the topical, population,
temporal, and methodological parameters were defined at the beginning in order to ensure that the
highest possible number of relevant articles were retrieved from the databases [31] (see Figure 1).
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The databases selected for collecting the information were Scopus and the Web of Science (WOS).
The search for and selection of articles was conducted between 18 January and 2 March 2020.
A combination of keywords and Boolean operators adapted to each database was used: (“21st
century skills” OR “21st century competences”) AND teaching AND (“assessment OR evaluation“)
AND (“learning paths” OR “learning sequences”) AND (“curricular codesign” OR “participatory
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Figure 3. Flow diagram of the review process (following the PRISMA protocol [30]).

2.5. Summary of Findings from Selected Studies Using Qualitative Techniques
A qualitative analysis was performed based on the information in the analysis matrix.
Six categories related to the guide questions were coded, using NVIVO 12 software. One category was
associated with each question, with the exception of the last, which refers to the methodology used for
personalization and for getting students involved in their own learning. This was broken down into
two parts:
•
•
•
•
•
•

Curriculum: Gathers all suggestions concerning 21st century skills curriculum development.
Teaching and learning of the 21st century skills: Brings together all the design principles related
to teaching and learning of the 21st century skills.
Assessment instruments: Draws together text segments describing instruments for assessing the
21st century skills.
ICT: Seeks to identify everything related to the role that technology plays in the teaching and
learning process in 21st century skills.
Curricular co-design: Refers to the first part of the methodology used for personalization and
involvement of students in their own learning.
Personalized learning paths: Refers to the second part of the methodology used for the
personalization and engagement of students in their own learning.

These categories were used in the process of analysis and interpretation giving a distribution
summarized in Table 1.
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Table 1. Categories and references.
Categories
Teaching and learning of the 21 CS
Curriculum
ICT
Assessment tools
Personalized learning paths
Curricular co-design
1

Number
1

23
18
16
10
8
5

References
[11,17,32–52]
[11,17,33–39,43,44,46–49,52–54]
[11,17,33,34,38,39,41,44,46–51,55]
[17,34,41,44–47,56–58]
[11,39,40,43,53,59,60]
[50,54,59–61]

In some cases, multiple categories are in a single piece of literature.

2.6. Presentation of the Results Summary
The phase 6 proposed in [31] presents a summary of the results of the studies addressing the
meta-issue of the research. The next section shows how the categories derived from the meta-issue
were defined.
3. Results
The results of this study are framed within each of the six categories analyzed:
3.1. Incorporation of 21st Century Skills into the Curriculum
An effective, relevant curriculum must incorporate important topics aligned with the interests
of both students and teachers [32,33]. It must be oriented towards the students’ personal, moral,
and social development [34].
Communication, collaboration, critical thinking, and problem solving are relevant skills for all,
and should be incorporated into the curriculum, taught, and assessed [35]. However, 21st century
skills are not part of the curriculum for a variety of reasons; some claim that they are not included
because they cannot be taught [17], others allude to a lack of time [36], poor teacher preparation [37],
and a lack of strategies for teaching transferable skills [17,38], while others suggest that they have not
been implemented effectively [38].
Integrating these skills into the curriculum has been on the agenda of organizations such as the
OECD, UNESCO, P21, etc., for some time. Theoretical frameworks have been developed to define these
skills, but it is not yet clear how the curriculum should be constructed, although their interdisciplinary
nature and the demand for new teaching and assessment methods to integrate them is recognized [38].
Successfully integrating 21st century skills into the curriculum lies, at least in part, in the hands of
teachers. However, according to the Foundation for Young Australians [35], only one in ten teachers
has recently participated in training that helps students develop transferable skills [35], which suggests
that teacher training programs need to incorporate 21st century skills into their own curriculums [37].
Some of the frameworks describing 21st century skills mention possible approaches for their
integration into the curriculum, such as: Adding them either as new subjects or as new content
within traditional subjects; integrating them as transversal competences, approaching them from
existing subjects and promoting the acquisition of broader skills; including them in a new curriculum,
transforming the traditional subject structure [38].
When designing the curriculum, it is necessary to take the intended learning outcomes as a
starting point and create activities that support the achievement of the objectives established with
methodologies such as “constructive alignment” or “backward design” [17]. Developing student
capabilities across all subjects should be the goal of a 21st century curriculum [35].
3.2. Teaching and Learning 21st Century Skills
Generating a model for incorporating 21st century skills into the curriculum must be grounded
in constructivism, as most modern pedagogies [39], with Lev Vygotsky’s ideas that originated social
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constructivism as the basis of the model and with the students at the center of the process, reflecting on
their experiences [59].
The Zone of Proximal Development is the difference between what the student can do for himself
and what he can achieve with the help of a teacher or a more advanced partner. In this model, tools
and materials are mediating elements to enhance learning. At the beginning of the 20th century,
when Vygotsky wrote his books, the usual tools were mnemonic cards, writing, diagrams, maps, etc.
Today we have computers, tablets, smart phones, special purpose applications, and web 2.0 tools that
can also help to expand learning [40].
For effective learning to take place, social constructivism proposes certain principles of design for
educational activities: The constructive establishes that students’ mental schemes must be modified
in order to acquire new knowledge; the active refers to the committed participation of the student.
The significant has to do with the meaning the student gives to what has been learned. The collaborative
affirms that students learn from others, and this interaction leads to greater progress [41,42].
Learning takes place when people reflect on their experiences [43,59]. This leads to the creation
of new meanings and emerging knowledge, which is present on subsequent interactions, generating
iterative cycles of continuous learning [43]. Each individual builds knowledge in their own individual
way, and within a particular context [43].
3.3. Tools for the Assessment of 21st Century Skills
Teaching and learning processes include assessment. However, measuring 21st century skills is a
difficult process that comes up against numerous obstacles. Most tests that measure 21st century skills
focus on basic literacy [35,44,62].
Some instruments for measuring critical thinking do exist, such as the Halpern Critical Thinking
Assessment (HCTA), the California Critical Thinking Disposition Inventory (CCTDI), and the Cornell
Critical Thinking Test [45], but there is a limited number of instruments to assess performance in skills
like communication, collaboration, and problem solving [56,57].
The Association of American Colleges & Universities developed the VALUE rubrics which
separately assess skills such as critical thinking, creativity, oral and written communication,
and teamwork [17]. Through PISA, the OECD conducts assessments of ICT literacy and collaborative
problem solving, and plans to add intercultural understanding, empathy, and perspective taking as
well. More research is needed to measure 21st century skills and to increase global coverage [58,62].
The ATC21S project has developed empirical progressions that combine social and cognitive
skills and allow the assessment of individual skills such as communication, collaboration, and critical
thinking, or combined skills such as collaborative problem solving, which comprises communication,
collaboration, critical thinking, and problem solving. These progressions are rubrics and include
indicators that classify the behavior to be observed into levels [35].
3.4. Technology in 21st Century Skills Teaching Processes
The role of ICT in the teaching of 21st century skills is multifaceted, and so is analyzed from the
following perspectives:
3.4.1. Context
Technological literacy refers to the set of skills and knowledge needed to use technology, taking
advantage of the possibilities it offers [37], and the ability to solve information, communication,
and knowledge problems in digital environments [33].
There are contextual factors that directly impact on ICT literacy, such as socioeconomic
status [34,46,47], parental education level [46], and frequency of technology use, which correlates
positively with higher scores on ICT skills [34,48]. There is also an impact related to beliefs about
their own abilities [46]. Similarly, teachers with better ICT skills and more positive beliefs about their
importance [49,53] will be more likely to integrate technology into the classroom effectively [53].
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3.4.2. Integration in Educational Processes
The OECD report [63] argues that the digital divide linked with access to technology is gradually
disappearing [34,49], while research suggests another emerging technological divide, linked to skills
and the capabilities to take advantage of technology is emerging [34,47].
Access to technological devices is not enough for students to develop their skills or improve
their learning, or to lead teachers to change their practices [7,49,55]. It needs to be used with purpose,
however there are obstacles that prevent it, such as lack of resources, training, or support, and teachers’
beliefs and attitudes [49].
Here the training of teachers in ICT becomes really important, in order to increase their skills and
knowledge, leading them to use emerging pedagogical models, to understand the importance of ICT
in education, and to acquire the confidence and skills to create interactive, engaging, and personalized
learning environments [53].
3.4.3. Skills for the 21st Century
Some 21st century skills existed before the advent of modern technologies, and could be taught
without technological support [38,53]. Critical thinking and problem solving have always been a
necessary part of the learning process. Communication and collaboration have been an important part
of interpersonal relations for centuries; however, all these skills take on new importance in the digital
word of the 21st century [38].
21st century skills comprise 2 subsets: ICT skills—pedagogical and ethical—[48] and higher
order skills: Critical thinking, creativity, problem solving, self-regulated learning, communication,
and collaboration. Using the former effectively fosters the development of the latter [11,34].
In this sense, the SAMR technology adoption model [64] classifies the use of technology into
two stages: Improvement and transformation. Each stage has two elements; in the first, these are
substitution and augmentation, and in the second, modification and redefinition. Substitution is
concerned with the use of technology in tasks that can be performed without it [11], and at the higher
levels deep learning is developed, critical thinking, problem solving skills, effective communication,
and collaborative work are promoted [11].
3.5. Curricular Co-Design
Co-design or participatory design consists of designing a product or service in collaboration with
end users to create innovative solutions and new knowledge [50]. It grew out of the Scandinavian
tradition of democratizing workplaces by considering initiatives put forward by workers regarding
practices and technology. It is an approach in which researchers and designers develop curricular
materials, educational innovations, and interactive technologies such as games and educational
software [54].
It is a collective and transformative action aimed at generating new forms of activity with
meaningful objectives to stakeholders [54]. It promotes the participation of end users in the development
of products in which they have an interest [59]. By participating as partners in design, students benefit,
as this provides opportunities for collaboration and communication. They also gain knowledge of the
design process and greater self-confidence [61].
Student participation in co-design processes enhances learning [61]. The final product is better
as they contribute ideas that are not considered by adult designers [59,60]. Co-design is used in
design-based research and aims to transform and improve teaching and learning processes by designing
prototypes for specific educational needs [54].
It is suggested that co-design process with student participation should be carried out in three
stages [61]: (1) Formulate the learning outcomes, (2) communicate these outcomes, and (3) organize
experiences that provide opportunities for learning and reflection. Before beginning the co-design
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process, it is useful to conduct one or more sensitization sessions to reflect on previous learning
experiences to find out what they liked and what they did not and be able to better express their ideas.
The material or course in question must include: Feedback, which needs to be clear and precise.
Students want to be assessed comprehensively and to understand what they are doing wrong in order
to learn from it; rewards based on performance and persistence. Getting good grades motivates and is
perceived as a reward for commitment. Content must be delivered in digestible chunks to ensure a
correct level of challenge, and an autonomous learning path that fosters their creativity [59].
3.6. Personalised Learning Paths
Considering the skills, knowledge, and individual needs of each learner is an approach that has
been gaining momentum, even though there is no widely accepted conceptualization of personalized
learning or personalized learning paths [40,47]. Allowing greater participation in terms of what is to be
learned, and to feel identified with the materials and instructional methods underlines the importance
of the learner in the learning process [11].
The importance of the student in the learning process, the focus on deep learning and the
transformative power of ICT have led to the development of the concept of personalized learning [11,12].
This is based on placing the student at the center of the process; learning is enabled by ICTs and is
lifelong [11]. In this approach, individual differences should prevail and be celebrated, rather than
being side-lined [40].
Personalized learning is a complex concept that includes individualized teacher-led instructional
methods mixed with self-directed learning activities in environments where students have both voice
and the power to make choices. It is a multi-layered construct that brings together a wide variety of
aspects that have led to different definitions and forms of implementation [47]. Providing flexible and
personalized teaching is a major challenge for today’s education systems [11,60].
Promoting personal fulfilment and alignment with students’ interests is a fundamental part
of personalized education [40], seeking a balance between student choice and the scaffolding
provided by the teacher generating open learning. In other words, having a voice and choice
in the educational environment [47] makes learning a highly individualized, socially constructive,
and reflective activity [43].
The Swiss research project PerLen, conducted between 2013–2015, investigated 65 schools using
personalized learning concepts. The principal features identified were: (1) Reformulate the timetable to
accommodate autonomous learning spaces, with a personalized curriculum which allows students to
choose what, how and when to learn; (2) perform cooperative learning tasks; (3) receive counseling to
discuss workflow and any difficulties encountered; and (4) monitor progress with digital tools to [47].
Achieving a learning outcome through different pathways or sequences is the fundamental reason
for designing a personal learning path. The set of activities to be carried out during an educational
cycle forms a learning sequence and the students must select the sequence that best suits their own
interests [24]. A learning path is designed around topics organized by levels with increasing degrees
of difficulty [39].
4. Discussion
From the studies analyzed, there is no consistent idea about which design principles should be
used in the proposals for the incorporation of 21st century skills into the curriculum, nor a concrete
proposal on how they should be taught and assessed. Concepts closely related to Education for
Sustainable Development (ESD) such as Education for Global Citizenship (EGC) or pedagogy for
sustainability are hardly mentioned in the articles included in the review. It seems as if the 21st century
skills and the goals of sustainable development belong to two different educational discourses.
The incorporation of student personalization and involvement in the design of these learning
processes has not been sufficiently researched. As for the role that technology plays in the development
of 21st century skills, another of the topics of interest in this work, it takes a prominent place as
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the cornerstone of its development and at the same time as a tool or resource, from the moment it
appears as a challenge for learning, for personal and working life today and in the future. It is also
clear that teaching these skills requires changes in the curriculum, and new teaching and assessment
methods [38].
4.1. Question 1: What Are the Curriculum Development Proposals for 21st Century Skills?
Most frameworks recognize the interdisciplinary nature of 21st century skills, but often see them
as being complementary to conventional knowledge subjects. Similarly, ESD is often seen simply as
an appendix to conventional education and perpetuates the ‘rhetoric’ of responsible management
education [9]. Twenty-first century skills are not defined by topical knowledge, they are defined
by their contribution to a problem-solving endeavor, hence the difficulties for a integration into the
mainstream curriculum [38].
Ensuring that 21st century skills are not seen as subjects apart from the common core could be a
solution. Twenty-first century skills are based on core academic competences, including, for example,
critical thinking, academic writing, conducting a literature review, basic research skills, etc. It is difficult
to work on some of these competences in conventional contexts [5,17], since they must be developed
by individuals themselves through action based on personal experience and reflection [34,35].
Learning content goes hand in hand with developing skills, bearing in mind that cognitive and
soft skills are developed simultaneously [33]. Opportunities should be created within disciplines
to develop group work, to encourage communication that fosters creativity by solving open-ended
problems, and to provide clear and accurate feedback [4,35,38]. Problem solving requires creativity,
critical thinking, decision making, communication, and collaboration.
Since the reference frameworks are available, the next step to incorporate 21st century skills
into the curriculum is for teachers to develop these skills themselves [33,51,52,62]. This suggests that
teacher training programs should incorporate these skills into their curriculums, (both as content and
skills) [4,8,33,37]. Guidance should be provided to align technological, pedagogical, and disciplinary
elements with new methodological approaches to develop 21st century skills among students [7,38].
4.2. Question 2: What Are the Most Effective Methodologies for Teaching 21st Century Skills?
As previously noted, 21st century skill frameworks do not usually reach the most practical aspects
of teaching methodologies. Here teachers are the key to bring about changes in classroom practice;
where teaching knowledge and skills are essential for restructuring educational processes towards
sustainable development [4,60].
To the extent that teachers modify their own practice through the incorporation of active
methodologies that place the students at the center of a process based in constructivism [39–43,59],
particularly social constructivism that takes the ideas of Lev Vygotsky as the axes of the model, progress
will be made in the development of key competences. This process must be achieved by students
themselves, with the help of a teacher or a more advanced colleague, always though action, based on
experience and reflection [5,17,34,35,40,59].
Effective instruction in transferable skills should provide the opportunity for students to practice
and to receive feedback on the particular skill they are trying to strengthen and use that feedback to
improve performance. It is not possible to learn to play football by listening to a lecture [17]. Aligning
learning outcomes, pedagogical strategies, and tasks that support learning is the key [3,5].
4.3. Question 3: Which Instruments Allow the Assessment of the 21st Century Skills?
Assessing 21st century skills is a difficult process and despite the available frameworks
is a pending issue, outside of the standardized, fundamental literacy-focused tests [35,44,62].
National and international initiatives continue to promote the design and implementation of new
assessment instruments.

Sustainability 2020, 12, 10366

12 of 17

Assessing these skills would allow improving the curriculum and strengthening educational
quality [57,58].
The most widely used tests for the evaluation of 21st century skills are those developed by
PISA [62]. However, there are also several individual tools that assess the skills separately. To perform
an observation of skills such as collaboration, communication, critical thinking, and problem solving,
the empirical progressions developed by the ATC21S project are an excellent option, as they allow for
the observation of social and cognitive skills and their classification into levels [16].
4.4. Question 4: What Is the Role of ICT in the Development of 21st Century Skills?
21st century skills refer to the development of personal and social skills of individuals, to share
information, values, and knowledge, while participating in and contributing to the development
of society. This involves being able to function and act in the digital environment [3,4]. Hence,
the role of ICT in the teaching of 21st century skills once again takes on great importance and it is a
multifaceted one.
One of the most prominent aspects of this issue is the variety of different factors that directly
impact on ICT literacy (socioeconomic level, level of education, etc.) [34,46–48]. For students to be able
to develop their skills, aside from access to the devices themselves, there are other obstacles such as a
lack of resources, training, support, and also teacher beliefs and attitudes [7,8,11,12,49,55].
Another strand of research refers to the impact of ICT on learning. Although there is some
evidence of a positive impact, this does not yet allow for clear conclusions [63]. The use of ICT in
the formal and especially in the informal sphere, is considered to have a profound influence on the
development of 21st century skills, both in terms of career and work guidance [5,33,38,48], and in terms
of citizenship and sustainable development [3,9,37,40,44].
According to Vygotsky’s theory, learning can be widely extended by using mediation tools such
as ICT [40]. Using ICTs at the levels of improvement and redefinition proposed by Puentedura’s
SAMR model for technology adoption [64] allows deep learning and promotes critical thinking,
problem-solving, communication, and collaborative work [7,8,11].
There remains the obvious need for teacher’s digital competence to facilitate the use of emerging
pedagogical models, creating interactive, attractive, and personalized learning environments [7,11,53].
4.5. Question 5: What Methodology Is Used for Personalisation and the Involvement of Students In Learning
21st Century Skills?
The most effective methodologies for teaching 21st century skills [6,9,59] are those that generate
participation, reflection, and new knowledge [50,51,54], and one of the ways students participate in
learning is through co-design or participatory design [25,61], in which they become involved in a
reflective way in order to come up with innovative solutions.
The aim of co-design is to transform and improve teaching and learning processes for specific
educational needs by means of collective transformative action based on meaningful objectives for
those involved [25,54].
The participation of students in the co-design process makes it possible to improve learning
processes [61]. It encourages communication and collaboration among students and enables the design
of prototypes to meet specific educational needs [54,59,60]. The material or curriculum designed must
incorporate feedback, performance-based rewards, content segmentation, and an autonomous learning
path [39,52], which leads to personalized learning paths [24].
Personalized learning paths and personalized education allow students a more active role in their
learning [24,40,47]. Flexible learning responds to the need of promoting pedagogical methodologies
that place students at the center of the teaching and learning process [3,4,10,11,27,28], and digital
technologies that can support these new ideas for teaching in the form of learning designs [9,11,12,24,28].
The education system should revolve around the student in order to create individual learning
experiences in which topics are adjusted in accordance with each individual learner’s skills and abilities
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within a pluralistic set of objectives that allows students to be placed in a broad local and global
context [40].
Student involvement is fundamental, as indicated by constructivist proposals, either through
co-design or through the configuration of some of the elements of that design, the student is
appropriating the design proposed by the teacher to build a true personal learning path [11,24,40].
Co-design or participatory design provides concepts such as co-creation, co-production, or co-design,
which refer to actions of collective creativity and the joint creation of knowledge [25,54]. On the other
hand, autonomous learning, which is key in the development of 21st century skills, is improved by
means of personalized or flexible paths in different contexts which place the student at the center of
the process [7,24,27,28].
5. Conclusions
The review presented here includes a number of studies which, although they may not have
provided a clear answer to the question posed, contribute to identify and reveal a range of underlying
dimensions, such as theoretical constructs to support students in their development and empowerment,
or studies dealing with teaching methodologies, the use of ICT, and the personalization of the teaching
and learning process. Some topics are not dealt with in sufficient depth in the 43 papers analyzed,
perhaps due to the restrictive nature of the selection. It is possible that by including other types of
publications such as grey literature or other databases, the results could have been more conclusive.
In relation to the integration of 21st century skills, it seems clear that it can be achieved through
the different knowledge disciplines, creating opportunities for practice, feedback, and formative
assessment, within a comprehensive curriculum design which involves active methodologies and is
based on social constructivism.
The use of technology, as a resource, tool, scaffolding, and as an object of knowledge, is an essential
factor in the development of higher order skills such as 21st century skills, especially if it is used at the
levels of modification and redefinition. This is true both in terms of the more professional and work
oriented aspects, as well as in education for world citizenship and sustainable development.
Elements such as curricular co-design and the creation of flexible learning paths, which allow
for the personalization of the educational process, generate autonomy, interest, and the participation
of students in their own learning. These are subjects that present a long research journey in terms of
methodological formulas for the successful development of 21st century skills.
Teacher’s training in 21st century skills and digital competences including digital literacy,
management, pedagogical integration, and research, is a key element to enhance the previously
mentioned aspects and ensure the dynamism, effectiveness and updating of the educational process.
The review shows that the skills needed for today’s students to function at work and in society
and to be successful at personal and professional levels must be incorporated into school curricula
in a comprehensive and transverse manner, and not in a fragmented way or as a specific subject.
Only in this way can they be applied as competences for the knowledge society, thus allowing the
full participation of people in democratic processes, inclusive governance, and the achievement of the
Sustainable Development Goals.
Although in some cases it is already a consolidation process, the great challenge is to design
curricular integration models that, starting from the classic models, take into account the lessons
learned and the research carried out in this regard, where active methodologies are involved, enriched
with emerging technologies. The proposed methodologies are student-centered and characterized
by promoting meaningful learning, interconnection, motivation, flexibility, and autonomy. These are
comprehensive proposals that allow students to be part of sustainable development and, at the same
time, to be protagonists in the design of their personal learning environments.
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These proposals together with the design and implementation of new assessment instruments,
are part of the aims that arise from this review and are seen as a continuation of this research.
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