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1Teaching Controversial Issues
and Social Problems
from an Integrated Perspective

Delfín Ortega-Sánchez

Abstract

The purpose of working on social problems in education is based on the need to
critically understand reality, to apply the concept of social justice, and to learn
and teach how to participate actively, committedly and responsibly in the
construction of answers or alternatives to a naturally problematic reality. Dealing
with social problems appears to be linked to the development of critical social
thinking, to the acquisition of social competences and, consequently, to
education for a participatory democratic culture. Educating for social interven-
tion therefore requires the curricular incorporation of relevant social problems,
controversial issues or socially live issues from an integrated transdisciplinary
perspective, and the acquisition of the competences to teach in and for a
democratic, inclusive and truly egalitarian citizenship.

We find ourselves in a world with growing economic, political, environmental and
social problems, which justify the educational need to teach controversial issues and
social problems.1 The teaching of controversial issues, defined as opposing view-

D. Ortega-Sánchez (&)
Department of Specific Didactics, University of Burgos, Burgos, Spain
e-mail: dosanchez@ubu.es

Universal Scientific Education and Research Network (USERN), Integrated Science
Association (ISA), Tehran, Iran

1 Considering its natural relational and conceptual interdependence, in this introduction we use the
terms “controversial issue” and “social problem” equivalently. However, we refer to one or the
other term depending on the contextual specificities that require, necessarily, their explicitness.
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points that generate rational disagreements, aims to increase critical awareness of
social problems and to develop the civic competences necessary to address them.
Indeed, curricular problematisation or the didactic treatment of social problems
favours the comprehensive deepening of social reality, the contrast of argued
perspectives in the critical analysis of sources, the elective rationality for
decision-making in problematic contexts and social commitment as an inherent part
of the democratic process.

This educational problematisation or controversial ‘thematisation’ of the cur-
riculum incorporates conflict in its definition and refers to social problems of
diverse nature and interest for society as a whole, and is constructed through the
confrontation of opposing beliefs, values or interests. It is therefore an indispens-
able element for anticipating, intervening and solving social problems peacefully.
Indeed, Meral et al. [19], based on Dewhurst [9] and the National Council for Social
Studies (NCSS), conclude that

The topic of controversial issues is an effective tool for learners to think about real-life
problems, evaluate different perspectives, produce versatile solutions to problems, and put
forward their own ideas with justifications. In addition, discussing over controversial issues
helps develop students' attitudes and skills such as learning about social problems, critical
thinking, and willingness to compromise. [21, p. 144]

The educational inclusion of social problems and controversial issues represents,
consequently, one of the most relevant axes for the education of a committed,
responsible and truly democratic citizenship. The scientific literature has shown that
the teaching of controversial issues is one of the most powerful tools for the
promotion of active citizenship, and for the development and acquisition of
critical-reflective thinking skills [20]. This type of content, inherent to increasingly
heterogeneous societies, has been and continues to be part of the body of concerns
of educational research from a multidisciplinary perspective [31].

However, the complexities, risks and interference of emotional reactions to
learning about sensitive, controversial or contentious historical, geographical or
social issues have also been highlighted [14, 16, 28, 29]. In this regard, there is
frequent research evidencing the difficulties both in including controversial issues
and social problems in schools [5] and in teachers' teaching plans [7]. These
obstacles, explained by the most recent international scientific literature because of
its multifaceted and multifactorial nature (personal, socio-political, cultural, his-
torical and identity) [6], tend to be reinforced and therefore prevent curricular
problematisation or the explicit inclusion of social problems and controversial
issues in education.

We agree with [22, 25] and Aynuz [3] in affirming the widespread avoidance of
this type of content during teaching, and the methodological and self-efficacy
shortcomings of teachers in teaching it. In this regard, research by Pollak et al. [27]
identified the existence of Israeli teaching positions aimed at avoiding social con-
troversy; a position also identified by Ortega-Sánchez and Pagès [23] in Spanish
Secondary School Social Sciences teachers, and by Kello [17] in Estonian and
Latvian History teachers. In the latter study, the concealment or avoidance of
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controversial topics in the classroom was one of the approaches observed, along
with others aimed at finding common ground and enhancing heterogeneity, similar
to those also recognised by Pollak et al. [27] and Ortega-Sánchez and Pagès [23].

There seems to be clear agreement that the development of communicative
(dialogical and argumentative) and deliberative skills is at the core of the most
appropriate teaching strategies when discussing problematic or controversial con-
tent [2]. In this line, recent studies have advanced in the analysis of the strategies
employed by teacher educators in teaching controversial topics [22, 24], and in their
curricular decisions on this teaching [15]. These developments confirm the desir-
ability of working on deliberative skills, based on conversational learning, for the
didactic treatment of controversial issues.

The promotion of discussion around specific social justice issues [12] has also
been addressed through the use of controversial or documentary images in teacher
education contexts, in order to question what is happening or has happened in
present and past societies [13]. Other pedagogical approaches using forum theatre
are also beginning to be proposed, based on the theoretical principles of critical,
artistic and theatrical pedagogy [11]. These approaches are based on the concept of
critical education, which “works theoretically and practically toward social
change”. [18, p. 143]

In contemporary broadly multicultural democratic societies, the acquisition of
communicative competence on controversial cultural issues also emerges as a key
training element for future teachers. As [8] study of South Korean primary school
teachers' experiences explores, teachers' critical cultural awareness conditions their
professional judgement in teaching these controversial cultural issues.

The promotion of the teaching of controversial and sensitive topics, which is
prominently recognised in Anglo-American societies, aims to contribute to edu-
cation for active citizenship, based on democratic and therefore inclusive values. To
this end, we agree with [1] on the need to consider students' experiences and
interests in the selection of a controversial topic, to prepare them before dealing
with it by means of appropriate information and argument resources, to encourage
equal participation and multiperspective in its discussion, and to promote an
assessment based on the use of arguments that justify and define the rationality of
the positions-decisions adopted.

We agree with [30] in considering the affective dimension of teaching contro-
versial or sensitive topics with historical content. This dimension derives from the
need to work on students' representations of the past, particularly influenced by
contemporary political polarisation, to reflect on the potential imbalance between
rationality and emotion that sustains them, and to redirect the purpose of teaching
towards the acquisition of skills in democratic culture.

Educating to intervene in local and global social problems requires a transdis-
ciplinary didactic approach. In this sense, integrated STEAM education favours the
development and acquisition of competences for the intervention and resolution of
contemporary problems (Fig. 1.1). Indeed, “while STEM can offer some solutions,
it is the critical thinking, problem-solving, and socially conscious based approaches
that make these solutions a reality. Social studies, and the goals of social studies

1 Teaching Controversial Issues and Social Problems … 3



education, can bridge the gap between the technical aspects and the human
requirements” [26, p. 37].

From an integrated science education perspective, Meral et al. [19],

Science plays a major role in finding solutions to many issues that are considered con-
troversial in all societies. Regarding the solution process, despite the clear impact of
controversial issues in the field of social sciences and socio-scientific issues including both
scientific and social issues in the field of science, they are often avoided while teaching.
(p. 143)

From this approach, and in order to guide the teaching of controversial topics,
Pace et al. [25] has proposed a framework for action for curriculum design and the
promotion of reflective practice. Underlying this catalogue of guidelines for
teaching controversial topics is argumentation [4, 19] as a basic didactic procedure:

1. Cultivate a supportive environment through community building, norms,
openness to dissent, individual affirmation, and humour.

Fig. 1.1 Source own preparation based on Greca [10]
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2. Prepare thoroughly with attention to student identity and development, teaching
contexts, subject matter, purposes, and methods.

3. Think through teacher stance including pedagogical roles, positions on issues,
and pros and cons of disclosing teacher views.

4. Communicate proactively with students, parents, colleagues, and administrators
about issues that will be studied.

5. Select authentic issues and frame questions to promote student engagement and
inquiry, progressing from cooler to hotter issues.

6. Choose resources and pedagogies that challenge assumptions, include diverse
voices and perspectives, and foster participation.

7. Guide discussion with tools for analysing sources, exchanging ideas, moving
from small groups to whole group, and attending to equity.

8. Address emotions by creating space for processing them, using de-escalation
moves as needed, and developing self-awareness.

In this context, the general aims of this monographic volume are, on the one
hand, to understand teachers' discourses and decision-making on social problems
and controversial issues in transdisciplinary educational contexts. On the other
hand, it aims to offer studies focusing on the analysis of the levels of coherence
between teachers' attitudes, stances and practices for teaching and learning about
social problems and controversial issues from an integrated disciplinary
perspective.

Funding This chapter has been financed by the Ministry of Science and Innovation—Government
of Spain, through the projects ‘Future Education and Democratic Hope. Rethinking Social
Studies Education in Times of Change’ (PID2019-107383RB-I00), and ‘The Nature of I-STEM
(NOSTEM) for Citizenship Education’ (PID2020-118010RB-I00).
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2On Integrating Mathematics Education

�

and Sustainability in Teacher Training:
Why, to What End and How?

Ángel Alsina

Abstract

This chapter presents a line of research which examines the integration of
mathematics education and sustainable development in teacher training with the
aim of enabling both pre-service and in-service teachers to gain the necessary
knowledge, understanding and skills in order to contribute towards building a
more inclusive, sustainable and resilient future for people and the planet. First of
all, via an approach which promotes sustainable development in university
education as a key strategy for the transformation of policies, investment and
practice in the field of education, a description is provided of the main challenges
in advancing towards the integration of sustainable development in teacher
training in the field of mathematics and the elements of a profile of a
mathematics teacher in who is connection with sustainable development.
Secondly, sustainable development is integrated into the Model of Mathematical
Literacy in Childhood with the aim of offering guidelines to teachers so that they
can plan and carry out mathematics teaching practices in connection with
sustainable development and, in this way, play their part as agents of social
change.
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Introduction

The skills-based approach to mathematics [1–4] assumes that knowledge of
mathematics is necessary, but it also stresses that knowing how to use mathematics
appropriately whilst applying values in different contexts is essential. So, what does
this perspective of mathematics and its use imply?

Mathematical competence requires thinking and doing mathematics more than
memorising definitions and procedures [5]. In this regard, the Council for the
Curriculum, Examinations and Assessment (CCEA) considers that using mathe-
matics is one of the cross-cutting skills which form the nucleus of the curriculum, as
it makes it possible to develop the ability to suitably apply mathematical knowl-
edge, understanding and skills in different contexts and in different ways in order to
communicate, manage information, think critically, resolve problems and take
decisions. In order to achieve this aim, it is desirable for teachers to use relevant
real-life situations which require mathematical thinking and to give children the
possibility to transfer their knowledge, where appropriate, to other contexts [6].

This is, without a doubt, a challenge which extends beyond mathematics. On a
global level, for example, social, economic, environmental and, recently, health
crises coexist, which can be better understood via mathematics. However, these
crises cannot be solved with mathematics alone, but rather via the sum of different
disciplines. In other words, knowledge of different kinds must be integrated in order
to confront and resolve these challenges. For this reason, the skills-based approach
to mathematics refers to connections, one of the standards of processes which
demonstrate how mathematical contents are acquired and used. Specifically, in
Principals and Standards for School Mathematics, the National Council of Teachers
of Mathematics refers to two types of connections [4]: (1) the connections between
mathematical ideas, in order to understand how they interconnect and build upon
each other to produce a coherent whole (intradisciplinary connections); (2) the
recognition and application of mathematics in non-mathematical contexts, which
may arise in topics from other subjects and also in the children’s daily lives (in-
terdisciplinary connections).

This chapter focuses on the latter type of connection and, more specifically, on
the integration of mathematics and sustainability in teacher training, with the aim of
providing teachers with the necessary knowledge, understanding and skills to be
able to advance in this direction. Therefore, the intention is to actively participate,
from mathematics education, in the acquisition of the Sustainable Development
Goals and the Competencies for Sustainability [7, 8], in order to contribute towards
a more inclusive, sustainable and resilient future for people and the planet.

The structure of this chapter is as follows: In the first section it is asked why it is
necessary to integrate mathematics education and sustainable development in tea-
cher training and what purpose this serves, taking into consideration the recom-
mendations of organisations such as: the United Nations, the United Nations
Educational, Scientific and Cultural Organization (UNESCO) and the European
Union, which have published documents with guidelines of considerable impact in



the promotion of sustainable development [8–17]; international networks such as
the COPERNICUS Alliance [18], which aims to help people and institutions in a
higher education environment to creatively address the challenges of tomorrow in a
collaborative way, to jointly build the knowledge and competences needed for
global sustainable development, and to actively engage with policy-makers and
community stakeholders; and also authors who have, for some time, been pro-
moting sustainable development as a key strategy in transforming policies,
investment and practice in the field of education, not only with the aim of seeking a
change in education, but also in the quality of life of many people around the world
[19–21]. The second part of the chapter addresses how to integrate mathematics and
sustainable development into teacher training based on a line of research which has
been developed by the Grup de Recerca en Educació Científica i Ambiental (Sci-
entific and Environmental Education Research Group, GRECA in its Catalan
acronym) of the University of Girona (Catalonia, Spain), and which has given rise
to doctoral theses, presentations in congresses and both scientific and popular
publications [22–26].

2 On Integrating Mathematics Education and Sustainability … 11

Why is It Necessary to Integrate Mathematics Education
and Sustainable Development into Teacher Training?
What Purpose Does It Serve?

Sustainable Development: A Key Strategy for Transformation

Global calls for initiatives promoting and supporting sustainable development first
appeared in the 1980s with the idea of generating collective responsibility in order
to make it possible to confront the problems and challenges faced by humanity
which seriously threaten its future [20]. For example, in the Brundtland Report of
the World Commission on Environment and Development (WCED), a first attempt
can be noted to promote this objective from the point of view that it is development
which satisfies the needs of the present generation without compromising the
capacity of future generations to satisfy their own needs [27]. In the present day, it
is considered a crucial challenge which must promote practical action so that all of
us can build a better future together, making it possible to put an end to poverty and
inequality, to achieve peace and justice, to protect human rights and the planet [13].
In this regard, three main dimensions for action in this field are recognised (eco-
nomic, social and environmental), via which the 17 Sustainable Development Goals
(SDG) are suggested [8] covering a broad range of relevant issues concerning
relationships with the natural world, personal and collective welfare, a fair and
balanced economy and education for a fairer society.

In order to achieve the SDGs, it is necessary for education to be holistic,
inclusive and transformative and for it to consider [8]: (a) learning contents
and results (integration of topics on sustainability into study plans); (b) pedagogy
and learning environments (student-focused teaching and learning, oriented towards



action, based on interaction and exploratory learning); (c) learning outcomes
(promoting competencies such as critical and systemic thinking, joint
decision-taking, assuming responsibility for current and future generations); and
(d) social transformation (empowering students of any age and in any educational
environment to transform themselves and the society in which they live). Without a
shadow of a doubt, this is a challenge which requires an evolution from teaching to
learning in order to educate current and future generations in sustainability. In this
regard, [28] states that it is necessary to learn to: “formulate critical questions;
clarify one’s own values; envisage more positive and sustainable futures; think
systemically; respond via applied learning; and study the dialectics between tra-
dition and innovation” (p. 8).
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Within this context, [8] highlights the importance of “developing competencies
that empower individuals to reflect on their own actions, taking into account their
current and future social, cultural, economic and environmental impacts, from a
local and a global perspective” (p. 7). In this way, it is hoped that, via education for
sustainable development, current and future generations may be able to achieve
cognitive, socio-emotional and specific behavioural learning and, above all, to
develop key sustainability competencies, which are necessary for contributing
towards the understanding and achievement of each of the different challenges of
the SDGs. With regard to these competencies, which are key to achieving progress
in terms of sustainable development [8, 29–31], proposes eight competencies:
systems thinking competency; anticipatory competency; normative competency;
strategic competency; collaboration competency; critical thinking competency;
self-awareness competency; and integrated problem-solving competency.

Although these competencies are cross-cutting, multifunctional and independent,
they should be developed by all students on a worldwide scale (at different levels
according to age). They do not replace specific competencies for certain situations
and contexts but they comprehend them and have a wider scope [32, 33]. In this
regard, target 4.7 of SDG 4 (Quality Education) specifically contemplates that
students should acquire knowledge and competencies for the promotion of sus-
tainable development, as education for sustainable development [8] “does not only
integrate contents such as climate change, poverty and sustainable consumption into
the curriculum; it also creates interactive, learner-centred teaching and learning
settings” (p. 7).

In order to achieve the purpose of implementing learning of the SDGs via
sustainable development, it is necessary for it to be integrated into public policies,
educational programmes, school curriculums, textbooks, etc., as “they are powerful
change agents who can deliver the educational response needed to achieve the
SDGs. Their knowledge and competencies are essential for restructuring educa-
tional processes and educational institutions towards sustainability” [8, p. 51]. From
this perspective, taking sustainability criteria into account in the design of the
academic curriculums of all fields of knowledge and all stages of education
becomes a necessity of social commitment which contributes to a growth in
alignment between what is studied in schools, how it is studied and what society
demands.
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These proposals have encouraged research groups from many universities
throughout the world to take sustainability as a reference point and a guide for
twenty-first century education. As stated by [19], in spite of all these attempts, the
literature continues to show that higher education institutions (HEIs) do not fully
understand the true nature of this challenge [11, 18, 34, 35]. The dominant focus
has been on integrating content relevant to sustainability into the curriculum of
different subject areas, or developing specialist courses on sustainable development,
especially for those interested in pursuing careers in this area [21]. However, for
[19], the higher education curriculum continues to be engineered and delivered
without this questioning or seeking to influence the future capabilities of people to
create change towards more sustainable patterns of living [36]. In the opinion of
these authors, underpinning ESD is a commitment to reorienting the learning
experiences of students so that they understand their professional responsibilities,
capabilities as well as personal motivations. According to this, the aim is to enable
them to act in support of more sustainable ways of life not just in the domestic
sphere, but by influencing change within their professions, industries and wider
business environments.

Research into the Integration Between Mathematics Education
and Sustainable Development in Teacher Training

Based on the rationale described above and the data of different research on the
integration of sustainable development in teacher training [37–41], the GRECA
Research Group of the University of Girona is currently carrying out research on
the integration of mathematics education and sustainable development in teacher
training [22–26, 42]. The purpose of this research is to contribute to the training of
mathematics teachers who are competent in sustainability, based on the assumption
that initial teacher training can be an important tool for social transformation. Alsina
and Calabuig [42] carried out an exploratory study with 30 informants (10 teacher
trainers, 10 in-service teachers and 10 pre-service teachers) to whom the previously
validated EMS (Educación Matemática y Sostenibilidad—Mathematical Education
and Sustainability) Questionnaire was administered with the aim of examining
which elements sustainable development is able to contribute in order to improve
the initial training of mathematics teachers.

Based on this study, Alsina and Calabuig [42] identified 20 elements of a profile
of mathematics teachers in connection with sustainable development, i.e., the
actions of the mathematics teacher are defined in order to promote sustainable
development (Table 2.1).

With the aim of making progress in this direction, Vásquez et al. [43] have
analysed the conceptions of 87 pre-service primary education teachers and 58
pre-service early years education teachers with regard to their competencies for
incorporating education for sustainable development into the classroom, specifi-
cally into mathematics classes. Based on data obtained via a survey, a lack of clarity



Table 2.1 Elements of a pro le of a mathematics teacher in connection with sustainable

1. Establishing in him/herself, and in children, a good relationship with mathematics based on the
essence of the discipline
2. Establishing in him/herself, and in children, a good relationship between mathematics and the
world
3. Improving day by day his/her own level of general culture and non-academic training, and that
of his/her students, which can arise from opening up horizons to the world and its diversity
4. Making use of general culture and non-academic training as an ESD resource when
establishing connections with other disciplines and the environment
5. Working on ESD at all times in a globalised and interdisciplinary manner
6. Working on the overall development of the student
7. Providing children with a solid foundation in ESD which will be of use to them at other times
in their education
8. Working on ESD in order to improve understanding of information published in the media
9. Promoting children’s creativity in order to improve their results in all mathematical processes,
particularly in terms of problem-solving
10. Respecting, ensuring respect, appreciating, combining and promoting different ways of
reasoning the same mathematical fact both personally and academically
11. Recognising the importance of language in the construction of thinking, both socially and
individually, and to work in this direction
12. Understanding and appreciating mathematics in its disciplinary essence and in its role as an
agent for both social and cultural change, in order to transmit this to his/her students
13. Understanding and appreciating sustainable development due to what it contributes in terms
of responsibility and social commitment, in order to transmit this to his/her students
14. Working on all areas of knowledge, but particularly on that of mathematics in connection
with the natural, social and cultural environment
15. Understanding and appreciating all of the mathematical contents of the curriculum in primary
education
16. Working on all of the mathematical contents of the curriculum in primary education
17. Knowing how to be critical of the curriculum if the educational situation requires it
18. Continuing with on-going training in an autonomous way
19. Extracting information from publications on ESD and ESD research and experiments which
can be applied to his/her own professional reality
20. Knowing (knowledge), knowing how (capacities), knowing how to be (skills and attitudes),
knowing how to act (mobilise personal resources), knowing how to feel (emotions) and knowing
how to imagine the future (predict)

was observed with regard to education for sustainable development and its scope, in
spite of the fact that it was highly valued. In addition, a clear need was revealed for
training in this regard, along with the potential of mathematics education as a tool
for incorporating education for sustainable development into the classroom. These
new data confirmed the results of Alsina and Calabuig [42] regarding the need to
incorporate competencies linked to education for sustainable development into
initial and on-going teacher training programmes in the field of mathematics with
the aim of encouraging and stimulating their inclusion in the classroom.
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development [42, pp. 16–17]
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How Can Mathematics Education and Sustainable
Development Be Integrated into Teacher Training?

From a generic point of view, in order to develop the competencies of sustainable
development, certain educational strategies and teaching methods should be taken
into consideration, along with cross-cutting training processes originating from
instances of formal, non-formal and informal education [44]. In this regard, Tilbury
[28], in her review of the processes and learning for sustainable development,
points out several key processes in which the frameworks and practices are sus-
tained, including the following (p. 10): “processes of collaboration and dialogue
(including multi-stakeholder and intercultural dialogue); processes which engage
the ‘whole system’; processes which innovate issues relating to curriculums as well
as teaching and learning experiences; and processes of active and participatory
learning”.

Alsina and Mulà [22] add that it is essential that knowledge provided by the
results of research from different fields of study linked with teacher training, among
them sustainable development, should be explicitly included in the teaching of
university lecturers who are responsible for teacher training in mathematics. From
this perspective, these authors have developed the Transformational Professional
Competence Model through Reflective Learning and Sustainability. This model
describes certain essential strategies in promoting the transformation of the
everyday knowledge of pre-service mathematics teachers (knowledge, experiences
and prior beliefs) into professional knowledge from the framework of education for
sustainable development and using a realistic and reflexive training model [45].

Taking these frameworks as a reference, these authors have integrated sustain-
able development into the Model of Mathematical Literacy in Childhood [46], with
the aim of providing pre-service and in-service teachers with guidelines to prevent
them from only thinking about mathematics, and to concentrate on mathematics in
relation to sustainable development [23]. The authors do not claim to offer
guidelines to enable teachers to plan the practice of mathematics in contexts of
sustainable development or to integrate knowledge of sustainability when they plan
and carry out teaching practice in mathematics with the aim of reorienting the
learning experiences of students so that they understand their professional re-
sponsibilities, capabilities as well as personal motivations [19].

In this regard, the Model of Mathematical Literacy in Childhood contemplates
the following phases with a perspective of sustainability:

Analysis of the context: taking into consideration the same theoretical and
methodological principles of the Model of Mathematical Literacy in Childhood,
mathematical knowledge is determined (contents and processes) along with the
ideas of sustainable development (objectives and competencies) which are to be
worked on. In this way, the development of interdisciplinary connections between
mathematics and sustainable development is encouraged. Ultimately, it is a question
of thinking within mathematics and also beyond mathematics in order to enrich
mathematical practice from the point of view of sustainable development. In this



1. Prior knowledge: Prior knowledge of mathematics and sustainable development
are revealed in a communicative environment in the classroom via the use of
good questions and/or other resources and contexts (relating experiences, an
article from a newspaper, a story, etc.).

2. Working in context: Access to ideas on mathematics and sustainable develop-
ment is encouraged in the context of the situation and actions are documented
for their subsequent analysis.

3. Co-construction and reconstruction: Interaction, negotiation and dialogue are
encouraged in order to communicate learning in context, both of mathematics
and of sustainable development based on the analysis of the documentation. The
new co-constructed knowledge is contrasted with the prior knowledge, giving
rise to the reconstruction of knowledge regarding mathematics and sustainable
development. Possibilities to seek solutions, create alternatives or undertake
actions to foster sustainable development in the classroom, in the school, and in
the community are encouraged.

4. Formalisation of learning: The process concludes with the formalisation of
learning acquired in mathematics and sustainable development, using language
which is progressively more specific and adapted to the two disciplines.

5. Systematic reflection: A self-evaluation of the teacher’s practice is carried out
with the aim of improving it: What has been taught about mathematics and
sustainable development? What has changed? How can it be improved?

regard, whatever the real context selected may be, it should be linked with an
appropriate SDG and the sustainable development competencies.
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In order to assist pre-service and in-service teachers to progressively change their
mathematics teaching methods to have a perspective of sustainable development,
taking into account all of the elements presented in this chapter, and particularly the
model described, it is recommendable to use teaching strategies which guide this
transformation. By way of example, one possible strategy may consist of promoting
spaces for interaction, negotiation and dialogue based on episodes such as that
described below:

From statistics education to statistics education in connection with sustainable
development

During their break time, a group of 4–5-year-old children pay great attention to the
vehicles using the roundabouts close to their school. Thus, the teacher proposes the
following challenge: What type of vehicles go round the roundabouts most fre-
quently? After a conversation in which the children debate different strategies to
respond to the question, they decide to gather data by going out to the roundabout.
They establish the categories of the statistical variable they wish to study (vans,
lorries, cars, motorbikes, tractors and bicycles), collect data over a pre-established
period of time in a tally chart, organise the data in a frequency table and, later,
represent and interpret the data via a graph, using pieces of wood.
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This competency-based mathematical activity makes it possible to identify the
type of vehicles going round the roundabout and with which frequency they do so.
But what use do these data and the conclusions obtained have? Having reached this
point, the pre-service and in-service teachers must integrate the statistical research
carried out with sustainable development. In this way, one more step is taken for
teachers to research and reflect from the perspective of education for sustainable
development and to learn, as stated by Tilbury [28], to ask critical questions, clarify
their own ideas, propose more positive and sustainable futures, think systemically,
respond via applied learning or study the dialectics between tradition and innova-
tion with the aim of being able to promote the same learning among their own
students.

The conclusions of the statistical research carried out based on the vehicles going
round the roundabout can be enriched from the point of view of sustainable
development by working on aspects connected with SDG 11 on sustainable cities
and communities, and SDG 13 regarding climate change. In this framework, the
following competencies could be fostered:

• Anticipatory competency: Let’s imagine and draw what would happen if no
vehicles, or mainly bicycles, went round the roundabout. How would the
school’s surroundings change? What impact would be noted in terms of safety?
How would the noise we hear from the school change? What implications would
there be in terms of our health and that of the drivers of the vehicles? Which
scenario is more sustainable? And which do we prefer: the scenario we have
detected or the one we have imagined?

• Self-awareness competency: Let’s reflect on the route each child takes to come to
school, which we can represent in a graph. What type of transport is used? How
sustainable is our class in relation to the means of transport we use to travel to
school?

• Strategic competency: What actions could we promote to encourage sustainable
transport? We can present the data and results of the studies to families and to
the council and prepare a plan of action in collaboration with older children.
During the campaign, data can be collected in order to verify whether the actions
taken have an impact, taking into account the need to reflect on the difficulty of
changing behaviours and observing them in the short term.

Conclusion

In this chapter, arguments have been presented regarding the importance of
establishing connections between mathematics education and sustainable devel-
opment in teacher training based on an approach which stimulates sustainable
development in university education [12, 18]. This approach assumes the proposals
of the United Nations Decade of Education for Sustainable Development (DESD)
which, as has been stated, is a worldwide movement aspiring to transform policies,



investment and practices in the field of education [10], highlighting not only the
transformation of education, but also an improvement in the quality of life of many
people throughout the world [28].

18 Á. Alsina

From this perspective, the integration of sustainable development into teacher
training, which in the literature is called teacher education for sustainability (TEfS),
is a growing field which aims to prepare future educators for their role as societal
change agents by developing in them specific sustainability competencies [37–41].
The training of teachers in mathematics, as an essential part of teacher training,
cannot be marginalised from this aim. Thus, for a number of years, we have been
carrying out research on issues such as the definition of a profile of a mathematics
teacher in connection with sustainable development [42] and the definition of a
model to carry out teacher training in mathematics which is transformative, taking
into consideration elements of sustainable development and realistic and reflexive
learning [22].

In order for both pre-service and in-service teachers to have at their disposal
guidelines for planning and carrying out practical teaching from this perspective,
Alsina and Mulà [23] have recently integrated sustainable development into the
Model of Mathematical Literacy in Childhood [46]. Via the six phases of which this
model consists, from the planning of the context of the competency-based activity
to reflection on how it is put into practice, mathematics teachers have at their
disposal a tool to foster the development of mathematical and sustainable devel-
opment competencies in an integrated way [23]. In order to achieve this, both
pre-service and in-service teachers must transform the way they plan their teaching
and how they put this teaching into practice. As far as the planning of activities is
concerned, teachers should ask questions concerning the following aspects:

• Is it an activity which has the aim of providing an answer to a question,
addressing a social, economic, environmental or healthcare challenge?

• Does the activity make it possible to apply previously acquired knowledge and
to achieve new learning in the fields of mathematics and sustainable
development?

• Does it help to relate different knowledge within mathematics and with other
subjects from the perspective of sustainable development?

• Is it an activity which can be carried out in different ways and stimulate the
students’ curiosity and creativity?

• Does it imply the use of tools such as materials which can be manipulated,
drawing tools, software, etc.?

• Does it involve collaboration with different agents?

As far as practical teaching is concerning, the following may constitute guiding
questions for the transformation:

• Is student autonomy and initiative promoted?
• Is the intervention based more on appropriate questions than on explanations?



2 On Integrating Mathematics Education and Sustainability … 19

• As well as individual work and effort, is work in pairs or in groups employed in
order to create dialogue, argue, convince, form a consensus, etc.?

• Does it imply reasoning regarding what has been done and the justification of
results?

• Is increasingly accurate progress made in terms of representation?
• Is the most appropriate language of mathematics and sustainable development

used?
• Does it promote critical reflection and the questioning of values?
• Does it enable actions in favour of sustainable development to be encouraged?

To sum up, this chapter has provided answers to the questions asked in its title:
why, to what end and how can mathematics education and sustainable development
be connected in teacher training in such a way that pre-service mathematics teachers
can have the necessary knowledge at their disposal in their role as agents of social
change [37–42]? Furthermore, this exemplification can serve as a guide for carrying
out similar processes of transformation in other areas of knowledge of school
curriculums due to the fact that it is based on the sum of changes that we will
achieve the common objective of improving the quality of life of people around the
world from the field of teacher training. This is an urgent need if the belief is held
that teachers have the capacity to shape their countries.
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Most integrative tendencies seek to change practices and promote innovation.
On the contrary, the proposals which defend the predominance of disciplines in
general do not address social criticism subjects or analyse the problems. The
fundamental purpose of social sciences education is to teach critical and
democratic citizens. This must be the main goal of education. In this respect, the
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Why Do We Propose an Integrated Curriculum Based
on Social Sciences Education?

The proposals for an integrated curriculum based on social sciences education
encounter an initial hurdle within social sciences seen as a whole. Traditionally
speaking, history, geography and civic education have been prioritized, much less
importance being given to the other social sciences, such as economics, sociology and
anthropology [1]. This is the case in both countrieswhere the curriculum is organized as
social studies and those where it is structured as social sciences. In any case, most social
disciplines consider themselves to have a great capacity for integration. Geography, for
example, proposes studying socio-environmental problems [2]. History offers its
capacity to construct an overall narrative of society in the past and the present [3].
Another example is sociology, which asserts its contribution to the formation of social
thought [4]. We could offer similar examples for all social sciences.
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Most integrative tendencies seek to change social sciences education practices
and promote innovation. On the contrary, the proposals which defend the predom-
inance of disciplines and their contents above curricular integration related to the
economic and social system. The defence of disciplines rather than interdisciplinary
or transdisciplinary integration often leaves social problems outside the school
context [5]. In any case, integrative proposals are always made from a certain field of
knowledge or scientific perspective, that which is mastered the best. Thus, from our
field of knowledge, we can integrate other perspectives of the study of problems. It is
logical and good to have a command of one discipline more than another.

The fundamental purpose of social sciences education is to teach critical and
democratic citizens capable of acting in their context to produce social change. In
relation to this main educational objective, the social sciences are similar to most
school disciplines, which also encourage young people to act in their world in order
to transform it. This must be the main goal of education [6, 7]. In this respect, one
of the most important changes to occur in recent times, in relation to the selection of
knowledge that we should teach at school, is that we no longer ask the scientific
disciplines what we should teach, but rather we ask: what do each of the disciplines
contribute to the overall education of people and to the solution of their problems?
[8]. The heart of education is not the disciplines, but rather people and their
problems. This was the great contribution of the progressive educators of the early
twentieth century, especially Dewey [9], who we should now recover and
reinterpret.

Traditions and Tendencies of Working with Social
Problems: An Integrative Perspective

Education is not a neutral process, but rather a form of social control, and therefore
the objectives of social studies are defined when the type of society that we want to
achieve is defined. For Ross [10], there is no “scientifically objective” answer to the



(a) social problems as a methodology or process of “inquiry”, from an intellectual
point of view;

(b) social problems and conflicts as essential knowledge and as the backbone of the
curriculum.

question of the purposes of education, because these purposes are decided in
accordance with a way of understanding the world. Freire [11, 12]. described
education as an instrument that can be used in two ways: first, to integrate people
into the logic of a social system and achieve their conformity and, second, as a
process to “practise freedom”, which is the means by which people confront reality
in a critical and creative manner and discover how to participate in the transfor-
mation of their world. This second possibility gives meaning to social sciences
education based on social problems and conflicts.
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The work based on social problems originated in Dewey’s proposals in the first
half of the twentieth century [13, 14], and in his defence of education based on the
real problems of people in society, on the development of reflective thinking and on
learning about democratic participation. For Dewey, knowledge is constructed from
experience, from continuous interaction with the environment, giving meaning to
life and to education. Conflicts and resistance to change in these interactions help to
reclassify experience starting from the emotions that they generate and from the
rationality necessary to define our ideas [15].

Dewey’s ideals were applied by various authors, who defined a series of
strategies on which citizenship should be based. These proposals were called the
“problems approach” and were widely disseminated in US history courses in the
following decades. Hunt and Metcalf [16], for instance, devised the so-called
“reflective inquiries”, proposing a systematic model of problem analysis which
integrated values, semantics and empirical analysis. The work of Dewey was fol-
lowed by two differentiated currents:

Work Based on Social Problems as a Methodology

The first current of work on social problems which is focused on the methodology
and which we frequently encounter in other fields of knowledge is problem-based
learning. In social sciences education, this is based on the problematization of the
subjects of the curriculum, whatever this content is, in order to propose a work
process that follows guidelines, and to generate a model that could be applied to
other social problems. After the problematization of the content, debates and
arguments on the facts are proposed. One of these currents is problem-situations,
highly developed in the Francophone context, with works such as those by
Dalongeville [17], De Vecchi and Carmona-Magnaldi [18] and Le Roux [19]. For
Dalongeville [20], problematizing the content means relating the past to the present
and to the future, and discussing social values and their evolution.



Table 3.1 Problem-situations process [18, p. 24]
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Exercise Problem

Known situation Unprecedented situation

Method already acquired Method unknown

Application, reproduction Creation

Mechanical execution Process to invent

Consolidation of the knowledge from the training Acquiring knowledge always unfinished

Adaptation Autonomy

For De Vecchi and Carmona-Magnaldi [18], a problem is an initial situation in
which we have certain data, starting from which we intend to reach an objective,
which produces a series of actions which mobilize an intellectual activity, involving
a process of inquiry to achieve an end result (initially unknown), although the
solution is not immediately available. For these authors, there is a process with
steps to be followed, although there is an essential creative part, as shown in the
following Table 3.1.

A similar tradition, which originated in Italy, proposes transforming history,
geography and social sciences classes into a problem-solving laboratory. This is
competency-based work which poses a challenge to be solved with all kinds of
information sources [21]. From the didactics of geography, for De Vecchis and
Staluppi [22]. the laboratory is another form of teaching organization which
addresses interdisciplinary environmental intervention projects. From the didactics
of history, for Landi [23]. the laboratory requires the development of competencies
to address the complexity of historical problems, also from an interdisciplinary
perspective.

“Given that tackling a problem in an operational manner almost always implies
the need to consider the issue from numerous viewpoints, the laboratory is,
therefore, also an opportunity to reflect on the interdisciplinary connections nec-
essary to tackle the challenge of complexity.” [23, p. 69].

Mattozzi [24] considers that what is most important is for students to achieve a
“mente laboratoriale”, feeding their curiosity, in order to ask questions, seek
answers, assess information, make decisions and solve problems. The different
authors agree on the importance of working with sources in the laboratory to solve
problems [25].

Work Based on Social Problems or Controversial Issues

The critical theory proposals focus on demanding a curriculum in which social
problems or controversial issues form its backbone, irrespective of whether they can
share a methodology with proposals such as those mentioned above. The main
difference is that, while other lines seek methodological models to deal with the
problems, critical theory insists on considering the most awkward problems, the



Table 3.2 Adapted from Latour (2011)

taboos, the latent and controversial issues of our society, in the essential content to
be taught.
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Along these lines, the most important work undertaken is that published by
Evans and Saxe [26], recently updated [27]. This work aims to situate those con-
troversial questions, which imply reflection and which are linked to topical issues
and to the historical context, at the heart of social sciences education. They define
“issues-centered education” as:

Issues-centered education focuses on problematic questions that need to be addressed and
answered, at least provisionally. Problematic questions are those on which intelligent,
well-informed people may disagree. Such disagreement, in many cases, leads to contro-
versy and discussion marked by expression of opposing views. [28, p. 2]

The work by Evans and Saxe [26] had a great repercussion on critical social studies,
since it included the main research works on how to teach based on “issues-centered
social studies”. Hahn [29] considers that these proposals lead to greater interest by
the students in social questions and develop advanced cognitive skills and partic-
ipatory political attitudes, in addition to a critical awareness of important global
questions.

Controversial issues should be the basis of education for citizenship, considering
that controversy is the essence of democratic education [30, 31]. It is a question of
understanding plurality, the existence of different points of view and opposing
interests in social problems or conflicts. Controversial issues: (a) question social
values; (b) favour political education; (c) oppose emotions and rationality; (d) show
the complexity of society; (e) address topical issues (adapted from [32].

A controversial issue requires value judgements, thus questioning the neutrality
of teachers [33]. The controversy allows students to understand the existence of
different alternatives or solutions to social problems [34]. For Latour [35], there are
five rules that teachers must follow to choose a controversy (Table 3.2).

Rule No. 1 Choose an issue that is not closed, that evolves during the year and that students
can follow live. This rule is essential because it is the only way to avoid a
retrospective mistake supposing, once the controversy is resolved, that the
“true” experts knew “from the beginning” how to end it

Rule No. 2 It must be a relatively hot issue, which does not necessarily mean with a high
profile, but rather in which there are sufficient participants to be able to expect
opposing results, refutations, developed on the scale of a school year

Rule No. 3 Take an issue which forces the students to compare heterogeneous sources. It
should not, for example, be limited to the most widely read newspapers or those
with the same inclination. It should cover the whole range of media without
forgetting specialized professional journals

Rule No. 4 Take an issue which is sufficiently limited or manageable to be addressed by the
group as a controversy in one year

Rule No. 5 Take an issue which is accessible from specialized literature. Students very often
choose excellent issues, but about which their only source is the conventional
press or web forums. Everything else is in the form of literature which they
cannot consult or in a language unknown by the students
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Socially Acute Questions: The Francophone Tradition

From a critical perspective in Anglo-Saxon tradition, proposals appeared in the 90 s
which were originally called, in French, “Questions Socialement Vives (QSV)”,
translated into English as “Socially Acute Questions” [36]. They originated from
Chevallard [37], who proposes transforming school into a place which answers
acute questions, in order to restore a “moribund” curriculum. Legardez [38] sug-
gests placing questions with open debates and with historical roots at the centre of
education. The characteristics of QSV are that they must be (i) acute for society,
(ii) acute for science, and (iii) acute for school [39, 40]. One of the first issues
addressed was sustainable development, in addition to other contemporary eco-
nomic problems, such as crises, cycles, unemployment, inequalities, poverty…
They are issues with a heavy load of values, which allow cooperative work in the
search for solutions with a scientific base and from a transdisciplinary perspective
[38]. Socially acute questions also address historical issues which have been
silenced but which are latent in society, for example the Algerian independence
process in France or the consequences of the Civil War in Spain [41].

For Tutiaux-Guillon [42], acute questions include the demands of groups or
minorities which denounce the silence and neglect of their suffering, the memories
of genocides, the memory of slavery, the suffering of colonization. For Brusa and
Musci [43], QSV focus, for example, on the intercultural question and on rendering
people, hidden identities and communities visible in the contents of education [44,
45]. The most appropriate methods are debating and arguing [46]. They give
prominence to the students and to the formation of critical thinking, and the role of
the teacher is not that of a neutral spectator, but rather of a facilitator of inquiry and
free discussion. In the curriculum they are transdisciplinary questions, although
they can have a disciplinary origin. For example, in the case of geography they are
based on the management of the territory, of resources and of the space as power. In
the case of history, they are based on the most obscure and “slippery” events from
the past.

Why Teach School Disciplines Based on Social Problems?

We consider critical theory to be the most important source to suggest an integrated
curriculum, which must be based on solving social problems or those which
somehow affect people, either individually or collectively. Critical theory in edu-
cation has been reinterpreted from the concept of education for social justice by
various authors [47–51]. We encounter proposals arising from research for formal
and non-formal education, such as those by McCrary and Ross [52], who focus on
inequalities and social injustices as problems to investigate in history and geogra-
phy classes. Ross and Vinson [53] propose working with the concept of a common
social project and of solidarity.
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Renner [54] states that it is necessary to work on the “shock” social studies of the
beginning of the twenty-first century, for example the Iraq War, the Darfur geno-
cide, hurricane Katrina, or corporate globalization… He suggests working on these
problems or conflicts as a platform of teaching possibilities starting from the
question: How can teachers use these events to construct (or reconstruct) the idea of
humanity or a global community? He proposes working on the historical and
geographical perspective, establishing connections with the local context (for
example, starting from the life of refugees), and exploring other related teaching
possibilities such as, for example, the emotions experienced by victims, some of
whom may be in our schools.

For Renner and Brown [55] and Renner [54], teachers require “courage” to show
social reality to their students, to put a human face on issues such as war, poverty
and exploitation, whether global or local, in order to progress toward solidarity and
toward a more active and participatory democracy in schools. Our world is more
global and complex, but we need to find ways of connecting social sciences edu-
cation with the life of students, with what occurs outside school, with reality and
with the people around us and in other places in the world: “finding ways to connect
students’ lives together, connecting curriculum with the world outside of school…
and connecting students with real lives/stories/faces in local, national, and global
communities” [54, p. 72].

Working based on social problems or controversial issues means re-humanizing
social sciences education: “Focusing on (re) humanization, grounded in a promising
struggle, provides one antidote to the shock therapists who strive to keep the world
divided, less whole, and without hope” [54, p. 76]. It is important to investigate the
role that people play in the subjects that are addressed from social sciences edu-
cation, in the study of our present and in the construction of our future. We must
ensure that students feel that they are part of the society that they are studying, an
actor and a spectator at the same time. It is necessary to investigate, in geography
and history classes, what it is that makes us human [56]. What differentiates us from
other animals or from machines when we interact with the world or with other
people? What do we all, as inhabitants of the Earth, have in common? How can we
make students feel that they are important characters in the world to which they
belong? What and how do we have to teach so that students learn and are capable of
making decisions about their future?

An Example of Work with a Social Problem: The 2020
Pandemic

The pandemic can be a subject that integrates different types of knowledge and that,
at the same time, can address various controversial issues, such as the history of
epidemics in the world or current health epidemics in various parts of the planet, as
well as the relationship with the situation of childhood in the world, causes of
mortality and possible solutions. To understand what happened during the pan-
demic, it is essential to analyse it from numerous perspectives (Fig. 3.1).
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Fig. 3.1 A transdisciplinary perspective on the pandemic

One of the controversial issues was the language used during the healthcare
crisis. Language of war was used, when international health organizations were
requesting the use of language of care and attention to the weakest and most
defenceless, a language of solidarity. We could discuss the contributions that
mathematical models have offered to understand the evolution of the pandemic.
Experimental sciences can help us to understand the need for vaccines or the
vaccine creation process, its importance in history and at the present time. Also, we
should not forget the role of the economy throughout this crisis, since the long
duration of the pandemic and the periods of lockdown have given rise to a debate
on how we can combine care for people with the evolution of the economy.

Finally, the pandemic has led to an appraisal being made of the quality of
democracy in each country. The most democratic countries have placed public
services at the service of all people, without exception. The pandemic has taught us
that the most democratic countries have cared for their citizens better. Democracy
must take care of what is public: high-quality public services, public healthcare and
equitable education for all people, ensuring access to knowledge for everyone,
whatever their origin or conditions. These questions must help us to reflect on what
we have learnt for the future, for example about the need for countries to collaborate
on medical progress, since borders do not exist for a virus.
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The experience of the pandemic has therefore given rise to a series of contro-
versial issues that we can tackle in a transdisciplinary manner, since this is the only
way to seek solutions to the situation that we have experienced. The pandemic is a
good example of how we can think of an integrated curriculum, placing the
problems that affect us at the centre and undertaking a critical interpretation of
them. We thus see how only a transdisciplinary outlook can help us to understand
the complexity of our world. What is most important is to understand and solve
problems based on an analysis from different disciplinary perspectives.

Epilogue

The idea is for students to relate school to life, without there being this terrible
dissociation which takes place all too often, when students think that what they
learn at school has nothing to do with their life. Therefore, if the problems are close
to home and important for young people, we can make them feel that they are
important members of society. Youths form part of citizenship. They consume, use
public services, express opinions and have influence in families, suffer from social
conflicts and have a voice to think of alternatives to these problems and to build
their future.

To date, work with social problems or controversial issues has not had the
influence that was expected [57]. For some authors, this is due to what has been
called the “critical social studies war”, which has taken place in the last two decades
[5, 58, 59]. Other authors have continued with this line of argument and demon-
strate how teachers have gradually lost freedom and autonomy to decide about
working with social problems [60]. In the face of this situation, education for social
justice is proposed which tackles social problems, questions power, situations of
inequality, and injustice [52].

In any case, what gives meaning to the study of social problems or controversial
issues at school, from an integrative perspective, is to think of education as an
instrument for social transformation.
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Abstract

Heritage education is configured in formal education as the ideal framework to
develop educational experiences that integrate controversial heritages for the
formation of a critical eco-citizenship, foster knowledge and appreciation of the
environment and action on it, and promote the first forms of community and
active and democratic participation. This chapter is a review and theoretical
update of concepts related to heritage education, controversial heritages and
ecosocial education, fundamental pillars of the EPITEC2 project, in which this
work is framed. Based on the review of these concepts, basic criteria are
established to allow the design of didactic proposals which, through heritage and
based on innovative, interactive, dynamic and participative outlooks, connect the
experimentation of good educational practices with teacher training at different
educational levels, in order to approach citizenship training through the analysis
of current socio-environmental issues.
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Background: The EPITEC Project

This chapter is based on the theoretical foundations of the EPITEC21 research
project for the development of a research proposal within the framework of heritage
education. We set out by analysing which socio-environmental problems can be
addressed through heritage education and how they should be approached in order
to re-signify their ecosocial meaning in line with the forming of a socio-critical,
participative and transformative eco-citizenship, based on controversial heritage.

The initial proposals of the project are based on the principles set forth in the
Faro Convention 2005,2 in which heritage is articulated as an element for devel-
opment, networking, interaction and social participation [1], from multiple per-
spectives (economic, social, political…), among which education is a fundamental
reference point for their implementation. In this sense, it establishes the need to
develop a heritage education focused on change and transformation, through the
committed participation of citizens in recognition of the social value of heritage, the
assumption of their own identities and respect for those of others [2].

Educating with, from, towards and for heritage [3] entails, first of all, a
methodological change regarding how heritage is taught and learned. To this end,
from the perspective advocated here, heritage education is crucial when carrying
out training proposals for citizenship at different educational levels (from com-
pulsory education to initial and continuing teacher training), always from
symbolic-identity, socio-critical, innovative and transdisciplinary perspectives that
lead to in-depth reflection on territorial and emotional intelligences [4, 5]. As shown
in the studies carried out in the EPITEC3 project, heritage education is the link
between emotional education and territorial intelligence in connection with the
formation of a critical, participative and democratic citizenship [6], as key aspects
guiding this research, addressing competencies linked to social skills, respect,
tolerance, positive conflict resolution and empathy, among others [7].

1 R+D+i project “Controversial heritages for the ecosocial formation of citizenship. An
investigation of heritage education in formal education.” (PID2020-116662GB-I00). Funding
body: Ministry of Science and Innovation and State Research Agency (MCIN/AEI/
10.13039/501100011033/). I.P.: José María Cuenca López and Myriam J. Martín-Cáceres
(University of Huelva).
2 https://www.coe.int/en/web/culture-and-heritage/faro-convention.
3 R+D+i project “Heritage Education for the Territorial and Emotional Intelligence of Citizenship.
Analysis of good practices, design and intervention in compulsory education.” (EDU2015-
67,953-P). Funding body: Ministry of Economy and Competitiveness. 2016–2020. I.P.: JoséMaría
Cuenca López and Jesús Estepa Giménez (University of Huelva). Funding 45.012 €.

https://www.coe.int/en/web/culture-and-heritage/faro-convention
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In relation to these research results in heritage education, in the new EPITEC2
project we propose to incorporate three perspectives whose educational potential
was glimpsed during the previous EPITEC project: relevant socio-environmental
problems, controversial issues and an ecosocial approach, which, as it will be
observed, are totally related.

Previous works have already considered the relevance of linking heritage with
the analysis of relevant socio-environmental issues, paving the way to approaching
these controversial heritages as elements that allow us to address the social reality
of a community, both from the standpoint of formal education, the object of study in
this new project, and through non-formal and informal education [8], in order to
achieve an education that enables the acquisition of a greater commitment to the
environment, the understanding of the links with the past and the reflection on the
possible consequences of actions in the present and in the future [9], in order to
understand them, value them and reflect on them from a critical and constructive
perspective, favouring the development of territorial and emotional intelligence
competences [10].

Controversial Heritage

The Council of Europe considers it advisable to “address controversial issues for
the education of a critical citizenship, which develops a socially transformative
democratic commitment” [11, p. 484], stressing the importance of heritage edu-
cation in socially conflictive issues [12]. According to Kerr and Huddleston [13] it
is necessary to include controversial topics in the classroom because of their
importance to society, due to the debate that is generated as part of the democratic
process, to the participation of students receiving and sharing information, to the
involvement of the media that present biased information, to the emergence of new
controversies on a continuous basis, by analysis of the controversy of putting
critical and analytical thinking into practice, by the commitment to these issues to
contribute positively to the personal and emotional development of students, by the
inclusion of current issues of great relevance and also, especially, by the raising of
doubts or the introduction of controversial issues within the classroom by students.

The first to use the concept of “critical heritage studies” was Harrison [14], but
this critical perspective applied to heritage education can also be seen in Waterton
and Watson [15] or Graham et al. [16], who have led us to the concept of con-
troversial heritage from the educational perspective, which arises from the need to
develop in students a critical and argumentative thinking that allows them to
analyse everyday reality using thinking and acting procedures typical of science
(scientific literacy), as ecosocial citizenship training of students is the purpose of the
educational process [11].

Consequently, in order to achieve this educational purpose, and following the
previous definitions of controversial heritage made by several authors in the
framework of the EPITEC projects [9, 11, 17–20], or in the RODA Group on



uncomfortable or decontextualised heritage [12, 21–23], we define controversial
heritages as those heritage elements that are didactically selected in response to
various causes that raise or generate conflict, controversy, dilemma or debate,
whether ideological, political, economic, social, cultural or environmental, due to
interaction between them, or that entail some kind of discrimination or hegemonic
dominance of one element over another, causing the latter to be forgotten or
silenced.

38 E. Arroyo-Mora et al.

These elements allow us to approach the social reality of a community from the
areas of formal, non-formal and informal education [8], connecting with the
everyday facts and situations of the present, which may have a future projection and
about which we must be aware of their origin in the past [17], to understand them,
interpret them, value them and reflect on them with a critical, constructive and
innovative vision.

Controversial heritages are intended to develop and structure critical thinking
and allow us to analyse arguments, formulate and answer clarifying questions,
judge the credibility of sources, deduce and judge our own deductions, make value
judgements or opinions, make decisions, and interact with others. In short, as
Estepa and Martín-Cáceres [18] point out, “this enhances relativistic thinking from
multiple perspectives, as there are often several versions of the past and heritage
elements that can be analysed from many points of view” (p. 78).

In the quest to delve deeper into this polyperspectivist thinking, the concept of
controversial heritages can be used to classify the different heritage perspectives on
the basis of the controversies or dilemmas that arise around them, always based on
an ideological stance of committed impartiality that seeks to avoid indoctrination
and promotes reflective and critical attitudes [19]. The following classification,
however, shares some common characteristics, as Martín-Cáceres, Estepa and
Cuenca point out [20]. Controversial heritages do not remain unchanged over time,
because a tradition must continually adapt as it develops within a culture; they may
pose a conflict of values, as they are made up of beliefs, moral rules, behaviours,
etc., and therefore promote critical thinking. For their didactic use, personal
involvement and participation are essential, although this cannot be uncritical; and
they have a special relationship with nature and the environment.

Continuing with the classification, we find a precedent in the work of Dom-
ínguez-Almansa and López-Facal [21], who point out that there are uncomfortable
heritages that become conflictive, notably those generated in Spain with the pro-
cesses of identification of the victims of the Civil War and Francoism as a symbol
of the recovery of historical memory for citizenship; historical facts of pedagogical
relevance based on the conflict for citizenship education [24]. The usefulness of
these controversial topics to improve coexistence and promote peace and recon-
ciliation in societies affected by violent conflicts, such as victims of terrorism and
counterterrorism [25], reveals the potential of working with controversial heritage
perspectives in the classroom. Therefore, taking this approach and based on Estepa
and Martín-Cáceres [19], our approach is broadened by focusing on the work on
relevant socio-environmental issues through heritage education, and more specifi-
cally on controversial heritage, in the classroom.
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From the first classification of controversial heritage proposed by Estepa and
Martín-Cáceres [18] to the last classification we have used as a reference to date
[20], we have observed an ongoing search for a more concrete definition of heritage
perspectives. This classification consists of a first block called conflicting heritages,
composed of anti-heritage, heritage dilemmas, cruelty heritage and interested her-
itage; and a second block under the name of silenced heritages, made up of female
heritages, subdued heritages and rescued heritages.

Having set out the background and in order to clarify the categorisation of the
various heritage outlooks that could be included as controversial heritages, we will
now proceed to a classification that will enable future research to be carried out in
the EPITEC2 project, defining each of these controversial perspectives that we
consider should be included. Always on the basis of previous research, we present
the ideas and foundations that have led us to establish this classification, without
implying a definitive modification of the conclusions reached in previous research
on the subject.

In line with the integrative and holistic definition of the concept of controversial
heritage as described above, the classification includes categories that generate
controversy and conflict and involve political, economic, cultural, religious or
environmental positioning [17]. Through these ethical problems, the relevance of
working with Human Rights and the Sustainable Development Goals of the 2030
Agenda is highlighted [20], alongside heritage perspectives that are subjugated to
dominant groups or cultures whose common nexus is subjugation and oblivion
[19]; or any other vision of heritage in the process of transformation towards more
social positions, which enable a double reading, that of the element in the context in
which it is generated and the meaning it acquires nowadays [11].

On the other hand, starting from the consideration that controversial heritage
overall entails, to a certain extent, a dilemma, the very definition of heritage
dilemmas is included as part of each of the perspectives of controversial heritage, as
each of them forces us to reflect and take sides, as well as carrying an implicit load
that generates conflicts in thinking. Like Estepa and Martín-Cáceres [19], we do not
establish clear boundaries between these dilemmas and the rest of the heritage
perspectives.

So, our classification of controversial heritage types would be as follows:

• Anti-heritage: heritage elements that represent counter-values as an example of
the atrocities of war, persecution and repression committed by humankind.

• Cruelty heritage: those customs that are part of the cultural tradition of peoples
and which involve the exercise of some kind of physical violence against people
or animals.

• Feminist heritage: stems from the so-called feminine heritage, attempting to
escape from this excluding and hierarchical dichotomy of masculine-feminine,
where the former presupposes dominance over the latter. Feminist heritage
pursues a critical re-reading of heritage, reviewing the criteria that hierarchise it
and that make visible or invisible those heritage elements that are only different
because of the gender of the hand that created them, or that reproduce
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socio-cultural behaviour patterns of men and women imbued with prejudices and
customary practices or of any other nature that are based on the idea of inferi-
ority or superiority and stereotypes, including representations of the female
gender in the heritage elements themselves with stereotypical roles. Thus, a
feminist approach to heritage, which seeks and reinforces equality/equity, must
be established.

• Interested heritage: examples of heritage management and conservation that
allow the analysis of conflicts between political, ideological, cultural, economic,
ecological and social logic at play in the processes of heritage selection and
activation.

• Heritage in transition: patrimonialisation processes of forgotten heritages adap-
ted to today’s social demands, inversely (mercantilisation of heritage) or directly
(to enhance the value of heritage as an end in itself).

• Subjected-rescued heritage: that heritage which is subjugated by the dominant
culture, usually politically imposed, and which has been persecuted at many
times in history; including that which is intended to flourish and come into play
in order to break the hegemony of the strong over the weak. This concept is
broadened to include not only urban speculation or economic interests, but also
conflicts that may arise between ideologies, cultures, traditions, or ecological and
social dimensions.

• Inclusive heritage: critical re-reading of heritage, reviewing the criteria of
accessibility to the same to cater for diversity, seeking a vision of heritage as a
resource for inclusion and where heritage elements that represent multicultur-
alism and social plurality are integrated.

Thus, as Pagès [26] states, from a methodological standpoint, controversy, debate,
discussion and conflict are becoming very powerful strategies for citizenship educa-
tion. In the words of Martín-Cáceres et al. [20], “controversial issues have always been
present in education, although not always voluntarily or consciously, and were seen as
an obstacle rather than an opportunity” (p. 114). The opportunity we find lies in the
fact that the teaching of controversial heritages allows us to work on these contro-
versial issues related to relevant socio-environmental problems from an ecosocial
approach in order to form a citizenry committed to the defence of—and participation
in—the management, conservation and safeguarding of heritage [18, 19].

Ecosocial Citizen Education

Understanding education as a driver of social change in a changing reality and an
uncertain present and future, the forming of a citizenry committed to its heritage
and its community, resilient and participatory in its commitment to the transfor-
mation of its environment based on values of social justice, eco-justice, equity and
solidarity, is today an educational requirement.
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It is therefore important to develop educational practices that encourage students
to make decisions and understand the importance of participating in social and
community actions under the civic principles that guarantee democracy, such as
freedom, equality, dignity, social cohesion and justice [27]. It is also necessary to
prepare students for life in society and enable them to meet their needs in a con-
scious, responsible and sustainable manner, minimising production and consump-
tion, maximising social cooperation and community articulation, and reflecting on
the implications of culture and heritage on the environment [28].

Along these lines, environmental education has become a powerful tool for
environmental management and for raising awareness of socio-environmental
issues through participatory processes which, although not aimed at changing the
social and economic system, seek to make it sustainable. However, Mayer [29]
argues that environmental education still shows a worldview in which humans can
dominate nature and anticipate the environmental effects of its use. As stated by
Puleo [30], the main limitations of environmental education are its characteristic
hyper-separation between human and non-human, the reduction of nature to the
environment and the homogenisation of other living beings, including those emo-
tionally closest to the students, converted only into species, resources or wildlife.
This same author points out the anthropocentric and androcentric bias that still
persists in environmental education, in which “mankind seems to inhabit a strange
empty world in which there are no individuals other than humans in ecosystems that
can be altered if a rational management of resources is not carried out” [30, p. 309].

Education thus needs to be reformed from an ecosocial perspective so that
teachers and students become protagonists of a social, political, economic and
cultural change that allows societies to live sustainably on the planet [31]. Ecosocial
education is focused on achieving common welfare through a civilisational change
in which all individual, collective and institutional actions are based on the
cornerstones that allow sustainable human and non-human life, setting out from a
biocentric perspective of reality. This is, in the words of Herrero [32], “an education
that places life at the centre of reflection and experience, that links us to the
surrounding territory and the community, that unmasks and denounces the current
development model and allows us to imagine, build and experiment with alterna-
tives” (p. 9).

From this ecosocial perspective, as González-Reyes [33] argues, “educating
from a double perspective” (p. 12) is crucial. One that analyses the present and the
demands of today’s society and another that projects into the future, providing
students with the skills they will need throughout their lives. The nearby context,
heritage and urban landscapes are ideal for analysing and linking the past and the
present, as they “help us to think about ourselves” [34, p. 69], to know who we are,
what our community is like, the reason for our traditions and how we shape our-
selves as a society. In the same way, our daily life in cities encourages us to create
the spaces we want, the heritages we identify with and social transformation in
pursuit of the good of the community. Thus, the natural, social and cultural envi-
ronment is inescapable in the process of education for a critical citizenship



committed to the democratic memory of its past, the problems of the present and the
construction of its future [17].
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This past-present-future interconnection in ecosocial citizenship training aims to
provide students with a set of skills that will enable them to develop in their context
in a coherent, conscious, sustainable and glocal way—global thinking, local action
—[35]. To this end, Assadourian [31] describes ecosocial education based on six
principles that should be included in its implementation at all educational levels:
dependence on Earth, interdependence, creativity, deep learning, Earth-centred
leadership and life skills training.

The principles of Earth dependence and interdependence correlate in the basis of
the ethics of care, which includes empathically conceiving of otherness and the
environment among its objectives [36]. As Herrero [37] notes, human beings are
eco-dependent beings, as we are one of the species that inhabit the Earth and, like
all of them, we depend on nature to sustain life, and interdependent beings, since
throughout our lives we need physical and emotional care from other people.
However, these dependencies have been made invisible in the social, production
and economic systems of our societies, among other reasons, due to the fact that:

In patriarchal societies, those who have mostly taken care of the work of attention and care
for [the] needs of vulnerable bodies are mostly women, not because they are essentially
better constituted to do so, but because that is the role imposed by the sexual division of
labour in this type of society. And they carry out this work in the private and invisible space
of the home, governed by the logic of the family institution. [37, p. 281]

In addition, as stated by Morán et al. [28], “inequalities and situations of social
injustice are vectors that drive environmental degradation processes and vice versa,
so there will be no environmental justice without social justice. Justice is needed to
conserve nature” (p. 6). It is therefore necessary to examine the causes and con-
sequences of the economic, social, ecological and care crisis and propose alterna-
tives to current lifestyles from a gender perspective, placing human and non-human
life at the core of all actions.

For this reason, ecosocial education implicitly includes the principles and
practices of ecofeminism, which by definition is a meeting point between feminist
demands and those of environmentalism, claiming “eco-justice and sisterhood” [38,
p. 213], as they converge in understanding care—of nature and of people— from a
holistic viewpoint that goes beyond conservationism and includes emotional edu-
cation and education in values through which the involvement and commitment of
society as a whole is achieved by means of the active participation of citizens and
democratic development [28].

According to Tardón [39], “caring for life means caring for others; the fate of
nature depends on human action” (p. 541). Hence, it is essential to promote co-
responsibility for the care of people and our natural and cultural heritage, imple-
menting collective actions to ensure the sustainability of life and security for all
people and life forms that coexist on our planet. Thus, in the quest for a liveable and
friendlier world for all, it could be said that:



Sustainability is solidarity with all citizens, an ecological citizenship that knows no borders
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and to which we commit ourselves to preserve our common living space. It is a respon-
sibility to future generations. It is concern for the people most vulnerable to pollution and
environmental degradation. […] It is listening and openness to its transforming initiatives,
to its new protagonist that appeals to our solidarity and helps us find alternatives to
inhuman and ecocidal development. [30, p. 435]

The ethics of care in ecosocial education, on the basis of the interdependence it
highlights, requires that educational processes include the development of emo-
tional competencies. Bisquerra and Pérez [40] define emotional education as “an
educational process, continuous and permanent, which aims to enhance the de-
velopment of emotional competencies as an essential element of human develop-
ment, in order to train for life and with the purpose of increasing personal and social
well-being” (p. 1). These emotional competencies complement cognitive skills and
are therefore basic for life [41].

For this reason, ecosocial education proposals should be based on socio-
environmental themes which, in addition to encouraging reflection and critical
thinking, should be part of the students’ life experience and generate emotions. In
this sense, heritage education, through direct contact with heritage elements [41], is
the ideal framework for action, as among the educational values of heritage is its
great power of identity and its ability to mobilise emotions and values, such as
solidarity, understanding, commitment, joy, motivation, care, affection, accompa-
niment, creativity and empathy, etc. [42]. Likewise, using heritage as an educational
resource, in addition to motivating students, is ideal for the promotion of mean-
ingful and functional or deep learning, in the words of Assadourian [31], as the
contribution to the community that comes with the knowledge, appreciation, dis-
semination and defence of heritage makes learning useful for the socio-
environmental transformation of the local context.

In this way, we will be collaborating in the integral development of the student,
as meaningful learning, values and emotional competences are essential for this
and, in this case, will facilitate interpersonal relationships, predisposing the students
to the creation of a satisfactory social climate [40]. Thus, the link between emo-
tional education and heritage education for the achievement of meaningful learning
is crucial, as the remit of both disciplines is the formation of citizens who know,
understand and value their heritage, who respect the opinions and feelings of others
and who practice peaceful coexistence and sustainability of the planet [7].

The sustainability and solidarity that are part of the values promoted by ecosocial
education are also in line with the Sustainable Development Goals of the United
Nations 2030 Agenda, the framework for action and justification for training pro-
posals of this nature. This agenda is configured as a tool and a goal to be achieved
in order to guarantee a sustainable present and future for all global citizens. These
objectives are closely interrelated and have been formulated to address the major
global socio-ecological challenges of our time and to ensure that humanity operates
within a safe and just space [43].
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In this line, ecosocial education through the treatment of socially relevant issues
and controversial heritage contributes directly to the achievement of SDG 4 ob-
jectives —ensuring inclusive, equitable and quality education and promoting life-
long learning opportunities for all—5—achieving gender equality and empowering
women and girls—11—making cities more inclusive, safe, resilient and sustainable
—12—ensuring sustainable consumption and production patterns—13—taking
urgent action to combat climate change and its impacts—15—sustainably manag-
ing forests, combating desertification, halting and reversing land degradation,
stemming the loss of biodiversity—and 16—promoting just, peaceful and inclusive
societies—.

Goal 5 is proposed as a priority under the SDGs, as gender inequality is a
phenomenon that occurs in all countries and societies around the world and equality
between women and men is not only a fundamental right, but also a basic principle
for democracy, peace, prosperity and sustainability. To achieve these goals, it is
essential to implement a heritage coeducation [44] in the classroom that disartic-
ulates gender roles and stereotypes that are deeply rooted in our culture, history and
heritage. Likewise, Blázquez [45] states that objective 5, in relation to interde-
pendence and training for life, which Assadourian [31] includes among the prin-
ciples of ecosocial education, seeks to highlight the value of care work as an
essential task for development that is totally feminised and undervalued.

In turn, objective 11 proposes, among other goals, to increase citizen partici-
pation for sustainable and inclusive urban development and facilitate access to
natural spaces and public areas in cities, especially for women and children. Along
these lines, Morán and Díaz [46] explain that the current concept of a sustainable
city involves “promoting quality of life for its inhabitants within a framework of
respect for natural resources and progress towards equality and social justice”
(p. 25).

In this ecosocial approach to education, especially from the principle of
Earth-centred leadership, SDGs 15 and 13 are interrelated and are also configured
as necessary and a priority. With respect to SDG 15, the treatment of socially
relevant issues includes the respect and valuation of natural spaces, the problem of
biodiversity loss and urban development plans that threaten the natural heritage of
cities. Objective 13 stands out for its involvement with the educational sphere,
where it advocates improving socio-environmental education in order to raise
students’ awareness and foster their capacity for action to mitigate climate change
and reduce its effects. Thus, Rodrigo-Cano et al. [47] argue that it is essential that
education and communication converge in a message aimed at sustainable devel-
opment, so that heritage and environmental educommunication is generalised and
reaches all citizens in the formal, non-formal and informal spheres of education to
improve access to training, reduce poverty levels, foster gender equality and pro-
mote responsible consumption—which corresponds to objective 12—which means
minimising the use of resources, waste and pollution, considering future genera-
tions and guaranteeing a dignified life for all people [48].



4 Controversial Heritage, Ecosocial Education and Citizenship … 45

For the formation of a responsible, critical and democratic eco-citizenship that
actively participates in its community to be effective, it is essential to understand
education as an agent of ecosocial change “based on a humanistic, holistic and
progressive vision of development in its aims, objectives, strategies and instru-
ments, as well as all the impact it may have on the organisation and operation of the
education system” [49, p. 341], in the pursuit of improved educational quality, as
proposed in SDG 4. Likewise, guaranteeing inclusive education entails the devel-
opment of activities in which students can actively participate, express their
opinions, be acknowledged and cooperate to build the first forms of community, so
that, based on learning that develops each person’s capabilities to the maximum,
goal 16 can be achieved, that is, to implement an “inclusive education for an
inclusive society” [50, p. 13] within a framework of sustainability and security for
all citizens.

However, there are several works that point out the oxymoron entailed in the
concept of sustainable development [51–53], as development is synonymous with
economic progress, which in capitalist societies—and in so-called developed
countries—is one of the causes of ecosystem degradation, mass production and
consumption and the exploitation of species without this progress leading to the
achievement of human well-being on a planetary scale.

Although the term sustainable development was originally defined as the
improvement of the quality of human life without exceeding the Earth’s carrying
capacity, through the conservation of biodiversity and ecosystems and the min-
imised exploitation of non-renewable resources, it has been demonstrated over the
last decades that there is limited—or zero—compatibility between development and
the environment and that in order to achieve an ecological balance it is necessary to
modify the economic model of growth and current lifestyles, hence it seems more
appropriate to speak of sustainability rather than sustainable development [51]. This
author explains that sustainability is currently the alternative to unsustainable
economic growth, as it leads to rethinking the modes of production, placing “being”
and the common good above possession and seeking the patrimonialisation of
territory [54] and the social reappropriation of nature, conceived as an integrated
and inseparable entity of culture, heritage and identity of peoples and not as a
scenario where human life develops or as a marketable resource. Along these lines,
Rivera-Hernández et al. [55] argue that “development based on the sustainability of
economic growth has been based on unthinking paradigms and conduct and on
unsustainable behaviours based on the principles of individualism and competition
of economic rationality” (p. 62).

However, the Earth-centred leadership proposed by Assadourian [31] as one of
the principles of ecosocial education goes beyond this: we must remain diligent
about conserving nature and ecosystems and safeguarding heritage as constituent
elements of our culture, even if this means facing social, economic and political
pressures. Therefore, if the sustainability of human and non-human life and natural
and cultural heritage becomes a priority in individual, collective and institutional
decision making, it will possibly be more appropriate to act according to the
principles of degrowth theory.
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Taibo [56] explains that degrowth advocates a reduction in production and
consumption, as it is urgent to reduce emissions that damage the environment and
to stop producing massively by exploiting vital raw materials that are becoming
scarce. Degrowth, according to this author, proposes a social and structural change
in the system that not only involves consuming and producing less, but also a
far-reaching social and ecological transformation. As argued by Bermejo et al. [57],
degrowth is an opportunity to increase social welfare, where the qualitative takes
precedence over the quantitative and emotions, human relations, justice and equity
over the accumulation of goods. From this perspective, heritage education plays a
fundamental role, as it combines the relationship between emotions and territory
[58], and it is essential to build community networks that defend their culture,
heritage and identity and seek social, cultural and economic regeneration based on
their territory.

However, Echave-Sustaeta [59] explains that the theory of degrowth lacks a
gender perspective, so equity will only be achieved if it is taken into account that
care work, made invisible by capitalism, is essential for life and production systems
and that women, in general, suffer more from the consequences of environmental
issues. For this reason, she proposes an ecofeminist degrowth that forms an
eco-citizenship that is fair to the environment and with all people and forms of life.

If the purpose of education, as stated in Organic Law 3/2020, of December 29,
amending Organic Law 2/2006, of May 3, on Education, is the formation of a
critical, participatory citizenship that seeks the common good beyond its own
interests or those of its specific community, in what García-Pérez, Moreno-
Fernández and Rodríguez-Marín [60] refer to as global or planetary citizenship, the
aim of ecosocial education is to flee from the anthropocentrism that can be per-
ceived in this concept and achieve a citizen model in which human beings have a
harmonious relationship with nature in order to achieve an ecological balance [61].
To this end, it is essential to educate from a biocentric vision of reality [62], so as to
opt for a new socio-ecological paradigm [63], in which students are aware of their
belonging to the planet as another species and develop a full responsibility and
commitment to the territory and the forms of life that inhabit it [64].

The eco-citizenship pursued by ecosocial education is characterised by a broad
knowledge of its territory as the base where life is built and epicentre of social,
cultural and natural development [64] and is aware of the need to safeguard the
heritage of its community for the socio-ecological balance and to maintain the
identity of the people. This understanding of territory as a collaborative and par-
ticipatory space for societies is known as territorial intelligence [65].

The work of this intelligence aims to enrich shared, participatory reflection, to
expand the frontier of understanding of the interaction between the different agents,
humans, cultural artefacts and landscape, in general, within the community and
outside it [66], in order to foster the agency of students, understood as “capacity for
action” or “capacity for transformation” [67, p. 91], to promote changes in their
context through social justice and eco-justice. In this sense, Morán et al. [28] argue
that being a socially active agent requires the development of emotional compe-
tencies —mentioned above— such as empathy and holistic and critical thinking.
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This development of learner agency is especially linked to the life skills principle
that Assadourian [31] emphasises as key to ecosocial education. This training
includes, in relation to the principles of eco-dependence and interdependence, the
“basic survival skills” or “home economics” (p. 38), which correspond to care and
life-sustaining work, a key point, cited above, of both ecosocial training and
ecofeminist practice.

Likewise, training for life translates, from an ecosocial perspective, into an
eco-citizenship training that allows students to develop in their present and future
social, academic and professional life. To provide learning with meaning, useful-
ness and depth, it is essential to connect the contents of formal education with daily
experiences and student interests and to promote the mobilisation of knowledge in a
practical community application through conflict and problem-situations [68]. Thus,
the territory, relevant socio-environmental issues and controversial heritage are
ideal elements for their treatment in ecosocial education, not only as content in
themselves, but also as a vehicle for development of the agency of children and
young people that leads to social transformation under the principles of justice,
eco-justice, sustainability, equity and solidarity and, ultimately, to “build societies
worth living in” [69, p. 300].

Conclusions and Future Prospects

Heritage education is, as has been described throughout this chapter, key to pro-
moting students’ sense of identity and belonging to a community and to the forming
of a desirable eco-citizenship, as it combines territorial and emotional intelligence
with pro-social, democratic and ecological values, such as solidarity, equity, citizen
participation and social justice and eco-justice. Thus, the outcomes and good
practices of the EPITEC project have made it possible to glimpse the potential for
tackling relevant socio-environmental issues based on heritage in the classroom for
the development of critical, reflective and divergent thinking of students.

Educational work on controversial heritage from an ecosocial perspective should
be carried out through comprehensive, interdisciplinary projects based on school
research approaches, such as Project-Based Learning or Service-Learning, so that
school learning and the importance of conserving, preserving and disseminating
heritage can be transferred to the community. Likewise, heritage education is the
ideal means to analyse our way of life based on the principles of ecosocial edu-
cation of eco-dependence, interdependence, deep learning, creativity and
Earth-based leadership and to enable students to function in their natural, social and
cultural environment in a framework of advancement of social rights and respect for
natural resources.

To this end, the initial and ongoing training of teachers should include con-
ceptual and methodological aspects related to heritage education and the treatment
of controversial heritage and develop research models in heritage education that
assess didactic proposals, construct evaluation instruments for the study of the



teaching of controversial heritage, detect suitable methodological strategies for its
treatment and transfer the results to the community, so that eco-citizen education is
able to promote social transformation based on local heritage and citizen
participation.
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Thus, throughout the development of the current EPITEC2 project we will try to
answer, among others, the following questions: Why teach about controversial
issues through heritage? What selection of conflicting heritage elements to teach?
What expert knowledge is needed by teachers to work on these issues in the
classroom? What attitudes of teachers should be encouraged in order to approach
heritage education from this perspective? What classroom climate is conducive to
teaching and learning? What examples of good practice can serve as a reference for
the design and experimentation of activities for working with controversial
heritage?
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5A New Education for a New Era:
Transdisciplinarity, Transversal
Competences and an Eclectic
Approach to Evaluation

José Luis Aróstegui

Abstract

This chapter discusses the emergence of a new era characterized by social and
economic uncertainty which demands a school training which is general rather
than specific in order to be flexible and adaptable to changing circumstances.
The promotion of key competences, although still important, seems to have run
out their options to educate for this new era. So is the case with an evaluation
solely focused on measurement. Thus, an articulated teaching of science and
humanities as well as general or transversal competences become major issues
for curriculum development in ordinary education, as well as a blended
evaluation taking into account qualitative issues as well. In this chapter I will
discuss why scholars find that a new era is emerging. Then I will show some
signs that these changes have reached education. Finally, I will suggest why an
interdisciplinary approach of subject matter, an emphasis on transversal
competences and a holistic approach to evaluation is critical to prepare new
generations for this new era which is already here.
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This chapter discusses the emergence of a new era characterized by social and
economic uncertainty which demands a school training which is general rather than
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Thus, an articulated teaching of science and humanities, an emphasis on general or
transversal competences and a holistic approach to evaluation have become major
issues for educational policy reforms and curriculum development.

This paper is structured as follows: First, I will discuss why scholars find that a
new era is emerging. Then I will show some signs that these changes have reached
education. And, finally, I will discuss why an interdisciplinary approach across
subjects, an emphasis on transversal competences and a evaluation with qualitative
components are critical to preparing new generations for this new era which is
already here.

By and large, the European framework will be referred, although an international
setting, as well as the USA and Spain, will also be taken into account.

The Emergence of a New Era

At least since 1989, taking the fall of the Berlin Wall as the date of the advent of
post-modernity, the world is presented as changing, in permanent crisis and with
neoliberalism as the only economic option in a globalized world. In what refers
education, this has implied the development of a competence-based curriculum
where the key competences have been emphasized together with an evaluation
approach focused on quantitative measurement as a consequence to implement the
neoliberal economic rationale for curriculum development (e.g. [1]). Likewise, it
has meant an emphasis on the STEM (Science, Technology, Engineering and
Mathematics) competence when this is just one of the eight OECD [2] DeSeCo
competences in ordinary education that the European Parliament and European
Commission [3] adopted as its own. And, finally, it has also entailed an emphasis
on science, mathematics and the mother language, as the core subjects of national
curricula which has inevitably brought out virtually all over the world a decline of
the other subjects, music and arts education in particular. It can be argued that these
policy reforms have stressed out the economic side of education to the detriment of
the humanism, citizenship and equity.

Since the 2008 economic crisis a new social era started to emerge—that the
current pandemic is just speeding up—as a consequence of the wounds that
neoliberal economic globalization had caused: the low growth of real wages, the
subcontracting of many poorly paid jobs and the increase in inequality [4]. This is
the so-called age of disorder, characterized by:

1. Deteriorating US/China relations and the reversal of unfettered globalization—
that is, the return of protectionist practices in the business world.

2. A make-or-break decade for Europe.
3. Even higher debt and Modern Monetary Theory/helicopter money becoming

mainstream—neokeynesianism.
4. World economies struggling between inflation and deflation.
5. Inequality worsening before a backlash and reversal takes place.
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6. The intergenerational divide widening—with precarious jobs for the youngest
and the unsustainability of the retirement systems for the elderly.

7. The climate debate.
8. The Technology, moving between being a revolution or an economic bubble.

The age of disorder is not the only metaphor coined to describe this emerging
world, but perhaps is the most spread or at least the one who came up first, likely by
Schweller [5] who discussed how the emergence of new superpowers—mainly, but
not only China—could shape a new world where the United States and Europe are
not the center anymore—as, to quite extent, it has already occured. Reid et al. [4]
retrieved this metaphor more recently, providing an emphasis on economics, as we
have observed.

In addition, Schwab and Mallert [6] speak of the “Great Reset,” on occasion of
the world crisis that the COVID-19 has provoked in almost any human issue: from
health to economics; from supplies to education. According to these authors, the
long-term economic consequences of the pandemic will exacerbate the climate and
social crises that were already underway and this will make more urgent the “great
reset” of our economic and social systems, which should be based on three pillars:

1. Steering the market towards fairer outcomes, bearing in mind environmental and
social risks and opportunities and not just focusing on short term financial
profits.

2. Ensuring that investments pursue shared goals, such as equality and
sustainability.

3. To harness the innovations of the Fourth Industrial Revolution—that one of
automation and data exchange in manufacturing technologies—to support the
public good, especially by addressing current health and social challenges.

A third metaphor to describe the emergence of a new era is that of the “Demo-
graphic reversal” [7]. Their argument is that China’s greatest contribution to global
growth is now past because its working age population is now shrinking, while the
ranks of the old expands. According to these authors, this worldwide demographic
reversal will lead to a return of inflation, higher nominal interest rates, lessening
inequality globally but increasing within countries, while worsening fiscal prob-
lems, as medical, care and pension expenditures all increase as our societies age.

These three powerful metaphors to describe a new emerging age have many
points in common. First, an economic change where the nation-states and the
transnational institutions will take side in the market to intend to balance inflation,
emerging demands of an aging society, new tax policies and, in short, to counteract
the economic uncertainty to which the neoliberal policies of the last 40 years cannot
provide an answer. Second, inequalities, greater than in the past, which were
already very high, with the rise of left-wing parties in some areas (such as Latin
America and Southern Europe) and the rise of extreme right-wing populist parties
in others (the United States and all Europe, Brazil…). Third, a reversal of
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globalization that, although it will not disappear, there will bring out a relocation of
industries to the West. Finally, the unstoppable process of digitalization and
robotization, the intergenerational gap and the climate change, are contributing to
the shaping of a new world order as well.

These commonalities share another one underneath: all of them are raised by
economic actors. Thus, the Reid et al. report is published by the Deutsche Bank; the
Schawb & Mallet report by the World Economic Forum; and the Goodhart and
Pradhan report, while independent of any business institution, is carried out by two
economists. Their perception goes beyond economy and foresee an even more
changing world with directions potentially dangerous.

Winds of Change in Education

While all these social and economic changes are taking place, in education there has
recently been a move to provide a well-rounded education, as stated in the US
Every Student Success Act (ESSA). This means, on the one hand, an integration of
scientific and humanistic curriculum issues and, on the other, a comprehensive
assessment of students’ needs [8]. Behind it is the idea that a balanced education
and a balanced life are necessary for the world to move forward in terms of social
justice and in terms of economic prosperity (Glenn Nierman, in Aróstegui [9]) as
leaders in industry claim for flexible, creative, and disciplined thinkers in the
workforce—all characteristics that a well-rounded education helps to provide.

The profusion of the Project Based Learning (PBL) (e.g. [10]) approach is
another sign of these changes in education. PBL is a form of situated learning based
on constructivism whose learning is an overall approach to the design of learning
environments, which means a transdisciplinary teaching. PBLs are not actually
new, in fact its origins can be traced to the American philosopher and educator John
Dewey in 1897 [11]. In the case of Spain, PBLs have been contemplated in cur-
riculum since the 1990 Education Act, but the fact is that it has been barely
implemented, at least extensively. It has persisted throughout the different curricular
reforms since then, but it is now, with the Education Act of 2021, which has once
again been brought back more strongly.

And the STEAM movement, promoting the joint teaching of the STEM com-
petences together with the Arts (e.g. [12]) is another illustration of this well-
rounded education approach emerging in recent times. The reasons why this inte-
gration occurs just now are varied, although the main cause seems to be the
approximation of the concept of creativity within STEM education [13]. Thus, a
STEAM education could be defined as one that proposes an integrated teaching of
scientific-technological, artistic and, in general, humanistic competencies, with
integration understood in a progressive sense that goes from interdisciplinarity to
transdisciplinarity [14]. This scientific and artistic integration should provide an
answer to this new world in which not only scientists and technology experts, but
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also professionals in the arts, humanities and social sciences will be needed to
capture and understand the nuances and interpretations of human behavior [15].

The brand new Spanich Educational Act “Ley Orgánica de Modificación de la
Ley Orgánica de Educación” (LOMLOE) [16] currently under curriculum devel-
opment is another indicative of these changes in educational policy reforms. This
Act is based on five pillars: (1) Children’s rights; (2) gender equality; (3) a
cross-cutting approach to learning; (4) education for sustainable development and
global citizenship; and (5) digital competence. As can be seen, a transversal
approach of learning—gender equality, sustainable development…–and transdis-
ciplinary as well—a cross-cutting approach—is promoted.

A final sign that education is changing is evaluation. The Model Cornerstone
Assessment (MCA) [17] to assess the artistic process of music performing, not only
the product, the Dance Entry Level Teacher Assessment (DELTA) for evaluation of
dance students focused on the Shulman’s Pedagogic Content Knowledge and
paying attention to the quality and appreciation of teachers as well [18], the
qualitative summative assessment for theater education reported by Tabone and
Weltsek [19] or the Advance Placement (AP) Studio Art Portfolio for Plastic Arts
[20] are just four illustrations of an eclectic approach of evaluation using both
quantitative and qualitative evaluation tools. I will not deal with each of these
evaluations in this chapter due to word-extension and because they are specific of
arts—when the new approach of evaluation encompasses all education. Instead,
I will briefly discuss the research evaluation in higher education for being more
general.

So turning out to the case of Spain, when a quantitative system of quality
measurement was implemented in the 2000s, tons of critiques were raised because
the quality was determined by journal impact factor rather than on the quality of
article evaluated. In spite of this inconvenience, a dramatic shift took place:

There are professors who now complain that quality used to be valued and now the
calculator is simply squeezed. It is natural that they complain, before they could assess that
the article of a submissive candidate, published in the lord’s journal, was much better than
the one published by a non-submissive candidate in a Harvard journal. That one or several
gentlemen had an opinion contrary to the assessment of the international scientific com-
munity is not a problem, what has been a very serious problem is that this opinion became a
decision of a court of a university and shaped the ethical and scientific level of the same.
Now, fortunately, the assessment of the international scientific community counts much
more in the decisions, it counts much more to publish in Harvard than in the mediocre
journals of those gentlemen. [21, p. 118]

That very same year, Smeyers and Burbules [22] published a paper denouncing the
problems of quantification of academic quality that at moment was under way and
that nine years later is well-spread, at least across Europe. Their critique was
basically against impact factors used alone—instead of a more holistic approach to
evaluation—which “are being used for entirely inappropriate purposes and are
inherently skewed in favor of some groups and against others” (p. 14). As can be
noticed, the panorama was quite different at that time in the international arena and
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in Spain, due to the enormous backlog in research this country had—that, in a lesser
extent, still persists.

In these days, there is a switch towards that more holistic approach to evaluation
called for by Smeyers and Burbules [22]. Thus, many evaluation agencies and
universities have adhered to the Declaration on Research Assessment1 (DORA) and
the Leiden Manifesto2 [23], both warning about possible bias that can occur in the
current assessment of scientific production and betting for using qualitative indi-
cations of quality along with impact factors. These two actions are not actually new,
DORA began in 2012 and the Leiden Manifesto dates from 2015, but it just now
when official institutions are paying attention to them, as another clear sign of
change in education. Thus, for example, the Spanish Agency for Quality Assurance
—Agencia Nacional de Evaluación y Acreditación, ANECA—is considering “the
use of indicators for evaluating scientific production that do not focus solely on
quantitative evaluations or on the exclusive use of the impact factor of journals.”3

We have come a long way in research evaluation in Spain. From having to submit
to the feudal lord, to submitting to the tyranny of numbers, to starting to consider a
qualitative approach as well, we have come a long way.

A New Education for a New Era

This emerging well-rounded educational approach is far from being a temporary
coincidence with the appearance of this new age of disorder but, rather, a reflection of
the social move of our times. A first consequence in education is that the boundaries
between compartmentalized knowledge inherited from increasingly specialized dis-
ciplines begin to blur, perceiving the need to offer a more inclusive education.

From this view, a curriculum in which science has exclusive priority with the
argumentation that it is fundamental to the knowledge economy can no longer be
sustained, at least if we support the idea that schooling is more than professional
training, a position defended by neoliberal economists (e.g., [24]). In his book The
case against education: Why the education system is a waste of time and money,
Caplan argues that education is highly overrated, as decades of increasing access to
education have not translated into better jobs for the average worker, but rather into
a rampant inflation of the credentials required to enter the world of work. According
to him, the only important subjects are: in school, learning to read and write;
mathematics and carpentry in high school; and, in college, a few engineering or
computer science majors. The rest is, in his opinion, useless. If we conceive edu-
cation basically as a professional training at the service of the economic system,
perhaps music and arts education should be eliminated from compulsory schooling,

1 https://sfdora.org/.
2 http://www.leidenmanifesto.org/.
3 http://www.aneca.es/Sala-de-prensa/Noticias/2021/ANECA-publica-los-principios-generales-y-
las-directrices-que-propondra-para-el-desarrollo-de-los-criterios-de-evaluacion-de-la-investigacion
Information only available in Spanish.
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which is what has almost happened (e.g. [1]) since this neoliberal rationale is
applied to education, as the arts and humanities are perceived as something
intended only for the private sector (Elliott et al. 2016). This economic approach is
leading to the elimination or, at best, to the reduction of arts education in com-
pulsory education because it is not perceived as contributing directly to improve
results in scientific subjects (Leistyna 2007), i.e., Science, Technology, Engineering
and Mathematics (STEM), considered as the most suitable for the workplace and
which, under this prism, seem to be the only important thing.

On the contrary, if we defend that the human being must develop as a whole, the
educational system cannot train in exclusively technical competencies, and even
less so when any field of knowledge can change in a very short period of time. In
fact, it is already four decades ago that Eisner (1982) warned about the incomplete
literacy resulting from the exclusion of the arts from the curriculum. Moreover,
Gianmarco et al. (2020) argue that the future of learning and work is social and
emotional rather than technical, as employers increasingly demand human inter-
action skills, such as social and emotional intelligence, collaboration, creativity,
intercultural competencies, relationship building, resilience and adaptability, which,
they argue, places new demands on our skills training systems. Humanistic training
has always been necessary, but today it is more than ever, also for the economy. As
a matter of fact, STEM competency appears in eighth place in a list of ideal skills
that the president of Google would have to have [29].

The reason for which this integration between science and humanism is neces-
sary for both social and economic reasons is the digital revolution we already live
in, but which is far from over. Such digital transformation will revolve the labor
market where many jobs are jeopardized. OECD [30] analysis has estimated that
around 14% of jobs across the OECD area as a whole are at risk of automation,
while another 32% are likely to see significant changes. And this is just the average,
varying the risk from the 5.7% of Norway to the 33.6% in Slovakia, clearly
depending of the level of technical and digital development of each country. But
this does not necessarily imply a catastrophe for the workforce in the near future; in
fact, the World Economic Forum [31] predicts that 97 million emerging jobs will be
created in the world in 2025. This data, compared to the 85 million that will be lost,
arises an expected net job growth.

What these data also say, then, is that technology will drastically change the face
of work [32]. The digital revolution in which we are already living is far from over
and promises a transformation of the labor market where many jobs are at risk, and
the education system has to prepare for what is to come, without knowing exactly
what it will be like, hence the need to develop transversal rather than key com-
petencies. In fact, a high percentage of employers estimate that creativity and
innovation a cross-cutting competence – will play for graduates a determining role
in the future [33].

For this digital revolution, we must prepare students to solve large-scale human
problems. Educators, citizens, and the students themselves need to widen, not
narrow, their futures. Hartley [15] claimed we need technical experts, but we also
need people who grasp the nuances and interpretations of human behavior. In
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addition, we cannot forget the social demands that go beyond the business world.
The arts are an inescapable part of the integral education of people, even in this era
of accountability and efficiency.

It is interesting to observe in this regard how in many business companies are
ruled by CEOs with a degree in Humanities. This is the case of Slack, Alibaba,
YouTube, and Airbnb, whose presidents have a degree in Philosophy, English
Philology, History and Literature, and in Fine Arts, respectively. So there seems to
be a tendency even in the business world to promote and closely articulate the
Humanities with Science and Technology as one of the keys to human development
which corresponds with the needs of a society that cannot be based just on an
economic rationale [34].

In addition to the intermingling of sciences and humanities as a first charac-
teristic of an emerging curriculum for this emerging era, transversal competences
come up as a second feature of this new curriculum. If the future cannot be pre-
dicted even in the short term, then it is necessary to educate in a general rather than
a specific way, so that people can adapt to new circumstances as they arise.

Transversal competences are not new, in fact they are included in the 1999 OECD
DeSeCo competences retrieved by the EU in its 2006 Recommendations on key
competences and lifelong learning. Despite of it, it is not possible to find a neat
definition of transversal competences either in the European recommendations for
curriculum development or in the Spanish regulations, perhaps because different
terminology is employed in different countries and even because some key com-
petences—digital skills, social and civic issues, entrepreneurship, and learning to
learn—does actually have a cross-disciplinary approach. What it is clear is that these
competences are “cross-curricular” [35], that is, they pertain to the whole curriculum
and, when acquired, the subject can do something beyond the disciplinary content or
a mechanical routine learned [36]. So, in short, the nature of transversal competences
goes across subject matter, creating solid and well-established learnings on indi-
viduals which, in due time, will allow the development of specific skills according to
the changing circumstances that future holds.

Unfortunately, this definition is not raised in official documentation, so it is
neither possible to find an exhaustive list of potential transversal competences. For
instance, the European Parliament [3] claims that “there are a number of themes that
are applied throughout the Reference Framework: critical thinking, creativity, ini-
tiative, problem solving, risk assessment, decision taking, and constructive man-
agement of feelings play a role in all eight key competences” (p. L 394/14). This list
could be expanded ad infinitum with other topics such as citizenship, environmental
issues, gender equity, and so forth, also called transversal elements in the current
Spanish national curriculum [37, 38].

From the vast and inexhaustive list of transversal issues coming from the scarce
literature review in this regard, perhaps the research most compelling carried out is
that one by Szafranski et al. [39] in Eastern Europe. It consisted of making use of a
variety of practical teaching methods to develop transversal skills in undergrad
students, checking its results by means of research. They identified four:
entrepreneurship; creativity; communicativeness; and teamwork. From the list of
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challenges to face in the age of disorder, environmental education, the struggle
against inequities, and digital skills could likewise be added as more appropriate for
consideration of national curricula.

As for a new approach in evaluation, it seems to be possible and even necessary
to find a meeting point between standardized evaluation and more experiential
evaluative approaches. The road of econometric accountability is demonstrably
insufficient. New approaches perhaps based on the work of Eliot Eisner, Michael
Scriven, Robert Stake, Daniel Stufflebeam, and other experts in qualitative methods,
are necessary to implement more extensively. A long trajectory toward docu-
menting the learning process and appreciating the “hard-to-measurables” seems
more feasible now than in the recent past. An eclectic position between qualitative
evaluation and standardized assessment is possible, even at this moment with
accountability demands persisting and little challenged [40].

Final Remarks

Our world is in crisis and in process of transformation. The educational reform
policies implemented over the last 15 years, if they were once effective, are not so
much today. We need a new curriculum approach to answer these changes and
uncertainties. For this, subject interdisciplinarity—or, even better, transdisciplinar-
ity–, transversal competences, and blended evaluation has to take shape within the
curriculum. For all its drag, this crisis should be seen as an opportunity for these
changes. PBLs and a STEAM-based curriculum are good strategies for a broader
curriculum beyond the three R’s, History and science to provide a well-rounded
education program. The STEM subjects will continue being the ‘core’ curriculum
and the era of accountability is far from having been finished. But, again, a new
articulation is possible with the forgotten areas of curriculum and evaluation. It has
always been necessary, but now they seem to be the key for education to face the
current social and economic challenges of the upcoming future.

In view of the difficulties to envisage even the upcoming future, it is impossible
to know if the specific skills demanded nowadays will be useful later on, hence the
emphasis on transversal competences rather than on the key ones. However, while
transversality is taken into account by most of the in-service teachers, there are no
clear directions for its curriculum development due to a concentration on the key
competences, being necessary a better balance between basic and specific compe-
tences, and between scientific and humanistic skills too.

For this, we must acknowledge that teachers are more than agents to transfer
information of each curriculum subject in search of the knowledge economy—as
claimed by the OECD (Guerriero 2017)—but, above all, a global education which
allows each student to be prepared for the Humanity. Education for productivity is
overtaking too much space and, in the meantime, forgetting the integral vision of
life we have to provide young generations. We must go beyond productivity and
competitiveness; education is much more than that.
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6Historical Thinking and Controversial
Issues in Social Studies Education

Pedro Miralles and Nilson Javier Ibagón

Abstract

This chapter proposes a direct relationship between historical thinking and the
analysis and comprehension of controversial issues for the history education of
younger generations. It advocates the importance of working on controversial
issues in History and Social Studies classes, considering conflict as an analytical
parameter. Studying burning issues which are relevant to students’ lives makes it
possible to question the processes of explanatory naturalisation of certain
historical phenomenon. Historical thinking and its skills seek the acquisition of
strategies and abilities for the development of a critical and democratic
citizenship. Thinking historically requires gaining an awareness of historical
problems of the past and the present, making them relevant and relating them
with the students’ own personal experiences.
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Introduction. History Teaching for a Critical and Democratic
Education

In general, the teaching of history has sought to develop collective national iden-
tities. Although arguments concerning the value of otherness have gained ground in
the definition of a new and complex sense of citizenship, in many cases, the
teaching of history continues to reinforce, both explicitly and implicitly, particular,
or even sectarian, identities which are structured around negative and stereotyped
images of the “other” and normalise the victimisation or superiority of certain
groups [1–4].

Indeed, in a recent study by Ortega-Sánchez and Pagès [5] on the perceptions of
secondary education Geography and History teachers in Spain, the most frequently
recurring controversial topic was the construction of national and cultural identities,
along with the degree of recognition of multicultural and heterogeneous societies.

Even in the twenty-first century, the criteria for the organisation, selection and
treatment of the substantive contents of history teaching (with some notable
exceptions) are still defined by a chronological and linear outline of events which
are to be memorised by students [6, 7]. This parameter is complemented by an
“explanatory” approach, which is both sterile and neutral and views conflict and
controversy as obstacles to learning.

Thus, it is necessary to perfect the ability to understand historical time [8, 9]. Not
surprisingly, students themselves state that history must be memorised and that it
should be learned in order to become “cultured” [10]. This makes it difficult to
establish causal relationships between historical problems and current reality,
thereby hindering the students’ integration into society as citizens who are both
critical and thoughtful [11]. This contributes towards the formation of a passive
society from a political point of view, one which does not take a stand when faced
with controversial issues and cannot easily be convinced of alternative approaches
to the reality in which it lives [12].

However, there is an alternative approach based on historical thinking skills
which seeks the acquisition of strategies and skills for the development of a critical
and democratic citizenship which is capable of historical thinking. This requires
people to be aware of the historical problems of the past and those of the present
which are relevant and immediate to students. Thus, the school subjects of Social
Studies and History can have a connection with the students’ personal experiences
rather than being far-removed from them, and only dealing with leaders from the
past and concerned with the accumulation of information [13, 14]. This should be
the origin of a critical citizenship which can discern the false information, preju-
dices and stereotypes which are so commonplace in this age of new technologies,
fake news and post-truth [15].

In present-day societies, the amount of information which can be consulted, the
ease with which it can be accessed and the fact that we belong to a global com-
munity in which everything can be created and shared so quickly and easily,
requires citizens to process, filter and categorise this information in order to avoid
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succumbing to the confusion of the information society, a new “horseman of the
Apocalypse” leading to disinformation, [16]. At the present time, what is important
is to teach people how to use tools in order to select information.

The Covid-19 pandemic has led to an “infodemic”, a pandemic of disinforma-
tion, an illness which has become more severe due to the mismanagement of
information and its consequences. Addiction to mobile devices and to information
(“infoxication”) has been followed by what the World Health Organisation has
termed an “infodemic”. This situation has fed narratives which appeal to prejudices,
manipulate feelings and replace what is real and authentic with versions or rumours
which do not distinguish facts from tales or reality from fiction. Passion overtakes
reason and most people prefer to confirm their own ideas rather than to allow reality
to change their conceptions [17, 18].

Therefore, one of the challenges faced by society today is that of forming critical,
active and democratic citizens who act in favour of the defence of human rights,
heritage, democratic systems and the sustainability of the planet. In a world of
vertiginous progress in technological terms, but with vast chasms as far as eco-
nomic issues are concerned, leading to great social inequality and a society in which
discrimination based on gender or religious beliefs still leads to hate and violence,
there is a desperate need for people to be critical of the reality of their everyday
lives. In other words, they must understand the main achievements made and
challenges they face as part of society, identify the relevance of these events and the
causes and consequences which derive therefrom.

Thus, knowledge of the foundations of democratic systems, their evolution over
time and the social and economic consequences implied by the establishment of
authoritarian regimes around the world can contribute towards the exercise of a
critical citizenship [19–21].

Furthermore, being able to search for the roots of current events and problems in
the past makes it possible to identify changes and continuities over time, thus
providing the opportunity to observe which aspects of society evolve more quickly
than others. This implies being critical with the messages which transmit an idea of
the progress of society based on consumerism and new technologies, whilst rele-
gating those groups which, due to economic, ideological or cultural reasons, do not
share the same idea. Adopting different perspectives, empathising with others and
their contexts and points of view makes it possible to exercise attitudes of under-
standing and respect towards diversity, not only in terms of hierarchy and supre-
macy, but also based on the idea of belonging to a plural society. Upon this
foundation, progress can be made towards the achievement of human and social
rights and sexist attitudes, which perpetuate inequality between women and men,
can be challenged, along with other forms of social discrimination. Furthermore, the
possession of a scale of ethical values facilitates the critical evaluation of conflictive
events from the past or which affect people in the present (wars, terrorism,
migrations, child labour, etc.).

For all of the above reasons, a curricular approach based on controversial issues
or relevant social problems provides answers to these challenges as it is connected
with the approaches aimed at achieving objectives such as the following:
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• Fostering reflection and critical and creative thinking among students.
• Analysing social values and practices.
• Educating for decision-taking, problem-solving, etc.

Based on this approach, the idea is defended that a critical model of history and
social studies teaching should interrogate and challenge the processes of the pro-
duction of culture and should take into account the role of school subjects in the
social distribution of knowledge. In general, critical assumptions seek to convert
schools into a scenario in the struggle for betterment; a progressive conception of
education is chosen which contributes towards the transformation of society in the
quest for solidarity, liberation and ethics.

This approach is committed to educational integration among scientific knowl-
edge, socio-environmental issues and everyday knowledge. This synthesis should
result in an alternative and inclusive curriculum which fosters a critical attitude in
the teaching of the social sciences. It should take into consideration the students’
conceptions and relevant social problems in order to bring about, more than the
education of specialists in different disciplines, the education of citizens in a basic
culture, capacitating them to interpret natural and social phenomena and to act in a
critical and responsible way towards the problems of the society in which they live.

Opting for controversial issues and relevant social problems is justified by the
consideration that the main objective of compulsory education cannot be the mere
transmission of subject-based information. The curriculum focused on subjects and
issues of an academic or cultured nature should be substituted by a curriculum
based on problems and organised around projects. The selection of the controversial
issues or relevant problems to be studied should be made based on the knowledge
and interests of the students. The teaching model of this approach has a
counter-socialising aim. In other words, students should be taught to form their own
values rather than to accept the dominant values of society. Thus, the aim is to
establish coherence between thought and action and to attribute a leading role to
students in the construction of their personal and social world through values based
on commitment, justice, tolerance and solidarity.

Historical Thinking Skills

Research in the field of history teaching has made a distinction between two types
of historical contents. On the one hand are the substantive or first-order contents,
which seek to respond to questions such as What? Who? When? and Where? This
type of contents makes reference to the knowledge of concepts, dates and specific
historical events. They are the substance of scientific contents, i.e., the result or final
product of research and constitute what academic research has produced and
defined and the result of this work. These substantive contents make it possible to
explain a specific event and to classify it, to indicate what it is and describe its
characteristics.
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On the other hand can be found what are commonly referred to as strategic or
second-order contents, which are defined by the possession or deployment of dif-
ferent strategies, capacities or skills in responding to historical questions and
understanding the past in a more complex way. These are also known as procedural,
methodological concepts, metaconcepts or structural concepts and their role is to
foster reflection on the construction of other (first-order) concepts which define the
final result of the research. These are the analytical categories employed by social
scientists in order to interpret tests and generate their explanations and form the
basis for the development of skills-based learning.

This historical knowledge is related with the skills of the historian and,
therefore, with the historical thinking skills: historical significance, source analysis,
historical consciousness, causes and consequences, change and continuity and
historical empathy [22–31]. In order to develop these skills among students, it is
necessary to foster the capacity of posing historical problems, interweaving the
everyday lives of men and women of the past with the great historical processes.
Secondly, it is important to encourage the collection and analysis of evidence from
historical sources, understood as complex and creative thinking and the critical
examination of witnesses from the past. Working with primary sources from an
early age has been carried out in depth in the United States [32]. In the context of
Ibero-America, the use of sources is one of the most commonly proposed elements
of historical thinking [33, 34]. Thirdly, it is necessary to foster the development of
historical consciousness among students, understanding this to be the capacity to
interrelate phenomena from the past with those of the present. This implies
developing the notion that everything in the present has its origin in the past; the
conviction that societies are not static but are subject to transformations and that
each person has a role to play in this process of social transformation [35, 36].
Fourthly, students should be encouraged to develop the ability to represent nar-
ratives from the past. In this regard, Chapman [22] has analysed the arguments of
students and the formation of historical thinking via reasoning and the use of
sources and a coherent structure of discourse. More recently, Kolikant and Pollack
[37] have carried out exercises in historical empathy among Israeli students in an
attempt to help them understand the multiple perspectives and interpretations of
historical events. There is also an abundance of research from North America
which stresses the abilities to think, read, write and argue historically, emphasising
historical literacy [38, 39].

Ultimately, the historical skills connect with the main challenges of society
today. Therefore, if it is important for adults to participate in these critical and
democratic principles and to be capable of developing these skills, it is even more
the case for those who are in the process of being educated.
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Thinking and Teaching About Controversial Issues
in History and Social Education

Traditional approaches to the teaching and learning of history, in favouring the
dissemination of unquestionable “truths” and unchanging explanatory outlines,
generally avoid the analysis of historical processes and problems which imply any
degree of controversy associated to the very characteristics of their development
and/or the interpretations which have been built up over time. Such omissions
(which can be expressed via concealment or misrepresentations) make it possible to
trace “stable” discursive routes which ensure the predominance and naturalisation
of cultural arbiters via whom the past is legitimised and the present is aligned to the
specific interests of the dominant groups.

As stated by López-Facal and Santidrián [40], including debate on these con-
troversial issues in the classroom can encourage the emotional involvement of our
students, which, in turn, leads to a much higher degree of participation, which then
has an impact on their final epistemological learning and a greater understanding of
their reality as citizens within society. Various authors have argued that schools
cannot claim to provide a response to these conflicts, but they can teach the
guidelines to understand why they arose and how they can be managed demo-
cratically. As these topics arise in the classroom, internal cognitive processes can be
pursued further [41, 42].

In this regard, controversial issues are a way of counteracting the chicanery and
silencing originating from the uses and abuses of traditional history teaching. From
this perspective, speaking without fear of a relevant but inconvenient truth for some
sectors of society is the basis of an education in history which makes it possible to
understand not only the past (be it distant or recent) but also the relationships of this
past with the present and the future [3, 26]. Thus, in spite of the complexity implied
by analysing socio-historical events and processes determined by grief, desolation
and suffering, approaching them critically in the classrooms of the societies which
directly or indirectly experienced them is a fundamental aspect in the construction
of a peaceful common future sustained by truth, justice, reparation and the
avoidance of repetition.

Based on this assertion, different analytical categories have arisen over recent
decades which seek to give an account of the nature of this type of contents and
their importance in the renovation of the teaching aims of the school subjects of
history and social sciences. For example, Legardez and Simonneaux [43],
Tutiaux-Guillon [44] and Falaize [45] have written about the notion of “Socially
Acute Questions” (QSV, in its French abbreviation, Questions Socialement Vives),
concerning issues which generate debate and conflict in different areas of society,
mobilising sensitive values and interests. For this reason, they cannot be understood
from one single position or be resolved unilaterally. Taking as a point of reference
the explanatory scope of SAQs, López-Facal [46] proposes understanding such
topics in terms of “burning social conflicts”, which are associated to realities which
are both conflictive and difficult for society to address as they divide people and
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generate opposing opinions, leading to confrontations of different kinds. Epstein
and Peck [47], with the aim of explaining violent aspects of a past which evokes
controversial and/or painful response, coined the term Difficult Histories, whereas
Borries [48, 49] suggests the category Burdening History when analysing learning
about historical experiences characterised by guilt, pain and shame, which, in his
opinion, are more difficult to understand, as they imply addressing the controversy
by way of the critical questioning of processes presented as uncomfortable and
which destabilise the established social order [50].

Although they are built around diverse epistemological and methodological
principles, each of these categories focuses on the defence of the educational, and
even moral, value [51–53] of addressing controversial issues as a means for fos-
tering the establishment of comprehensive connections between the past, present
and future among students with the aim of building a fairer and more peaceful
society. Thus, war, poverty, racism and its dehumanising effects, gender inequali-
ties, the destruction of the environment, etc., problems with little or no development
in official curriculums, should be understood from these analytical perspectives as
possible driving forces of the generation of historical counter-narratives, which, by
introducing more complex readings of social reality into schools and other places of
education, make it possible to strengthen the historical education of future gener-
ations [50].

However, the introduction of these substantive teaching and learning contents in
formal and non-formal places of education, based on the recognition of the edu-
cational value of controversial issues and their direct relationship with the devel-
opment of historical thinking among children and young people, implies breaking
with teaching methods and logic focused on the acritical and closed transmission of
historical data presented from an essentialist perspective as revealed truths. In other
words, it implies overcoming limited ontologies generated by practices and dis-
courses which prevent people from connecting controversial historical processes
with their life experience in terms of present and future, or individual and collective,
impacts.

Therefore, the use of controversial issues as the backbone of the process of
history education is directly linked with the education and fostering of an active and
participative citizenship which is capable of recognising the meaning and impor-
tance of “the common good” [54] via complex connections between the past,
present and future. Building upon the foundations of this active citizenship, which
assumes history as a democratic tool [20, 55, 56], new generations can take on the
burdens of the past, connecting their understanding of it with a critical reading of
the relationships of injustice and inequality of the present. This exercise will make it
easier for them to take action in their immediate circumstances and, as a conse-
quence, to define more complex and humanistic expectations [57]. Thus, it is clear
that this teaching approach advocates social practice more than individual cognitive
processes [41]. This calls into question the traditional representations of History and
Social Science classes and their limited educational objectives.

6 Historical Thinking and Controversial Issues … 71



The introduction of controversial topics and burning issues in History and Social
Science classes leads to teachers and students asking deep questions regarding the
different kinds of forces and interests which have been essential in the process of the
“invention of tradition”, via which practices and discourses have been formed
which have assisted the formation of a collective identity based on the negation of
conflict and other forms of being, thinking and existing in the world. In this regard,
the study of forms of production and presentation, communication and consump-
tion, circulation and appropriation of historical narratives (i.e., considering the
public uses of history via the comprehension of historical culture and the political
and economic relationships which define it [35, 49]) becomes especially relevant.
Based on these general principles, dealing with controversial issues becomes an
essential new pattern in the teaching of history [58], as it necessarily introduces
renewed logic into the definition of the educational methodologies and objectives
which give shape and identity to the teaching and learning of history, rather than
focusing merely on substantive contents.

The learning of history and social studies is not only a cognitive process of
information acquisition, but it implies self-knowledge tinged with emotions, aes-
thetic perceptions and moral judgments. The relationships between the historical
culture of each age and the teaching of history and social studies bring about
consequences which imply decisive questions in relation to political dimensions,
which are crucial for the processes of selection and human action [59].

How to Teach Controversial Topics

As far as dealing with these burning issues in the classroom is concerned, we
present our point of view or professional perspective on the four possible attitudes
for their implementation, presented by López-Facal and Santidrián [40], and also
proposed by other authors such as Kelly [60] and Simonneaux [61]:

• Exclusive neutrality: the type of teacher who avoids any type of debate in class.
The teacher does not wish to complicate his/her classes by provoking con-
frontation and avoids proposing discussions or conflicts on these burning issues.

• Exclusive partiality: the attitude in which the teacher only presents a single point
of view (his/her own), excluding data, evidence or additional information which
does not interest him/her as it contradicts his/her version or because it does not
agree with his/her posture or opinion. In practice, this approach clearly borders
on manipulation and educational indoctrination, which is more suited to the
educational traditionalism of the nation states, where (unidirectional) teaching
was synonymous with the imposition of ideas and the lack of possibility for
communicative exchange. Unfortunately, there are still some schools in which
this type of praxis, more appropriate for a merely disciplinary approach, persists
and the master class continues to be deeply-rooted in teaching practice.
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• Neutral impartiality: this teaching model or attitude is based on the idea of a
brave teacher who dares to present different points of view about complex issues.
However, although he/she presents burning issues, he/she prefers to steer clear of
ideologies, beliefs and values. In other words, he/she does not take sides and
prefers to be cautious and prudent when addressing such issues in the classroom.

• Committed impartiality: the teacher presents the burning issue or controversial
topic and also manifests his/her point of view (without imposing it) with the aim
of encouraging the class to express their opinions, defending positions, under-
standing the diversity of opinions which may exist and acquiring the skills of
restraint, tolerance and respect towards others. Without doubt, this seems to us to
be the most appropriate of the four approaches as participation in constructive
debates enriches students’ intellect, empowers them to investigate, contrast
information, express doubts, communicate and take a stand in proposals and
ideas which may arise around the topic. In this way, they can position them-
selves in the front line to be able to adopt strategies which will enable them to be
critical citizens capable of dialogue for the rest of their lives and acquiring skills
which will facilitate their lives.

In this regard, López-Facal and Santidrián [40] add that dealing with these issues
does not have the aim of enabling students to resolve these problems, but for them
to learn to manage them democratically. In other words, they acquire the capacity to
formulate questions, to question all of the information and to understand that there
will often be opinions and alternatives different to their own and that, therefore, it is
necessary to attempt to study the contents of the school curriculum in parallel with
these problems and adopting attitudes of respect with regard to divergence (civic-
mindedness, politeness and respect).

Ultimately, in order to develop social and citizen skills and, thus, to gain a
deeper and more appropriate critical education based on historical thinking and
citizen participation, working on social problems and controversial issues in the
classroom is essential, taking it as the development of a plurality which will ensure
a new democratic culture [56, 62].

Teaching and Learning History and Social Studies Based
on the Normalisation of Conflict

Critical transformations in the ways in which controversial historical processes are
traditionally approached must take place in formal and non-formal educational
scenarios [56]. For this purpose, one of the most complex problems is the marked
trend in school systems in particular and in society in general towards presenting
and assuming conflict as something exceptional and disconnected from present
realities. Based on this reasoning, the lack of basic freedoms, the vast gap between
rich and poor, violent confrontation among compatriots, the violation of human
rights, among other problems, are taken to be unlived experiences (negation) or, in
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the best-case scenario, experiences which have been overcome (forgotten). Conflict
is, therefore, considered to be a destabilising principle which must be avoided as a
topic for historical reflection [50].

Contrary to this position, the emphasis on the importance of working on con-
troversial topics in History and Social Studies classes as the basis of students’
history education goes hand in hand with the idea of conflict as an unavoidable
parameter of analysis. Therefore, what is sought from this perspective is that the
exercise of historical comprehension will make it possible to normalise conflict and
de-normalise violence [63]. In this way, conflict is no longer seen as something
negative per se, but is understood as an essential element in the promotion of social,
political, economic and cultural changes and transformations. This analytical pro-
cess leads to an understanding of the fact that no society is exempt from the
presence of conflicts and to identifying that the ways and means via which conflicts
are dealt with and processed establish significant differences between experiences,
which should be evaluated critically in pursuit of the delegitimisation of the use of
violence as a mechanism for the resolution of discrepancies.

A large number of violent (symbolic and physical) conflicts which have per-
sisted over time and the controversial elements derived from understanding them
are rooted in the nullification/negation of the other as a valid interlocutor. Over
recent decades, this nullification/negation has been qualified via the culture of
tolerance, which, due to its evaluative restrictions, has hindered the true recognition
of the difference, taken to be a criterion for the formation of historical identities
governed by interculturality [35, 64].

Thus, when controversial issues are dealt with in History and Social Studies
classes, the idea of the peaceful and democratic management of conflicts [46, 55,
65] becomes an important and central issue, fostering the understanding, on the one
hand, of how and why they arise and, in a complementary way, the analysis of their
short, medium and long-term implications. As a consequence, the analysis of
controversial issues from the perspective of historical and social education, in
addition to facilitating the identification of the causes of conflicts, makes it possible
to carry out in-depth analyses of their continuity and to reconfigure the present and
its possible links with the students’ life experience [66]. In this way, the natural
dissociation at the heart of the traditional school, between the contents of the
curriculum and their meaning and relevance for students begins to be overcome,
making it possible to develop far-reaching educational processes.

Therefore, understanding conflict as an integral part of societies from History
and Social Studies classes can help to combat the “culture of silence” [65, 67], i.e.,
discursive postures and practices which avoid the need for public discussion of
traumatic, painful and controversial episodes from the past, either because their
existence is explicitly denied or because it is considered that their analysis would
not contribute anything of significance for the construction of the life of the
community. Consciously fighting against this silence from the perspective of his-
tory teaching and learning implies an initial evaluation regarding the importance of
analysing past conflicts with a view to carrying out future projects. In this process, it
becomes essential to recognise alternative and plausible explanations regarding a
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common past [68]. Such explanations in the context of an educational project of this
kind should not only be convincing for those concerned, but also strongly con-
vincing for rational and human dialogue in complex, democratic and pluralistic
societies [49]. This dialogue should be open and must include younger generations
in the quest for an effective historical reconciliation which is helpful in remedying
the adverse effects of the denial and undervaluing of the other and of otherness in
different spheres of life [50].

Conclusions: A Different Kind of History and Social
Education is Possible

Social and historical issues have always been characterised by political, economic,
cultural or ethical questions over the course of history and in geographically
specific places. Given the interrelationship and interdependence of these fields,
social problems and controversial issues should be addressed by Social Studies and
History teachers. This is even more true concerning controversial issues of life
today, which concern and affect us directly. Students must adopt their own criteria
via which they are able to resolve learning situations. Therefore, it is necessary to
provide the necessary strategies to facilitate their intellectual empowerment con-
cerning information.

However, establishing a direct relationship between the analysis and compre-
hension of controversial issues and the history and social education of future
generations implies a series of challenges and commitments concerning the change
in educational meanings which have traditionally defined the teaching and learning
of history and social studies. In this regard, it is essential to transform learning
experiences based on the passive consumption of “legitimate” and “true” knowl-
edge and teaching methods grounded in the acritical transmission of contents.
A controversial approach put into action as a central axis of history teaching implies
a break with “educational” models based on the transmission of unidirectional and
absolute truths. This gives way to teaching and learning processes which recognise
the value of heterogeneity when establishing explanatory connections between the
past, present and future. Thus, by establishing new logic regarding the teaching and
learning of history, studying socially relevant and controversial issues makes it
possible to question the processes of explanatory naturalisation of certain historical
phenomena; processes based on which narratives have been built which have little
or nothing to do with their own characteristics and implications.

From this perspective, it is not possible to carry out a complex analysis of
conflictive historical processes without revealing that historical knowledge is a
social construct. This implies that people (mainly children and young people)
understand how historical narratives are produced and question their purposes re-
garding identity. Therefore, it is important to identify and call into question the
preconceptions and everyday ways (based on common sense) via which students
see the world, introducing rational and emotional processes making it possible to
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dialogically connect cognitive, ethical, political and aesthetic aspects when criti-
cally examining burning social problems. In this regard, History and Social Studies
classes should be spaces for the open exchange of knowledge, in which informed
access is available to different historical experiences and orientations, with the aim
of establishing an integral recognition of the other and of otherness. Therefore, the
relationship which is established between controversial issues and history and social
education implies a work based on the ideas of multi-perspectivity and pluralism.

Consequently, the basis for learning and teaching is no longer formed by the
acritical memorisation of information and the consolidation of an irreflexive his-
torical identity which is imposed by force and which comes to be defined by the
connection between historical perception (the multi-perspectivity of historical
sources), interpretation (the controversy among theories in the form of historical
narratives) and orientation (the intercultural plurality between identities in relation
to practical life) [69].

This educational perspective gains strength and relevance as it enables the
transition from learning based on contemplation (empty erudition) to learning
oriented towards the effective construction of a fairer society, one in which human
diversity and respect for the environment are successfully integrated as essential
conditions for the definition of a common and peaceful future.
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Abstract

There have been—and there continue to be—a great many conflicts in the world.
The consequences of some of these conflicts tend to linger for many years in the
societies where they occur. A case in point is the Basque Country. The education
offered regarding controversial issues, and the ways such issues are deal with in
the classroom, can improve this situation in that—properly implemented—they
can help understand the nature of conflicts; create opportunities for learning,
debating, and comparing differing opinions; and offer tools that promote both
critical thinking and an attitude propitious to peaceful coexistence based on
respect for human rights. Especially important in this regard is the inclusion of
controversial issues in the initial teacher training. In the case of Basque society,
recent years have seen the emergence of educational proposals characteristic of a
post-conflict reality. This chapter includes mention of a number of programs that
have been developed on the basis of public policies in the Basque Country, with
a particular focus on implementation in educational faculties in the University of
the Basque Country of the Adi-adian program through an innovative educational
project. This initiative has been enthusiastically received by students exposed to
it. The Adi-adian program has allowed students to understand the complexity of
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controversial issues through a research project that includes the components of
exposure to direct victim testimony and the participants’ conducting of
interviews with their own family members.
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Controversial Issues in Education

For the past several years, a type of citizenship education has been promoted by the
European Union (EU) that is based on democratic values and respect for human
rights [1]. This is a vision that constitutes a part of educational plans, and is
manifest in subjects designed for these purposes. This view of citizenship education
is complemented by another conceptualization of the EU, which approaches the
matter from a cross-sectional standpoint [2]. Within the Spanish context, and in
terms of the history education, the presentation of controversial issues in the
classroom is being promoted as a strategy for civic education [3].

One publication of the EU aimed at instructing professors regarding the teaching
of controversial issues defines such subject matter as “issues which arouse strong
feelings and divide opinion in communities and in society” (p. 2) [2], further
characterizing such matters as complex, more or less current, deeply rooted and/or
dynamic, and reflected in communications media [4]. For these reasons, such topics
constitute a highly useful tool for dealing with conflict as a part of life, and for
learning how to engage in democratic debate with persons holding opinions dif-
ferent than one’s own [2], in that they require the ability to compare and contrast
differing viewpoints [5]. Dealing with controversial topics helps develop critical
and analytical thinking through the process of gathering, analyzing, and assessing
information from sources, and through recognizing any bias present in such
information.

As regards the teaching of Social Sciences, in addition to learning from par-
ticular past events in order not to repeat them [6], bringing controversial issues into
classrooms allows us to work with students on a number of different things: civic
and scientific competence; engendering an understanding of students’ lived reality;
promoting a critical view of said reality; and allowing the possibility of working on
the issue of coexistence based on human rights [7]. In the final analysis, and as
Santisteban [8] suggests, working on controversial issues allows teachers to turn
Social Science Education into a tool for social change, thus preventing history from
going unnoticed during the educational process [9]. We agree with Pinto [10] that,
by understanding different perspectives in the approach of source materials, history
education may serve to help raise awareness of the effects of human actions; by



analyzing controversial social problems from a standpoint of historical empathy;
and by shunning prejudice and simplistic explanations.
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However, the complexity, dynamism, and contemporary relevance of these
topics all mean that there are going to be a number of challenges involved in
bringing them into the classroom. Given that these topics are, in effect, current
events, the first such problem is the dearth of teaching materials—and the suitability
of those materials that do exist. Similarly, any sources of information that might be
available are likely to be biased [11]. However, the primary obstacle to overcome in
this regard are the fears of teachers themselves. A number of studies conducted
worldwide demonstrate that teachers have avoided dealing with controversial topics
for fear of either fomenting conflict in the classroom [12] or of expressing their
opinions—in particular those issues involving fundamental human rights violations
[13]. Some have contended that, in certain instances, dealing with such matters has
proven to be painful on a personal level [14, 15]. As a result, in order to avoid
political disputes, there have been occasions when decisions have been made to
offer authoritative instruction based on narratives of the past that are biased, and
that are not open to question [16]. In addition, as Teeger [17] points out, when an
instructor does choose to present the different aspects of a given conflict, it is by no
means easy to do this without distorting reality. Another problem that teachers have
identified is the fact that, when it comes to longstanding issues of conflict, students
enter the classroom with biased histories that they have acquired outside the context
of classroom instruction [18]—specifically from their families [14], friends, or
communications media [19]. On the other hand, it can also prove complicated to
make meaningful progress in cases where students have not previously had access
to spaces conducive to taking a stand one way or another as regards a troubled past
[20].

All of the aforementioned difficulties clearly point to the need to address these
issues in teacher training, as indicated by various researchers [2, 12, 13, 21]. The
teaching module promoted by the European Union seeks to ameliorate such
problems. In referring to this module, Kerr and Huddleston [2] set forth a number of
recommendations with a view to facilitating success in addressing controversial
topics in the classroom. These authors identify debate as an indispensable tool in
this regard. For proper debate to take place, the authors point to the need to create a
trusting environment free of value judgments—an environment in which no one
need fear contradicting either the teacher or a classmate. In this respect, Kerr and
Huddleston [2] emphasize the importance of behavioral codes and rules. In relation
to this latter point, the authors stress the need to offer not only a conceptual
framework for the meaning of democracy, but also strategies for sharing different
viewpoints through dialogue and an attitude of tolerance. The authors further
defend problem-based teaching methods as the proper approach (in this way
stripping teachers of their role as “experts”) as well as working with sources, and
encouraging students to analyze information critically, to identify reporting biases,
to differentiate opinions from facts, and to detect emotional language and rumors.
Citing Stradling [11], they present four kinds of procedures that can be used for
dealing with controversial issues: distancing (i.e., presenting subject matter that is



similar, but that has a different spatiotemporal context); compensatory (i.e., pre-
senting new information to challenge longstanding arguments based on ignorance);
empathetic (i.e., showing the perspective of the other, as well as situations
involving prejudice and discrimination); and exploratory (i.e., introducing activities
based on questions in cases where a topic is complex and ill-defined). In addition,
and in accordance with the recommendations of Oulton, Dillon and Grace [22], we
would include the need to avoid those prejudices resulting from a lack of critical
reflection, as well as the challenge of fostering the following qualities among stu-
dents: the thirst for not only more information, but more diverse information; a
willingness to change one’s opinion when appropriate; and the avoidance of
strategies that lead one to hastily assume a particular viewpoint.
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The work that is being done within the institutional and academic context is
encouraging an increasing number of teachers to address the difficulties that have
previously been mentioned. In this regard, recent years have seen increasing
numbers of teachers bringing controversial topics into the classroom, and a good
many of these experiences have been evaluated in a positive light. Teacher feedback
in this connection has indicated that the treatment of problematic topics has resulted
in learning experiences involving subject matter in the social sciences [23, 24],
political literacy and critical thinking [8, 23, 25] and, most especially, in the ac-
quisition of democratic and respectful attitudes [24, 26, 27]. To this, it should be
added that, in the case of teacher training, the treatment of controversial issues has
also facilitated the acquisition of professional abilities [23]. There are also expe-
riences that indicated an improvement in the confidence of all students when it
comes to questioning teachers in post-conflict scenarios, as well as increased
student interest in politics [28].

Controversial Issues in Post-conflict Societies: The Case
of the Basque Country

As Montaño [29] has noted, conflict is inevitable in any situation where humans
live together, but it need not be harmful, given that successful resolution of such
conflicts as arise can in fact improve coexistence among the parties involved.
Therefore, and as indicated by Kerr and Huddleston [2], the role of education
becomes important in offering tools for democratically addressing conflict situa-
tions. In this regard, the UNICEF publication The Progress of Nations has men-
tioned the impossibility of educational initiatives eliminating all conflicts, while at
the same time pointing out that schools can help students to learn that it is both
possible and necessary to choose among different ways to react in the face of
conflict. This learning—according to the publication—in turn allows students to
develop negotiation and resolution skills that enable them to view conflict not as a
crisis, but rather as an opportunity for creative change [30]. It is for this reason that
the educational treatment of conflict has been trending upwards as a research
subject [31], and one that might prove especially useful in post-conflict societies as



a means of facilitating a return to peaceful coexistence. It is in this regard that
Corredor, Wills-Obregon, and Asensio [32] conclude that peace education within
post-conflict contexts needs to take account of both violent historical events and the
suffering of victims.
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Nevertheless, as has previously been pointed out, it is by no means easy to deal
with controversial subject matter when the conflict in question either still exists, or
when it is a recent vivid memory. In the particular case of the Basque Country—
which saw high levels of violence beginning in the second half of the twentieth
century, as well as a high number of victims [33]—the educational treatment of the
problem was not addressed until the early twenty-first century, and the knowledge
levels among the region’s youth are generally low [34]. An official government
publication [35] indicated an interest among students in a systematic treatment of
the subject, while students’ families demanded that the subject be presented in a
non-manipulative way. However, this same report also confirmed the express wish
for the educational community to separate political opinions from the educational
milieu. In addition, it was noted that the conflict resulted in not only significant
suffering, but also in social division—as well as silence on the part of many in the
community. Because of their emotional involvement, teachers indicated that they
felt neither competent nor secure in dealing with the subject matter, which proved to
be a source of frustration, annoyance, and helplessness. Along the lines indicated by
Quaynor [12], teachers also expressed their fears that dealing with the subject in the
classroom would lead to problems in coexisting. On the other hand, teachers did not
see a way to address the subject in the absence of an educational proposal that
enjoyed a broad consensus, with some teachers demanding orientation, guidance,
and resources from administrators as regards presenting the Basque conflict in
school classrooms.

As regards where Basque youth glean their information in relation to the subject,
what was found was—as is the case at the international level—communications
media and family constitute the main sources. According to results of a study
conducted in 2009 [36], it is the family that serves as the primary agent when it
comes to explaining the different positions taken by students regarding the subject.
In a 2017 investigation, young persons identified communications media as the
primary source of information, followed by family, social media, friends, school,
and books, with the first three sources accounting for more than 50 percent of all
participants in the study [37].

With the passage of time, and the evolving of the situation to one of
post-conflict, perceptions of youth have gradually changed. Accordingly, Iraola
et al. [38] contend that it is impossible to understand the politicization of Basques
aged 25 and above without reference to the Basque conflict. Conversely, for those
younger than 25, the Basque conflict is a thing of the past. According to a series of
studies that were systematically conducted for the purpose of analyzing the opin-
ions of Basque youth, violence and terrorism were identified as the main problem in
the Basque Country in 1999–2000 [39] while, in the last published study in the
series [40], these issues are not cited as problems at all. Furthermore, this same final
study reports that 70% of youth indicate little or no interest in politics.
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Turning to the previous issue of sources of information, a recent study [41]
identifies the family as the main source of influence on the political education of
youth, and on the construction of young persons’ ideologies. Specifically, a dis-
tinction is made between politically active persons and those who are farther
removed from politics. Within this differentiation, it has been observed that, for the
more politically engaged group, political affiliation and memories transmitted
within the family home have had an impact on youth. Conversely, families of the
group of politically unengaged youth were found to have been silent on the subject.

Public Policies and Treatment of the Conflict in Educational
Settings in the Basque Country

Education in human rights enables young persons to acquire greater awareness of
their rights and obligations—as well as of the rights of other persons. On the other
hand, such education also promotes dialogue and tolerance, values that are essential
to the construction of a society based on human rights. For these reasons, it is
important that such initiatives be components of education at all levels. Assuring
that this happens will require increasing the sensitivity of the entire society with
respect to the importance of these values, as well as the encouragement of citizen
participation in the resolution of conflicts.

In line with this idea, recent years have seen the Basque Government enact
public policies that promote peace education. Such initiatives seem to have arisen
from two primary motives: fear that young persons will forget the past, and the
desire to promote a climate of coexistence based on respect for memory, victims,
and human rights in a post-conflict society. Within this framework, mandatory
secondary educational programs for youth aged 12–18 have been instituted. These
programs have highlighted the importance of peace education, with a proposal
aimed at youth who have not directly experienced the period of violence, and who
do not bear the burden of a recent violent past that continues to exercise an
influence on various personal, ethical, and political positions of the majority of
individuals in Basque society. Another key aspect of this initiative is dialogue that,
along with peace education, constitutes a fundamental tool for constructing a so-
ciety based on justice and respect for human rights.

During the years 2006–2021, nine different initiatives involving education with
respect to the politically motivated violence that has taken place in recent years
stand out in the Autonomous Community of the Basque Country and the Chartered
Community of Navarre (see Fig. 7.1).

These initiatives overwhelmingly involve programs, study units, and didactic
activities that, while targeting students in mandatory secondary education programs,
have in certain instances also been conducted at the university level (see Table 7.1).

We can see here modules that promote proximity to the victims of human rights
violations through work with concepts such as human dignity, empathy, and
coexistence (no. 2) [42]. We also see programs that involve the creation of



Table 7.1 Educational programs in the Basque Country and Navarre concerning politically
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welcoming and empathetic spaces that, availing themselves of the potential of
victim-educators to construct peace, make it possible to talk about violence and its
consequences in our region (no. 3) [43]. There are, in addition, programs that,
through listening to the testimonies of direct victims of conflicts, attempt to con-
tribute to the improvement and consolidation of educational process itself, and that
are committed to creating a better society and world in the context of our own
reality (no. 4) [44], as well as theatrical representations of the changes that can be
made to the currently existing reality (no. 5) [45]. Other programs utilize didactic
materials to familiarize secondary students with the recent history of the Basque
Country (no. 6) [46], and school trips that have the purpose of learning about local
history through visits to places where traumatic events have occurred (no. 7) [47].
Other projects encourage students to detect violent radicalization, and to then deal
with such material didactically (no. 8) [48]. There are also programs that bring into
the classroom the search for solutions to socially relevant topics through an
engagement with recent history and its victims (no. 9) [49]. Finally, there is a
teacher manual (no. 1) [50] designed to enable teachers to utilize didactic materials
that focus on victims’ stories.
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Fig. 7.1 Timeline of educational programs introduced in the Basque Country and Navarre that
involve politically motivated violence. Created by authors

motivated violence

No. Name Territory Modality

1 Historias que nos marcan Basque Country Teacher manual

2 Bihotzetik Basque Country Didactic module

3 Bakeaz Blai Basque Country Pedagogical program

4 Adi-adian Basque Country Educational module

5 Antzerki Forum Basque Country Didactic-pedagogical activity

6 Herenegun! Basque Country Didactic unit

7 Etikasi Basque Country Pedagogical project

8 Uztartu Basque Country Preventive project

9 Memoria duten eskolak Navarre Educational program
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We should also note the existence of another kind of resource that complements
the work that has been done at the governmental level through proposals aimed at
schools. Such is the case of institutions such as the Memorial Center for Victims of
Terrorism,1 and the Gogora Institute for Memory, Coexistence and Human Rights.2

These entities offer their own educational programs.

Adi-adian and the Coexistence and Memory Project:
The Treatment of Violence During the Initial Teacher
Training in the University of the Basque Country

As we have reiterated in this paper, a new era began when ETA announced the
ceasing of its operations in 2011—an era in which Basque society has embarked
upon a new process of reflection. This reflective process involves confronting—on
both an individual and collective level—a multi-faceted reality that has many
ramifications, which may be ethical, political, and/or emotional in nature. For quite
some time now, these ramifications have made it difficult to conduct the kind of
calm and introspective analysis of politically motivated violence and terrorism that
is needed, and of the implications of that violence for Basque society now and in
the future. One of these challenges is the treatment of the past in the classroom—
and especially in the education of teachers.

As we have seen, the Basque government’s enacting of public policies that pro-
mote peace education came to fruition in 2013 with the design and implementation of
Adi-adian, a program that utilized “educator-victims.” Adi-adian, through a collab-
oration with agents, associations, and victims of politically motivated violence and
terrorism, brings the testimony of victims into the classrooms of the Basque Country.
It is this program that is slated for implementation in primary education teacher
training in the Basque Country. Yet, while victim testimony is at the heart of
Adi-adian, the program also offers support to schools, including the possibility of
conducting sensitivity-training workshops and the provision of external staff to help
teachers contextualize and make sense of the accounts of victims to an audience of
students that generally has scant knowledge of the material being addressed.

In the academic year 2016–17, the Faculty of Education, Philosophy and
Anthropology of the University of the Basque Country—within the framework of
education concerning controversial issues—took upon itself the challenge of
implementing Adi-adian in courses leading to the primary education degree. Cur-
rent plans are for this program to later be included in early childhood education [51]
and social education degrees and secondary education master’s degree. This will all
be done through the Educational Innovation Project (HBP2019-20/1021) of the
University, which will also conduct research as to the impact of Adi-adian on
participating students. As part of this initiative, the University of the Basque
Country will promote an active culture in defense of human rights [52].

1 www.memorialvt.com.
2 www.gogora.euskadi.eus.
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During its first year of implementation, history education was worked on by
means of discrete projects. Within this course, and based upon the perspective of
work with controversial issues, a decision was made to introduce facets of one of
the most important problems facing education in post-violence Basque society: the
knowledge of the recent past; a violation of fundamental human rights over the
course of more than 50 years; and the role that victims of politically motivated
violence and terrorism might play through the testimony they render before the
Basque society of the twenty-first century.

Thus, a decision was made to include the Adi-adian program as part of the
course “Didactics in the Social Sciences I.” For this purpose, the project Coexis-
tence and Memory was designed. Based upon the objectives, content, and proce-
dures suitable for the teaching and learning of history, and starting with the premise
of an important social problem involving conflict, this project seeks to work on
issues such as empathy, change, continuity, temporal phases, important events, life
histories, the interview as a method of educational research, the use of sources, the
graphic representation of time, and ICTs. It is hoped that all these activities will lead
to reflection on the part of future teachers regarding the recent past of the Basque
Country, the value of a democratic citizenship, and the role of education in the
construction of a more just society.

The design of the Coexistence and Memory project was scheduled to be
implemented over the course of 3 weeks and 10 h of classroom instruction, with
students successfully completing the project earning one ECTS credit. The project
affected four groups of first-year students—a total of 180 students. The structure of
Adi-adian comprised three phases: an initial phase of sensitivity training, with one
two-hour session conducted by the Bakeola Foundation,3 and the presentation of
the testimony of one victim; a second phase involving work, either individually or
in pairs, and both in school and at home, regarding the presence of violence in our
surroundings; and a third phase involving the presentation of results in poster
format, and a debate among all students in the class regarding what had been
learned (Table 7.2).

The first work session in the implementation of the project—sensitivity training
regarding the subject matter—was conducted by specialists in peace education from
the Bakeola Foundation, with the support of the course instructor. In this initial
session, conducted in an empty classroom with a total of 45 students, two activities
were presented: “Barometer” and “Who is the enemy?” In “Barometer,” through a
series of questions that challenge attitudes toward a series of strongly worded
statements in some way related to the conflict (e.g., “We must be tolerant toward
everyone, except those who are not tolerant.”; “Certain behavior is unforgivable.”)
students are encouraged to take an initial position either in favor of or against each
statement, and are subsequently allowed to take more intermediate positions as the
discussion proceeds. This is a dynamic and participatory activity in which students
are encouraged to defend their positions. In the second activity, “Who is the

3 https://edefundazioa.org/que-hacemos-lineas-de-trabajo/ede-intervencion-social/diversidad-convi
vencia-y-ddhh/bakeola/.

https://edefundazioa.org/que-hacemos-lineas-de-trabajo/ede-intervencion-social/diversidad-convivencia-y-ddhh/bakeola/
https://edefundazioa.org/que-hacemos-lineas-de-trabajo/ede-intervencion-social/diversidad-convivencia-y-ddhh/bakeola/


Table 7.2 Tasks and participants in the Coexistence and Memory project (2016 17)
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enemy”, students sit in an oval circle, and numerous photographs of persons and
attitudes representing different groups in our society are placed in the center of the
circle. Students were asked to get up, walk around, choose a person who they think
of as an enemy, and pick up a photograph of that person. Once they have sat down
again, they are asked to reflect on the choices they made—and on hate, prejudice,
and ignorance of the other. Then they are given the opportunity to recognize
positive things about this “other.”

90 A. Ibañez-Etxeberria et al.

–

Phase 1.1 1.2 2.1 2.2 2.3 3

Activity Sensitivity
training
workshop

Testimony What
happened
in my
town?

Could you
please tell
me?

Timelines Poster
fair

Duration 2 h 2 h 2 h Undefined 2 h 2 h

Guide Bakeola
Foundation

Victim of
violence

Teacher Family
members
aged 45 or
above

Teachers Everyone

Task Active
participation
in workshops

Attendance and
question–answer
session

Table of
events

Interview Timelines Poster

The second and final session of the first phase involved students listening to the
in-person testimony of a victim of politically motivated violence and/or terrorism.
This testimony is presented in accordance with the requirements of the Adi-adian
program and the Coexistence and Memory project. Given the existence of two
testimonies and four class groups, the decision was made to include groups from
different instructors in a single session. In this way, each of the victims gave their
testimony to a mixed group that would in turn—through personal relationships and
work in the larger group—be able to share impressions regarding the two testi-
monies given. Arranging things in this way—within a larger society in which the
theory of two kinds of violence is highly regarded, seemed especially important to
us in order to really get to the heart of the testimony, regardless of who the
perpetrator was. This turned the victim into an actor who delegitimized violence,
while fostering empathy toward the victim and their family members in the face of
the violence that they had suffered. The spacious classroom was emptied out, and
chairs were arranged in an oval configuration. The victim providing testimony was
at one end of the oval. The quality of the victims’ testimony, and its depth and
ethical example acted as an incentive, and constituted the culminating moment of
the project.

After this, the phase of actual academic work on the part of the students began.
This work was organized into three class sessions of two hours each, plus individual
and group work between the classroom sessions, which was to be done outside of
class. The first session was devoted to conducting research work in a newspaper



archive in pairs. The purpose of this exercise was to identify ten important events
involving the violation of human rights in the Basque Country during the period
1950–2017. In order to stress the extent of the problem, and how close it was to
home, at least five of the events identified had to have occurred within the
municipality of one of the paired students. In addition, for the purpose of offering
grounds for hope, students were asked to identify two positive events (e.g., acts of
homage or remembrance, plaques, etc.) related to the violation of human rights. For
this purpose, they used their own devices, and filled in a table that included a brief
description of the event chosen, a spatio-temporal representation of said event (i.e.,
date and place of occurrence), and a reference to the source of the information
obtained.
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As a complement to this first session, and in line with the work on relevant
problems, students were asked to repeat this task at home. In this case, the source
for collecting information to fill in the table had to be an anonymous interview with
a person over the age of 45 (i.e., born prior to 1973). The idea here was to take the
work involving a controversial topic into the home, and thus create spaces of
interchange between students and their families regarding a topic that in many
instances had seldom or never been dealt with, and that was problematic in nature.
In order to minimize tensions, although it was recommended that each member of
the student pairs do an interview and complete the table, only one table needed to
be turned in. Thus, if it turned out that one of the students was not able to overcome
a family member’s resistance, or in the case of ignorance of the events, the project
would not be affected. In this exercise, the table of information would have to
include the spatio-temporal dimensions of the informant themselves. This also
made it possible to add a new source of information (i.e., memory) and enabled an
evaluation of information provided by our elders.

The third and final session of the second phase focused on the creation of
timelines. Each of the student pairs was required to present one timeline of the
events chosen in the previous session, and another timeline reflecting the interview
that they had conducted. Afterward, on the basis of geographical distribution and
where each of the students fell on the rural–urban continuum, groups of six students
were created. With their six timelines, each of these newly formed groups had then
to create a scaled poster that included approximately 20 of the events previously
described by students and informants. Students then were asked to discuss and
reflect in their groups upon what they learned from the superimposed timelines, and
the reality that they reflected.

The venue for the third phase of Adi-adian was a poster fair in the final session.
For this poster fair, each one of the groups (which had created digitalized versions
of their timelines) had to add graphic materials to these timelines that included
elements that would constitute a reminder of the different victims of violence and
terrorism that existed in their municipality. This task required students to search in
their immediate surroundings for memories of, and acts of homage to victims of
human rights violations. In addition to this, students were to add their own indi-
vidual reflections, fragments of testimony, and as many other things as they wanted,
all within a format that allowed for the presentation of the posters in class—not in



the usual kind of poster exhibition, but rather as part of an exchange among the
small groups that included direct conversation among students. Proceeding in this
way enabled students to communicate with one another and internalize the objec-
tive of collecting different kinds of testimony, something that reflected a complex
society in which events—and the reading of those events—could vary in ways that
depended on the immediate surroundings in which persons happen to find
themselves.
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Conclusion

Participation in the sensitivity training workshops led us to appreciate the difficulty
of the subject matter, as well as of the discomfort that it generates. On the other
hand, these workshops also showed us that the help of qualified professionals and
educators as regards issues involving conflict management and peace education is
of inestimable value in approaching such issues properly. This experience also
helped assuage the fears of teachers who participated in the project. These teachers
clearly noticed the generational gap between themselves and their students who
were born at the turn of the twenty-first century, and who had not actually lived
through the events in all of their ugliness. Interestingly, it was the teachers who had
the most reservations about dealing with subject matter that they were convinced
was important, and that needed to be addressed in the classroom.

The testimony of victims—to whom we are grateful for their generosity—proved
to be powerful tool for generating empathy and attracting attention, while also
serving as a source of content as well as a kind of “search engine” for the intro-
spection that was needed to analyze facts that, while part of the past, can still be said
to be “floating” in the environment of the present. Victims serve as an example, and
their ethical testimony was evaluated very positively by the students, who partic-
ipated in the always-difficult question-and-answer session to a much greater degree
than had been expected. What was especially striking was the participation of
students who made statements on the basis of ideological positions that were distant
from those of the victims, but who were grateful to these victims for having pro-
vided testimony that was solid and honest, and that did not bear the least hint of
hatred.

As regards the actual academic work of the Coexistence and Memory project,
our first impression was that there was high degree of ignorance and that, in certain
cases, students’ knowledge about what had happened in their own towns was
disheartening (e.g., “Nothing happened in my town.”). However, the creation of the
tables and the timelines, and the closeness to home of the events in question—all of
which was buttressed by the testimony that was given—succeeded in providing an
incentive for students’ research regarding a subject matter that, as we’ve indicated,
they did not know much about.
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In pursuing our objective of taking this work on important problems out of the
school and bringing it into students’ homes through the compilation of ethno-
graphic testimonies within familiar environments, we attained very positive results.
Despite our initial fears, these interviews (save in rare cases that often were due to
ignorance because the persons in question were not native to the Basque region) did
not prove to be a problem and, in many instances actually served as a breath of fresh
air, and as an opportunity for families to share memories or experiences that had
previously been more or less stifled.

Finally, the presentation session enabled us to visualize the tragedy involved as
regards the subject matter under consideration: the numbers of people effected, the
extent to which the problem hits home, and the different points of view and
approaches to the problem. All of this enables students to understand the com-
plexity of these kinds of historical events.

From an educational standpoint, the results of this study show the potential of
controversial issues to generate controversy, research, and reflection on teacher
training. Following the sessions, attendees came to realize that engaging with a
particular conflict allows one to understand any other conflict. This is something
that proved especially useful in the training of future teachers, who will constantly
have to deal with conflicts. Similarly, it was also observed that there is to some
extent a need to show objective data regarding what has happened—data that
support the more subjective testimonies that have been provided.
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Abstract

It is of great importance to study in depth the determining factors which enable
or hinder the study of controversial issues in the classroom. Against this
background, along with the bibliographic review of the treatment of conflictive
issues in the teaching of history, an investigation was proposed with the main
objective of analysing the opinions and perceptions of teachers undergoing their
initial training regarding addressing controversial issues in the primary
classroom. 659 students (395 women [70%] and 170 men [30%]), studying
undergraduate primary education degrees at seven Spanish universities. An ad
hoc questionnaire was designed consisting of 15 items, of which 3 were control
questions. The political stance of the participants was a determining factor in the
results. The differences between universities respond to the different political
positions of those surveyed and the difference according to sex also responds to
differences in political stances.
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Introduction

Teaching and learning practices often branded as traditional have a lingering
presence in History classes: teaching which gives priority to the presentation of
historical contents by the teacher and assessment methods based on memorisation
[1–3]. In addition, the historical knowledge transmitted in the classroom has
commonly been based on the narratives of nation building and on discourse which
tends to exclude alternative narratives of the past [4, 5].

For several decades, studies in the field of history education have sought to
reinvent teaching models, whilst placing more emphasis on the transformation of
epistemological conceptions of history. The studies by Monte-Sano [6], Ledman
[7], Lesh [8], Reisman [9], Van Boxtel and Van Drie [10] and Wineburg [11] are
concerned with historical thinking, historical literacy and the use of primary sources
in the classroom. From a different approach, the work of Carretero and Van Alphen
[12], Grever et al. [13], López et al. [14], Rüsen [15] and Wilschut [16] has focused
on issues of historical consciousness, identity and the study of different memories of
the past in the classroom.

Recent monographs on history education have shown a significant increase in
research being carried out, particularly on a change in the conceptual model of
teaching [17–20]. Particularly worthy of note is the research being carried out in the
Netherlands, which emphasises evaluative research focused on teaching practice, in
which the aim is for students to understand the nature of historical knowledge and
its construction [21–23].

However, it is becoming increasingly clearer that progress should be made
beyond epistemological issues and a deeper understanding of public history, the
processes of identity related with the past and the reception of narratives on the part
of students are necessary [24]. It is not only a question of students acquiring skills
on how knowledge of the past is built, but teachers must also be able to make their
students reflect on the construction of this historical discourse beyond the academic
sphere and on why and to what end they should learn history [25]. This approach
should combine civic education, historical consciousness and the introduction of
burning social issues along the lines of Rüsen’s (among others) proposal [15]. This
model focuses more on social practice than on individual cognitive processes and
has been defined by Barton and Levstik [26] as a socio-cultural perspective of
history education. To carry it out, it is not only necessary to handle and interpret
sources, but students should be given a voice in debates on issues about the past,
criticism, reflection and debate should be encouraged and controversial issues
should not be avoided [27]. The research carried out shows a significant change in
the conceptions of history of students when critical perspectives are introduced via
research strategies [28–30].

Research on the use of conflictive issues in the classroom has increased from the
beginning of the twenty-first century. In order to measure this growth, a search was
carried out on the databases of the Web of Science: Social Science Citation Index
(SSCI), Science Citation Index Expanded (SCI) and Emerging Sources Citation



Table 8.1 Evolution of the frequency of publications between 2000 and 2021

Index (ESCI). Systematic searches have been made of the titles and abstracts of
articles with the keywords “Controversial issues”, “History” and “Education”. As
can be observed in Table 8.1 and Fig. 8.1, the increase in the number of articles on
this issue has been significant in the last five years. Academic production from 2000
to 2009 was extremely low (between 1 and 3 articles per year). A second phase,
between 2010 and 2017 showed an annual production of between 6 and 10 articles,
with the exception of 2014 (3 articles). From 2017 onwards, there has been a phase
of continuous growth, with between 13 and 23 articles being published per year.
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50% of the academic production is concentrated in three countries: USA (40
articles), Spain (21 articles) and England (16 articles). Russia and Germany also
muster a significant number of publications (12 and 9 respectively) and Brazil,
Australia, Israel, China and South Africa each contribute between 5 and 6 articles to
the sample (Fig. 8.2). No journal stands out above the others as having published a
very high number of academic studies specifically on these issues. The journals
with most publications are “Journal of Curriculum Studies” and “Paedagogica
Historica”, with six each (Table 8.2).

The Jewish Holocaust during the Second World War [31] and the way minorities
are treated in the teaching of history [32] are the contents most commonly studied
by researchers. Another key topic is the use of traumatic memories of the past. In
this regard, studies such as those by Najbert [33] in the Czech Republic and Gerber
and Van Landingham [34] in Russia demonstrate the difficulties of working with
traumatic memories of contemporary events related with ethnic cleansing, torture
and other forms of political violence.

It is of great importance to study in depth the determining factors which enable
or hinder the study of these controversial issues in the classroom. Studies such as
that by Savenije et al. [35] have explored these elements, comparing certain
European countries and Israel. Among these determining factors, these authors
point out teachers’ conceptions of identity and the nature of their historical
knowledge, along with the local context and the characteristics of the national

Year of publication Record count Year of publication Record count

2000 1 2012 10

2001 1 2013 6

2003 1 2014 3

2004 1 2015 7

2005 1 2016 7

2006 1 2017 16

2007 2 2018 13

2008 4 2019 23

2009 3 2020 19

2010 7 2021 23

2011 7



Table 8.2 Frequency of
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Fig. 8.1 Evolution of the frequency of publications between 2000 and 2021

Fig. 8.2 Production according to country

publications per journal
Journal Frequency

Journal of curriculum studies 6

Paedagogica Historica 6

Science education 4

British journal for the history of science 3

Russian historical journal Bylye Gody 3

Educational philosophy and theory 3

Oxford review of education 3



Th

1. To describe the opinions of teachers in initial training regarding the Draft Bill on
Democratic Memory passed in the cabinet meeting of July 2021.

curriculum of each country. Teachers’ conceptions of history and how they perceive
the relationships with their students’ families play a fundamental role, as Wooley
[36] has pointed out in the case of United Kingdom. In South Korea, Misco [37] has
demonstrated that students’ fear of not finding the correct answer to problems posed
in the classroom also has an impact. This is due to the fact that they are accustomed
to more mechanical tasks found in textbooks. Faced with this reticence on the part
of their students, teachers prefer to avoid proposing the study of conflictive issues
[3]. The model put forward by Kelly [38] regarding the four teaching approaches
for addressing controversial issues in the classroom is still fully in force. The
exclusive neutrality of those who avoid discussion in the classroom because they
consider that the teacher should be neutral and should avoid influencing his/her
students is still an extremely generalised phenomenon [39].
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In Spain, one of the burning issues around which most debates are proposed in the
teaching of history concerns the Civil War and the period of Francoist dictator-
ship. The Historical Memory Law of 2007 has led to the controversial issues of this
period being identified as “historical memory”, and more recently “democratic
memory”. Recent studies, such as those by Sáez-Rosenkranz and Prats [40] and that
carried out by the CIVES Foundation [41] have analysed the presence of these issues
and how they are addressed in History classes. There has been a lack of focus on
these topics in curriculums and textbooks and, when they do appear, they are usually
presented from an apparently objectivist perspective [42, 43]. The article of Martí-
nez-Rodríguez et al. [44], has also revealed the reticence of teachers to deal with
these controversial issues in the classroom. However, the evaluation of interventions
in the classroom demonstrates a clear improvement among students [30].

Methodology

e present study

In the cabinet meeting of the Spanish Government in July 2021, the Ministry of the
Presidency, Relations with the Cortes and Democratic Memory presented the Draft
Bill on Democratic Memory. This bill, in addition to establishing the regulatory
bases for the recognition of the victims of the coup d’état of 18 July 1936,
established that these topics should be present in school curriculums and in informal
education via the so-called “places of memory”. Against this background, along
with the bibliographic review of the treatment of conflictive issues in the teaching
of history, an investigation was proposed with the main objective of analysing the
opinions and perceptions of teachers undergoing their initial training regarding
addressing controversial issues in the primary classroom. This main objective is
divided into four specific objectives:



2. To analyse the degree of agreement of pre-service teachers with the opinions of
the main political parties in Spain with regard to the Draft Bill on Democratic
Memory passed in the cabinet meeting of July 2021.

3. To define the position of teachers in initial training regarding the role of teachers
in addressing controversial issues based on Kelly’s proposal [38].

4. To analyse the variables which influence the position of the pre-service teachers
regarding the role of teachers in addressing controversial issues.
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Participants

659 students (395 women [70%] and 170 men [30%]), studying undergraduate
primary education degrees at seven Spanish universities (97 from the University of
Almería [14%], 16 from the University of Castilla-La Mancha [2.4%], 33 from the
University of Córdoba [5%], 218 from the University of Murcia [33.2%], 102 from
the University of Santiago de Compostela [15.5%], 148 from the University of
Valencia [22.6%], and 42 from the University of Valladolid [6.4%]) took part in the
study. Figure 8.3 shows the distribution of the participants according to sex and
university of origin.

Procedure

Contact was established with the lecturers responsible for the subjects of the
teaching of the social sciences of the seven universities in order to request their
participation in the study. Later, they invited their students to collaborate after
providing their informed consent.

Instrument

An ad hoc questionnaire was designed consisting of 15 items, of which 3 were
control questions (leading article, university and sex) while the rest (12 items)
aimed to evaluate the students’ opinions regarding the Democratic Memory Law,
according to aspects relating to its timeliness, appropriateness and relevance (sec-
tion 1, items 1–4), their degree of agreement/disagreement with the opinions of
different political leaders concerning the Law (section 2, items 5–8) and their
position with regard to its application in the primary classroom (section 3, items 9–
12) (Table 8.3). The items from section 3 are based on Kelly’s proposal [38]:

Fig. 8.3 Distribution of the participants according to sex and university of origin



exclusive neutrality (item 9); committed impartiality (item 10); exclusive partiality
(item 11); and neutral impartiality (item 12).
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All of the items were answered on a 4-point scale of agreement (1: Strongly
disagree—4: Strongly agree). The reliability of the tool was calculated via the
Ordinal Alpha [45] a = 0.85 and McDonald’s Omega [46, 47] x = 0.85, with both
values being considered good.

Between sections 2 and 3, students were asked to read a leading article from a
national newspaper regarding the Draft Bill on Democratic Memory as a control
item. At random, half of those surveyed read a leading article from El País, which
was in favour of the Draft Bill, whereas the other half of the participants read a
leading article from ABC, which was against this Law. After reading the article and
before responding to section 3, the students were asked to put themselves in the
position of a teacher in the last year of primary education.

Results

First of all, the descriptive analysis (frequencies and percentages) are presented in
accordance with the control variables (leading article, university and sex). Subse-
quently, the relationships between the control variables and the items are analysed
and, lastly, an explanatory model of the willingness to address topics relating to
democratic memory in the classroom is tested in accordance with the opinions with
regard to the Law and the declarations of the political leaders.

Figure 8.4 shows the percentages of the responses in each of the categories in
the items. As far as the students’ opinion with regard to the Democratic Memory
Law is concerned, Fig. 8.4 shows that more than 80% of the participants agreed or
strongly agreed on the fact that the time was right to pass the Law (i1 = 82%); on
the definition and recognition of the victims in the Draft Law (i2 = 90%); on the
Law introducing topics relating to repression and the Franco regime in formal
education (i3 = 91%); and on the abolishment of foundations which exalt Fran-
coism (i4 = 87%).

With regard to the students’ degree of agreement with the opinions of different
political leaders (section 2), around 75% disagreed or strongly disagreed with the
leader of VOX (i5); and 75% with the representative of the People’s Party (i6).
However, 84% agreed or strongly agreed with the representative of the PSOE (i7);
and 80% with the Minister of Employment from Podemos (i8).

Lastly, as far as the participants’ position regarding addressing contents related
to democratic memory in the primary classroom is concerned (section 3, items 9 to
13), 28% were of the opinion that it is preferable not to study these topics in the
classroom (i9), while 74% considered that it is indeed appropriate to discuss them in
class (i10).

No significant differences were found for any of the variables between groups
according to the leading article which the participants read. However, significant
differences were found regarding sex in item 4 (Do you believe it is appropriate to



Table 8.3 Questionnaire items

Section I

i1: Do you believe that now is the right time to pass the Law on Democratic Memory?

i2: Do you believe that the definition and recognition of the victims is appropriate in the Draft
Law on Democratic Memory?

i3: Do you consider that it is appropriate for the Draft Law on Democratic Memory to introduce
topics on repression, exile and victims of the Civil War, the Francoist dictatorship and the
Transition into formal (education curriculums) and informal (places of memory) education?

i4: Do you believe it is right for foundations which exalt Francoism to be abolished?

Section II

i5: Santiago Abascal (Leader of VOX): “[The Democratic Memory Law] attacks coexistence in
peace and freedom which we have enjoyed over decades of democracy […] We are not here to
condemn our history but to accept it.” To what extent do you agree with this opinion?

i6: Macarena Montesinos (Member of Parliament for the PP): “[The Democratic Memory Law]
fosters a spirit of confrontation among Spaniards. It stirs the spirit of the Civil War, opens up old
wounds and imposes its ideological narrative. The Draft Law divides the Spanish people and has
the aim of destroying the exemplary process of reconciliation of the Spanish Transition. It is a
frontist and totalitarian law.” To what extent do you agree with this opinion?

i7: Félix Bolaños (Minister of the Presidency and Relations with the Cortes): “The main aims of
the future law concern recuperation, safeguarding, dissemination and the advocacy of democratic
values and fundamental rights, as well as the recognition of all of the victims of the coup d’état of
July 1936 and of the dictatorship. This is the first law which condemns and expressly renounces
the coup d’état and the subsequent dictatorship, which mark the darkest period of our
contemporary history.” To what extent do you agree with this opinion?
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i8: Yolanda Díaz (Leader of Podemos and Minister of Employment): “Democratic Memory has
long been an unresolved issue in our country. The Democratic Memory Law marks a milestone
in the recognition of the rights of the families of the victims of the Franco regime and asserts
justice over impunity.” To what extent do you agree with this opinion?

Section III

What would happen if…?
You are teaching in a village school. The following story appears in the news: During the course
of construction work to extend the local cemetery, unidentified human remains have been
discovered. An investigation is opened up and the scientific team responsible conclude that they
correspond to a group of people executed in 1939. The news is much talked about in the village
and some older people say that when they were younger they had heard the story of a group of
neighbours who had fled to the hills during the Civil War (1936–1939) and had eventually been
tracked down by the Civil Guard and a group of Falangists, some of them from the village, when
the war was about to end. After their arrest, they had been executed next to the cemetery. Fear
had prevented anyone from daring to speak out publicly about this incident until now.
Discussions are being held in the local council about what to do with the remains and there are
conflicting opinions. You are teaching Social Sciences in the 6th year of primary education and
ask yourself whether you should address this case in the classroom and how to do so

i9: You consider that it is preferable not to deal with the topic in the classroom due to the fact that
it is a political issue which divides the local people and teachers should remain neutral. We do
not have the right to influence the way our students think. These are matters to be addressed at
home. To what extent do you agree with this position?

i10: You decide to discuss the issue in the classroom. You seek to provide all the available
information, including the arguments of the different political parties represented in the local

(continued)



Table 8.3 (continued)

abolish foundations which exalt Francoism?) (v2(3) = 8.77, p = 0.032). Specifi-
cally, the proportion of men who considered it extremely inappropriate to abolish
foundations which exalt Francoism (5.9%) was higher than the proportion of
women with the same opinion (1.8%). In the testing of the hypotheses, significant
differences were found according to the sex of the participants. Women had a higher
appreciation of the words of Yolanda Díaz, more forcefully rejected the position of
not dealing with the topic in the classroom and took a position in favour of
addressing the topic in the classroom without hiding their own view.
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Section III

council. You ask your students to analyse the two alternatives and to reason the position with
which they most agree. When they ask you for your opinion, you present it clearly, you explain
why you consider it to be a better option than the alternative, but state that in a democracy
everybody should be able to argue an opinion and that yours is just one more opinion. To what
extent do you agree with this position?

i11: You decide to discuss the issue in the classroom. You consider that the best option is to
present the class with only the information and arguments which in your opinion are ethically
desirable because you consider that your obligation is to educate in values. To what extent do
you agree with this position?

i12: You decide to discuss the issue in the classroom because you consider that it is educational
to teach how to argue an opinion and to learn respect for the rules of a debate. You offer
information on the two opposing positions but you stay on the side-lines of the debate. You do
not express your opinion because you believe that issues relating to ideology, beliefs and values
should be reserved for families and students. To what extent do you agree with this position?

There were significant differences between universities, but these were due to the
different evaluations of the words of the politicians. The data collected form the
Universities of Valladolid, Almería and Córdoba were more favourable to the
words of Santiago Abascal and Macarena Montesinos, and, at the same time, they
were more in favour of not dealing with the specific case in the classroom. On the
other hand, the data collected from the Universities of Santiago de Compostela and
Valencia pointed in the opposite direction.

A profile analysis was carried out via Agglomerative Hierarchical Clustering
(AHC), with the results showing three profiles. There is an intermediate profile (in
green, 43% of the sample), which normally responds to a score of 3 in almost all of
the items, with the exception of the evaluation of the opinions of the conservative
and far-right politicians (close to a score of 2). The other two profiles are
conflicting. One of them, in blue and representing the majority opinion (almost 50%
of the sample), scored section 2 (opinions of the Draft Law) between 3.5 and 4,
scored the opinions of the progressive politicians (PSOE and Podemos) extremely
highly and gave a very low score (between 1 and 1.5) to the opinions of the
conservative and far-right politicians. In section 3, the teacher profile advocated
addressing topics of democratic memory in the classroom and clearly rejected the
position of exclusive neutrality. On the other hand, there was a minority profile (7%
of the sample), which is shown in red. This profile gave the lowest scores in



section 1 (evaluation of the Draft Law), scored the opinions of the conservative and
far-right politicians extremely highly and gave extremely low scores to the opinions
of the progressive politicians. This profile, although it also scored the position of
addressing these topics in the classroom relatively highly, is that which gave the
highest score to the teaching approach of exclusive neutrality (Fig. 8.5).
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Fig. 8.4 Responses to each of the items

Last of all, an ordinal logistic regression model was tested in order to explain the
probability of discussing issues related with democratic memory (item 10) and not
addressing them (item 9) in the classroom. The degree of agreement with the
declarations of the political representatives and with support for the Democratic
Memory Law were included as explanatory variables. In the proposed model, it is
assumed that the ordinal variable observed (item 9 or item 10) originates from the
categorisation of a continuous (unobserved) latent variable.

The only variable which proved to be significant in explaining the response to
item 9 (You consider that it is preferable not to deal with issues relating to
democratic memory in the classroom) was agreement with the declaration of the
representative of the People’s Party (i6). As is shown in Fig. 8.6, the probability of
strongly agreeing with item 9 increases in line with the increase in agreement with



item 6 (Macarena Montesinos: “[The Democratic Memory Law] fosters a spirit of
confrontation among Spaniards. It stirs the spirit of the Civil War, opens up old
wounds and imposes its ideological narrative”). Likewise, the probability of
strongly disagreeing with item 9 increases in accordance with an increase in the
level of disagreement with item 3.

8 History Education and Democratic Memory. An Analysis … 109

Fig. 8.5 Representation of the profiles of the classes

Fig. 8.6 Item 6 effect plot
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Conclusions

When asked about certain specific aspects of the Draft Law on Democratic
Memory, the teachers undergoing initial training demonstrated relatively broad
support for this Law (between 87 and 91%). The most highly valued item is that
which states the intention of the Draft Law that topics concerning the Civil War and
Francoism should be present in both education laws and in informal education via
the places of memory.

In spite of this support for the Draft Law, one in four participants surveyed (25–
26%) positioned themselves in favour of the declarations of conservative and
far-right politicians, who are clearly against this legislation.

The political stance of the participants was a determining factor in the results.
The differences between universities respond to the different political positions of
those surveyed and the difference according to sex also responds to differences in
political stances. While only one in ten of those surveyed stated that they were
against these topics being included in the curriculum, when the specific topic was
proposed, this figure multiplied by 3 (28%) after reading the declarations of the
political leaders. The ordinal logistic regression analysis demonstrated how support
for the declarations of the politician from the People’s Party (a conservative party)
is what determined the teaching position regarding the introduction of these con-
troversial issues into the classroom.

Implications

The political stance of teachers should not be the variable which influences the
students’ possibilities to learn, reflect, debate and reason regarding issues of
democratic memory when they are presented from a controversial or conflictive
perspective. This does not only lead to an imbalance between classes or between
schools, but can also bring about imbalances between different territories due to
support for one political party or another.

In order to mitigate this situation, it is necessary to carry out a significant inter-
vention in initial and on-going teacher training. The introduction of these topics is a
necessity in Education Faculties, both in undergraduate primary education degrees
and in secondary education master’s degrees. In order to do this, they should be
approached from updated historiographic methods and via strategies which enable
teachers to address them in the classroom. This should be carried out both from a
cognitive perspective (historical thinking, handling primary sources, etc.) and from
memory (historical consciousness, analysis of informal narratives and an emphasis
on identity issues). On the other hand, this should be an urgent task for the Instituto
Nacional de Tecnologías Educativas y de Formación del Profesorado (National
Institute of Technology and Professional Development, INTEF) and the Autono-
mous Communities, in collaboration with research groups in the fields of education,
historical memory and the ongoing training of in-service teachers.
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It is also necessary to pay more attention to alternative memories. The majority
of the victims of the Civil War, and particularly of the repression of the Franco
dictatorship, has been silenced for many years. These long processes of inequality
created through the terrible repression of Francoist times must be examined in
depth. It is also necessary to broaden the current conception of democratic memory
in order to highlight the history of those who have traditionally been forgotten by
curriculums and textbooks (slaves, working women, people in situations of
dependence, etc.).

The contents identified regarding democratic memory should also be analysed
from the perspective of their long duration and of social, economic and cultural
inequalities forged over the course of centuries. Is it possible to understand the
different allegiances in the Civil War without understanding the differences which
took shape over decades between the rural and urban worlds or the differences
between the patronage and family relationships of the large landowners in relation
to the land? We should escape from the short-sightedness of immediacy and of
interpretative biases based only on political cultures. Insisting on this fact may lead
to the ideological bias of certain teachers hindering the addressing of these his-
torical topics in the classroom.
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9The Use of Controversial Issues
in Higher Education for Citizenship
Learning

Noelia Pérez-Rodríguez, Nicolás de-Alba-Fernández,
and Elisa Navarro-Medina

Abstract

Today’s society needs citizens who are critical and committed to their reality.
The study we present is part of a broader research with university professors in
training. They carry out teaching innovations on their subjects, with the aim of
improving their practice. One of the issues they work on in this training is the
introduction of controversial problems or topics. In this context, we will focus on
the perception that students participating in these innovations have of the impact
of the practice developed in their training as citizens (more complex vision of
reality, skills developed, among others). In general, we are interested in knowing
what role they believe the university should play in their training as citizens and
what role it really plays. In the research, of an interpretative nature, 143 students
from different areas of knowledge participated. A reflective questionnaire of
open and closed questions was used. The analysis procedure combines
quantitative and qualitative techniques. The most relevant results of the study
indicate that most students consider that the university should train them as
citizens (79.7%), although a smaller percentage (58%) believe that it really does.
In relation to innovations, the students’ perception of the more frequent use of
disciplinary problems (75.6%) over professional problems (24.4%) or contro-
versial or current topics (49%) is noteworthy. The differences by areas of
knowledge reveal significant nuances. The latter is valuable for understanding
the possible difficulties in incorporating citizenship education in the different
disciplines, from the students’ point of view.
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Educating for and in Democracy, also at the University

Higher education should be broadly understood as a democratic public sphere - a space in
which education enables students to develop a keen sense of prophetic justice, reclaim their
political and moral agency, utilize critical analytical skills, and cultivate an ethical sensi-
bility through which they learn to respect the rights of others. [1, p. 24]

Reflecting on Giroux’s ideas in these lines leads us to think about what higher
education should be and what it really is. We live in a time of uncertainty, in which
the different crises (health, environmental, economic, among others) lead us to a
constantly changing reality. Along with this, the debate on citizenship education is
accentuated, what kind of citizenship do we need to face these challenges? The
situation is even more worrying when these crisis situations, such as the one derived
from Covid-19, are also transformed into political and ideological crises [2].
However, it is also an invitation to rethink and imagine different futures, in which
democracy and social justice are the starting point and the goal.

In this context, the university cannot remain on the sidelines. In the Spanish
context, citizenship education has been relegated, at least in a more organized way,
to compulsory educational stages [3]. However, as stated above, higher education
should be a place in which to develop a critical and committed sense, to go beyond
a scientific-technical training that favors the development of global workers at the
service of a neoliberal market and to build a professional and citizen training [5, 6].
In the latter, in addition to considering the contents and competencies to be good
professionals [7, 8] it is also necessary to foster the skills to live in democracy, to
read, interpret and act from a social, political, and ideological level [9]. Therefore,
the public university must educate for democracy and in democracy [10], facili-
tating students not only to participate in the hegemonic model of democracy but to
build alternative and radical democratic models [11]. It is time to advocate for the
development of a dangerous citizenship “that takes seriously the social and eco-
nomic inequalities and oppression resulting from neoliberal capitalism” [12, p. 76].
The university and the various academic disciplines that comprise it constitute a
privileged space for this. However, this requires reformulating strategies at different
levels (social function, research, teaching, transfer…) [13]. At the level of teaching,
professors and their work in the university classroom have a relevant role in the
change. But how can we humanize teaching in a more critical sense? [14, 15].
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Controversial Issues at the University for Citizenship
Education

Since the implementation of the European Higher Education Area (EHEA) in the
European context, there has been a commitment to a model that trains students in
competencies [16]. Specifically, there was a commitment to strengthen the com-
mitment of higher education to citizenship education. This was stated in the
Yerevan Communiqué [17, p. 2]:

We will support higher education institutions in enhancing their efforts to promote inter-
cultural understanding, critical thinking, political and religious tolerance, gender equality,
and democratic and civic values, in order to strengthen European and global citizenship and
lay the foundations for inclusive societies.

However, the proposed reforms and policies seem to have had little impact on the
actual transformation of universities, at least in terms of teaching and learning [18].
It seems, therefore, that a Transmissive Model, focusing on the professor and
material (TM) through transmissive classes from the professor to the students has
continued to predominate [19, 20]. Despite this, although this reality still exists, it is
not homogeneous, since other strategies have also been progressively incorporated
that have favored student participation, focusing the teaching model more and more
on the students [19, 21]. Among other strategies we find problem-based learning
[22], case studies, flipped learning [23], among others. If we analyze these strate-
gies from the perspective of critical pedagogy, although they focus on students
playing a more active role in the learning process, the use of these teaching
methodologies is not necessarily linked to the development of citizenship compe-
tencies that involve a critical, political, or ideological position, since they may be
working on a disciplinary problem or even pose professional problems, detached
from the social and citizen reality. Previously we asked ourselves how we could
humanize teaching and learning in a critical and social justice sense. From our
perspective, it is necessary not only to increase student participation, but to go
further, introducing controversial issues and relevant social and environmental
problems. Working around relevant social problems, controversial topics or socially
live issues is a strategy supported and defended by multiple authors [24–26].
Therefore, we should aim to develop “a process of students investigating the world
and constructing personally meaningful understandings that aid them in the struggle
to overcome oppression and achieve freedom” [15, p. 371] by developing their
critical thinking from a dialectical approach [27]. Figure 9.1 shows a hypothesis of
progression of the different models of citizenship education in the university, from
the simplest, which does not consider it, to the most complex level, which we
consider desirable from the approach presented [9].

In the context of higher education, different methodological strategies have been
shown to be successful in the introduction and treatment of controversial issues,
among others: Service Learning [28], or Development Education from Nussbaum’s
human capacity development approach [29, 30]. Beyond methodological aspects or
novel currents, the problems, and controversial issues that we introduce must go

9 The Use of Controversial Issues in Higher Education … 117



beyond constituting disciplinary and professional problems that although they may
favor technical development and professional ethics in students [31], they forget
citizenship education.

However, although there is different research that have tried to define what kind
of citizenship, we should achieve in our contemporary societies characterized by
diversity less attention has been paid to analyze the pedagogical and curricular
changes that should occur or are occurring to develop a democratic citizenship in
the university [32], being the found isolated experiences. From the students’ point
of view, some research, such as the one developed by Astaíza-Martínez et al. [33]
with 210 university students from different areas of knowledge, shows how
developing projects based on reflection, identification and resolution of environ-
mental problems makes students have a conception of their role as citizens based on
activity, participation and social transformation and move away from a simpler and
reductionist view of their role as citizens from a legal condition. On the other hand,
Repáraz et al. [5] point out in their study with 1250 university students that the
major to which they belong has an impact on the degree of civic knowledge of the
students. Thus, for example, students from disciplines related to communication
faculties seem to have a greater civic knowledge. They defend the idea of resolving
the situation, considering that civic education should be the subject of any uni-
versity discipline. In the same sense, the study developed by Boni et al. [4] shows
how engineering students in their last year of undergraduate studies have received
an exclusively technical training, without any content related to politics, culture, or
society. After working with them on local and global problems, students develop a
more critical analysis of the problems, as well as a sense of responsibility for them.

Therefore, for this successful perspective to be further expanded and incorpo-
rated into the university, we must continue to investigate what happens in university
classrooms when working on controversial problems or issues and how this issue is
linked to the formation of citizenship. The study we present here hopes to provide
clues about citizenship education and the treatment of controversial issues by giving
voice to students and knowing their perception as involved in change.

Fig. 9.1 Models of citizenship education at the university
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Method

The study presented here, which is qualitative and interpretative in nature, is part of
a broader investigation with university teachers in training [9, 21, 34]. The training
they receive, of a continuous nature, seeks to improve teacher practice through what
is called Classroom Improvement Cycles (CIMA in Spanish) [34]. This training
strategy is based on well-founded educational principles such as, among others, the
necessary relationship that should exist between theory and teaching practice [35],
and the connection between reflection and action [36]. One of the issues addressed
in the training course is epistemological and ideological reflection on teaching
content. To this end, teachers are invited to select the content based on different
sources, such as: relevant disciplinary content, students’ ideas, relevant social
and/or environmental issues, and metadisciplinary content [37]. About education
for citizenship, the introduction of problems and controversial issues explicitly
promotes the connection of its disciplines with social reality, going beyond merely
disciplinary or professional problems and, ultimately, incorporating knowledge,
competencies, values, and citizenship attitudes [9].

The research aims to know the perception of students, whose teachers have
participated in this training process, which has made them work on social problems,
on the development of their citizenship education at the university, attending on the
one hand to a general perception of the role of the university, and specifically, on
the teaching innovations in which they have participated, in the framework
described above.

Participants

The study consisted of a total of 143 students from the University of Seville
(US) participating in teaching innovations. The average age of the participants was
21 years, with a maximum of 65 and a minimum of 17. Of the total, 88 (61.5%)
were women, while 55 (38.5%) were men. The students are distributed among the
five areas of knowledge covered by the US, with the Social Sciences (53.8%) and
Health Sciences (28.7%) being the most represented (Table 9.1).

Table 9.1 Participants by
areas

Areas of knowledge F (%)

Arts and humanities 4 (2.8%)

Sciences 7 (4.9%)

Engineering and architecture 14 (9.8%)

Health Sciences 41 (28.7%)

Social sciences 77 (53.8%)

Total 143 (100.0%)
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The sample used was purposive, because in addition to our interest in knowing
the students’ perception of the role of the university in their training as citizens, we
were also interested in knowing their perception of the innovation received. This
justifies the fact that the sample is not similar in each of the areas of knowledge.

Research Problems

The research problems we intend to answer are three:

1. Do students think that their formation as citizens is the task of the university, in
fact, do they think that the university forms them as citizens?

2. From the perspective of university students, does working on controversial
problems and/or issues shape them as citizens, and what citizenship
skills/competencies do they develop by working on controversial problems or
issues in class?

3. Are there differences among students according to their area of knowledge,
which ones?

Instrument and Analysis Procedures

The instrument used was a questionnaire of open and closed questions administered
by the Google Forms platform. The questionnaire consists of a total of 30 questions
and 3 sections: (1) Sociodemographic information; (2) Role of the university in
their formation as citizens; (3) Teaching received: influence of problems and
controversial issues in their formation as citizens. The questionnaire is open-ended,
as the purpose was to encourage reflection on the questions posed. A total of 496
quotations and 135 codes were obtained from the open-ended questions.

For the data procedure, quantitative analysis techniques (descriptive, frequency
and comparative analyses) were combined with qualitative analysis techniques
(content analysis, interpretation networks, analysis of co-occurrences between
codes) to understand in depth the arguments and reflections of the students. The
combination of both techniques saves possible reductionism in the interpretation of
the data. SPSS v.27 and Atlas.ti v.8 tools were used.

Results

The results of the study are presented according to the two major research problems.
For each of the problems, an analysis is made according to the areas of knowledge,
which constitutes the third research problem.
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What Do Students Think About the Role of the University
in Their Formation as Citizens?

Of the total number of students participating in the study, the majority (79.7%)
believe that the university should train them as citizens, while the remaining
(20.3%) explicitly believe that it should not. The analysis by areas of knowledge
(Table 9.2) shows that Science students (71.4%) are those who are most
dissatisfied.

The arguments given by students as to why the university should train them as
citizens are diverse. Of the 38 resulting categories, seven are the most significant,
being above 4% (Fig. 9.2).

As can be seen, the most significant arguments are that citizenship education
should be an “integral training” (17.3%) and, therefore, the university should be
involved:

Because it is a stage in which we are still developing our personality, which includes the
formation of ourselves as citizens and as persons. (Stud33HealthSc)

Because of a question of “values” (11%):

Being a good citizen is as important as learning about metaphysics or history. It is what
makes us live harmoniously in society (we all know that we are subject to it). You must
learn about values and education. In the future you will not only be chosen or liked by
others for your knowledge in mathematics (for example) but for your ability to know how
to be and the good impression you make of yourself. By your respect and your values
towards others and the environment. (Stud3SocialSc)

Or to build a “better society” (9.4%):

Because before being professionals, we must be good people who contribute to the creation
of a favorable environment for the prosperity of society. (Stud10SocialSc)

The analysis by areas reflects that it is the students of Social Sciences and Health
Sciences who give arguments linked to the question of values and the future.

However, there are also students who argue that the university should not train
them as citizens. In this case, seven types of arguments are presented (Fig. 9.3).

Table 9.2 University responsibility in citizenship education by areas

Areas of knowledge No
F (%)

Yes
F (%)

Total
F (%)

Arts and humanities 4 (100%) 4 (100%)

Sciences 5 (71.4%) 2 (28.6%) 7 (100%)

Engineering and architecture 1 (7.1%) 13 (92.9%) 14 (100%)

Health Sciences 10 (24.4%) 31 (75.6%) 41 (100%)

Social sciences 13 (16.9%) 64 (83.1%) 77 (100%)

Total 29 (20.3%) 114 (79.7%) 143 (100%)
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The most frequent arguments in this case are that citizenship education is the
responsibility of “families” (27.3%):

Whether you are a good citizen or not is not the responsibility of the university; it is the
responsibility of oneself and one’s parents to educate you in good values. (Stud31HealthSc)

Directly that “it is not the university’s function” (27.3%), with this argument
being very prominent in Social Sciences students (18.2%):

The university should train you as a good professional, in my case as a good jurist, but
training me as a citizen is something that does not have to be involved in university
teaching. (Stud35SocialSc)

That it is the responsibility of “obligatory educational level” (24.2%):

It should form me in the best possible way as a professional in my field of study. To form
me as a citizen should be the primary and secondary educational institutions.
(Stud18SocialSc)

Or that problems would develop among the student body because of the
inclusion of “ideological and political problems” (9.1%):

Fig. 9.2 Arguments in favor of university responsibility in citizenship education by area

Fig. 9.3 Arguments against the university’s responsibility in citizenship education by area
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Because ideological and political topics would enter into debate that would end up
developing problems among the student body. (Stud5SocialSc)

In the same sense, we were interested in knowing if, in fact, they believed that
the university formed them as citizens. Of the total number of students, 58% believe
that the university really trains them as citizens, while the remaining 42% believe
that it does not. The distribution by areas (Table 9.3) indicates similar tendencies,
although the students of Sciences seem to be the most inclined to believe that it
does not (85.7%), together with those of Engineering and Architecture (50%).

The arguments given by students who think, in fact, that the university forms
them as citizens are grouped into 36 categories, of which five are the most frequent
(Fig. 9.4).

Those who believe that it does so point out as relevant the “value of new
learning” (17.6%) in relation to current issues or to the content of the subjects, this
argument being very present in both Health Sciences (5.5%) and Social Sciences
(11%) students:

Because we are constantly dealing with current issues and analyzing them from other points
of view. (Stud11SocialSc)

Because there are professors who debate other topics outside of academia.
(Stud23HealthSc)

Other students point out “values” as relevant (11%), linked for example to
commitment:

It trains you in values, and that is citizenship. (Stud4SocialSc)

Because, indirectly, it teaches values that help to see the world and our environment in a
different, more mature and committed way. (Stud2SocialSc)

Or the idea of “living together” (8.8%) with other people who are different from
you:

You learn to coexist with others. (Stud8SocialSc)

Because it teaches me to relate to others and to reflect on issues. (Stud1Art)

Table 9.3 Citizenship education at the university by areas

Areas of knowledge No
F (%)

Yes
F (%)

Total
F (%)

Arts and humanities 1 (25%) 3 (75%) 4 (100%)

Sciences 6 (85.7%) 1 (14.3%) 7 (100%)

Engineering and architecture 7 (50%) 7 (50%) 14 (100%)

Health Sciences 14 (34.1%) 27 (65.9%) 41 (100%)

Social sciences 32 (41.6%) 45 (58.4%) 77 (100%)

Total 60 (42%) 83 (58%) 143 (100%)
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Students who believe that the university does not form them as citizens also offer
arguments to justify their ideas (Fig. 9.5).

Among other issues, they point out as more frequent that the “theoretical con-
tents” (34.9%), giving more importance to the knowledge itself, this argument
being more frequent in Social Sciences (23.8%) and Health Sciences (7.9%):

Because only theoretical content is given. (Stud1SocialSc)

I believe that the university does not form me as a citizen because currently the educational
system is based on good grades rather than on forming us as people. (Stud6HealthSc)

They also point out that “citizenship education is not directly addressed”
(17.5%), again reiterating that university training is focused on academics, and does
not specifically program content that considers it:

It focuses on the academic trying to exploit it to the maximum often forgetting that we are
people and, we have and are much more apart from the strictly academic. (Stud33SocialSc)

The university gives a broader vision of society and even numerous opportunities that can
form us as citizens. But we are not formed as citizens since neither the contents of the
subject nor the programming nor the way of evaluating allows us to be formed as citizens....
(Stud2SocialSc)

Fig. 9.4 Arguments of agreement on citizenship education in the university by area

Fig. 9.5 Arguments in disagreement on citizenship education at the university by area
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In the same sense, others point out that the training is focused on being “ex-
clusively professional” (15.9%). It is therefore based on providing knowledge to
students in subjects related to their future profession:

At present I don’t think this is the case, the university provides you with superior
knowledge on a specific subject. (Stud15SocialSc)

It focuses only on topics related to our professional training, not personal. (Stud14Eng)

Because I study a technical career in which citizenship issues are not addressed. (Stud3Sci)

What Do Students Think About the Role of the Problems
and/or Controversial Issues Worked on During CIMA
in Their Formation as Citizens?

The students in this study, as previously mentioned, are participating in what are
called CIMAs or teacher teaching innovations, in which teachers were specifically
asked to make a work design with their students that revolved around a problem.

76.2% of the students believe that during the development of the innovation they
have posed problems, projects, or cases to be solved. When observing the differ-
ences by areas of knowledge (Table 9.4), the most significant differences are in
Health Sciences, where 41.5% of the students consider that no work has been done
on problems, projects, or cases.

Although in the previous question, most students believe that they have worked
on problems, projects or cases, when giving examples (Fig. 9.6), 75.6% of the total
allude to disciplinary problems related to the reference subjects, both in Social
Sciences (71.2%) and in Science (77.8%):

Study of language from the analytical perspective. Linguistic theories of the main analytical
authors (Frege, Wittgenstein, Alfred Tarski). Pragmatics and epistemology of language.
(Stud1SocialSc)

The elements of optical systems, their construction and their graphical and mathematical
resolution. (Stud3Sci)

Table 9.4 Problems/issues/cases raised during the topic worked on by areas

Areas of knowledge No
F (%)

Yes
F (%)

Total
F (%)

Arts and humanities 4 (100.0%) 4 (100%)

Sciences 1 (14.3%) 6 (85.7%) 7 (100%)

Engineering and architecture 14 (100%) 14 (100%)

Health sciences 17 (41.5%) 24 (58.5%) 41 (100%)

Social sciences 16 (20.8%) 61 (79.2%) 77 (100%)

Total 34 (23.8%) 109 (76.2%) 143 (100%)
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It is noteworthy that in the cases of Engineering and Architecture and Health
Sciences the total number of students allude to disciplinary problems (100%):

Establishing urban or plot boundaries in question being worked on. (Stud1Eng)

Case studies of molecules, organic compounds and drugs. (Stud12HealthSc)

While a smaller part (24.4%) refers to professional problems linked to the
subjects of reference:

Cases about stalking, sexting, harassment, etc. heard by the Courts or Tribunals.
(Stud17SocialSc)

Several among them, the growth of the company, the point of view of the company, as from
a researcher point of view we had to go beyond the problem itself and look for the real
cause that generated that problem. As the Harley directive wanted to convey with its
products something beyond that, it wanted to convey a philosophy. (Stud15SocialSc)

The differences by areas indicate to us that in Arts and Humanities there is a total
perception by students on the use of professional problems. The use of professional
problems is also perceived in Sciences (22.2%) and in Social Sciences (28.8%),
although to a lesser extent.

In turn, students believe (87.4%) that the contents worked on during the subject
help them to have a more complex vision of the reality of today’s world (Table 9.5).
Those of Social Sciences (93.5%) and those of Engineering and Architecture
(92.9%) are the ones who agree the most with this.

However, when delving into controversial topics, only approximately half of the
students (49%) affirm that some controversial or topical issue has been worked on
(Table 9.6). It is noteworthy that students of Arts and Humanities (100%) and
Social Sciences (70.1%) are those who most perceive the use of controversial or
topical issues during the innovation implemented while students of Health Sciences
(85.4%) and Engineering and Architecture (78.6%) state the opposite.

The examples of controversial or topical issues (Fig. 9.7) are grouped into 13
categories:

Fig. 9.6 Types of problems worked by areas
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Of all, four are the most frequent: “Gender” (43.1%), “Real judgments” (33.4%),
“Sustainability” (7.9%) and “Cyberbullying” (6.3%) (Fig. 9.8).

In addition, the students believe (74.8%) that the topic worked on forms them as
citizens. The analysis by area (Table 9.7) shows that most students agree, except in
the case of Health Sciences, where almost half of the participants (41.5%) believe
that they are not trained as citizens through the topic worked on.

Finally, students present examples of some skills or learning obtained during the
topic to solve problems in their environment (Fig. 9.9).

Table 9.5 Perception more complex vision by areas

Areas of knowledge No
F (%)

Yes
F (%)

Total
F (%)

Arts and humanities 4 (100%) 4 (100%)

Sciences 2 (28.6%) 5 (71.4%) 7 (100%)

Engineering and architecture 1 (7.1%) 13 (92.9%) 14 (100.0%)

Health sciences 10 (24.4%) 31 (75.6%) 41 (100.0%)

Social sciences 5 (6.5%) 72 (93.5%) 77 (100.0%)

Total 18 (12.6%) 125 (87.4%) 143 (100.0%)

Table 9.6 Use of controversial or topical issues by area

Areas of knowledge No
F (%)

Yes
F (%)

Total
F (%)

Arts and humanities 4 (100%) 4 (100%)

Sciences 4 (57.1%) 3 (42.9%) 7 (100%)

Engineering and architecture 11 (78.6%) 3 (21.4%) 14 (100%)

Health sciences 35 (85.4%) 6 (14.6%) 41 (100%)

Social sciences 23 (29.9%) 54 (70.1%) 77 (100%)

Total 73 (51%) 70 (49%) 143 (100%)

Fig. 9.7 Typology of controversial or topical issues by area
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Fig. 9.8 Network of the most frequent controversial issues and allusion quotations

Table 9.7 Topics worked on and citizenship education by area

Areas of knowledge No
F (%)

Yes
F (%)

Total
F (%)

Arts and humanities 4 (100%) 4 (100%)

Sciences 1 (14.3%) 6 (85.7%) 7 (100%)

Engineering and architecture 1 (7.1%) 13 (92.9%) 14 (100%)

Health sciences 17 (41.5%) 24 (58.5%) 41 (100%)

Social sciences 17 (22.1%) 60 (77.9%) 77 (100%)

Total 36 (25.2%) 107 (74.8%) 143 (100%)

Fig. 9.9 Citizenship skills/competencies developed by area
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As can be seen, the majority refer to skills linked to their profession, providing
“professional arguments” (30.1%) in which they apply the knowledge they have
acquired:

Thanks to the work done I know better the competences of the different jurisdictional
bodies and where a certain sentence or procedure has to go through. (Stud35SocialSc)

The knowledge imparted in these classes has helped me to understand the optical systems
that I encounter in my day-to-day life. (Stud3Sci)

Other students refer to the application of the skills developed to “everyday/real
situations” (23.9%):

When it comes to reading package inserts of everyday medicines. (Stud23HealthSc)

My work dealt with stalking, and I realized that some of its behaviors are normalized and
frequently committed by my own surroundings. (Stud34SocialSc)

Developing their analytical skills (10.6%):

The ability to analyze in a more thoughtful way. (Stud10SocialSc)

Or “decision making” (5.3%):

In any problem, you could look for what the root of it is before making a decision, create a
hypothesis and consult secondary data or create it yourself through primary data.
(Stud14SocialSc)

Discussion and Conclusions

The study presented here assumes that the introduction of relevant social problems
or controversial issues is a fundamental strategy at the university to develop the
skills that allow students to face present and future challenges from a citizenship
perspective.

We recognize some limitations in the study, such as the fact that students are
participating in specific teaching innovations with teachers in training, so that the
reality they perceive is not necessarily extensible to the rest of the subjects they are
studying. Nonetheless, apart from the above, it presents us with an opportunity to
learn about their ideas and impressions of the changes implemented.

Analyzing this issue takes on more meaning and relevance when there is
research that has observed that some disciplines, such as business administration
and management [31] or engineering [30] do not include content on professional
ethics or citizenship, being relegated to isolated, specific and optional subjects. In
the study presented here, 79.7% of students consider that the university should train
them as citizens, although only 58% believe that it really does so. These percent-
ages vary when considering the areas of knowledge. It is noteworthy, in this sense,
that in the case of Science students 71.4% consider that the university should not
train them as citizens and, in fact, 85.7% affirm that it does not do so. Therefore, we
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could affirm that there is also a lack of citizenship education, at least in the context
analyzed. Those who state that the university does not train them as citizens point
out, among other issues, the predominance of theoretical contents (34.9%) detached
from current affairs and social reality. It is not surprising that other studies, such as
that developed by Repáraz et al. [3], point to a lack of attitudes linked to the
political participation of university students. If the university really presents mostly
theoretical contents, aseptic and far from controversial issues on which they must
reflect and activate their dialectical thinking [27], we are not training them for
political and social participation.

Regarding the students’ vision of the teaching practice developed, 76.2% affirm
that, during the innovation, they have worked on problems, projects, or cases to be
solved, although when giving examples they allude to the use of disciplinary
problems (75.6%) and, to a lesser extent, to the treatment of professional problems
(24.4%). In relation to the treatment of controversial issues, the students of Arts and
Humanities (100%) and Social Sciences (70.1%) perceive to a high degree the use
of controversial or current issues, something that does not occur in Health Sciences
(85.4%) or in Engineering and Architecture (78.6%). Therefore, a priori, the aca-
demic discipline seems to influence the incorporation of controversial or current
issues in the university classroom. In the same sense, Repáraz et al. [3] found that
students in Communication area had a higher civic knowledge than students in
other areas and pointed to the influence of the social discipline in the formation of
students. This should make us reflect and think that any university discipline,
regardless of its nature, should incorporate these controversial issues to form a
critical citizenship. In turn, it allows us to reaffirm the results obtained with pro-
fessors in training that pointed to the existence of epistemological and ideological
resistance to incorporate controversial issues in the university classroom [9]. In
relation to this, it is noteworthy that, of all the skills and citizenship competencies
that students believe they have developed, the most outstanding refers to profes-
sional skills (30.1%), with the development of their analytical capacity (10.6%) or
the ability to make decisions (5.3%) remaining in the minority.

In conclusion, the study presented points out that we must continue working on
the incorporation of controversial issues in the university classroom, paying special
attention to the epistemological difficulties of professors who do not belong to
disciplines of a social nature. From a general point of view, we must also continue
to analyze whether the introduction of controversial issues or relevant social
problems is done rather from an anecdotal and isolated perspective or whether they
really involve the development of real research processes linked to practice, with an
open character, political and ideological positionings and related not only to
knowledge, but also to action [15]. For this, we must continue to count on the
necessary voice and experience of students, who ultimately constitute our current
citizenship and our future.
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10Perceptions of STEAM+CLIL
Integration: Results of a Co-teaching
Proposal During Initial Teacher
Training

Almudena Alonso-Centeno, Jairo Ortiz-Revilla, Ileana M. Greca,
and Esther Sanz de la Cal

Abstract

There is a real need to promote integrated thinking within education in a
globalised world whose problems are increasingly complex and interdependent
every day. Integrated STEAM education has become one of the most relevant
approaches within educational activities that integrate various disciplines.
However, teachers often encounter difficulties with its implementation, due to its
complexity. The aim of this study is to investigate perceptions of interdisci-
plinary integration among trainee teachers after the implementation of an
iSTEAM+CLIL co-teaching proposal through a two-phase quasi-experimental
pre-post study. The results pointed to an improvement in the levels of
disciplinary integration that students perceived before and after the intervention.
There was also some improvement in the level presented after the second
intervention when teachers worked in ways that were more integrated than after
the first intervention. Further action is therefore needed in this respect to
encourage teacher training and to facilitate the implementation of this
interdisciplinary approach in integrated teaching.
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Introduction

We live in a reality that is composed of multidimensional events and processes
based on highly diverse relations, self-regulations, and interconnections within
increasingly scientific-technological environments. A reality that accentuates the
complexity, the dynamism and the interdependence of many real-world problems.
Innovations are therefore required that can offer rapid solutions that are in coher-
ence with this globalised reality [1]. A global analysis is necessary for a proper
analysis of this complexity and for an adequate understanding of our reality and the
problems that can develop within it, in which different aspects are interrelated
within an intricate network. In the words of Delgado [1]: “in order to understand
this complex and perhaps even paradoxical reality, systemic thinking is required
that allows the integration of knowledge under a globalising dialectical approach in
which the parts are understood and interpreted from the whole and the whole, in
turn, from the parts” (p. 17). This approach to our environment is only possible
from a multidimensional approach, from a theoretical perspective and from the
point of view of pedagogical practice [2]. Otherwise, we will fall into a biased or
partial treatment of what we wish to study and, therefore, to know [3].

The fragmentation and disciplinary reductionism promoted by traditional
teaching is therefore not congruent with the needs that the public require, in order to
function in today’s world, evidence of which is the mediocre development of the
competences the students may achieve over various educational stages. Thus, a
global perspective through which we can observe human beings, their relationships
both with natural and with human-made systems will in turn provide an integrated,
coherent, and deeper understanding of reality.

From an epistemological perspective, the study of integration goes back several
decades. Within the literature and among the most recurrent questions on disci-
plinary integration, attempts have often been made to sequence a set of levels of
integration. For instance, it has been suggested that the most sophisticated mani-
festation of this globalising perspective is transdisciplinarity, representing the
highest degree of knowledge integration [4]. It has also been commented that
interdisciplinarity can effectively connect different disciplines, so that their
inter-permeability increases constant and necessary interrelations that contribute to
a holistic understanding of the environment. Thus, there are various approaches to
the concept of interdisciplinarity. In the field of education, Freire [5] stated that
“interdisciplinarity can be seen as a pedagogical strategy that involves the inter-
action of several disciplines, understood as the dialogue and collaboration of these
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to achieve the goal of new knowledge” (p. 4). So too in education, interdisci-
plinarity is understood as the main path towards an understanding of observable
phenomena and related problems that constitute the environment. It is seen as a
coherent whole, irreducible to any one single disciplinary vision [1, 2], which
allows the integration of knowledge through a globalising dialectical approach in
which disciplinary integration establishes contributory and cooperative relation-
ships and permeability that help us to understand and to interpret the world, on
which basis we may be motivated to solve complex and practical problems. The
greater the degree of permeability, the greater the transfer and the interrelation and,
therefore, the greater the degree of integration [1]. In this sense, some authors [6]
have sought to analyse and to define the integration that could take place in schools
from its lowest level to its highest degree of integration. It should also be noted that,
given the epistemological and operational complexity of disciplinary integration,
some authors have suggested that in the educational area it would be advisable to
use the notion of multi-referentiality [7], which represents a more modest frame-
work for the combination of multiple references or perspectives that converge
towards the solution of problems.

Although the discussion in this regard remains broad, it is clear that, whether we
see it as a pedagogical strategy, or as an approach, or as a way of thinking and/or
proceeding, the fragmentation of knowledge into disciplinary blocks, lacking
relations and inter-connections with the whole, results in decontextualization,
reductionism, and bias [1]. For us, the sequencing of a series of levels of integration
represents a useful and interesting tool for practicing interdisciplinary
classifications.

Among the possibilities offered by disciplinary integration for teaching, one
approach that has gained prominence in recent years is Integrated Science, Tech-
nology, Engineering, Art and Mathematics Education (iSTEAM). This approach is
consistent with the implicit scientific-technological character of today's society.
However, difficulties are often encountered in its implementation by teachers, lar-
gely due to the complexity of disciplinary integration [8], which has led to the idea
of co-teaching as a key tool for disciplinary integration. Furthermore, although the
implementation and evaluation of iSTEAM proposals is increasing, very few pro-
posals have been developed in university education. This issue is of great interest
and all the more so when we talk of teacher training courses where this approach
will in the future be transposed into the classroom. It is of relevance both for the
implementation of actions along these lines and to understand the earliest percep-
tions of teachers towards disciplinary integration during their initial teacher training
courses when working with this approach.

Against this backdrop, we posed the following research question. How do
trainee teachers understand integration after the implementation of an iSTEAM
+CLIL proposal?
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Theoretical Framework

Co-teaching as a Tool for Disciplinary Integration

The growth of knowledge and technological advances throughout the twenty-first
century is a challenge to develop integrated curricula within Higher Education [9],
which must be extended to all levels of education. However, at none of the edu-
cational levels, including the university level, is the practice of integration wide-
spread. The reason is to be found in the characteristics of the system itself, based on
the rigidity of the curriculum and standardised assessment, as well as the lack of
collaboration between teachers from different areas [10].

The practice of integration implies handling theoretical concepts through dif-
ferent disciplines, with their own methodology and procedures. The ability to
observe and to reflect are essential, in order to understand the relationships and
interconnections established between them. On the other hand, it is also necessary
to have working groups with specific characteristics: collaborative and cooperative
teams with a vocation to teach and to learn, to contribute, and to receive, to accept
diversity and, in short, to understand that the problem is a shared one that is
perceived in different ways depending on the discipline in use at any one time [1].

The European Higher Education Area (EHEA) and the results of research into
education point to a need to train teachers whose horizons go beyond the limits of
the classroom, whose capabilities extend to working in a team, cooperating and
becoming involved with their environment and committing themselves to their
students, with a vocation for social transformation [11]. Given that a comprehensive
training for professional teachers requires quality at all levels, in educational,
human scientific, and personal development [12], it is therefore necessary to focus
on these values within teacher training. Co-teaching, from this point of view, is
understood as a guarantor of integration [13], insofar as the presence of work teams
involved in an integrated, collaborative process for a single group of students is
essential, with the aim of promoting the learning of content that might otherwise be
impossible to achieve individually [14]. Bouck [15] understands co-teaching, also
called Collaborative Co-Teaching (CCT) or team teaching, as a process through
which two teachers of equal status share planning, teaching–learning strategies, and
assessment within a teaching partnership. However, we understand that teachers
working in harmony in the development of objectives need not be limited to a
specific number of teachers, as this depends on the objective to be achieved.

Co-teaching applied to disciplinary integration not only offers the possibility of
being enriched and nourished through the different perspectives of various disci-
plines, but also through the students becoming involved in decision-making, ori-
entations and suggestions that each teacher can offer [13]. Thus, the diversity of
opinions and approaches are valued, in order to produce a final product together, for
instance, a solution to a problem. We should understand co-education as a process
of joint planning, with the involvement of all co-teachers, in which ideas are shared,
past experiences are reflected upon and a mutual understanding of practice is
developed with goals that are held in common [16].
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Combining iSTEAM and CLIL

STEAM comes from adding the “A” for Arts to STEM, the earlier acronym,
reminding us of the aim to achieve a more balanced and holistic educational
approach. Precisely in this sense, the most interesting notion of iSTEAM not only
involves the integration of the arts under the disciplinary umbrella, but also the
introduction of disciplines from the humanities [17]. This approach, as with STEM,
has been welcomed with particular interest in the Didactics of Experimental Sci-
ences and is spreading to other academic disciplines.

Within this educational approach there is some controversy over the epistemo-
logical issues that its disciplinary integration implies [18]; perhaps for this reason
the theoretical frameworks that we can find for this approach are diverse, but no less
relevant [19]. In any case, the consensus is clear that the disciplinary integration
implied by iSTEAM, oriented towards problem-solving, can produce much broader
and contextualised student learning. Indeed, there is ample evidence of its positive
effects in a variety of contexts [20–22].

Among the concrete models that could be used to implement iSTEAM in the
classroom, we find those in which it is integrated with Content and Language
Integrated Learning (CLIL). It is this view that has been adopted as the theoretical
reference for this research.

Specifically, we adhere to the pedagogical model that is proposed as part of the
European project STEAM educational approach and foreign language learning in
Europe (SelFiE 2020-1-ES01-KA201-081850) [23]. This model combines
iSTEAM and the CLIL approach and proposes the integration of STEAM disci-
plines and second language learning for bilingual educational contexts. The use of

Fig. 10.1 The SelFiE model for STEAM+L2 learning at primary level [23]

10 Perceptions of STEAM+CLIL Integration … 139



storytelling provides the motivating thread between the different activities of the
integrated subject areas, as well as linking scientific content with foreign language
learning. As shown in Fig. 10.1, student participation in project work is concep-
tualised in the model, in which authentic STEAM activities and practices that arise
from the storyline that is presented through inquiry methodology, engineering
design, and collaborative work.

Methodology

Design

A two-phase quasi-experimental pre-post study was conducted [24].

Context and Participants

The first phase of the study was conducted during the academic year 2020–2021
and the second phase, in 2021–2022. A total of 44 students, studying in the fourth
year of the Bachelor’s Degree in Primary Education (English Language) at the
University of Burgos (Spain), participated in this research. The sample was divided
into two experimental groups, with 21 and 23 students participating in the first and
second phases, respectively.

Teaching Proposal

In the first phase, a didactic proposal was implemented from the areas of Didactics
of Language and Literature, Didactics of Experimental Sciences, and Didactics of
Social Sciences among the teachers of the subjects Encouragement to read in
English and Research and Innovation in the Teaching and Learning of Natural and
Social Sciences. In turn, the subject Research and Innovation in the Teaching and
Learning of Natural and Social Sciences is structured into two parts, corresponding
to the natural environment and the social environment. The common students of the
two subjects (three disciplines) worked in an integrated way during the first
semester of the academic year (September–December 2020), developing an inno-
vation project based on the combination iSTEAM+CLIL in the framework of a
bilingual context, which had as its starting point a story in a foreign language, in
this case English. The aim of this proposal was to contribute to the improvement of
the English skills of students during the initial teacher training for the management
of the iSTEAM+CLIL approach.

The didactic proposal was developed following the SelFiE pedagogical model for
bilingual education described above. During the semester, the students jointly cre-
ated, designed and developed their interdisciplinary innovation projects in small

140 A. Alonso-Centeno et al.



groups under the supervision of the three teacher-tutors of the aforementioned
subjects. At the end of the semester, each group presented their projects both in
written and oral form for subsequent shared evaluation. It should be noted that the
oral presentation took the form of a short video (15–20 min), during which the
students were asked to select activities from the three areas and present them as they
would do in class with the children. The choice of the story in English for each group
of pupils was also the structural framework in which to articulate the contents of
Encouragement to read in English, as well as inquiry and design of an engineering
project as part of the natural environment; and the contents of the social environ-
ment. In the social and cultural framework, an approach to history was proposed that
would break with the prevailing Eurocentric, androcentric and reductionist tendency,
as part of the subject Research and Innovation in the Teaching and Learning of
Natural and Social Sciences. The theme and development of the story served to
establish different problems of a social, cultural, experimental, environmental, nat-
ure, which formed the bulk of the project in which it was proposed that the pupils
develop research, inquiry, problem-solving, and critical thinking skills.

In addition, this integrated proposal involved shared the teaching load between
the three teachers in charge. In this way, using the focus group technique [25], the
teachers carried out tasks such as joint planning of the proposal, in terms of project
design, timetable, content, joint monitoring of student work in the three subjects
and joint evaluation.

For the second phase, some new measures were established, in order to improve
those aspects that were considered a priority, based on the experience of the pre-
vious year. Firstly, the story was considered the starting point, so that its choice in
the subject of Encouragement to read favoured the articulation of the project
activities, based on the problems raised in its development. This allowed the work
phases to be pre-established in advance and closely followed throughout the pro-
cess. Secondly, it was essential to have previous experience, in order to increase
confidence and shared knowledge of the didactics and their integration in the
project. Coordination between the teaching staff was a key point from the beginning
of the course to the end, so that decisions were agreed and unanimously supported.
The three didactics (Didactics of Language, Didactics of Experimental Sciences,
and Didactics of Social Sciences) were assessed at the same level, without con-
sidering one as a subsidiary to another, or one relying on the contents of another, so
that they all worked with common objectives and criteria.

From another perspective, the resources were discussed among the three teachers
for their improvement, so that the same materials were used simultaneously, for
instance, in the presentation of the subject or the description of the project, in the
allocation of dates and the procedure for handing in the project. In addition, the
amount of tutoring time dedicated to students in each subject was increased, as well
as the amount of class time spent on project development. Integration was given a
place as content within each subject, with the aim of making the purpose of the
project more accessible and comprehensible. At the same time, not only was the
time dedicated to the students increased, but communication with them was
channelled through the three teachers who all signed off each message. It should be
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noted, however, that with the exception of the presentation of the subjects, the
students had no theoretical lessons on integration.

Data Collection

The pre-test and post-test data collection was carried out by using a questionnaire
developed ad hoc for this research, consisting of two questions on the perception of
disciplinary integration from a general point of view, as well as its relation to the
CLIL approach:

• What do you understand by disciplinary integration in Primary Education?
• Do you see any relationship between disciplinary integration and CLIL?

In addition, they were asked to complement their answers to each question with
a graphic representation that concretised and/or exemplified them.

Data Analysis

Initially, at the end of the first phase, each of the first two authors of the research
deductively categorised the responses of the students participating in the first
experimental group, assigning a level of perception of disciplinary integration based
on the following proposals from Gresnigt et al. [6, p. 6]:

(1) Isolated/Cellular: Separate and distinct subjects or disciplines. Often viewed as
the fragmented traditional way of teaching.

(2) Connected/Aware: Explicit connection is made between the separate disci-
plines, deliberately relating subjects rather than assuming that students will
understand the connections automatically.

(3) Nested/Fused: A skill or knowledge from another discipline is targeted within
one subject/discipline. Content from one subject in the curriculum may be used
to enrich the teaching of another subject.

(4) Multidisciplinary: Two or more subject areas are organized around the same
theme or topic, but the disciplines preserve their identity.

(5) Interdisciplinary: In the interdisciplinary course, there may be no reference to
individual disciplines or subjects. There is a loss of the disciplines’ perspec-
tives, and skills and concepts are emphasized across the subject area rather
than within the disciplines.

(6) Transdisciplinary: The curriculum transcends the individual disciplines, and
the focus is on the field of knowledge as exemplified in the real world.

In cases of disagreement, a consensus was reached between the two evaluators.
At the end of the second phase of the research, the same process was carried out for
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the second experimental group. Finally, to ensure the thoroughness of the analysis,
this process was repeated three months later for the entire sample.

Secondly, both descriptive and inferential statistics were used for the analysis of
the data obtained.

Version 26.0 of the statistical software IBM SPSS Statistics was used for
inferential statistics. The Kolmogorov–Smirnov test was used to assess the nor-
mality of the data distribution, which in all cases yielded results of a significant p-
value < 0.05, indicating a violation of the normality assumption. The results of this
test are shown in Table 10.1.

Non-parametric statistics were therefore used for the data-analysis process.

Results

After categorization, the perceived levels of disciplinary integration among the
students were determined. First of all, Table 10.2 shows an example of a definition
and graphical representation for each category that emerged from the analysis of the
answers to the question `̀ What do you understand by disciplinary integration in
Primary School Education?

As can be seen, the category of transdisciplinarity does not appear in any def-
inition or graphic representation in the sample under analysis.

Table 10.3 shows the general descriptive statistics for both the total sample and
each of the experimental groups.

As can be seen, both in the total sample and in the two experimental groups, there
was an improvement in the perceived levels of disciplinary integration that the
students presented before and after the intervention. There was also an improvement
in the level presented after the second intervention with regard to the first one.
Table 10.4 shows the detailed frequencies and percentages corresponding to each
level of perception both for the total sample and for each of the experimental groups.

It can be observed that, in both the total sample and each experimental group,
there is a good percentage of the sample that flows from the connected level (the
most abundant in the pre-tests) to the multidisciplinary level (the most abundant in
the post-tests).

Table 10.1 Kolmogorov–Smirnov test

Kolmogorov-Smirnova

Group Statistic gl Sig.

Pre-post difference Total sample 0.254 44 0.000

Pre-post difference Experimental 1 0.297 21 0.000

Post 0.679 21 0.000

Pre-post difference Experimental 2 0.299 23 0.000

Post 0.700 23 0.000
a Lilliefors’ significance correction
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The pre-test and post-test scores were then compared. Both in the total sample
and taking each of the experimental groups, the Wilcoxon signed-rank test revealed
the existence of statistically significant differences. Table 10.5 shows the results of
this test.

Table 10.2 Example of a definition and graphical representation for each category

Category Definition Graphical representation

(1) Isolated/
cellular

The contents or the
skills are taught at the
same time as the
contents of the subjects

(2) Connected/
aware

Several disciplines are
combined in one
classroom

(3) Nested/fused Implemented when
other subjects are
covered in one subject

(4)
Multidisciplinary

Implementation of joint
work within several
subjects around the
same common thread

(5)
Interdisciplinary

Integration of content
from two or more
subject areas, in order to
solve problems

Table 10.3 General
descriptive statistics on the
perceived levels of
disciplinary integration

Group N M SD

Pre Total sample 44 2.5 0.976

Post 44 3.45 0.875

Pre Experimental 1 21 2.43 1.076

Post 21 3.24 0.944

Pre Experimental 2 23 2.57 0.896

Post 23 3.65 0.775
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Next, the scores achieved in the post-test were compared between the two
experimental groups. In this case, the Mann–Whitney U test revealed no statisti-
cally significant differences. Table 10.6 shows the results of this test.

Table 10.4 Table of detailed frequencies for each level of perception

Pre Post

Frequency Percentage Frequency Percentage

Total sample (N = 44) Isolated 2 4.5 0 0

Connected 30 68.2 10 22.7

Nested 1 2.3 5 11.4

Multidisciplinary 10 22.7 28 63.6

Interdisciplinary 1 2.3 1 2.3

Transdisciplinary 0 0 0 0

Experimental 1 (n = 21) Isolated 2 9.5 0 0

Connected 14 66.7 7 33.3

Nested 0 0 2 9.5

Multidisciplinary 4 19 12 57.1

Interdisciplinary 1 4.8 0 0

Transdisciplinary 0 0 0 0

Experimental 2 (n = 23) Isolated 0 0 0 0

Connected 16 69.6 3 13

Nested 1 4.3 3 13

Multidisciplinary 6 26.1 16 69.6

Interdisciplinary 0 0 1 4.3

Transdisciplinary 0 0 0 0

Table 10.5 Wilcoxon
signed-rank test for the total
sample and by groups

Group Post–pre

Z Total sample − 4.453a

Asymptotic sig. (bilateral) 0.000

Z Experimental 1 − 2.774a

Asymptotic sig. (bilateral) 0.006

Z Experimental 2 − 3.505a

Asymptotic sig. (bilateral) 0.000
a Based on negative ranges

Table 10.6 Mann–Whitney
U-test for the groups

Post

Mann–Whitney U test 187.500

Z − 1.486

Asymptotic sig. (bilateral) 0.137
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The results shown in the above table are very positive in both groups. However,
the independent effect sizes of the statistically significant differences between the
pre-test and post-test scores in both experimental groups were estimated with
Hedges’ g. Table 10.7 shows the results of this test.

A statistically significant increase in scores between the first and second mea-
surement can be identified, with a moderate effect size in the first experimental
group (Hedges’ g = 0.752) and a large effect size in the second (Hedges’
g = 1.224). Therefore, it can be stated that the improvements implemented in the
second experimental group had an outstanding influence on the results.

Discussion and Conclusions

The aim of this research was to establish the perceptions of disciplinary integration
of trainee teachers after the implementation of an iSTEAM+CLIL co-teaching
proposal.

From a general perspective, on the one hand, we can affirm that the experience of
designing a short integrated iSTEAM+CLIL project favoured the development of
competences that led to a better understanding of the process of disciplinary inte-
gration among students. The CLIL approach, implemented through activities linked
to the Natural and Social Sciences and using the story as the main structural thread,
has not only offered students the chance to articulate the activities of the different
areas, but also to improve their initial lack of understanding of integration. In fact,
CLIL has been identified as a catalyst or a ‘facilitator of integration’ in many of the
students’ responses. In this regard, Schietroma [26] demonstrated that CLIL is
suitable for increasing motivation, developing European key competences and
promoting integration. In this case, chemistry learning was performed for adoles-
cent and adult learners in a multicultural context, through experiments, group work,
and PBL. These types of methodologies, similar in nature to those used in this
research, facilitated the learning of subjects with a high degree of complexity, using
a language other than the native one as a facilitating element, which, together with
an innovative methodology, considerably increased student motivation. In sum-
mary, CLIL appears to be well suited to promote a positive attitude towards
STEAM and an improved conception of integration. However, we must bear in
mind that the integration of STEAM and foreign language will be effective when it
combines the acquisition of disciplinary knowledge with the mastery of the foreign
language in a comprehensive way, so that, rather than facilitating its

Table 10.7 Hedges’ g for pre-post effect size per group

Pre-test Post-test

M (SD) M (SD) Z p d

Experimental 1 2.42 (1.07) 3.23 (0.94) − 2.774 0.006 0.75

Experimental 2 2.56 (0.89) 3.65 (0.77) − 3.505 0.000 1.22
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comprehension, the use of a foreign language will not hinder an understanding of
disciplinary content [27]. Thus, conceptual integration with foreign language
learning is more fruitful if the learning experience is connected to real life and
involves the use of cognitively challenging tasks [28], an issue that has been
covered in this proposal through the use of specific methodologies in the two
disciplinary areas that are involved. The inquiry methodology was used in the area
of Social Sciences, which at the same time develops critical thinking skills that,
starting with current social problems, connect with historical reality and consolidate
the acquisition of disciplinary contents of both History and historical research skills.
In the area of Natural Sciences, the inquiry methodology and engineering design led
students to approach scientific concepts through manipulative, experimental and
collaborative activities, giving meaning to concepts that can otherwise be very
abstract.

It is also necessary to clarify that for a CLIL class to be effective, teacher
qualification is essential, so the didactic skills of teachers must be expanded through
compensatory strategies, focusing on multimodality, and the incorporation of lan-
guage teaching into disciplinary classes, in combined learning [29]. For example,
del Gaudio [30] remarked that the results of the Innovative Continuous Professional
Development and Learning (ICPDL) activities carried out by implementing CLIL
teaching, ICT tools, and IBSE (Inquiry-Based Science Education) methodology,
made it possible to involve and to motivate students in scientific experiences and
communication in a foreign language (English), also acquiring the relevant
vocabulary and language skills.

From a more detailed perspective, we agree with Novotná and Procházková [29]
that new technologies, in our case through videos of the didactic proposals that the
students filmed for oral presentations, appear to facilitate the acquisition of various
contents. Chubko et al. [31] also conducted a CLIL and STEM integration project
through the use of an educational-technological intervention based on Digital
StoryTelling (DST). In this case, the digital storytelling or video production as an
expression of DST also produced a positive influence on the learning of English as
a foreign language and the acquisition of disciplinary literacy. Anderson et al. [32]
also highlighted the potential of DST to integrate multiple disciplines, so that
students could develop higher-order thinking skills.

On the other hand, based on the results of this research, it appears that
co-teaching is a major element in working on disciplinary integration, which is in
accordance with Scantlebury et al. [16], who highlighted the importance of
co-teaching among teachers, reducing the feeling of isolation with the support of a
working group, and balancing the act of giving and receiving. According to Yoo
et al. [33], co-teaching is an indispensable element of risk-taking and responsibility,
and the teachers in their study learned to observe their practice from a
‘growth-oriented’ perspective by engaging in a co-generative and reflective dia-
logue, such as the one conducted in this research using the focus group technique.
Moreover, these authors highlighted the importance of co-teachers for students in so
far as they provide both logistical and emotional support in the classroom, which
were aspects that the students participating in this study explicitly mentioned.
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In conclusion, we propose that on the basis of the results of this research there is
a need to continue working along these lines, in particular the work on co-teaching
in primary and secondary education teacher training courses. In this way, we will be
able to train teachers who understand disciplinary integration as something natural
and relevant, in order to achieve teaching in accordance with the current times. It is
also necessary to continue evaluating the results derived from this type of proposal,
given the scarce literature available to date. In this sense, we propose to build on
this study to develop further research, including control groups that will shed
further light on the subject under study.

References

1. Delgado R (2009) La integración de los saberes bajo el enfoque dialéctico globalizador: la
interdisciplinariedad y transdisciplinariedad en educación. Investigación y Postgrado 24(3):
11–44

2. Barrios Silva C (2020) La formación interdisciplinaria del maestro primario desde la
educación agropecuaria en la escuela cubana actual. Mendive. Revista de Educación 18(2):
394–411

3. Gutiérrez Cordero R, Cremades Begines A, Perea Díaz B (2011) La interdisciplinariedad de la
música en la etapa de educación primaria. Espacio y Tiempo, Revista de Ciencias Humanas
25:151–161

4. Klein JT (1990) Interdisciplinarity: history, theory, and practice. Wayne State University
Press

5. Espinoza Freire EE (2018) Interdisciplinary planning in the education of professionals in
education. Maestro y Sociedad 15(1):77–91

6. Gresnigt R, Taconis R, van Keulen H, Gravemeijer K, Baartman L (2014) Promoting science
and technology in primary education: a review of integrated curricula. Stud Sci Educ 50(1):
47–84

7. Revel Chion A, Adúriz-Bravo A (2021) In sickness and in health. Science & Education.
Published online August 16, 2021

8. Ryu M, Mentzer N, Knobloch N (2019) Preservice teachers’ experiences of STEM
integration: challenges and implications for integrated STEM teacher preparation. Int J
Technol Des Educ 29(3):493–512

9. Chian MM (2020) Tracing the development of literacy practices for integrating interdisci-
plinary curriculum in higher education: international ethnographic study. Trabalhos em
Linguística Aplicada 59(1):173–212

10. Bautista A, Tan L, Ponnusamy L, Yau X (2015) Curriculum integration in arts education:
connecting multiple art forms through the idea of ‘space.’ J Curric Stud 48(5):610–629

11. Imbernón F, Colén MT (2015) Los vaivenes de la formación inicial del profesorado. Una
reforma siempre inacabada. Tendencias Pedagógicas 25:57–76

12. Lazo Pérez MA (2011) La interdisciplinariedad y la integralidad: una necesidad de los
profesionales de la educación. Atlante. Cuadernos de Educación y Desarrollo 3(27)

13. Folch Dávila C, Córdoba Jiménez T, Ribalta Alcalde D (2020) The performance: an
interdisciplinary proposal from the departments of physical education, music education and
visual arts education in the initial teacher training. Retos 37:613–619

14. Suárez-Díaz G (2016) Co-teaching: teachers’ conceptions and practices in a school of
education in Peru. Revista Electrónica de Investigación Educativa 18(1):166–182

15. Bouck E (2007) Coteaching… not just a textbook term: implications for practice. Prev Sch
Fail 51(2):46–51

148 A. Alonso-Centeno et al.



16. Scantlebury K, Gallo-Fox J, Wassell B (2008) Coteaching as a model for preservice
secondary science teacher education. Teach Teach Educ 24(4):967–981

17. Zeidler DL (2016) STEM education: a deficit framework for the twenty first century? A
sociocultural socioscientific response. Cult Sci Edu 11(1):11–26

18. Ortiz-Revilla J, Adúriz-Bravo A, Greca IM (2020) A framework for epistemological
discussion around an integrated STEM education. Sci Educ 29(4):857–880

19. Ortiz-Revilla J, Sanz-Camarero R, Greca IM (2021) Una mirada crítica a los modelos teóricos
sobre educación STEAM integrada. Revista Iberoamericana de Educación 87(2):13–33

20. Aguilera D, Ortiz-Revilla J (2021) STEM vs. STEAM education and student creativity: a
systematic literature review. Educ Sci 11(7):331

21. Colucci-Gray L, Burnard P, Cooke C, Davies R, Gray D, Trowsdale J (2017) Reviewing the
potential and challenges of developing STEAM education through creative pedagogies for
21st learning: how can school curricula be broadened towards a more responsive, dynamic,
and inclusive form of education? BERA

22. Kang N-H (2019) A review of the effect of integrated STEM or STEAM (science, technology,
engineering, arts, and mathematics) education in South Korea. Asia-Pacific Sci Educ 5(6):1–22

23. Sanz de la Cal E, Alonso Centeno A (2021, Oct 15–17) Propuesta piloto de intervención del
modelo selfie “STEAM Educational Approach and Foreign Language Learning in Europe”
para la educación bilingüe en Primaria: su implementación y resultados (conference sesión).
VII Congreso Internacional de Enseñanza Bilingüe en Centros Educativos (CIEB),
Valladolid, España

24. Creswell JW, Guetterman TC (2019) Educational research: planning, conducting, and
evaluating quantitative and qualitative research, 6th edn. Pearson

25. Onwuegbuzie AJ, Dickinson WB, Leech NL, Zoran AG (2009) A qualitative framework for
collecting and analyzing data in focus group research. Int J Qual Methods 8(3):1–21

26. Schietroma E (2019) Innovative STEM lessons, CLIL and ICT in multicultural classes.
J e-Learn Knowl Soc 15(1):183–193

27. Ting YLT (2017) STEM-education through a foreign language plus a dash of digital
(E-FL-STEM): addressing both the content- and the language-dimension of knowledge. In:
EDULEARN17 proceedings. IATED, pp 9109–9118

28. Álvarez Sánchez B (2016) Combining PBL and CLIL in the scientific laboratory in secondary
education [master’s thesis, International University of La Rioja]. Re-UNIR. https://reunir.unir.
net/bitstream/handle/123456789/3613/ALVAREZ%20SANCHEZ%2C%20BEATRIZ.pdf?
sequence=1

29. Novotná J, Procházková L (2013) Searching for the ideal CLIL course design. In: Proceedings
of the 12th European conference on e-learning. ACPI, pp 354–359

30. del Gaudio R (2020) How to implement CLIL teaching methodology to bring secondary
education students to a real science laboratory to improve their creativity and develop transversal
skills in practical team activities. In: INTED2020 proceedings. IATED, pp 9108–9184

31. Chubko N, Morris JE, McKinnon DH, Slater EV, Lummis GW (2020) Digital storytelling as
a disciplinary literacy enhancement tool for EFL students. Educ Tech Res Dev 68(6):3587–
3604

32. Anderson J, Chung Y, Macleroy V (2018) Creative and critical approaches to language
learning and digital technology: findings from a multilingual digital storytelling project. Lang
Educ 32(3):195–211

33. Yoo J, Heggart K, Burridge N (2019) Collaborative coteaching (CCT): practitioner learning
through shared praxis. Austr J Teacher Educ 44(4):65–77

10 Perceptions of STEAM+CLIL Integration … 149

https://reunir.unir.net/bitstream/handle/123456789/3613/ALVAREZ%20SANCHEZ%2C%20BEATRIZ.pdf?sequence=1
https://reunir.unir.net/bitstream/handle/123456789/3613/ALVAREZ%20SANCHEZ%2C%20BEATRIZ.pdf?sequence=1
https://reunir.unir.net/bitstream/handle/123456789/3613/ALVAREZ%20SANCHEZ%2C%20BEATRIZ.pdf?sequence=1


Almudena Alonso-Centeno is a teacher of Didactics of Social
Sciences in the Department of Specific Didactics at University of
Burgos, Spain. She holds a Ph.D. in Humanities. Her scientific
work focuses in the teaching–learning process of Social Sciences.

Jairo Ortiz-Revilla is an Assistant Professor of Didactics of
Experimental Sciences in the Department of Specific Didactics at
University of Burgos, Spain. He holds a Ph.D. in Education. His
scientific work focuses primarily on competence development,
integrated science education and integrated STEM/STEAM
education.

Ileana María Greca is a Full Professor of Specific Didactics at
the Universidad de Burgos (Spain), with a Ph.D. in physics
teaching (2000), by the Federal University of Rio Grande do Sul
(Brazil). Her main research interests are the improvement of
science teaching using psychological, epistemological and
didactic frameworks and the introduction of topics of modern
physics for secondary and high school students.

150 A. Alonso-Centeno et al.



Esther Sanz de la Cal is a Lecturer of Didactics of Language and
Literature in the Department of Specific Didactics at University of
Burgos, Spain. She holds a Ph.D. in Education. Her scientific
work focuses primarily on foreign language teacher training and
Content and Language Integrated Learning at schools.

10 Perceptions of STEAM+CLIL Integration … 151



11The Contribution of Interdisciplinary
Education to the Development
of Students Competences
with Intellectual Disabilities. An Analysis
from the Social and Rights Model

María Teresa Ortega-Camarero and Vanesa Baños-Martínez

Abstract

Interdisciplinary education is presented as an opportunity to address the
challenges of education, especially in the case of the most vulnerable groups.
People with intellectual disabilities, because of their specific cognitive processes
that influence their learning, have particularly suffered the consequences of
school exclusion. In recent years, international treaties have addressed the
inclusive education of people with disabilities as one of the problems to be
tackled, in a context of diversity and learning for all, and at all stages of life. In
the face of difficulties, the foundations that define interdisciplinary education
make it a good practice for achieving equal educational opportunities, by
addressing content in a holistic way that is close to real problems. This chapter
delves into interdisciplinary education as a strategy available for the learning of
people with intellectual disabilities, under the approach of the social and rights
model, establishing links between the context and the person through new
approaches, thus offering a new framework of opportunities for lifelong, quality
and inclusive learning.
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Introduction

The educational inclusion of students with intellectual disabilities is one of the
current social problems related to education in a context in which it is urgent to
implement models that guarantee equal opportunities [1]. Disability is nowadays a
matter of rights. The activism of the disability social movement and the demands of
people with disabilities themselves [2] have put disability on the political agenda as
well as on a level of social recognition. In the field of education, the right to
inclusive education has a relevant position in the United Nations Convention on the
Rights of Persons with Disabilities (CRPD) [3], although it is true that this has not
always been the case.
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Inclusive education implies the transformation of educational cultures, policies
and practices in order to eliminate or minimise the barriers that prevent the pres-
ence, participation and progress of excluded groups. In short, it would be a matter
of aligning educational regulations and experiences with the principles that define
the social model of disability, as a current conceptual framework in which learning
problems, and others that affect people with disabilities, are not so much in the
person, but in an environment that is not adapted, not accessible and that prevents
the development of the competences of these students [4]. Underlying this con-
ception is the rights model and the recognition of inclusive, free and quality edu-
cation [3].

Among the new learning approaches, interdisciplinary education is beginning to
gain special relevance, as a response to a changing and complex environment,
which can help to understand reality from a holistic conception and beyond the sum
of disciplines [5].

In this chapter we address interdisciplinary education as a strategy for success in
the teaching–learning process of people with intellectual disabilities, showing how
it can compensate for some of the peculiarities that prevent them from achieving
success in their educational processes, both formal and non-formal. Based on the
current conceptualisation of disability and, therefore, on the importance of having
friendly and adapted environments, education is presented as a permanent right for
people with intellectual disabilities, a right that should not only be recognised, but
also become a reality through new approaches and specific actions.

A New Paradigm for Interpreting Disability: The Social
and Rights Model

The evolution of what we understand by disability, its conceptualisation and
intervention policies are undoubtedly the result of the application of scientific,
genetic and therapeutic advances, but also of social changes and how disability is
interpreted sociologically. These interpretations have given rise to models that
broadly coincide with different historical periods, and with their corresponding
definition of the individual, in accordance with the philosophy of each era [6, 7].
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The traditional or eugenic model, the medical or rehabilitative model and the
social model have given rise to successive theories that over the years have ex-
plained disability from a sociological perspective, but have also had important
consequences on the lives of people with disabilities and the way in which they
have been supported, also in the educational sphere.

The three aforementioned models are conditioned by different explanations of
the causes of disability (divine, medical or social) and the role that society provides
for disabled people [4]. Depending on how these questions are considered, each
society has generated individual and collective responses to people with disabilities,
and even plans and designs its care policies [8], including those of an educational
nature [4].

The current interpretation of the social and rights model emphasises people's
capabilities over disabilities. At the educational level, it focuses on developing
competences rather than on limitations in functioning [9]. It stems from the demand
of disabled people themselves to be recognised for the great contribution they can
make to society if it accepts them as they are [10]. Universal accessibility, design
for all and mainstreaming in disability policies become its differentiating elements,
inspired by the activists, people with disabilities, who created a basic model for
understanding the new paradigm of disability [11].

A longitudinal historical analysis of the explanatory models of disability shows a
conflicting, even confrontational, relationship between the so-called medical model
and the current social model, a relationship of tension resulting in an important
conceptual change of disability which is produced by definitively overcoming this
confrontation [8].

The medical or rehabilitative model, which has prevailed since the second half of
the twentieth century, makes it possible to overcome the approaches of a first
traditional model of disability, which considered it to be the consequence of a
tragedy or divine punishment, and which condemned disabled people to social
isolation or, in the worst case scenario, to extermination.

This new medical model results from the application to disability of
medical-biological approaches to explain diseases, considering disability as a per-
manent consequence of diseases or accidents [12]. It inspires the International
Classification of Impairments, Disabilities and Handicaps of the World Health
Organisation [13], offering for the first time an excellent category of useful tools
and research for medical approaches linked to disability, by emphasising aspects
related to the health and well-being of the person [14].

It was also the time of the origin of the associative movement that began to raise
its voice about the needs of disabled people and which would later demand the
exercise of their rights [15]. Another aspect of interest is that, based on this
interpretation of disability, the question arises that disability cannot only be
“rehabilitated”, but also prevented [7].

Reactions to the principles of the medical or rehabilitative model generated,
around the 1960s, the so-called social model of disability, which marked the
beginning of a profound change in the treatment and definition of disability at an



international level, generating a very active current of positioning led by people
with disabilities themselves [16–19].
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The social model is full of interpretations and manifestations [8] that bring it
closer to a paradigm than a model [20]. Furthermore, it generates academic, social
and political consensus by considering that disability is no longer exclusively a
personal problem caused by an impairment, so that social factors become a first
level element in the situation of the person with disability [4]. In its more integrative
interpretation, the social model explains that social causes are enormously
influential in disability, but without forgetting the medical and psychological sub-
strate that sustains them [21], establishing relationships between the different levels
that interfere in disability (biological, personal and social) in order to implement
coordinated interventions on each of them in a balanced way [8]. Under this new
interpretation, the problem of integration or the possibilities of participation of
disabled people in different environments would not be so much in the person, but
in a context that does not allow that participation, that disables [20].

This approach inspired the publication of a new International Classification of
Functioning, Disability and Health (ICF) [22], after identifying the need to modify
the excessively medicalised approaches of the 1980 Classification [13]. It incor-
porates personal and environmental factors, which implies that the context is also a
determining aspect in the construction of disability, and explicitly states the need to
operate on the basis of individuality and not on the basis of collectivity [23].

Currently, the social model has just been shaped by incorporating the field of
rights, with two new foundations for understanding disability: the need to give
equal value to all the lives of all human beings; and the obligation to guarantee the
same rights and opportunities to all people [24]. Both should currently inspire
policies and methodologies of attention to diversity [25], finding international
recognition for the first time in the United Nations International Convention on the
Rights of Persons with Disabilities [26].

This implies that educational systems must be adapted and adequate to the
learning peculiarities of disabled people, especially those who have greater diffi-
culties. The application of new systems of educational intervention will help people
with intellectual and developmental disabilities to develop their competences and
prepare themselves for life, solving some of the main difficulties that conventional
education generates for them.

Historical Approach to Interdisciplinarity
from the Integrated Approach and Theoretical Foundations

Studies on interdisciplinarity and transdisciplinarity have gained prominence and
relevance over the last 30 years [27], with many researchers focusing on interdis-
ciplinarity [28–30]. However, some of the classical authors of ancient Greece, such
as Plato and Aristotle, had already managed to systematise the knowledge available
up to that time in a global way, involving different areas of knowledge.



11 The Contribution of Interdisciplinary Education … 157

It was not until the fifteenth century when, in the Renaissance, the objects of
study of the different sciences began to be studied in greater depth. It was from that
moment onwards when knowledge began to be fragmented and greater speciali-
sation was sought, leaving the disciplines with no links between them [31].

Gradually, during the seventeenth and eighteenth centuries, autonomous areas of
knowledge appeared and a strong specialisation took place, particularly in the
natural sciences, with the development of new, independent and differentiated
scientific disciplines, thanks to which many scientific and technical advances were
made [32]. This disciplinary organisation was finally institutionalised in the nine-
teenth century, with the creation of the modern university and the development of
the concept of discipline in France [27], which legitimised the study of fragmented
knowledge, based on the benefit for a process of industrialisation that was begin-
ning [33]. However, some authors such as Ortega y Gasset [34] were critical and
argued that the specialisation of knowledge had distorted the real vision of the
world, leading many researchers to take a reductionist view of the problems and
revealing a certain nostalgia for an integrated culture.

Thus, from the second half of the twentieth century onwards, hybrid disciplines
began to emerge that sought to break down disciplinary boundaries in order to
confront the problem of ultra-specialisation and address phenomena from various
areas of knowledge [35]. Interdisciplinarity was thus born as a reaction to spe-
cialisation, due to the dissatisfaction that the perspective of classical science gen-
erated in various fields of knowledge.

At present, the changing nature of knowledge and the complexity of problems
due to their multidimensional nature mean that the concept of discipline must be
broadened and new concepts such as multidisciplinarity, interdisciplinarity and
transdisciplinarity have appeared [30]. Therefore, we can say that there are three
different approaches to talk about integration [36]. These approaches make us move
from an integration of disciplines without transforming them when we speak of
multidisciplinarity to a full fusion with a holistic perspective in transdisciplinarity,
passing through the convergence or connection of interdisciplinarity [37]. Trans-
disciplinarity is a young term and its initiators include Jantsch et al. [27]. According
to Morin [38], we must be able to understand the complexity that surrounds us and
seek explanations to problems in a broad context, going beyond a simple sum of
disciplines [5].

The concept of interdisciplinarity was defined by Unesco [39] as the cooperation
of various disciplines, which contribute to a common goal and which, through their
association, contribute to the generation of new knowledge, new languages and a
common perspective, breaking disciplinary boundaries in search of the circulation
of concepts and the formation of hybrid disciplines [5, 40]. In this way, the concept
of interdisciplinarity is understood as a level of collaboration between disciplines
that implies reciprocity and mutual enrichment, to the point of elaborating broader
conceptual frameworks that modify the disciplines in contact and make them
dependent on each other [41]. Consequently, an interdisciplinary vision generates
integrative qualities that disciplines did not have in isolation, which provides an
organisation of knowledge that is more closely linked to reality [42].
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Therefore, if integrated learning content can be designed in multidisciplinary,
interdisciplinary or transdisciplinary ways [43], in the proposal we are presenting
we will take as a reference the interdisciplinary approach whose characteristics are
close to the needs of people with intellectual disabilities. We consider that it can
be a first step to work with this group in which such an approach is already
innovative.

The Concept of Interdisciplinary Teaching

In the field of education, problems of an interdisciplinary nature constitute an
opportunity to educate in a non-fragmented perspective of the world. Most of
today’s major social problems (immigration, inclusion, climate change or ageing)
must necessarily be addressed through interdisciplinary studies and, in this context,
an interdisciplinary pedagogy seeks to deepen the teaching–learning processes so
that students acquire a holistic view of complex phenomena in both nature and
society [44]. In this sense, despite the different meanings of interdisciplinarity, there
is consensus that this term is the principle of all curricular design and didactic
methods, so it must be assumed by teachers and students and as a process of
enriching the curriculum and the learning of its actors [45].

We therefore understand interdisciplinary teaching as the educational act where
interrelationships and reciprocal actions between academic disciplines at curric-
ular, didactic and pedagogical levels are established and manifested. This leads to
articulations, complementarities and convergences, strictly speaking, from differ-
ent aspects (purposes, concepts, learning strategies, values, skills, etc.) so that the
student integrates the learning processes and their knowledge in the context of a
contextualised and complex object of study; and the management of diverse
teams.

According to Hasni [46], Lenoir [47] and Lenoir and Sauvé [29], there are three
processes in this approach: one is carried out by the teacher, the integrative
approach, where there is a curricular articulation of the study programme; at the
didactic level, in the planning of the educational intervention and its reflection; and
at the pedagogical level, by providing the activities and methods. The other is
carried out by the learner: integrating learning processes by engaging in mediating
processes that encompass stages of learning, for the objectification between the
learner and the objects of learning. And as a result of the two processes an internal
cognitive product is generated, the integration of knowledge (integrated knowl-
edge), defined by the learning outcome acquired by the learner (knowledge, skills,
learned and integrated and/or developed competences). Therefore, an integrated
teaching–learning process has to be related not only with learning content, but also
with personal development in a social sphere, according to students’ abilities.

Approaches in the literature, including the Handbook of Interdisciplinarity
[48, 49], state that there is no single interdisciplinary didactic model, since
achieving the purposes of interdisciplinary teaching requires higher cognitive



processes, inter- and intrapersonal learning that are not addressed by a single model.
According to research [29, 50], one or several interdisciplinary pedagogical models
can be adopted.
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A very common teaching and learning strategy in interdisciplinary teaching is
problem solving, as it favours the understanding of concepts and the establishment
of connections between them [51], promotes the ability to integrate knowledge in
order to apply it [52], benefits the development of self-directed learning skills,
information gathering and self-assessment techniques and, in addition, prepares for
professional performance [53]. On the other hand, other authors confirm that
interdisciplinary teaching reaches students at a cognitive level, as it improves
relational skills, has the ability to adapt knowledge in unexpected and changing
contexts [54], generates flexible thinking, favours the development of learning
skills or the integration of different contexts and at the level of values contributes to
developing sensitivity towards others, learning to move in diversity or to be more
confident [55]. In short, it seeks to develop competences through intellectual
challenge, the relationship with everyday life and its relationship with the context,
and contributes to critical thinking. The efficiency of integrated teaching–learning is
justified with the connection of learning to life, because life is a whole [43].

As outlined above, the process of interdisciplinary teaching is mediated by the
management of diverse teams, since the formation of interdisciplinary teams is
required both at the level of teachers and students and, if possible, with the par-
ticipation of the community. At the level of teachers because it is with them that the
process of carrying out the aforementioned articulation is initiated and developed.
Diverse teams of students because they reflect the diversity of cultures, attitudes,
abilities, etc., and they are the ones who will carry out the integrative activities. It
has also been shown that diverse and effective teams enhance the process and result
of the work [56] and that they must be managed in such a way to develop rela-
tionship skills within them, because dialogue is fundamental for the objective of
interdisciplinary teaching to be achieved.

Thus, teachers need to re-evaluate their role in the classroom as this strategy
involves organisational changes that can promote more meaningful learning
experiences by connecting academics with real problem solving. In this sense, it is
of great importance because combining several educational paradigms offers the
possibility for each learner to learn in his/her own style [57]. The training of future
teachers for integrated teaching must therefore be addressed, as it consists of
organising content on the basis of its interdependencies and interrelationships in
order to unify subject matter that is taught independently and in isolation [58].

Interdisciplinary or integrated teaching is believed to develop critical thinking,
self-learning skills, deep learning and problem-solving skills [59]. In this sense,
education is seen as the cornerstone for supporting not only active citizenship but
also equal opportunities and social cohesion.



160 M. T. Ortega-Camarero and V. Baños-Martínez

Conceptualisation of Intellectual Disability and Educational
Problems Faced by People with Different Special
Educational Needs

Disability, to a greater extent intellectual or developmental disabilities, is a term that
is frequently associated with more or less significant difficulties in adaptive skills
and in the acquisition of learning, especially in the learning of all those tasks and
areas in which psychological functions of reasoning and metacognition are
involved. These difficulties affect both formal and informal educational processes
and manifest themselves in all contexts or domains of life [60].

If we stick to the concept and the current classification of intellectual disability,
we notice that, as in the rest of the disabilities, an “ecological perspective” has been
imposed that allows, in the case of intellectual disability, not to understand it as an
absolute or fixed feature of the person, but that leads us to consider the interaction
of the person with his/her environment, and especially the effect that supports can
provide for his/her better functioning in society [61].

There is currently a certain academic and scientific consensus on the definition of
intellectual disability coined by the American Association on Intellectual and
Developmental Disability (AAIDD), which is the most widely recognised inter-
nationally [62]. This definition refers to limitations in both intellectual functioning
and adaptive behaviour as expressed in conceptual, social and practical adaptive
skills [63].

According to what has been pointed out so far, in the case of intellectual dis-
ability, probably more than in any other disability, it deserves special consideration
to be analysed from a biopsychosocial approach, and to be understood as a par-
ticular state of functioning, which entails limitations in reasoning, problem solving,
academic learning or abstract thinking [64].

Learning difficulties, which in most cases are linked to intellectual disability or
developmental disabilities, generally have their origin in intrinsic factors, or limi-
tations in brain functions or structures, in neurological alterations or dysfunctions
that cause delays and alterations in the development of psychological functions and,
often, a below average IQ. Therefore, it is not uncommon to find difficulties related
to reasoning, attention, working memory, development and application of learning
strategies and metacognition, directly involved in learning and adaptation to the
environment.

The interaction of the person with the environment can be a condition that
significantly decreases or increases the effects of the disability. Although intellec-
tual disability may occur in conjunction with other disorders (e.g. sensory im-
pairment, severe emotional disturbance, attention deficit hyperactivity disorder,
specific learning difficulties) or with extrinsic influences (such as cultural differ-
ences, educational deficiencies, inappropriate or insufficient instruction), it is not the
result of these conditions or influences.



1. As an initial condition, any intervention must be individualised, combining the
interests, abilities and needs of each person. The learning style and pace of
work of each person with a disability will be a determining factor when pro-
gramming any activity. Prior to this programming, and after the analysis of
individual needs, an individualised planning of support will be carried out,
which may be natural, professional, technological or material.

2. Programmes, and therefore educational intervention, will be aimed at enhanc-
ing personal development in all areas of daily life, and therefore in all disci-
plines. Their planning will focus on relevant achievements and their
development and organisation will be evaluated regularly among all the pro-
fessionals involved in the teaching–learning process.

3. Understanding people’s psychological functioning is essential for successful
learning. It is necessary to go beyond behaviour and understand the way people
feel and understand the world, as well as the way they construct learning and
social development.

4. The starting point should be a close knowledge of the person, through known
tasks organised in small sections of gradual difficulty (step-by-step learning),
taking into account their emerging capacities and potential, adapting the
objectives to the changes that occur during the learning process. This
methodology allows everyone to carry out adapted activities, since the activity
is understood as a process, thus facilitating participation in one or another step
of the process by means of reduced groupings to promote individualised
attention.

5. The teaching of a new task or content, or of another step in the sequence of a
process, has to be done using the errorless learning technique, establishing a
small distance between the acquired skill and the skill being worked on. This
strategy helps to minimise the effort of acquiring new learning and allows
individuals to achieve reinforcement through small accomplishments that are a
lot of work for them. In addition, the inclusion of small, gradual changes makes
people's tendency to routine more flexible.

6. At the beginning of any teaching–learning process, all necessary aids should be
offered. As teaching progresses, support should be gradually withdrawn,
enabling the progressive acquisition of control over the activity and, therefore,
greater independence. In this way, each teaching–learning process is adapted to
the support needs of the individual.

7. The introduction of alternative communication systems develops communica-
tion in people without verbal language or with great communication difficulties.
The expressive possibilities of each person are assessed and an intervention
programme adapted to the person is carried out, making use of all possible
means of communication.
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According to the above, intervention in both formal and informal teaching and
learning processes should be based on a number of methodological principles, as
argued by Frith [65], Cuesta et al. [66], Howlin [67], Rios et al. [68], Mesibov and
Shea [69], Martos-Pérez and Llorente-Comí [70] and Guerra and López-Gómez [71]:



8. It is effective to use meaningful and active experiences, through which they can
learn to function in a natural way. The principle of functionality and meaningful
learning should be used as a starting point when carrying out different activities
and, as far as possible, using real materials worked on in natural contexts or
selecting learning objectives that are useful in the environments where the
person develops. It is also important to maximise, through a variety of support
options and formulas, the participation, enjoyment and meaningful learning of
people for their inclusion in the community.

9. The adaptation to age in terms of direct treatment, materials and activities,
derived from considering users as adults with their own rights and duties,
makes it necessary to constantly design and elaborate materials adapted to the
evolutionary period of the person. The participation of the person him/herself in
their production makes it easier for them to acquire full meaning and for them
to learn how to use them better.

10. The creation of a predictable environment will facilitate the perception of
contingencies through the control of stimuli, responses, material or space, so
that the person knows where he/she is and what is expected of him/her and can,
at the same time, exercise some control over the environment and manage
within it. This entails the need to anticipate, either visually or verbally, all
relevant information in order for the person to understand each situation,
especially when it comes to changes and unexpected events.

11. The use of behavioural techniques based on Positive Behavioural Support, the
construction of prevention spaces and materials, and the substitution of mal-
adaptive behaviours with communicative or adaptive behaviours that fulfil the
same function for the person [72] is effective.

12. The teachers must assume their immersion in a process of continuous
improvement that drives them to implement the most innovative techniques and
principles and to carry out a constant self-evaluation that leads to the optimisation
of the care and services provided, through the evaluation of the strengths and
weaknesses of the intervention and its adjustment to the needs of the people.

162 M. T. Ortega-Camarero and V. Baños-Martínez

We consider that an approach to intellectual disability from an integrated per-
spective is possible and necessary in order to include all the methodological principles
outlined above, however, as we have seen, it would also be necessary for teachers to
take into account not only the characteristics of disabled people but also their own
ability to work in an interdisciplinary environment applying complex methodologies.

Contributions of Integrated Education to the Learning
Difficulties of People with Intellectual Disabilities

The educational inclusion of children and young people with intellectual disabilities
is a right recognised and guaranteed by the United Nations International Conven-
tion [39] as well as by education legislation. The underlying question is whether



these students are developing all their competences in the school environment, or
whether, on the contrary, the formal educational model lacks specific methodolo-
gies and resources that respond to their learning peculiarities [71], in what may be
one of the great social problems in the field of the education of people with
intellectual disabilities [73].
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In this sense, interdisciplinary education deserves to be taken into account. The
cooperation of different disciplines when dealing with contents solves the diffi-
culties for generalisation and abstraction that characterise the learning of people
with intellectual disabilities, thus overcoming a fragmented vision of the world, and
contributing to understand the whole as the sum of the parts and graduating the
difficulty of the contents to the different levels.

The perspective of interdisciplinary education, which requires coordination be-
tween teachers, disciplines and methodologies, also contributes to the development
of the competences of this type of student, enhancing their personal development
and thus responding to the necessary joint organisation and planning between all
the professionals involved in the teaching–learning process.

If anything characterises this educational methodology, it is contextualised
learning and the connection of content with reality. It trains students in problem
solving [59], developing not only knowledge but also social skills. This perspective
is fully in line with the model of functioning of people with intellectual disabilities,
insofar as their learning abilities are conditioned both by their intellectual abilities
and by other dimensions of functioning such as adaptive skills [74]. Interdisci-
plinary education contributes to the principle of functionality and meaningful
learning that should guide the teaching and learning process for people with in-
tellectual disabilities [66]. The interconnection of diverse materials, with different
disciplines and in flexible groupings of teachers and students contributes to the
generalisation of learning, which is one of the major deficits associated with the
learning of people with intellectual disabilities. The incorporation of the environ-
ment and the knowledge linked to the reality offered by the interdisciplinary per-
spective responds to the need to consider the impact of the context on the
opportunities for inclusion of people with intellectual disabilities as defined by the
social model.

In short, the deficits linked to attention, reasoning or working memory deficits of
people with intellectual disabilities that condition their learning can be mitigated if
teachers apply the fundamentals of interdisciplinary education that contribute to the
development of learning skills [29], and of self-directed learning, which can con-
tribute to the gradual withdrawal of supports and foster the independence of people
with intellectual disabilities.

Finally, interdisciplinary education, by requiring the generation of diverse teams
also from the point of view of the students, thus incorporates diversity as a key to
learning. This is undoubtedly an essential contribution to fostering inclusion and to
the mutual enrichment of the group of students. In short, it also enables the de-
velopment of inclusion skills in groups of students, also contributing to the strategic
objective of interdisciplinary education.
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Conclusion

As previously stated, we can see a clear and beneficial relationship between the
characteristics of interdisciplinary education and the learning needs of people with
intellectual disabilities. An adequate educational approach to this type of students,
both from the formal and non-formal fields, would contribute decisively to achieve
progress towards a true social model and rights of people with intellectual dis-
abilities. Integrating the interdisciplinary perspective means placing the education
of people with disabilities in a transformative dimension, capable of responding to
many of the demands not only educational but also social. In any case, there are
obstacles that hinder teaching from an interdisciplinary perspective such as, for
example, the fact that the training of teachers is disciplinary, so they must break a
training paradigm when facing a new way of structuring their activity and inter-
acting with other knowledge in which they are not specialists; the usual lack of
experience in interdisciplinary work or the shortage of teachers in Special Needs
Education.

International and supranational bodies are promoting the visibility of the most
vulnerable groups, including people with disabilities, from a perspective based on
the development of skills and, in educational terms, access to a system that until
recently was not adapted to their needs. For example, in the Sustainable Devel-
opment Goals (SDGs) of the 2030 Agenda [75] there are direct references to
persons with disabilities in five SDGs. From the European institutions we find
multiple references both to persons with disabilities and to their right to education.
Thus, in the European Education Area by 2025 [76], it is stated that Education
Systems at all levels should comply with the CRPD and it addresses six dimensions
among which inclusive education and lifelong learning for all stand out. Interdis-
ciplinary education has a place, therefore, not only in the formal systems but also in
the organisations working with people with intellectual disabilities where there is a
great field of action in which to combine contents, methodologies and forms of
intervention that result in a greater autonomy through meaningful and active
experiences linked to them.

Moreover, the European Skills Agenda [77] states learning is not limited to a
single, specific phase in life and happens in different contexts, over the course of a
lifetime and openly exposes the need to ensure social fairness, putting into practice
the first principle of the European Pillar of Social Rights [78]: access to education,
training and lifelong learning for everybody, everywhere in the EU.

On the other hand, the New European Agenda for Adult Learning [79] explains
that a balanced allocation of resources for adult learning in education and training is
needed, especially with regard to adult target groups which are from disadvantaged
background, have disabilities or are affected by other factors that may cause exclu-
sion. We cannot limit our attention to people with disabilities to formal education and
the years of compulsory schooling, we have to claim the role of interdisciplinary or
integrated education in all areas of life as it has been shown to develop critical
thinking, self-learning skills, deep learning and problem-solving skills [59].
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Finally, we come to the Strategy for the rights of persons with disabilities 2021–
2030 [80] which states that education creates the foundations for combating poverty
and for creating fully inclusive societies. Persons with disabilities have the right to
participate in all educational levels and forms. A very interesting element is also
included as it talks about the possibility of establishing an effective bridge to the
mainstream educational system, continued training or to the labour market. The
European approach to micro-credentials, through flexible and modular learning
pathways, can positively impact employability and the lifelong learning process of
persons with disabilities [81]. Education and training systems will find solutions to
deliver more learner-centred, accessible and inclusive learning to a more diverse
student body and also for recognition and accreditation. The Action Plan on
Educational Support and Inclusive Education [82] proposes an adaptation of cur-
ricula to the needs of learners with disabilities, for example, through alternative
leaving certificates allowing for continuation of education, training courses for
teacher to develop competences to manage diversity in the classroom, etc. These
proposals and the initiatives they entail are closely related to interdisciplinary
teaching in the sense that they favour the development of interesting actions that are
adapted to the needs of the individual, the market and the education systems.

There is still a long way to go in this respect, however, the issue of disability is
already on all agendas and in the medium term, if all plans are implemented and
move from the theoretical level to practical reality, educational opportunities for
people with disabilities will open up. For its part, interdisciplinary education can be
a strategy on which to anchor the foundations for a personalised, participatory and
competency-based education. It could focus on the key competences for lifelong
learning adopted in May 2018 [83] which are at the heart of the European Edu-
cation Area. Finally, competences become relevant if they can be assessed and
validated and thus made meaningful and in the near future probably, as stated
before, this will become a reality for all and, of course for persons with disabilities.

In this sense, through this proposal of joining disability and integrated teaching,
which is not only educational but also social in nature, equal opportunities are
sought in access to different educational actions that contribute to the development
of relevant skills, both in terms of personal fulfilment and employment, that have an
impact on the well-being of all those who take part, generate social participation
and social cohesion in their community
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12COPACUL: An Innovative Didactic
Project on Heritage Conservation
for High School Students
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Abstract

The present contribution discloses the didactic project called COPACUL, which
is an innovative didactic experience on Heritage conservation for high school
students developed within the background of a more general research project
focused on the systematization of methods and protocols for integral conser-
vation of Cultural Heritage materials and their social valorization. The project is
based on the current Spanish educational law as the framework from which to
build a didactic proposal with transversal competences between different areas of
knowledge such as Biology and Geology, Geography and History, Physics and
Chemistry, as well as Plastic, Visual and Audiovisual education, using didactic
tools under the perspective of Science, Technology and Society (STS).
The COPACUL project comprises either didactic sequences in classrooms or
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practical workshops complemented with visits or combining workshops and
visits to museums. Project implementation will be accomplished with the
collaboration of three museums and three high schools.
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Introduction. Why a Didactic Project?

The research group CERVITRUM is located at the Institute of History in Madrid
within the Spanish National Research Council (CSIC). One of the main goals of the
group is transmitting and spreading the knowledge generated by their research to
society in general and, particularly, to educational centers. Social dissemination is a
key factor for the research group since it cannot be forgotten that society is
eventually what sustains research and innovation and what demands solutions and
strategies for Cultural Heritage conservation.

How does the group transmit and spread the knowledge generated? Through the
design and development, among other initiatives, of didactic units and other edu-
cational materials to promote the approach of science to classrooms of Primary and
Secondary levels of mandatory education. From this perspective the group always
faces the challenge of making either academic or social diffusion plans in every
proposal, project or contribution it carries out. The research group CERVITRUM
looks therefore for educational proposals on the basis of the following question:
what can each of us do for society feels responsible and inheritor of its Cultural
Heritage?

The present contribution discloses the didactic project called COPACUL, which
is an innovative didactic experience on Heritage conservation for high school
students developed within the background of the more general research project
HERICARE (https://hericare20.wixsite.com/hericare). This project is focused on
the systematization of methods and protocols for integral conservation of Cultural
Heritage materials and their social valorization, and is being financed by the
Spanish Ministry of Science and Innovation through the State Research Agency
(AEI as the acronym in Spanish).

The didactic proposal arises from the social and educational need to find solu-
tions in order to society feels responsible and inheritor of its Cultural Heritage. The
review of recent literature on this subject allows the elaboration and justification of
such a proposal, which aims to aware students of Mandatory Secondary Education
(ESO as the acronym in Spanish) of the need to know and protect surrounding
Cultural Heritage, all through a transdisciplinary approach that invites reflection.
The educational proposal specifically focuses on transmission of Cultural Heritage

https://hericare20.wixsite.com/hericare


through a Science-Technology-Society (STS) approach in order to acquire the
skills, knowledge and attitudes to understand the work of scientists in this field and
show the emotional component of science to encourage positive attitudes.
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It is important to do not forget that complexity of today’s society requires other
educational factors to be taken into account, such as the need to developed
higher-order skills. Since science education is an ideal framework for this, the
visible thinking approach is intended to be introduced by means of the thinking
routines methodology. These routines will contribute to create a classroom atmo-
sphere in which students will be able to learn to think and learn to learn in order to
their learning be meaningful and lasts over time.

Science and technology acquire a very important role in nowadays society.
Accordingly, both subjects should be part of educational processes from an early
age, since science is a source of discovery that allows the individual to understand
natural phenomena, as well as to comprehend the relationships between society,
science and technology. Learning these concepts offers the tools and the skills
necessary to imagine and build a fairer and more sustainable world [1]. In addition,
scientific literacy has become a fundamental element in the whole development of
students to the extent that there are studies which consider necessary to take
educational measures to early promote scientific literacy [2].

It must be taken into consideration also that the society of the information and
the knowledge requires teachers to transform their vision of learning. The goal
should no longer be to memorize information, but to develop higher-order skills
which allow the students to adapt to the changing world and to transform it. In this
sense, it must be highlighted that learning is a product of thought. To answer these
needs the Zero Project was developed by Harvard University, which focuses on the
visible thought, whose main goal is to integrate the development of the students’
thinking with the learning of the different curricular contents at any educational
stage [3]. This approach allows the introduction in the classroom of strategies to
acquire skills, especially those of learning to learn (and also to think) to ensure deep
and permanent learning, which make leaving behind the transmission-reception
model and favour constructivist models. Scientific education must be therefore
accessible to everyone due to its high value in promoting autonomy, reinforcing
formation of critical and committed citizens and deepening into essential intellec-
tual competences to the new society.

Outstanding Previous Experiences

In the last few years the research group CERVITRUM has successfully developed
educational materials such as didactic units and specifically a didactic unit for
Childhood education and another one for Primary/Secondary education levels, that
can be seen as the precedent or the basis from which the didactic project COPA-
CUL here exposed has been developed.
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The didactic unit for Childhood education (Fig. 12.1 left) was divided into five
sessions and included a complete set of work documents, a notebook for teachers
and an annex of images for helping teachers at all times. The practical part of the
unit was implemented in an educational center at Alcalá de Henares (Madrid,
Spain): the García Lorca public school (Fig. 12.1 right). The didactic unit for
Primary/Secondary education (Fig. 12.2 left) was also divided into five sessions
and also included a set of work documents, along with a notebook for teachers and
an annex of images. In this case the practical part of the unit was more widely
implemented in three educational centers located in the autonomous community

Fig. 12.1 Cover of the childhood education didactic unit (left) and practical implementation in a
public school (right)

Fig. 12.2 Cover of the primary/secondary education unit (left) and practical implementation in
one of the schools (right)



region of Madrid (Spain): the García Lorca (Alcalá de Henares) and the Eugenio
Muro (Cadalso de los Vidrios) public schools, and the Lagomar concerted school
(Valdemoro) (Fig. 12.2 right).
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Both didactic units were published with their corresponding ISBN number [4, 5]
and both are free download available either at the research group website (https://
cervitrum.wixsite.com/cervitrum/libros-publicados) or at the Calameó website. The
Childhood didactic unit at (https://es.calameo.com/read/003341477e2017e8b0ee8)
and the Primary/Secondary didactic one at (https://es.calameo.com/read/
003341477e94ff2b11da8). In addition, some papers derived from both didactic
experiences were also published [6, 7].

The Current Spanish Educational Law as a Framework

From the different levels in which the Spanish educational system is articulated, the
present didatic project is framed at the national level in the Real Decreto 1105/2014
of December 26 [8], which establishes the basic curriculum for mandatory
Secondary Education and Bachelor. It deals with the need to frame the didactic
proposal within the legislative framework as far as to foster the acquisition of
scientific and technological competences, the ability to learn to learn and the critical
thinking are concerned.

After reviewing other different laws it was found that they may support also the
main purpose of the didactic proposal. The Ley Orgánica 8/2013 (LOMCE) of
December 9 [9] includes in Section IV of the Preamble the need to acquire
transversal skills such as critical thinking from an early age, since cognitive skills,
although essential, are not enough. On the other hand, the Real Decreto 1105/2014
[8] includes in Article 2 the need for students to acquire a set of basic skills in science
and technology; digital competence; learn to learn; cultural awareness and expres-
sions and social and civic proficiencies. In addition, the promotion of learning by
competencies integrated into the curricular elements is highlighted to promote a
renewal in the teaching practice and in the processes of teaching and learning.

Contents, evaluation criteria and learning standards worked throughout the
didactic project are framed in the Real Decreto 126/2014 of February 28 [10] and
are directly related to the area of Biology and Geology in blocks 1 “Abilities, skills
and strategies. Scientific Methodology” and 7 “Research project”, as well as with
block 10 of the Geography and History area “The relationship between the past, the
present and the future through History and Geography”. It should be noted that
other areas of knowledge such as Plastic, Visual and Audiovisual Education (block
1) and Physics and Chemistry (blocks 1, 2 and 3) are also transversally addressed.
The methodology should be communicative, active and participatory. This is why
innovative methodologies are introduced, which are based on inquiry, experimen-
tation and the development of thought. In short and to sum up, the didactic proposal
can be framed at the current Spanish legislation. It tries to go beyond the curriculum
and intends to be a reference to provide a quality response to students.

https://cervitrum.wixsite.com/cervitrum/libros-publicados
https://cervitrum.wixsite.com/cervitrum/libros-publicados
https://es.calameo.com/read/003341477e2017e8b0ee8
https://es.calameo.com/read/003341477e94ff2b11da8
https://es.calameo.com/read/003341477e94ff2b11da8
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Based on this framework a flexible didactic tool is proposed, which may be
adapted by the teacher to either his/her educational context or the corresponding
stage of his/her students. In addition, some outside the classroom agents such as
scientific researchers and visits to thematic museums will be used as didactic
resources. Thus, the didactic project comprises five sessions divided into a didactic
sequence in the classroom of two days, practical and experimental activities in
workshops and museums of another two days and a final fifth day devoted to
reflection and evaluation activities. Each group of sessions will be shown in the
following sections.

Didactic Sequence in the Classroom

This sequence lasts two days. The first day is divided into three phases. A previous
short questionnaire of test type is made to students in the first phase to find what
they know about Heritage conservation. In the phase two the teacher will present
basic concepts of Cultural Heritage with the support of images. During this second
phase students will be asked to provide some examples of Cultural Heritage in
general and of cultural goods in particular. The teacher will show, in the final third
phase, materials classification of cultural goods (e.g., organic, inorganic, and
multicomponent materials) also with the support of images. In the same way,
students will be asked to provide some examples.

The second day is in turn divided into two phases. In the first one the teacher will
present basic concepts of preventive conservation of Cultural Heritage with the
support of images and students will be likewise asked to provide some examples of
preventive conservation. Finally, in the second one, the teacher will present those
parameters affecting conservation, such as relative humidity, temperature, light,
pollutants, and so on, also with the support of images. In this final case, students
will be asked to find and photograph some examples of these parameters to show in
the final activity session.

Practical and Experimental Activities in Workshops
and Museums

They will be carried out in two days. An experimental workshop inside the
classroom will be undertaken in the first day. It will be supervised by a teacher
and/or a scientist of the research group CERVITRUM and will be based on the
Aronson puzzle or specialist tables methodology [11, 12]. The classroom will be
consequently divided into groups of 5–6 students. Suggested topics for workshops
would be those engaged to main research lines of the group, such as conservation of
ceramics, glass and stained glass windows and environmental pH optical sensors.



After the workshop, the teacher will verbally review basic concepts in the
classroom.
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A museum will be visited in the second day. The visit will be accomplished not
only from a cultural or historical perspective but also, and especially, from a
conservation perspective thanks to collaboration in the project of three very dif-
ferent museums, either from the nature of collections housed or location in different
climatic environments, namely the Naval Museum in Madrid, the National Museum
of Natural Sciences also in Madrid, and the Glass and Crystal Museum in Málaga.
During the visit and individually or in groups the students will make contributions
following the “I see, I thing, I wonder” routines such as those of the columns of
Fig. 12.3. After the visit, the teacher will undertake a compilation of basic concepts
in the way back to classroom by making an oral quiz of quick questions that
students will be able to answer by freehand.

Another possibility in the making of practical and experimental activities is to
join the two days into one, that is, carrying out experimental workshops inside the
own museums, under a joint educational and conservation perspective. An activity
of this type is highly recommended.

Through practical and experimental activities by means of workshops either
inside the classroom or in the museums themselves, it is intended to promote the
following ideas with the aim to highlight the importance of Cultural Heritage and
how the students can get involved in its conservation:

Fig. 12.3 “I see, I thing, I wonder” routines
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• To value the importance of Cultural Heritage and its conservation.
• To promote respect for the use and enjoyment of Cultural Heritage.
• To know the different types of cultural goods, their constitution, their threats,

and their problems of conservation.
• To make connections between the different material objects and their conser-

vation environments.
• To develop thinking, reflection, and responsibility between students [13].

Final Activity of Reflection, Evaluation and Conclusions

After the didactic sequence in the classroom (2 days) and the practical and
experimental actions (2 days more), a final fifth day will be devoted to reflection
and evaluation activities. The teacher will first verbally review basic concepts and
then he/she will undertake a short written test to students to assess their degree of
assimilation. Reflection and evaluation will be always accomplished following
routines of “Before I thought, now I think” as shown in Fig. 12.4.

Next, the students will be asked to carry out a small investigation about a
cultural good located in their immediate surroundings. In the making of this
investigation they should take some photographs of the cultural good chosen, look
for some information on Internet and social media and ask other people for their
opinion about this cultural good. They should evaluate visually also its state of
conservation. Finally, the students will have to publish their results with the help of
graphic materials in a physical or digital panel enabled by the education center.

Fig. 12.4 “Before I thought, now I think” routines



1. What have you done or what have you learned?
2. How have you done it or how have you learned it?
3. What difficulties have you had?
4. What has it served for you?
5. On what other occasions could you use what you have learned this way of

learning?
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The students will be evaluated through a metacognition staircase by means of the
following five metacognition questions:

Materials

The didactic project COPACUL will provide with the following materials for the
development of all the activities mentioned:

• Previous questionaire of test type for students.
• Definitions and example images for teachers.
• Scripts for experimental workshops for the collaborating teacher/researcher.
• Scripts for museum visits for the collaborating teacher/researcher.
• Short written test to assess the degree of students assimilation.
• Quick questions for the oral quiz.
• Indicative scheme to undertake the small investigation about a cultural good.

This didactic project will be implemented in three high schools: the IES Las
Lagunas (Rivas Vaciamadrid, Madrid), the Lagomar school (Valdemoro, Madrid),
and the IES Vicente Espinel (Málaga). The workshops to be accomplished will take
place according to these couples of institutions: (1) The IES Las Lagunas with the
Naval Museum (Madrid); (2) The Lagomar school with the National Museum of
Natural Sciences (Madrid); and the IES Vicente Espinel with the Glass and Crystal
Museum (Málaga).
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from an Epistemological and Identity
Perspective

Digna Couso, Carme Grimalt-Álvaro, and Cristina Simarro

Abstract

STEM education is a global trend, although there is not a convergence regarding the
aims, methods and theories behind different meanings given. Within this amalgam
of perspectives, the vision of STEM education as an inherently interdisciplinary or
integrated framework is usually the most favored. This tacit understanding can lead
STEM educational proposals to fail in the acknowledgement of what view of STEM
education they hold and diminish the potential behind diversity of approaches. In
this chapter we discuss how, regardless of the educational approach, we need to
develop and promote both an epistemic understanding of what is STEM and
students’ identity growth from an equitable and inclusive perspective so that STEM
education can successfully achieve its educational aims. To this end, we argue how
both an epistemological and identity perspective offer interesting arguments to
address important questions within STEM education, such as the supposedly
inherent integrative character of STEM education or the existence of a single
privileged model of STEM integration. In consequence, we claim for a more critical
standpoint in STEM education emphasizing the richness introduced by an
idiosyncratic focus regarding both disciplines and people, offering an initial
definition of STEM competence that can help to guide STEM education proposals.
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Why Do We Need an Epistemic and Identity Perspective
in STEM Education?

There is little discussion on the fact that STEM education is a global trend and “all
things STEM” are in fashion. The STEMmania, which M. Sanders described in
2009 [1] is still here, fueled by political, social, economic and/or pedagogical forces
around the globe. The acronym has reached not only teachers and educators but also
students and parents through a diversity of programs, initiatives, and resources both
in and out-of-school. The living proof of a global effort in STEM education is the
enormous number of different logos and infographics that can be found in any
internet search engine if you look for images related to STEM education, even for
different languages and countries.

Despite the existence of a global trend towards designing and investing in STEM
education, there is not a convergence regarding the aims, methods and theories
behind different meanings given to it [2]. This diversity of views is not inherently
problematic: STEM education as a field is richly diverse and different contexts
require different STEM education. However, it is worrying that this need for di-
versity of approaches is not actually acknowledged. In addition, quite often the
initiatives, resources and even research pieces on STEM education do not start with
a clear positioning on what view of STEM education they actually hold. This is
particularly important regarding the goal of any STEM education initiative or
resource: what for is perhaps the most crucial question to bear in mind in STEM
education.

According to the influential publication on k-12 STEM [3], there are three major
goals for STEM education. These goals are related to the promotion of aspirations
towards STEM studies and careers from an equity perspective, the increase in
numbers and diversity of the STEM workforce and, more importantly, the devel-
opment of STEM literacy in all students, independently of their future career
choices. Certainly, most STEM education initiatives and resources try to serve one
or more of these goals in different ways by applying different approaches and
methods (STEM PBL, I-STEM, STEAM, STREAM…) and using different con-
ceptualizations of STEM education (integrated STEM, transdisciplinary STEM…).
However, addressing these ambitious goals is a matter of radically transforming the
field of science, engineering and/or mathematics education, rather than superficially
modifying it. Therefore, quite often, what is needed to fulfill the goals of sound
STEM education is not explicit enough.

From our perspective, these three goals of STEM education entail two important
needs that refer to epistemic and cognitive aspects of STEM, but also to affective
ones. On the one hand, there is the need to develop students’ STEM competence so
that they become productive, informed and empowered citizens [4] with the
potential to become STEM-related professionals. This implies an epistemic un-
derstanding of what is STEM and the mastery of how it is done rather than the mere
use of STEM concepts and tools. In other words, what the literature has discussed
as a focus-on-practices vs focus-on-products approach [5]. On the other hand, there



is also the need to develop students’ identities from an equitable and inclusive
perspective so that every student can reconcile who they are with how they consider
STEM people is. This implies not only to share a diverse, non-stereotyped model of
STEM people, but to act on the affective variables such as self-efficacy, capacity,
interest or aspirations, that can guarantee that each student can see themself as a
feasible and capable STEM person at their own desired level [6].
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To be fulfilled, these two needs require interlinking any epistemological
reflection on STEM education with an identity framework for STEM education in
such a way that both dimensions of STEM knowledge and competence and STEM
feeling and being are mutually supported. However, considering explicitly and
coherently both the need to develop an epistemically sound STEM competence and
the need to engage adequately diverse STEM identities is undisputedly demanding.
From our viewpoint, this is mostly because any interlink with an identity frame-
work implies challenging widespread notions of STEM education, which usually
assume an important degree of universality.

An example of this challenge is the vision of STEM education as an inherently
interdisciplinary or integrated framework, in which integration among all disci-
plines is proposed for all students. Hence, the association of STEM education with
different ideas of interdisciplinarity or integration is a quite exciting trend in recent
STEM education. This trend is referred to as STEM integration, integrated STEM,
or even I-STEM. Whatever the language and integrative framework used, the idea
behind these I-STEM proposals is to put the integration of different STEM areas to
the forefront [7], usually referring to Engineering or Technology as the integrators
[8], but without a consistent approach [7]. Despite the many attempts to concep-
tualize an integrated STEM framework that have emerged in the recent literature [9]
and current efforts to review the research in the field [10], we agree with Sgro et al.
[11] that integrated STEM is still “whatever someone decides it means”. In practice,
claims for integrated STEM could be focused on context or content integration, use
of authentic problems, assimilation of STEM practices, development of twenty-first
century skills or giving centrality to engineering design or technology, among
others [9].

Although integrating disciplines is inherently an epistemological problem (a
problem of disciplinary boundary crossing and new knowledge creation), discus-
sions in the field have usually used only pedagogical frameworks. As such, the
focus has been more on “how to” do I-STEM rather than what philosophically and
epistemically “means” to do I-STEM. It is only recently that the nature of STEM
has received an explicit focus [12], and much more developments in this area are
needed. The same happens regarding the affective dimension in STEM: even
though what it is understood by I-STEM, particularly what disciplines to integrate
and the approach to integrate them, have evidenced important implications for
which students can be truly engaged [6], the descriptions of I-STEM rarely consider
explicitly the identity perspective.

For these reasons, in this paper we want to discuss these two perspectives, the
epistemological and the identity ones, in relation to mainstream STEM education
and particularly regarding integrated STEM. The purpose is twofold. On the one



hand, to show how both perspectives offer interesting arguments to address
important questions within STEM education, such as the supposedly inherent
integrative character of STEM education or the existence of a single privileged
model of STEM integration, for instance, around engineering construction. On the
other hand, to claim for a more critical standpoint in STEM education that
emphasizes the richness introduced by an idiosyncratic focus on both disciplines
and people. As such, we will use epistemic and identity-based arguments to justify
the importance of a STEM education that embraces Diversity with capital D:
capitalizing on the different and more socially just ways of seeing the world
introduced by different disciplines and by different people. In essence, our proposal
for STEM education differentiates itself from a uniform, quasi-universal,
one-size-fits-all approach, urging caution towards the problems associated with
certain ideas of integrated STEM education that neglect the role of single disci-
plines and its differential meaning to different people.
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An Epistemological Lens Applied to STEM Education

Epistemic Challenges of an Integrated STEM Education

Multidisciplinary, interdisciplinary, transdisciplinary, or meta-disciplinary approa-
ches to STEM education are indistinctly presented by STEM education scholars as
the way for improving STEM education [13, 14], being the trans-disciplinary
approach the most acclaimed one. However, the precise nature of this integration,
how should it be done and what its main benefits are do not often get addressed,
with difficulties in the literature to propose “an unequivocal endorsement of inte-
grated approaches to STEM education” [15]. In this context, challenges to the
integrative STEM approach have been found mostly related to two educational
factors: the need to deepen students’ learning, and the need to guarantee a balanced
impact regarding the learning of different STEM areas [16]. According to research,
the learning of in-depth STEM knowledge is an obstacle for many integrated STEM
curricula [17].

As a strategy to tackle these challenges, many current definitions of integrative
STEM education focus on engineering problems as the approach to facilitate STEM
areas integration. In this sense, some authors claim that a design, construction, or
engineering challenge should be the one that triggers the STEM classroom activity
[1, 18]. Justification for this view is the idea that engineering problem solving could
be a systematic approach to solve challenges in the STEM field [19] and, conse-
quently, the knowledge and practices of the different areas are at the service of an
engineering objective. From this perspective, authors state that STEM education
“purposefully situates scientific inquiry and the application of mathematics in the
context of technological design/problem solving” [1]. Therefore, this mainstream
integrative approach causes an imbalance among the development of students’
practices/skills.
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Moreover, research points to teachers’ difficulties in tackling integration in
STEM education due to several reasons, but mainly due to difficulties in the mutual
understanding and collaboration among teachers from different STEM areas [20]
and, more importantly, limited interdisciplinary understandings [21]. Hence,
research has highlighted teachers’ limited backgrounds in terms of disciplinary
practices, the nature of reasoning in disciplines other than their own, as well as
relations among STEM areas [22]. These difficulties can be a source of tensions,
especially in secondary and college education.

In our opinion, the problems we have outlined here are related to STEM inte-
gration based on the idea of a STEM literacy or competence that goes easily beyond
each of the scientific, engineering, and mathematical literacies and competences.
However, this perspective of a sort of global competence area [4], if not well
addressed, could result in an amalgam of the different well-researched scientific,
engineering, or mathematical literacies that has not yet been developed or tested
[23]. This is because the conceptualization of STEM as a meta-discipline [14],
which unites the normally separated areas to create new knowledge, forces us to
establish connections to bridge the gap between disciplines that are closely related
but fundamentally different in nature. While we acknowledge that in real-world
contexts STEM problems are tackled in an integrative way and that, in fact, STEM
areas share important commonalities that allow this integrative approach (such as
the crosscutting concepts [24]), we highlight the fact that STEM disciplinary
practices are also epistemologically different, and that there are educational benefits
associated with this differentiation. For these reasons, we advocate for including an
explicit epistemological perspective in STEM education, whether it is integrative or
not, for improving STEM education.

Developing an Epistemology for STEM

An epistemological lens that allows to identify the idiosyncratic aspects of each of
the STEM areas in terms of their nature and value systems, realizing the similarities
and the differences among them, could guide how we face the challenges of STEM
integration. By reflecting on the idiosyncratic epistemic features of the different
STEM areas, some problems that STEM education research has identified in
relation to STEM integration (such as restricted in-depth knowledge, the unbal-
anced presence of STEM areas or the limited interdisciplinary understanding of
teachers) could be more easily problematized, detected, and better equipped for a
quality integrative STEM education. Particularly, we argue that developing an
epistemological lens can have two major benefits for STEM education, which are
described as follows.

On one hand, including an epistemological lens in STEM education would help
to develop epistemic knowledge and competence, which are in fact learning
objectives of STEM education. Including epistemic knowledge and competence has
been agreed internationally in the new PISA framework (OECD’s Program for
International Student Assessment), and it has been explicitly introduced in most



curricula internationally, including the Next Generation Science Standards (NGSS)
in the United States. From this perspective, one cannot be considered competent in
science, engineering, and mathematics if they do not know what science, engi-
neering or mathematics are about.
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On the other hand, the inclusion of an epistemological perspective in STEM
education would help to clarify the specific practices, that is, specific ways of doing,
talking, thinking, valuing and being [25] of each STEM area. There is global
recognition that a disciplinary competence refers not only to the conceptual
knowledge and body of practices of that discipline, but also to the epistemic
objectives and values underpinning those practices [5, 26–28]. Hence, the relevance
given to the inclusion of practices in STEM education will be enhanced and
enriched by including this epistemological lens, often neglected.

In a first attempt to reflect these epistemic underpinnings, we propose a set of
STEM practices (for science, engineering and mathematics) based on existing
proposals [5, 26–28] nuanced by an epistemic perspective. Recognizing the rela-
tionship between STEM areas, the nine disciplinary practices have been written in a
similar way, led by a core practice encapsulating the aim of each discipline [25]
(Table 13.1).

Drawing from our proposal, we argue that in STEM education recognizing the
existence of differences among STEM areas, not only regarding their core ideas or
practices but also regarding its aims and cultures [30], will not only bring richness
to the spectrum of competences able to be developed in STEM classrooms, but also
to allow a greater diversity of proposals be more appealing for more diverse people.
However, engaging and consolidating diversity adequately in STEM entails further
approaches that consider affective aspects. To this end, it is also necessary to
integrate an identity lens to STEM education.

An Identity Lens Applied to STEM Education

Controversies Defining STEM Identities

Another important part of the literature related to STEM education has focused on
understanding how students can feel that STEM education is “for themselves”,
especially regarding those students who struggle more because they are from
minoritized groups. A promising way to study young people’s relationships with
STEM is by using the paradigm of identity. Although “STEM identity” has been
used in the literature, there is not a clear definition of it [31]. Most research studies
characterize students’ STEM identity as a conglomerate of students’ relationships
with any of the different STEM areas: a “socially based identity grounded in the
extent to which individuals see themselves and are accepted as a member of a
STEM area or field” [32], but the term STEM identity has been also used inter-
changeably with science identity [33]. Few studies have suggested the existence of
a “general” STEM identity characterized as how students view themselves as



Table 13.1 Proposal for the idiosincratic scienti c, engineering, and mathematical practices to be

Aim of each STEM discipline is emphasized in italics

STEM people, their interest in STEM topics, and their perceived recognition as
STEM people from relevant others [34]. These deep discrepancies in how STEM
identity is conceptualized led us to question if a general or interdisciplinary STEM
identity could actually be developed when students participated in STEM educa-
tional activities or not.
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fi

developed in STEM education

Scientific practices
Adaptation of NRC [24]

Engineering practices
Adaptation of Simarro and
Couso [29]

Mathematical practices
Adaptation of NCTM [27]
and Niss [28]

Aim: Developing and using
useful scientific models to
predict, describe, and explain
phenomena

Aim: Identifying and/or
developing multiple
solutions and select the
optimal one

Aim: Developing and using
mathematical tools,
strategies, and concepts to
address problems

Familiarizing with the
phenomena and formulating
research questions

Defining and delimiting
engineering problems

Identifying mathematical
concepts to generate
problems in diverse situations
and contexts

Developing hypotheses and
making predictions of
scientific phenomena

Developing and using
prototypes and simulations

Formulating questions,
conjectures, affirmations, or
hypotheses

Planning and carrying out
scientific research to collect
data on the phenomena

Planning and carrying out
tests to collect data on the
solution

Planning problem solving
and carrying it out

Analyzing and interpreting
data to improve descriptions
and explanations of the
phenomena

Analyzing and interpreting
data to identify points for
improvement

Checking and validating
mathematical solutions to
problems

Using mathematical
reasoning, computational
thinking and appropriate
technologies when
scientifically inquiring,
modeling, and arguing

Using mathematical
reasoning, computational
thinking, scientific models,
and available technologies
when creating engineering
solutions

Using scientific models and
technological objects, analog
or digital, to adjust and solve
mathematical problems

Constructing sufficiently
precise descriptions and
explanations of phenomena

Materializing adequate
solutions

Constructing useful
mathematical knowledge in
different contexts and
situations

Engaging in argument from
scientific evidence

Engaging in argument
from test results

Arguing using diverse
representations, making
deductions, and justifying
results in the process of
solving problems

Obtaining, evaluating, and
communicating scientific
information

Obtaining, evaluating, and
communicating
engineering information

Obtaining, evaluating, and
communicating mathematical
information
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“STEM Identity” as an Umbrella of Different S/T/E/M Identities

We approach the characterization of STEM identity from self-identification, as a
key process where “people, using the reflexive aspect of the self, name themselves
regarding positional designations or labels” [35], such as for example a scientist or
a student. When they do so, they invoke socially shared meanings and expectations
regarding how a scientist or a student behaves, which becomes internalized as the
parts of the self that are called identities [35]. Research has shown that students can
self-identify with STEM “as a whole”, suggesting the existence of a conscious,
explicit “sense of STEM identity” for 12- to 16-year-old students. However, even
though students’ self-identification expressed something about how students relate
to the STEM area “as a whole”, interpreting the different ways in which a student
can positively or negatively identify themselves as STEM people—and even the
interpretation of the meaning of STEM—remains unclear.

The integration of complementary and informative constructs when character-
izing students’ identity (for example, interest, competence, self-efficacy, and aspi-
rations toward the different STEM areas) allows for a more in-depth interpretation
of how students relate to STEM and, especially, which meaning they might be
attributing to the term STEM. Hence, although we agree that a general “STEM
perception” can exist and act as an umbrella, we argue that it is a complex and
indeterminate entity, which leads us to question the existence of an actual and
defined STEM identity as a whole construct, at least from our current social and
historical moment. It does not seem to be a clearly shared social meaning of what a
STEM person would be and do, but rather, only defined meanings related to the
individual STEM areas (e.g., prototypes of what a science or engineering person is
and does) or specific subjects and professions within the individual STEM areas
(e.g., prototypes of what a physicist, a computer engineer, or a health professional is
and does). In sum, the idea that “general” STEM identity, or identifying with STEM
“as a whole”, is problematic and not considering the different ways in which
students identify with STEM has important implications for education.

Deepening into Students’ Possible STEM Identity

As an example of how these STEM identities can be characterized, we opted to
explore how students both relate to STEM as a unified construct and how they
relate to each of the individual STEM areas (Science, Technology, Engineering and
Mathematics). In particular, we wanted to know how students’ self-identification
with STEM related to students’ interest, competence, self-efficacy, and aspirations
toward the different STEM areas, as all these constructs have been highlighted in
the literature to be deeply related to identity formation [31]. We argue that, by doing
this, we could begin to better understand if the term STEM seems to have a single
meaning or entails different and complementary meanings for different young
people.
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To answer these questions, we collected data through a questionnaire from 12- to
16-year-old students from different high schools in and around Barcelona (Cat-
alonia, Spain) in 2019, as explained in our previous works [6]. The analysis of
student’ responses generated six clusters: C1 (234 students, 23% of the sample), C2
(158 students, 16%), C3 (359 students, 36%), C4 (73 students, 7%), C5 (137
students, 14%) and C6 (43 students, 4%), represented in Fig. 13.1. Although
overall, more than half of participating students in the study (56%) expressed
explicitly a very positive or fairly positive identification with STEM “as a whole”,
self-identification with STEM among students in C1 and C2 was overwhelmingly
positive. For this reason, we interpreted and classified the two first clusters as a
group of students with positive self-identification with STEM. This result was of
particular interest because, although self-identification was not used to build the
clusters, but rather as a target construct, how students in each cluster self-identified
as STEM people reinforced the connection between a possible sense of STEM
identity and participants’ reported interest, competence, self-efficacy, and
aspirations.

When analyzing students’ answers in the two clusters displaying positive
self-identification as STEM people, we found strong differences. While C1 was
overrepresented by students who self-identified as boys, C2 was overrepresented by
students who self-identified as girls. Second, students’ relation with different STEM
areas, showed by their interest, competence, self-efficacy, and aspirations, not only
was different, but complementary. Therefore, we observed two notably different
ways of how students self-identified as STEM people: students who self-identified
as STEM people were inclined either toward the areas of technology and engi-
neering (C1), or toward science (C2), with mathematics appearing to play a sec-
ondary and instrumental role for both groups of students [6].

We argue that each of these two groups of students (C1 and C2) might be giving
a different meaning to STEM, based on their preferences toward STEM areas,
raising questions about the existence of a single and unified meaning of STEM

Fig. 13.1 Conceptual representation of the six clusters based on students’ self-identification as
STEM people



towards which students can position themselves. The contribution of our results is
also showing that we can portray a more complex profile to interpret gender and
other personal differences in how students negotiate their allegedly STEM identi-
ties, especially regarding their interests, capacities, self-efficacy, and aspirations
towards particular STEM areas. Hence, it is reasonable to think that these different
identities would benefit from diversity in STEM educational approaches. In other
words, promoting a unified STEM education, or narrowing STEM practices to one
main STEM area, without explicitly and equally considering the myriad of practices
and their epistemological singularities, not only can contribute to maintain these
identified inequalities and other existing ones, but widen them.
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How to Include Both an Epistemic and an Identity Lens
in STEM Education?

In the previous sections, we have argued separately the importance of including
both an epistemological and an identity perspective in STEM education. Our ar-
guments challenge views of STEM as a transdisciplinary or meta-disciplinary field
and fuel the debate about how to address STEM integration in STEM education.
However, it is necessary to go a step further in the effort to link the epistemic
dimension with the affective one in the context of STEM education for all, taking
both dimensions into account at the same time and with the same emphasis if the
goals of STEM education are actually to be pursued. In essence, what the previous
arguments are showing is that in STEM, as in any other human action, there is no
possibility of epistemic and cognitive engagement without emotional engagement.
Ignoring this may reinforce and widen inequalities in education and reduce the
potential of STEM education for the preparation of all citizens and diverse pro-
fessionals that take care of their communities and the planet in a knowledgeable,
reflective, and critical way.

One possible way of doing so is guiding STEM education by a definition of
STEM competence that not only addresses “what of STEM” needs to be mastered
and for what, but how STEM is felt differently and why. To truthfully focus the
main goals of STEM education we need a definition of STEM competence that is
based on the acquisition of mastery regarding the epistemically diverse STEM ideas
and practices, but also on the display of diverse STEM identities that reflect a
critical but non-stereotyped view of the field. We consider it difficult to make such a
definition, but for the purpose of initiating dialogue and a co-creation process in the
field, we consider necessary to offer a starting point. As such, and inspired by
previous definitions of STEM competence [36], our own definition of STEM
competence from an epistemological perspective published in Catalan [37], and
including an explicit identity approach, we define STEM competence as being able
to identify, apply and reflect upon the way we think, do and talk in Science,
Engineering and Mathematics (in a more or less integrated fashion) to understand,
decide and act on complex problems and to build creative solutions, using the



appropriate technologies and collaborating with others in a critical, reflective and
value-driven way, through the enactment of the own agency and the authoring of
the contribution of diverse people to minimize the inequalities in the STEM field.
Having this (or other better defined STEM competence) in mind, we can ask
ourselves if our STEM education interventions do help students to have a critical
stance, act with their knowledge of but also about science, engineering or mathe-
matics, or include the values of sustainability or social justice, among others.
Despite not all interventions could do all, throughout all the STEM education of a
singular student, they should be able to develop this competence progressively. As
such, a definition of STEM competence from an epistemological and identity lens
can guide our actions as STEM education researchers, trainers, and teachers.
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Finally, with this paper we want to emphasize the idea that STEM is not uni-
versal: nor in the practices, nor in the knowledge, not epistemologically, not
regarding the identities of those who do, like and/or support STEM. STEM is a
culturally diverse field, and more diversity should be embraced in STEM education.
From our viewpoint, then, any integrative approach to STEM should consider this
diversity standpoint and explore different ways of integrating STEM areas and
disciplines, in addition to combining STEM integration with none STEM integra-
tion. As such, instead of looking for a one-size-fits-all model for STEM integration,
we could focus more on what epistemic challenges and identity problems are raised
by each particular model of STEM integration, and how to compensate or reflect
openly with students on them. For instance, equating I-STEM with interventions
only guided by engineering and focused on the creation of technological solutions
offers an impoverished view of STEM areas and STEM people, engaging mostly a
gendered, particular profile of students. This does not mean that we cannot do this
sort of STEM project, but not all I-STEM should look like that: we could offer
alternative STEM school interventions guided by mathematics or science, or even
projects where students can choose the disciplinary focus, they will use to address
them.

Whatever the disciplines leading or involved in a particular STEM educational
intervention, we could do so in a way that our students, all of them and each of
them, feel welcomed and capable enough. This could be done by explicitly intro-
ducing an equity perspective that focus on underrepresented people, indigenous
knowledge, and decolonizing practices, among others. But also, by using the
research-based didactic and pedagogical tools we have developed in Mathematics,
Science and Engineering education research, such as relevant contextualization,
formative assessment, dialogic interaction, adequate scaffolding, and so on. It is by
doing high quality, evidence-based, and equity-driven STEM education that we will
improve the field of STEM education. In essence, the epistemological and identity
perspective to STEM education speaks about high-quality STEM education for all.
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