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Extended Abstract

Apart from the fact that the conceptualization and application of interdisciplinary fields
are still in midway, most studies in this field have focused on f the university and paid
attention to the necessity of establishing an interdisciplinarity at the university. However,
academic experience has shown that a student at the university who has not learned
interdisciplinary skills before (in a pre-academic period or school), is weak in the
understanding and use of interdisciplinarity at the university. From this viewpoint,
regardless of the concept of "discipline,” which remains a specialized activity in the
university, the term "interdisciplinarity” expresses a set of future-oriented skills that have
to be from the first stage of human development in the Education Portfolios. This paper is
a theoretical and analytical attempt to extend interdisciplinarity in pre-academic
literature. In this paper, first the feasibility and necessity of pre-academic
interdisciplinarity are studied, and second, some practical solutions are offered to achieve
this goal in order to form a collage of the future of the school. This collage is a future
image of the schools where the interdisciplinary human achieves skills such as
adaptability, teamwork, creativity, critical thinking, and problem solving for living in a
complex environment.
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INTRODUCTION

Academic research is moving towards interdisciplinary efforts and making effective
collaboration between different discipline experts in the future to maximize the
potential benefits of interdisciplinary research activities (Bridle, 2013, 22). The rapid
growth of interdisciplinary technologies, evolutionary studies in the fields of
economics, politics, religion, art, etc., (Garcia et al, 2011), health and medical
studies (Lawrence, 2004), and energy (Stephenson, 2017) indicate that the future
world will be an interdisciplinary one. Admittedly, we live in an era of volatility,
uncertainty, complexity, and ambiguity with rapidly changing prospects; we should
expect that the future, not just in academic and business fields, but in all fields, is
interdisciplinary. Focusing on academic interdisciplinary, pre-university
interdisciplinary feasibility and necessity are neglected. The present study seeks to
provide a scientific answer to the question of what interdisciplinarity in school
means and how it is created the interdisciplinarity ecosystem in school.

PURPOSE

This article wants to address the necessity and feasibility of interdisciplinarity in
pre-university education. The present study seeks to find out how interdisciplinarity
is achieved in school. To answer this question, four concepts: problem-solving
discourse, phenomenon-based learning, interdisciplinary team teaching, and
interdisciplinary integrated curriculum as a collage of the future of school are
explained.

METHODOLOGY

The methodology of this paper is a theoretical discussion about interdisciplinarity
in schools and presents a model for school interdisciplinarity ecosystems. The
collage method has also been used to bring together elements relevant to the future
of the school. This method helps to create an overall view of the future of the school
by bringing together seemingly separate elements.

RESULT

Gathering related concepts to the necessity and feasibility of interdisciplinary pre-
university education, the following model is proposed for the interdisciplinary
ecosystem in pre-university education. This model is a collage of concepts described
in this paper. The ecosystem is a model of all the elements and conditions necessary
for the development of a concept, and here the interdisciplinary ecosystem
represents the major elements and necessary conditions for the development of
interdisciplinarity at school.
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DISCUSSION

The results of this study suggest that the interdisciplinary concept as a necessity for
the future should be taken seriously by the school and from the start of formal
education. Interdisciplinarity is not simply an academic concept, but should be
considered as a culture at all stages of education. There are various teaching
methods that can be considered as interdisciplinary promotion methods. The
methods include: 1. Problem solving, 2. Phenomenon-based learning; 3. Team-
teaching; 4. Integrated curriculum. In this article we put together the features of
these methods to create an image of the future of the school.

CONCLUSION

Interdisciplinarity provides better answers to emerging questions and is needed in
today's complex world with emphasis on both concept and operation at university.
While jobs and professions, industries, companies, and researches have

»1

interdisciplinary approaches, the word “discipline™ has essentially lost its specific
academic meaning and has a broader notion. Interdisciplinarity must grow and
develop in the pre-university period, and foster the interdisciplinary human. This
type of human capital will be equipped with interdisciplinary skills such as problem

solving, critical thinking, and team-working, whether for entry into the workplace
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or for pursuing a university education. For the fostering of the interdisciplinary
human at the school, three aspects of education, namely student, content, and
teacher, must be inherently interdisciplinary. Interdisciplinary understanding is a
tool for thinking about the future and a way of dealing with a future full of
uncertainty. In Iran's educational environment, interdisciplinary education is not
yet consciously noticed, and the importance of developing future talent in this field
is not understood as necessary to equip the next generation of interdisciplinarity
and interdisciplinary researchers in meeting challenges. A useful approach could be
to foster interdisciplinary talent in schools before entering university and the
workplace.

NOVELTY

The innovation of this paper is proposing a school's interdisciplinarity ecosystem to
explain the necessity and feasibility of interdisciplinarity in pre-academic education.
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2. abstraction

3.analogy

4.brainstorming

5.lateral thinking

6. morphological analysis

7.root cause analysis

8.trial-and-error

9. Wang & Chiew

10. APS: applied problem solving
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1. GROW: goal, reality, options (or obstacles), will (or way forward)
2. OODA: observe, orient, decide, act

3. TRIZ: the “theory of inventive problem solving”

4. SPS: systematic problem

5. Elia & Margherita

6. Dorin & Korb

7. exogenous

8. endogenous
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1. Symeonidis & Schwarz
2. Ostergaard

3. Husserl

4. mathematisation

5. Dahlin
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1. doing

2. learning - to - learn skills

3. competences

4. transversal competences
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1.ICT

2. Mattila & Silander

3. Holisticity

4. Authenticity

5. Contextuality

6. Problem-based inquiry learning

7. Learning process
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1. know-how
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1. refined communication
2. gamebased learning

3. Wakil

4. Cross-subject learning

5. team-teaching
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1. Jones

2. Carpenter

3. Crow & Smith

4. Murata

5. expert learner
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