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a) Brief Introduction 

Transdisciplinarity is an innovative approach that can inform, develop, deliver and promote best 

educational practices. This method challenges students by having them engage with complex, inter-

connected social, scientific and cultural problems that span and transcend disciplines, knowledge bases 

and value systems. These so-called ‘wicked problems’, which are multidimensional and paradoxical in 

nature, require students to deal with uncertainty and complexity and require creative emergence to 

occur to solve them. Student dialogue and collaboration result in new meanings that emerge during 

innovative design processes. This Chapter will explore the theoretical background to 

transdisciplinarity, what distinguishes it from multi- and inter-disciplinary approaches and how it 

promotes an integrative, creative, transformative and indeed transcendent approach to learning. Issues 

of curriculum design and effective assessment will be discussed and practical examples for facilitating 

transdisciplinary design and innovation will be presented. 

 

 

b) Short Theoretical Review 

i. 21st Century Education in an era of supercomplexity 

Economic and social trends in the 21st Century, an era of so-called supercomplexity (Barnett, 2000), 

are shifting work practices to knowledge construction, information interpretation and social innovation.  

It has been suggested that a more ‘organic’ or’ecological’ view of education is required (Barnett, 

2011). This shift requires education to update pedagogical approaches to help students develop 

appropriate skills and wisdom (Iredale, 2007; Craft, 2006), to ‘live democracy’ (Maitles & Deuchar, 

2006) and to ‘learn from an envisioned future’ (Kaiser et al., 2016). The process of learning is then 

associated with a creative transformation in the state of ‘Being’ (Bildung; see below) of both student 

and teacher.  
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Recent pedagogical approaches emphasize developing the whole learner through meta-cognitive 

(‘thinking about thinking’) skills. For example, drama has been used to foster meta-cognition in science 

education (Anderson, 2004). With these approaches, students are not viewed as simply passive 

“Knowers” who reproduce received information, but “Learners” who develop transferable learning 

dispositions; for example, through a playful approach to learning, since playfulness, ideas and 

creativity are inter-related (Bateson & Nettle, 2014). Vygotsky described play as ‘imagination in 

action’, outlining how a creative process develops in play as new and unfamiliar meanings emerge 

(Lindqvist, 2003), while Bohm and Peat (2000) have referred to the ‘play of thought’ in science and its 

importance for creativity.  

 

Social constructivist models of education (Carlile and Jordan, 2005) emphasize learning through 

‘Doing’ to develop ‘Being’. New meanings are created through creative problem solving, active and 

self-directed learning, group work and interactive, experiential and participatory learning (Wride, 

2014). These pedagogical approaches better prepares students for the practical challenges of the 

modern workplace (Franses and Wride, 2015).  There is also a need to guide student development in a 

range of social and technical skills designed to help them engage with content and society in ways that 

shape understandings and perceptions, while also providing them with the confidence to express and 

share their learning with their peers and the wider community. The challenge is to develop integrated 

educational approaches, “which leave deep and enduring imprints on our very constitution and 

consciousness” (Palmer and Zajonc, 2010; p108).  

 

As mentioned above, Bildung refers to the development of ‘Being’. It represents an holistic view of 

education developed by the German Neo-humanists concerning the relationship between the individual 

and the world at large (HammershØj, 2009). Specifically, it refers to the concept of self-cultivation or 

the formation of personality in which philosophy and education are linked to promote and support 

personal and cultural maturation. The ultimate outcome is a life-long commitment to the transformation 

or transcendence of the self – the development of ‘Being’. Thus, Bildung involves creativity as a 

process of formation of the self or ‘making a project of oneself’ (HammershØj, 2009). In this 
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philosophy, creativity is primarily conceived of as a state of transcendence of the self and of existing 

paradigms of thought. 

 

The integrated educational approach, which will be focused on here is that of transdisciplinarity. This 

is distinct from approaches that are discipline-specific, inter-disciplinary and multidisciplinary (Figure 

1). Transdisciplinarity is an approach, which offers a framework that integrates rationality, emotions, 

the corporal and the spiritual – an approach which works from the inner-self to create ‘ecologies of 

knowing’, which are diverse, interconnected and emergent (Dieleman, 2015). 

 

Figure 1: What is transdisciplinarity and what makes it distinct from disciplinary, multi-

disciplinary and inter-disciplinary approaches? 
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ii. Transdisciplinarity and the nature of reality 

The term transdisciplinarity was first coined in 1972 by astrophysicist and system theorist Erich 

Jantsch and Swiss scholar Jean Piaget (Nicolescu, 2014) and has subsequently been extensively 

developed by Basarab Nicolescu (Nicolescu, 1994; 2010; 2014). Stemming from a viewpoint centered 

around wholeness and process, the term emerged in the wake of the revolutionary changes in world-

view brought about by the insights of relativity, quantum theory, systems theory, complexity theory 

and emergence (Nicolescu, 1994; 2014). This was a period of time in which humans were still coming 

to terms with the implications of the limiting features of the description and analysis of reality into 

separately existing parts. This “mechanistic” worldview emerged from the Cartesian approach to 

reality, which split the mind and body, and Newtonian mechanics, which marked the birth of science 

and the dawn of the industrial and technological revolutions.   

 

At the heart of the view of reality that developed from the scientific revolution was a ‘withdrawal from 

participation’ (as described by the philosopher Owen Barfield; Franses and Wride, 2015) in which 

objectivity became all important. In this view, a clear separation is believed to exist between subject 

and object and theory is considered to directly correspond with reality, thereby providing some form of 

‘fixed, final and true’ knowledge. It was also accompanied by the strongly held “atomistic” or 

reductionist predisposition that the whole universe is to be considered as being formed, or built up, of 

certain so-called “ultimate building blocks”, which are taken to be the primary, fundamental objects of 

nature.  Thus, all constituent parts are believed to exist independently from one another and the system 

as a whole becomes merely an auxiliary concept, which takes on no fundamental significance in 

determining the behaviour of any individual part of the system. This so-called ‘positivist’ world-view 

has had important ramifications for the way education has developed.  

 

iii. Transdisciplinary education 

The primary goal of the transdisciplinary approach in education is to overcome the objectification and 

fragmentation of knowledge implicit in current educational models that focus on the primacy of the 

discipline. Transdisciplinary education fosters an open, creative and collaborative spirit amongst 

students and exposes students to ways of thinking that their individual disciplines may not traditionally 

teach. Transdisciplinarity fosters collaboration across and beyond disciplines and allows for creative 
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emergence. Indeed, it transcends disciplines in order to create new meanings, which have the potential 

to reconcile seemingly paradoxical positions and to create possible solutions for super-complex and 

multidimensional problems – the so called ‘wicked problems’ (Brown et al, 2010).  

 

A transdisciplinary education is innovative and enriching and exemplifies the inter-relationship 

between the four pillars of learning of UNESCO Delors (1996) “how to learn to make / [do] while 

learning how to know, and how to learn to be while learning to live together.” (Nicolescu, 1994). In 

the context of transdisciplinarity, learning to make/do relates to design thinking and constructivism; 

learning how to know is related to reflection and philosophy (both ontology and epistemology); 

learning to be is Bildung, while learning to live together is teamwork, social constructivism and super-

complexity.  

 

Transdisciplinarity is based on the concepts of multiple levels of reality, the logic of the included 

middle/hidden third and knowledge as an emergent complexity, which makes values implicit 

(Nicolescu, 2010; McGregor, 2011a; 2011b). Furthermore, the student is transformed in the process of 

practicing a transdisciplinary approach to learning. Transdisciplinary education is an “integral 

education”, which results in an integrated human being (mind, body, and soul). The ideal is for the 

students to develop harmony within themselves (Bildung – see above) as individuals, in relationship 

with each other and with society, as well as nature as a whole, so that they live consciously and 

responsibly (Yepes et al., 2015).  

 

“Trans ”  means “across ” or “beyond ”,  so the  concept of transdisciplinarity may seem,  at  first  

sight, somewhat contradictory or paradoxical. For how does one make contact with that which lies 

beyond all disciplines or boundaries?  Transdisciplinarity should perhaps best be viewed as a form of 

practice or spirit of approach, which is dynamic and emergent, rather than in terms of any fixed 

sequential type of methodology. Indeed, transdisciplinarity relies on what emerges from collaboration 

and cooperation. 

 

In mainstream Higher Education, students rarely experience collaboration on project work with those 

from other disciplines. It has been argued that compartmentalization and fragmentation within the 
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modern university is undermining the ability of universities to respond effectively to the broader 

demands and needs of society (McGregor and Volckmann, 2010; 2013). However, collaboration is 

incredibly important in a supercomplex world (Barnett, 2000). Moreover, science students are not 

explicitly engaged in philosophical issues regarding science and society and the relationship of science 

to the humanities; nor are they taught to ‘think about their thinking’. Indeed, it has been said that: “A 

‘good’ experiment is precisely that which spares us the exertion of thinking: the better it is, the less we 

have to worry about its interpretation, about what it ‘really’ means.” (Medawar, 1969; p14-15), while 

Heidegger warns us that “science does not think” (Birch, 1988).  

 

Transdisciplinary education not only provides for ‘thinking about thinking’, but also outlines a 

platform for social innovation from assignments involving authentic learning experiences and civic 

engagement, thus improving partnerships with industry, business, cultural, inter-cultural and social 

institutions in order to enhance the opportunities for students to develop the skills necessary to flourish 

in life and to help find potential solutions to ‘wicked problems’ (Brown et al, 2010). Transdisciplinarity 

emphasizes that the infinitely complex and intricate nature of real-life problems and social crises, and 

represents a drastically different approach to learning, which is grounded in the individual, but also in 

the wider social context/environment. 

 

In partaking in transdisciplinary education, students are not only self-directed, but also socially 

orientated to become highly active members of society, both in the University and beyond. Thus, 

transdisciplinary educational approaches can dissipate the perceived ‘two cultures’ of C.P. Snow 

(which contributes to fragmentation within society; Snow, 2012), through helping students to 

understand what it means to be a ‘whole citizen’. Furthermore, transdisciplinarity provides a rich 

practical and philosophical framework within which to develop 21st century skills and practices for the 

authentic challenges that society faces. 

 

c) Exemplary Course Description and Activities 

i. Course Description 

We are currently designing a Transdisciplinary Design and Innovation module at TCD, This module 

will be for early stage undergraduates from various disciplines ranging from science, technology, 
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engineering and mathematics (STEM) to humanities and the arts. TCD is currently engaged in major 

review of its teaching practices under the auspices of the Trinity Education Project (TEP; 

https://www.tcd.ie/academic-services/tep/), which has itself evolved from the Trinity College strategic 

plan 2014-2019 (https://www.tcd.ie/strategy/). In particular, the TEP is focused on the renewal of the 

undergraduate curriculum. Our initiative to develop a Transdisciplinary Innovation Network (TIN) at 

TCD and to introduce a module in Transdisciplinary Design and Innovation is currently funded by a 

Trinity Teaching Innovation grant. Our initiative is essentially a ‘grass roots’ response to the TEP, 

which is an institutional initiative (Table 1). Furthermore, the TEP has produced a set of desired 

Graduate attributes (Table 2).  

 

Table 1: The TEP objectives are to: 

 
- Promote a research inspired curriculum; 
- Introduce  flexibility  in  programme  patterns  allowing  for  engagement  with  other 

disciplines, opportunities for study abroad, internships; 
- Develop  the  key  skills  of  critical  thinking,  problem  recognition,  problem-solving, 

adaptability, leadership skills, collaborative working  and effective communication; 
- Ensure  curricula  enhanced  through  the  use  of  new  technologies and new learning 

paradigms; 
- Embed where possible the innovation and entrepreneurship strategy; 
- Expand engagement with employers; 
- Promote non-traditional modes of assessment; 
- Promote best teaching practice and best education. 

 
 

Table 2: Trinity Education Project (TEP) Graduate Attributes 
 

 
1. To Think Independently 

a.  I have a deep knowledge of an academic discipline  
b.  I can do independent research  
c.  I can think creatively 
d.  I can think critically  
e.  I appreciate knowledge beyond my chosen field  
f.  I can analyze and synthesize evidence  

 
2. To Communicate Effectively  

a.  I am able to present work through all media  
b.  I am expert in the communication tools of my discipline  
c.  I can connect with people  
d.  I can listen, persuade and collaborate  
e.  I have digital skills  
f.  I have language skills  

 
3. To Develop Continuously 

a.  I have a passion to continue learning 
b.  I build and maintain career readiness  
c.  I am committed to personal development through reflection  
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d.  I am building confidence to take measured risks  
e.  I am capable of adapting to change  

 
4. To Act Responsibly 

a. I act on the basis of knowledge and understanding  
b. I am self-motivated and able to take responsibility  
c. I know how to deal with ambiguity  
d. I am an effective participant in teams   
e. I have a global perspective  
f. I am ethically aware  

 

 

The aim of the transdisciplinary module is to provide a curriculum and appropriate activities within it 

that will develop as many of these attributes in students at as early a stage as possible during their 

undergraduate career. Thus, we aim to promote student-led and peer-to-peer activities, which enable 

the development of critical life-skills and graduate attributes (as presented in Table 2 above) as well as 

integrating and aligning with the previously described UNESCO pillars of learning. We will achieve 

this through the integration of transdisciplinary design team workshops into the module using a 

‘community of inquiry’ model (Pardales & Girod, 2006). The approach is underpinned and informed 

by three main areas: design thinking, reflective practice and action research. 

 

Design thinking is a system of thought that depends on examining all sides of an issue from both a 

practical and a creative perspective before deciding what course of action to take to achieve the desired 

goal. It translates a brief or requirement into a finished product or design solution (Ambrose and Harris, 

2010). It is an approach that helps people understand and develop creative ways to solve complex 

problems. It is particularly suited to tackling so-called wicked problems, which are ill-defined and 

multidimensional (Brown et al., 2010). This makes ‘wicked-problems’ distinct from so called ‘tame-

problems’ that can generally be solved from a technical-rational perspective. For wicked problems, 

design thinking can be used to carry out problem solving through problem defining and problem 

shaping. 

 

There are rounds of specific activities in design thinking. An example is the Stanford University 

Taking Design Thinking to Schools Initiative http://web.stanford.edu/dept/SUSE/taking-

design/presentations/Taking-design-to-school.pdf that identifies the following design thinking process: 
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- Understand: students explore the topic through research and develop familiarity with the subject 

matter. 

- Observe: students take note of their environment, which includes the physical surroundings and 

human interactions; students gather more information about peoples' actions and possible 

motivation through discussion. 

- Point of view: students consider alternate points of views to better understand the problem and to 

inform their ideas in the next phase. 

- Ideate: students brainstorming ideas without criticism or inhibition - the focus is on generating 

lots of ideas with an emphasis on creativity and enjoying the process. 

- Prototype: students create quick prototypes to investigate ideas generated during the ideation 

phase. 

- Test: students test their ideas in a repetitive fashion and determine which aspects of the design are 

effective and which could be improved. 

 

Design thinking can be combined with critical reflection to develop integrative learners (Welsh and 

Dehler, 2012) and is an excellent approach to promote collaborative learning and innovation in 

undergraduate education (Cupps, 2014). 

 

Reflective practice and action research are related approaches involving change brought about by 

disciplined and systematic cycles of action and reflection related to a particular challenge or problem 

carried out by and for those who are taking action (Reason and Bradbury, 2013). Practitioners work 

together in teams or groups, thereby using and enhancing their abilities to participate together 

collaboratively on the problem, while respecting multiple ways of practical and embodied knowing. It 

is based on a participatory world view (Reason, 1994; 1998) and is a living and emergent process that 

cannot be pre-determined, but which evolves and deepens from within the communicative spaces 

opened up as those engaged deepen their understanding of the issues. It has even be described as “a 

work of art emerging in the doing” (Reason and Bradbury, 2013; p5). Action research and reflective 

practices are becoming increasingly important as a means towards educational, social and 

organisational change and the encouragement of lifelong learning (Bradbury et al., 2010; Marshall, 

2011; Ghaye, 2011). 
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The module outline is presented in Figure 2. 

 

Figure 2: Outline for Transdisciplinary Design and Innovation module. A first year undergraduate 

module with cross discipline participation; 20 hrs – 10 x 2hr sessions. Each session has 3 phases: an 

introductory activity (e.g. mindful silence, empathy, active listening, effective dialogue); followed by 

“Content”/Main Activity; and finally critical reflection/metacognition 

 

 

Our aim is to develop creativity through an ‘imaginative curricula’ (Jackson, 2006) in the context of the 

university as seen as a complex ecosystem, which is more ‘organism’ than ‘machine’ (Reason and 

Goodwin, 1999). We are looking for the emergence of learning from the complex interactions between 

the participants, the facilitators and the subject matter ‘on the edge of chaos’ (where the creativity is; 

Tosey, 2006). 
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In terms of the module delivery it is envisaged that teams will be formed from wide ranging disciplines 

from across campus, but will receive a common core introduction to what it means to practice 

Transdisciplinarity through cycles of action and reflection and the practical use of design thinking and 

it’s relation to the scientific method and the philosophy of science. 

 
ii. Initial activities  

1. Mindful silence (UNESCO pillar: how to learn to be) 

Mindful silence/meditation has been shown facilitate the achievement of traditional 

educational goals, to help support student mental health, and to enhance education of the 

“whole person” (Shapiro et al, 2008). It may foster important cognitive skills of attention and 

information processing, as well as helping to build stress resilience and adaptive interpersonal 

capacities. Cognitive and academic performance are improved by enhancing the ability to 

maintain preparedness and orient attention and through enabling the processing of information 

more quickly and accurately. Regarding mental health and psychological well-being, mindful 

meditation brings about better regulation of emotional reactions and the cultivation of positive 

psychological states. Development of the whole person is promoted through the development 

of creativity and the enhancement and development of skills needed for interpersonal 

relationships. Furthermore, empathetic responses are increased with meditation and 

mindfulness practices and meditation may help to cultivate self-compassion. Indeed, it has 

been pointed out that “present moment awareness creates the environment where students are 

more likely to hear their own inner voice” (Wall, 2014). The mindful silence at the beginning 

of each session takes anywhere from 2-5 minutes maximum. The rationale (as well as those 

positive benefits listed above) is to enable students to ‘come into the room’ and to become 

‘present’ in the class, to quieten their minds so they are less distracted by thoughts about their 

wider lives and more focused on the task at hand, more open and more reflective and able to 

engage in effective dialogue with each other.  

 

2. Empathize/Understand (UNESCO pillar: how to learn to be while learning to live 

together)  

Activities designed to bring awareness and sensitize participants to each other and to listen 

attentively to what is being expressed. We have used an empathy exercise where we have 
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asked participants in our workshops to think of a meaningful learning experience. A 

meaningful learning experience could be good or bad, part of traditional education or in 

personal life. They are then asked to pair up and describe this experience to another 

participant. Then they are told that they must each role play the part of the other person and 

describe their memorable learning experience back to them. Thus, the participants find 

themselves ‘in the shoes’ of the other person. It is an opportunity for the originator of the story 

to see that experience from the perspective of the other person. It also brings up issues about 

the extent to which there was true and authentic active listening occurring. The participant 

telling the story back should feel empathy towards the other person as they are essentially 

acting as them. Furthermore, some new perspectives on the meaningful learning experience 

may develop during the telling of the story that may not have ben seen by the person who first 

experienced it. 

  

3. Destabilize (UNESCO pillar: how to learn to be while learning to live together) 

Activities that place people in unfamiliar territory, which calls for re-mapping/re-thinking 

established reflexive-like modes of thought as well as collaboration with others.  An example 

would be to get the group to perform a given task as a group where individuals are deprived of 

a sense such as vision by the use of blindfolds.  The intention here is to establish situations 

where every individual would be immersed in a unfamiliar world which requires all of ones’ 

attention in order to rethink, relearn and imprint new reflexive thought patterns, reminiscent of 

early cognitive developmental childhood  years,  a creative  period  of time, which demands  

very high, continuous  levels of concentration in order to form patterns of abstraction which 

lie beyond existing ones and transcend subsequent reflexive thought patterns. These exercises 

will target being thrown off guard and having to adapt ones thinking, collaboration being an 

effective approach to this end.  The students will also develop empathic attention in view of 

the mutual understanding of each persons’ position  - everyone knows what it is like to some 

extent for everyone else, and requires fresh insights and new levels of attention given to 

details of experience which otherwise would not necessarily have been revealed. 
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a) An example of such an exercise would be to blindfold individuals in a group and 

ask them to perform a group activity such as finding toy wooden building blocks 

distributed around a room. The participants would be told to find and collect all 

the building blocks and place them in a bucket in the middle of the room. Then 

they could work together while blindfolded to try and build a structure. The 

number of blocks to be collected could be told to the participants and then the 

group has to complete the task.  

b) Another destabilizing activity could be a silent walk together with the whole 

class outside to better understand the subtleties of communication and also allow 

time for reflection during movement. The group could be considered an 

organism with each person being a cell in the group. The challenge is to find 

ways of communicating within the silence whilst also allowing space for 

freedom and time to reflect on the teaching and/or their ongoing projects. The 

ideal is to obtain a balance between coherence of the group and freedom of the 

individual. This exercise could be a ‘pilgrimage’ to a particular place that is 

made explicit at the beginning and/or it could be about going into a space of the 

unknown or ‘not knowing’ about where they are going. This exercise is very 

effective in leading participants into silence and for realizing that there is 

communication and understanding possible within silence as well as coping with 

uncertainty  (Wride and Franses, 2015). 

 

ii. Activities to tackle wicked problems 

1. Identifying and Researching the wicked problem (UNESCO pillar: how to learn to make 

/ [do] while learning how to know) 

Students work together in their groups and reflect on why they got interested in the subject 

they are studying and ask questions of themselves and each other about their motivations and 

interests in their subject. Why are they passionate about it? What has this topic contributed to 

humanity and why? What are its limitations? What is its potential to contribute positively to 

the future of humanity? Each student then produces a list of keywords and then the students 

work together to identify a wicked problem facing humanity based on their different subject 
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areas and shared interests. They then engage in the design thinking, action and reflection 

process to begin to tackle the wicked problem. 

2. Encouraging Effective dialogue (UNESCO pillar: how to learn to be while learning to 

live together and learning how to know)  

The intention is to foster a space of dialogue (Bohm, 2004) in which where one person is not 

telling the other how to think, but rather how the group can work through topics like wicked 

problems together, so that creative emergence can occur. The group dialogue is about 

allowing space for thoughts to emerge, be put into words and for space for reflection on the 

words as well as active listening and appropriate responses leading on from and following the 

thread of the dialogue. This is a different approach than discussion or debate or argument, but 

allows a creative space to appear from which the solutions to the wicked problems may 

emerge. 

 

4. Role-play (UNESCO pillar: how to learn to be while learning to live together and 

learning how to know)  

Each person in the group is given the role of a particular stakeholder in a wicked problem. For 

example, we might consider the wicked problem of the influence of Biotechnology companies 

in Mexico as a result of the North American Free Trade Agrement (NAFTA) along with the 

role of the government, police, local farmers, the aid worker, the local militia, the 

biotechnology company etc. Each person in the group plays a different role and could be 

given information about the scenario and/or be given time to research the situation ahead of 

time. It would be ideal to do this in a large room or outside. A facilitator physically places the 

players/stakeholders in relation to each other and then the individuals in the group play their 

roles, but also move closer or further away from each other depending on how they feel what 

a particular stakeholder is saying is affecting them. 

 

iii. Assessment 

Self-assessment and peer assessment are important in the approach outlined here (Thomas 

et al., 2011). Individuals within groups will carry out ongoing self-reflections on the 

process of addressing the wicked problem and the groups as a whole will make 
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presentations on their wicked problem and their approaches to tackling it. Each group will 

receive formative feedback from the other groups. They can then modify their approaches 

based on this feedback and work towards the final summative assessment. The 

assessment will consist of individual self-reflections published online as an e-portfolio 

and/or blog/Wiki post along with the production of relevant creative design artifacts such 

as drawings, paintings, poems, or plays for example. The assignment can also incorporate 

a more traditional essay giving the academic and historical background to the project and 

the solutions arrived at during the process. The marks for the essay and reflections 

generated by the students are moderated and adjusted by the lecturers in collaboration 

with other facilitators, such as senior undergraduate students and graduate student 

teaching assistants.  

 

Summary and Conclusions  

Here, an outline has been provided for a module incorporating transdisciplinary teaching and learning 

in which students work together to tackle so called wicked (complex and multidimensional) problems. 

A theoretical overview of transdisciplinarity as an educational approach has been provided and the 

development of a proposed module in transdisciplinary design and innovation has been described. 

Activities have been outlined that can be incorporated into the course, such as mindful silence, 

empathy, destabilization activities, effective dialogue, role-play and design thinking. Such an 

integrated approach gives students experience of ‘future learning’ (Thomas et al., 2011). 
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