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1. INTRODUCTION 
CASE will contribute to teachers' professional development and to the development and sustainability of 

creativity of young people and propose creative pedagogies. Embedded within this is the vitally important 

notion that young people are creating wisely and humanely, and that cyclical development occurs 

between their creativity and their identity. As they generate new ideas; this in turn generates change in 

ǘƘŜƳ ŀǎ ΨƳŀƪŜǊǎΩΤ ǘƘŜȅ ŀǊŜ ŀƭǎƻ ŘŜǾŜƭƻǇƛƴƎ ƻǊ ΨōŜŎƻƳƛƴƎΩ ǘƘŜƳǎŜƭǾŜǎΦ {ƭƻǿƭȅΣ ǎƳŀƭƭ ŎƘŀƴƎŜǎ ŀŎŎǳƳǳƭŀǘŜ 

ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ ΨƧƻǳǊƴŜȅǎ ƻŦ ōŜŎƻƳƛƴƎΩΦ ¢ƘŜǎŜ ƛƴŘƛǾƛŘǳŀƭ ƧƻǳǊƴŜȅǎ ŀŎŎǳƳǳƭŀǘŜ ǘƻƎŜǘƘŜǊΣ ŜƳōŜŘŘŜŘ ǿƛǘƘƛƴ 

an ethical awareness of the impact of creative actions on the group. 

The main targets of CASE project are: 

¶ design and develop training materials aimed at training of primary teachers. These will include 

user-friendly manuals, guidelines, learning scenarios, open educational resources and social-

ƳŜŘƛŀ ǘƻƻƭǎ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǿŜō ǇƭŀǘŦƻǊƳΦ  

¶ implement a wide-spread training approach for teachers, facilitating intake of creative Inquiry 

Based Science Education practices in primary schools. The project will realize numerous 

international mobility activities for primary teachers. 

¶ ǾŀƭƛŘŀǘŜ ŀƴŘ ŜǾŀƭǳŀǘŜ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŀǇǇǊƻŀŎƘΦ 

¶ provide guidelines for continued communication and exploitation of results by the primary 

education community. 

In CASE there will be implementation of 3 main categories of creative science education activities. These 

are: 

Learning Science Through Theater: Students will perform theatrically a story 

related to scientific themes and will learn science in a creative way. This case 

promotes the comprehension of scientific concepts and phenomena, development 

of a spirit of cooperation and teamwork and the development of creative and 

critical thinking skills. The specific objectives of the activity have as a central axis the interdisciplinary 

ŎƻƴƴŜŎǘƛƻƴ ƻŦ ǎŎƛŜƴŎŜ ǿƛǘƘ ŀǎǇŜŎǘǎ ƻŦ ŀǊǘΣ ŀƛƳƛƴƎ ŀǘ ǘƘŜ ŜƴƘŀƴŎŜƳŜƴǘ ƻŦ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜǊŜǎǘ ƛƴ ǎŎƛŜƴŎŜΦ 

Learning Science Through Puppetry: In this case, inquiry-based science education 

will be combined with puppetry. In every activity, a puppetry story will be played 

by the teacher. In this story the puppets have a problem or a question. This will 

ŀǊƻǳǎŜ ŎƘƛƭŘǊŜƴΩǎ ŎǳǊƛƻǎƛǘȅΣ ǿƘƛŎƘ ƛƴǎǘŀƴǘƭȅ ǿƛƭƭ ǎǘƛƳǳƭŀǘŜ ǘƘŜƳ ǘƻ ŘƛǎŎƻver. Children 

will help the puppets to find a solution or answer. All activities will be challenging tasks in the field of 

STEAM education and every process can have many different results. Children will research like scientists 

and design like artists. 
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Learning Science Through Digital Narratives & Storytelling: This CASE includes 2 sub cases. 

Digital Narratives: This activity aims to transform science presented in curricula 

(usually strict, stiff and boring for young people) to open, friendly and interactive 

communication supported by the re-contextualization of science content in digital 

narratives created by learners. In order to do that a simple animation technique is 

used called slowmation: a slow and simple animation using only 2 photos per 

seconds. Slowmation movies are created in a creative learning environment where science concepts meet 

with art, music, literacy, society, history and philosophy of science. The developed digital narratives 

highlight and present the abstract science concepts and theories in a creative and original way. 

Furthermore, the presentation of the developed digital narratives on the web provides a meeting place 

for learning and cooperation between young people. 

Digital Storytelling: The overall concept of the digital storytelling case is to 

provide the means and the tools along with the necessary collaborative and 

personalisation functionalities to introduce students in extended episodes of 

deeper learning in STEM combined with Art-related activities (visual and 

performing arts, music, movie making, 3D design). The specific case will 

introduce students in a progressive exploration of the different technologies that can be accommodated 

from the provided system, from simple text and video uploading to advanced augmentations of sǘǳŘŜƴǘǎΩ 

artifacts. 
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2. The CASE Framework 

2.1 Introduction  
This section describes the framework in which the CASE project is based on. It will present the concept 

and the approach that is used in order to introduce Creativity and Art in Science Education in the Primary 

Schools. It is based on already existing approaches that have been tested for many years (since 2014) 

mainly in secondary schools as well as in approaches that were used in Primary Schools settings. The 

combination of this approaches consists the CASE Framework. 

2.2 Creative STEM Education 
Figure 2 offers an overview on the CASE project approach. At the core of the approach are the Cases and 
the accompanying pedagogic principles (see Figure 1). The aim of the project is to be able to describe and 
inform these cases via the inquiry and creative learning approaches in order to generate innovative 
practice and creativity in STEM related activities in the primary education. Figure 2 therefore represents 
the CASE understanding of how the theories and ideas can be synthesised together conceptually, uniquely 
in order to achieve this. 

 

Figure 1: The main Pedagogic Principles and the Educational Objectives for the design and 
implementation of the creative cases in the framework of CASE project. 
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Figure 2: The CASE approach that is based on the integration of arts into STEM activities, simulating the 

ways in which subjects naturally connect in the real world1 
 

 

Creative STEM education is the main context within which CASE project has been developed. At the 
bottom of the graph arts education philosophy and methods ƛǎ ǇƻǎƛǘƛƻƴŜŘ ŀǎ ŀ άƘƻƭŘŜǊέ ǿƛǘƘƛƴ ǿƘƛŎƘ 
ŎǊŜŀǘƛǾŜ {¢9a ŜŘǳŎŀǘƛƻƴ όŀǎ ƻǇǇƻǎŜŘ ǘƻ ŀƭƭ {¢9a ŜŘǳŎŀǘƛƻƴύ ƛǎ ōŜƛƴƎ ƴǳǊǘǳǊŜŘΣ ƎǊƻǿƴ ƻǊ άŜƴŎǳƭǘǳǊŜŘέ Ǿƛŀ 
arts practice.  As we move in towards the centre of the graph we can see that one of the main drivers for 
CASE creativity is possibility thinking ŦƻǊ ŀƭƭ ƛƴǾƻƭǾŜŘΦ ¢Ƙƛǎ ƳŜŀƴǎ ōŜƛƴƎ ŀōƭŜ ǘƻ ŀǎƪ άǿƘŀǘ ƛŦέ ŀƴŘ άŀǎ ƛŦέ 
questions:  

¶ ǿƘŀǘ ƛŦ LκǿŜ ŎƘƻƻǎŜ ǘƻ ŜȄǇƭƻǊŜ ǘƘƛǎ ǎŎƛŜƴǘƛŦƛŎ ǉǳŜǎǘƛƻƴ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŀǘ ƻƴŜΧΚΤ  

¶ what if I/we use this arts approach to help me explore my question...? 

¶ Ƙƻǿ Ŏŀƴ LκǿŜ ƛƳŀƎƛƴŜ ǘƘƛǎ ŀǎ ƛŦ L ǿŜǊŜΧΚΤ  

¶ ǿƘŀǘ ƘŀǇǇŜƴǎ ƛŦ L ŀǎ ǎǘǳŘŜƴǘ ŎƻƭƭŀōƻǊŀǘŜ ǿƛǘƘ ǘƘŀǘ ŀǊǘƛǎǘ ŀǎ ƛŦ LΧΚΦ   

                                                           
1 This approach is based on the framework of CREAT-IT project (http://creatit -project.eu) and its update from the 
CREATIONS project (http://creations-project.eu/).  

http://creatit-project.eu/
http://creations-project.eu/
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This will be strongly encouraged in the way the CASE pedagogic principles are ultimately employed in 
order to help learners and aŘǳƭǘ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ƛƳŀƎƛƴŜ ƴŜǿ ƛŘŜŀǎ ƛƴ {¢9a ŜŘǳŎŀǘƛƻƴΤ ǘƻ ǎƘƛŦǘ ŦǊƻƳ άǿƘŀǘ 
ƛǎέ ǘƻ ƴŜǿ ǇƻǎǎƛōƛƭƛǘƛŜǎ ƻŦ άǿƘŀǘ ƳƛƎƘǘ ōŜέΦ  !ǎ ǿŜ ƳƻǾŜ ƛƴ ŀƴƻǘƘŜǊ ƭŀȅŜǊ ǘƻǿŀǊŘǎ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ ƎǊŀǇƘΣ 
we can see four key defining features of CASE classroom environments. These are the 4Ps of engagement 
in creative STEM education (Craft, 2011): 

¶ pluralities: opportunities for students and teachers to experiment with many different places, 
activities, personal identities, and people  

¶ possibilities: opportunities for possibility thinking, transitioning from what is to what might be, in 
open possibility spaces  

¶ participation: opportunities for students and teachers to take action, make themselves visible on 
their own terms, and act as agents of change 

¶ playfulness: opportunities for students and teachers to learn, create and self-create in emotionally 
rich, learning environments. 

We then come closer to the heart of the CASE graph and find WHC (wise humanising creativity) and LDS 
(living dialogic space). The WHC that is being sought in CASE is not only an individual activity, but also 
happens in collaboration with fellow learners, teachers and other adult professionals (artists, researchers, 
science experts). These individual and collaborative creative activities form part of a wider web of 
ethically-guided communal interaction geared towards both helping children and young people become 
more creative and assisting teachers in becoming more creative in how they teach science.  For this 
reason, WHC is positioned very close to the heart of the CASE graph as it is one of the core aims of the 
CASE pedagogic principles.  Alongside and integrated with WHC, is LDS, always a partner to WHC in terms 
of conceptualising ideas and developing practice. Again, LDS is at the heart of the CASE graph because its 
methods (participation, emancipation, working bottom up, debate and difference, openness to action, 
partiality, and acknowledging embodied and verbal modes of knowing) are fundamental to allowing WHC 
to happen. Chappell et al, (2012) have evidenced the importance of dialogue at the heart of engaged, 
creative learning in the arts and it is this kind of dialogue that has been highlighted and applied within the 
CASE ŀǇǇǊƻŀŎƘΦ {ǘǳŘŜƴǘǎΩ ǎǘƻǊƛŜǎ ǿƛƭƭ ǇǊƻƳƻǘŜ ǘƘŜ ƛŘŜŀ ƻŦ Řialogue between people, disciplines, creativity 
and identity, and ideas. This dialogue acknowledges and allows for conflict and irreconcilable difference.  
It might be argued that facilitating open discussion of the problems pupils are facing in understanding 
scientific concepts and in solving scientific problems is key to a pedagogy which acknowledges their 
values, needs and expectations as citizens of the European Society. 
As detailed above all of these layers of conceptual ideas have been synthesised together not only to 
develop this CASE graph and accompanying narrative but also to generate CASE own set of unique working 
pedagogical principlesΦ IŜƴŎŜ ǘƘŜ ŎƻƴƴŜŎǘƻǊ ƛƴ ǘƘŜ ƛƳŀƎŜ ōŜǘǿŜŜƴ ²I/ ŀƴŘ [5{Σ ŀƴŘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ cases 
are these principles. The principles represent the unique way that the consortium ideas come together in 
order to underpin the CASE pedagogies.   
So, via these processes the CASE project will contribute to developing creative young minds with deep 
knowledge in STEM and creative STEM teaching pedagogies.  Embedded within this is the vitally important 
notion that students and teachers are creating wisely and humanely, and that cyclical developments occur 
between their creativity and their identity. As they generate new ideas; this in turn generates change in 
ǘƘŜƳ ŀǎ ΨƳŀƪŜǊǎΩΤ ǘƘŜȅ ŀǊŜ ŀƭǎƻ ŘŜǾŜƭƻǇƛƴƎ ƻǊ ΨōŜŎƻƳƛƴƎΩ ǘƘŜƳǎŜƭǾŜǎΦ {ƭƻǿƭȅΣ ǎƳŀƭƭ ŎƘŀƴƎŜǎ ŀŎŎǳƳǳƭŀǘŜ 
to contribute to άjourneys of becomingέ όǎƘƻǿƴ ŘŜǾŜƭƻǇƛƴƎ ŀŎǊƻǎǎ ǘƘŜ ƭŀȅŜǊǎ ƛƴ CƛƎǳǊŜ 2). These individual 
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journeys accumulate together, embedded within an ethical awareness of the impact of creative actions 
on the group. Through this process small-ǎŎŀƭŜ ŎǊŜŀǘƛǾŜ ŎƘŀƴƎŜǎ ƻǊ άǉǳƛŜǘ ǊŜǾƻƭǳǘƛƻƴǎέ can take place for 
the group as a whole (shown as emerging from the heart of the ǇǊƻƧŜŎǘΩǎ ŎŀǎŜǎ).  
The CASE approach is based on the fact that ideas generated through individual, collaborative and 
communal activities have a potent capacity to contribute to engagement and change. The layer of 
communal engagement is particularly important in terms of the societal level of the Responsible Research 
and Innovation, and the idea that innovators need to be mutually responsive within and beyond their 
communities.  The idea of communal engagement (Chappell, 2008) acknowledges that when working 
creatively people exist in groups with shared identities which shape their ideas and thinking and which 
may be challenged by the thinking of other groups.  This raises ethical questions which need consideration 
if these challenges are to be overcome (Craft, Claxton and Gardner, 2008) and people are to be genuinely 
engaged in scientific debates and questions via education. 
Of vital importance to nurturing empowerment and agency, dialogue, individual, collaborative and 
communal activities for change and ethics and trusteeship are two more CASE principles which finally 
resonate with the way the scientific issues are research outcomes have to be communicated to the 
students. The first is the importance of rigorous Discipline knowledge. This means STEM disciplines 
knowledge but it is also embedded in the idea that there are different ways of knowing in the world, 
alongside those prioritised within the scientific realm which scientists must engage with in order to 
ƎŜƴŜǊŀǘŜ ŎƻƴǾŜǊǎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜƛǊ ƛŘŜŀǎ ŀƴŘ ǘƘƻǎŜ ƻŦ ǘƘŜ άǇǳōƭƛŎέ ƛƴ ƻǊŘŜǊ ǘƘŀǘ ŀ ǎhared dialogue can 
be ongoing rather than a one-way conversation. The second is the promotion of the idea of professional 
wisdom.  At its heart, the CASE approach values the idea that teachers bring a wealth of often intuitive 
teaching and discipline knowlŜŘƎŜ ŀƴŘ ŜȄǇŜǊǘƛǎŜΤ ǘƘŜȅ Ŏŀƴƴƻǘ ōŜ ǾƛŜǿŜŘ ŀǎ άƛƴŦƻǊƳŀǘƛƻƴ ŘŜƭƛǾŜǊŜǊǎέΦ  Lǘ ƛǎ 
their professional wisdom that can make the STEM learning process creative and can engage children and 
young people in a meaningful way. 
 

In the framework of the project we are aiming to initiate an informed debate regarding collaboration 
between Art and STEM at curricular level in schools.  

 

Today, the subjects continue to be perceived as intrinsically different and separate, both pedagogically 
and culturally. In CASE we will combine Science with Arts and test it through the proposed approach, 
which pushes the boundaries of subject interconnection in primary schools, while simultaneously 
providing a vehicle for creative STEM education, the acquisition of skills and having fun while learning. In 
fact, there is an unparalleled level of connection between these two disciplines. As Wenham (1998, pg.61) 
ǎǘŀǘŜǎ άǘƘŜǊŜ ƛǎ ŀƴŘ ŀƭǿŀȅǎ Ƙŀǎ ōŜŜƴ ǎƛƎƴƛŦƛŎŀƴǘ ŎƻƳƳƻƴ ƎǊƻǳƴŘ ōŜǘǿŜŜƴ ŀǊǘ ŀƴŘ ǎŎƛŜƴŎŜΣ ŜƴŎƻƳǇŀǎǎƛƴƎ 
ƴƻǘ ƻƴƭȅ ƛǎǎǳŜǎ ƻŦ Ƴǳǘǳŀƭ ŎƻƴŎŜǊƴ ōǳǘ ŀƭǎƻ ƳƻŘŜǎ ƻŦ ŜƴǉǳƛǊȅΦέ LŦ ǿŜ ŀŎŎŜǇǘ ǘƘŀǘ ŀǊǘƛǎǘǎ ŀƴŘ ǎŎƛŜƴǘƛǎǘǎ 
(amongst others) are searching for understanding and meaning, then this is our first common bond 
between the two disciplines, and our starting point. Deckert (2001, pg.125) says ǎŎƛŜƴŎŜ ƛǎ άǳǎǳŀƭƭȅ ǎŜŜƴ 
ŀǎ Ǌŀǘƛƻƴŀƭ ŀƴŘ ŀƴŀƭȅǘƛŎŀƭ ŀƴŘ ŀǊǘ ƻŦǘŜƴ ŎƻƴǎƛŘŜǊŜŘ ǎǳōƧŜŎǘƛǾŜ ŀƴŘ ŜƳƻǘƛƻƴŀƭΦέ ²ƛǘƘ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ŀrt and 
science so diametrically opposed in our society, it is necessary to be clear about their commonalities and 
where opportunities for meaningful collaboration exist. 
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Prior to designing and developing such an experiment, we have identified five main categories of 
commonality between STEM and Art. This is essential to ensure authenticity in our approach and 
appropriate justification for implementing the project in schools. The five categories are: modes of 
inquiry; fields of study; experimentation; creativity and imagination; aesthetic experience and artistic 
attitude. The CASE approach is integrating all these characteristics in an integrated activity that is 
still seems a natural even to the young students. 

 

3. The CASE Methodology 

3.1  Creative Inquiry Based Science Education 

The CASE project attempts to combine the Inquiry Based Science Education framework with creative 
learning approaches and arts in order to succeed fruitful and effective learning in primary education. 
There is a current demand for instructional material and teaching methods in order to support the 
development of cognitive, meta-cognitive, social and emotional skills both for the classroom and for 
teacher training. Therefore, the target skills developed in schools and teacher-training courses need to be 
ǊŜŀǎǎŜǎǎŜŘΣ ŀǎ ŀƭǎƻ ǘƘŜ ǿŀȅǎ ƛƴ ǿƘƛŎƘ ǎǘǳŘŜƴǘǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ƭŜŀǊƴ ŀƴŘ ǘŜŀŎƘŜǊǎΩ ǘƻ ōŜ ǘǊŀƛƴŜŘ ό{ŜǊƻƎƭƻǳ 
2006). When teaching scƛŜƴŎŜΣ ƭŜŀǊƴŜǊǎΩ ƳƻǘƛǾŀǘƛƻƴ ƛǎ ŀƭǿŀȅǎ ŀ ŎƘŀƭƭŜƴƎŜΥ Iƻǿ ǘƻ ƳƻǘƛǾŀǘŜ ǎǘǳŘŜƴǘǎΣ ŀƴŘ 
in-ǎŜǊǾƛŎŜ ǘŜŀŎƘŜǊǎΣ ǘƻ ŘŜǾŜƭƻǇ ŀŎǘƛǾŜ ƛƴǘŜǊŜǎǘ ƛƴ ŀōǎǘǊŀŎǘ ŀƴŘ ŎƻƳǇƭŜȄ άǘƘŜƻǊŜǘƛŎŀƭέ ƛǎǎǳŜǎΦ {ǘǳŘŜƴǘǎ ŀƴŘ 
ǘŜŀŎƘŜǊǎ ŦƛƴŘ ǘƘŜ ǾŀǊƛƻǳǎ ǎŎƛŜƴŎŜ ŎƻƴŎŜǇǘǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ŎǳǊǊƛŎǳƭŀ άǘƻƻ ŘƛŦŦƛŎǳƭǘέ ŀƴŘΣ ƛƴ ǘƘŜƛǊ ŜȅŜǎΣ άƴƻǘ ŀǘ 
ŀƭƭ ƛƴǘŜǊŜǎǘƛƴƎέ όŜǎǇŜŎƛŀƭƭȅ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǿƛǘƘΣ ŜΦƎΦ ŜǘƘƛŎǎ ƻǊ ŀŜǎǘƘŜǘƛŎǎ ŎƻǳǊǎŜǎύΦ 9ǎǇŜŎƛŀƭƭȅ ƛƴ ǘƘŜ ŎŀǎŜ 
of in-service teachers, although they teach science, they often present low self-esteem concerning their 
skills in describing, discussing and elaborating science concepts, theories and phenomena in the classroom 
(Guskey 1988, Allinder 1994, Connor 2007). 
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Figure 3: Inquiry Based Science Education Circle in CASE project 

This is achieved through their active participation in activities that make sense to the students, chiefly due 
to the fact that they are largely initiated by those students themselves. Students understand in-depth the 
scientific concepts through their own perception of the world that surrounds them and through their own 
experiences and reflective processes. 
 

3.2 The CASE Method 

The CASE project elaborates a methodology that regards teachers as agents of change. It aims to empower 

their profession with skills and competencies that will enable them to widen their teaching capabilities by 

incorporating creativity and art in science education. For this, the consortium has a specific master plan 

that will be followed, containing a series of training events supported by the CASE materials. The scope of 

this training scheme will be to motivate teachers to become aware of specific weaknesses in their own 

practice and the need to make necessary improvements aligned to the guidelines of Europe for the future 

of science education. In general, this requires a deeper change in motivation that cannot be achieved 

through changing material incentives. Such changes come about when teachers have high expectations, 

a shared sense of purpose, and above all, a collective belief in their common ability to make a difference 
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to the education of the children they serve. Individual teachers need to gain understanding of specific 

best practices. In general, this can only be achieved through training and demonstration of such practices 

in authentic settings. 

The CASE project is going to be implemented following a structure with: 

- 3 outputs to conduct the needed work of preparation and Development of support material 

(O2), Implementation Activities & Pilots (O3) and Evaluation, Validation and Quality of the 

projects activities (O4) 

- 3 Training activities ς summer schools (C1 ς C3) where the participants will be trained on how 

they can implement the CASE Pilots and they will act as agents in their countries. 

All categories of activities are presented in the following timeline (figure 4) so to illustrate the plan that 

the project has. The main aim is that each year CASE will train at least 16 persons (teachers, artists working 

with students, in service teachers) in order to be ready to implement the activities in the next school year. 

In total the project aims to train at least 48 persons so to initiate a network of CASE ambassadors that will 

work in their countries with other teachers and schools.  

 

Figure 4: The timeline of CASE project.  
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3.3 Structuring the CASE Material 

In CASE, science and art are intertwined, as shown in Table 1 below. The interaction between these fields 

within IBSE requires creative solutions on the part of both students and teachers and enables new ways 

of thinking about the science curriculum. In CASE, a core cycle of query, evidence collection, analysis, 

explanation, connection, communication and reflection is adopted and at the same time puppetry, 

theatre, slowmation and digital storytelling in science education create a multi modal learning 

environment. In CASE, science understanding is based on the use of models, representations and other 

forms of visualization, in order to explain, clarify and demonstrate complex or abstract phenomena 

(Seroglou, 2006). We are using the steps of the Inquiry Based Science Education Circle (figure 3).  
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Table 1: CASE activities in the context of Inquiry Based Science Education 

IBSE Steps 
Learning Science Through 

Theatre 
 

Learning Science Through 
Puppetry 

Learning Science Through Digital Narratives and 
Storytelling 

Slowmation Storytelling 

Question 

Students face a scientifically 
oriented question and are asked 
to think of a story and 
characters about it  

Hand-puppets ask students 
scientifically oriented question  

Students face a scientifically 
oriented question and are asked 
to develop a narrative about it 

Students face a scientifically 
oriented question and are asked 
to develop a story about it. 
Students will create storyboards 
and flipbook-style animations 
with paper and pencils 

Evidence 
Students search for information 
and try to integrate them into a 
script 

Students search for information 
in discussion with hand-puppets 

Students search for information 
and include them in the 
narrative that they develop 

Students search for information 
and include them in their story. 
They will work with relevant 
scientists and engineers to learn 
about the specific topic 

Analyze 
Students discuss, analyze 
science concepts while creating 
a theatrical script 

Students play, discover and 
observe using their senses 

Students discuss, analyze 
science concepts while creating 
a scenario for slowmation 

Students discuss, analyze 
science concepts while creating 
their digital storytelling using a 
specific platform (the STORIES 
platform) 

Explain 

Students explain science 
concepts while developing their 
theatrical performance. They 
communicate with researchers 
as well as artists in order to 
integrate the explanations into 
the performance.  

Students collaborate and 
discuss decisions with hand-
puppets 

Students explain science 
concepts while creating props 
(heroes and backgrounds) 

Students will explore drawing, 
visual communication and 
image making to develop their 
ideas and concepts 
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IBSE Steps 
Learning Science Through 

Theatre 
 

Learning Science Through 
Puppetry 

Learning Science Through Digital Narratives and 
Storytelling 

Slowmation Storytelling 

Connect 

Students explore the subject 
spherically and find 
interconnections during 
teamwork on music 
composition, scenography, 
lighting, costumes video 
production or editing etc. 

Students discuss with hand-
puppets in order to make 
connections of the new 
scientific knowledge  

Students explore the subject 
spherically and find 
interconnections during 
teamwork on shooting and 
recording sounds and narration 
for slowmation 

Student will follow their story. 
They will be able to compose 
music and prepare a video or a 
performance and film it. They 
will develop 3D printing models 
to use in their story and also a 
digital book, the digital 
storytelling, with all the 
components in it (music, 
theatre, visual objects).  

Communicate 

Students use their bodies and 
voices to communicate scientific 
concepts in their theatrical 
performance. They perform in 
front of audience within their 
school or in any local and 
national initiative. Also, they 
disseminate their event in their 
local community 

Students communicate science 
concepts using forms of art 
(living statue, painting, puppets) 

Students use images and sounds 
to animate and communicate 
science concepts as they edit 
their slowmation videos 

Their project will be uploaded in 
the STORIES platform and they 
will share it and communicated 
to the rest of the school. Also, 
they will organize an event to 
perform and demonstrate their 
result, open to the audience.  

Reflect 
Students evaluate their work 
and receive feedback from 
artists and scientists 

Students reflect on the learning 
process discussing with hand-
puppets 

Students show the developed 
video, discuss and reflect with 
artists and scientists 

Students evaluate their work 
and receive feedback from 
artists and scientists 

 



 

 

CASE has been funded within the framework of the European Union 

Erasmus+ programme 

 

 

Page 16 of 36 

 

Guidelines 

Students and teachers, in their way to become scientifically literate citizens, use puppets, theatre, 

slowmation and storytelling in order to learn science concepts and phenomena, representing them and 

their personal perspective about science in their activities. They develop a spirit of co-operation and 

teamwork, actively participating in the negotiation of scientific concepts and develop creative and critical 

thinking skills. Students and teachers handle knowledge from science in society, present attitudes and 

values that are expressed by science and affect their life in and out of the school (Seroglou, 2006, AAAS, 

1993, Aduriz-Bravo, 2005).  

Students and teachers recontextualize the facts and concepts of science creating new mediums of 

communication and interpretation of abstract science concepts (Hofstein & Rosenfeld 1996; Seroglou, 

2006, Piliouras, et al., 2011; Seroglou & Aduriz- Bravo, 2007). Learning Science Through Theatre, Learning 

Science Through Puppetry and Learning Science Through Digital Narratives and Storytelling (Slowmation 

and Storytelling) contributes to further bridging school with society, allowing students to present their 

ideas, to improve their self-esteem, to take an active part, to use and develop educational material. A 

spread of information, collaboration, contribution, codependence and team spirit occurs, to achieve the 

knowledge and information transformation from single-dimensional and limited to multidimensional 

(Koulountzos & Seroglou 2007b). 

The CASE science activities that use art and narratives (puppetry, theatre, slowmation, storytelling) seem 

to non-experts less complicated and friendlier than general descriptions of scientific theories and have 

ǘƘŜ ŀŘŘŜŘ ōƻƴǳǎ ƻŦ ōŜƛƴƎ ƳƻǊŜ άǇŜǊǎƻƴŀƭέ ŀƴŘ ǊŜƭŀǘŀōƭŜΦ ¢ƘŜ /!{9 ŀŎǘƛǾƛǘƛŜǎ ŎǊŜŀǘŜ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ǘƻ 

integrate knowledge, to set the scientific events in context and facilitate students and teachers to 

encounter science knowledge in a more holistic context ŀǎ ǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ƛƴ ǘƘŜ 9/Ωǎ ǊŜŎŜƴǘ ǊŜǇƻǊǘ 

Science Education for responsible citizenship (2015).  

During the CASE activities students learn in a pleasant, transformative and effective way using materials 

and situations they are familiar such as puppets, costumes, toys, photos, music, painting, 3D printing etc. 

to represent their constructions of science concepts, develop narratives to present their science 

knowledge, engage with science concepts in multiple and transformative ways (Kress et al., 2001; Hoban 

et al., 2007; Seroglou et al., 2008; Keast et al., 2010; Brown, 2011; Mezirow, 2000; Hoban & Nielsen, 2010). 
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4.  Template for the Cases 
Lƴ ǘƘŜ !ƴƴŜȄΣ ǘƘŜ /!{9 ǇǊƻƧŜŎǘΩǎ ǘŜƳǇƭŀǘŜ Ƴŀȅ ōŜ ŦƻǳƴŘΦ Lǘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ƻǳǊ ǘǊŀƛƴƛƴƎ 
materials for Learning Science Through Theater, Learning Science Through Puppetry and Learning Science 
Through Digital Narrative and Storytelling. 
The aim ƻŦ ǘƘŜ ǘŜƳǇƭŀǘŜ ƛǎ ǘƻ ǎǳǇǇƻǊǘ ǘŜŀŎƘŜǊǎΩ ŘŜǾŜƭƻǇƳŜƴǘΣ ŘŜǎŎǊƛǇǘƛƻƴ ŀƴŘ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜƛǊ 
own CASE-inspired teaching activities by providing a strong theoretical and pedagogical background. In 
this chapter, a brief description is provided as a guide to tƘŜ ǘŜŀŎƘŜǊǎΩ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ ǘŜƳǇƭŀǘŜΦ ¢ƘŜ 
ŘŜǎŎǊƛǇǘƛƻƴ Ŧƻƭƭƻǿǎ ǘƘŜ ǘŜƳǇƭŀǘŜΩǎ ǎǘǊǳŎǘǳǊŜΦ 
 

Name of your activity 

 
Choosing a name for the art-science activity is a fun and important part of your process. We recommend 
involving your students in this choice. This allows students to experience ownership towards the activity 
and its content. 
  
¢ƘŜǊŜ ƛǎ ƴƻ άŎƻǊǊŜŎǘέ ǿŀȅ ǘƻ ƴŀƳŜ ȅƻǳǊ ŀŎǘƛǾƛǘȅΦ LƴŎƭǳŘƛƴƎ ŀƴ ŜƭŜƳŜƴǘ ƻŦ ǎŎƛŜƴŎŜ ŀƴŘ ŀƴ ŜƭŜƳŜƴǘ ƻŦ ŀǊǘǎ ƛƴ 
ǘƘŜ ŀŎǘƛǾƛǘȅΩǎ ƴŀƳŜ ƛǎ ŀ ƎƻƻŘ ǿŀȅ ǘƻ ƛƴŘƛŎŀǘŜ ǘƻ ǘƘƻǎŜ ƛƴǾƻƭǾŜd what the nature of the activity is. Some 
ǎǳƎƎŜǎǘƛƻƴǎ Ƴŀȅ ōŜ άǘƘŜ 5ǊŀƳŀ ƻŦ WǳǇƛǘŜǊέ ƻǊ ά!ƴƛƳŀǘƛƻƴ ŦƻǊ ǘƘŜ {ŜŀǎƻƴǎέΦ 
 

Some words about the activity 

 
A general description of the activity should be included in this section. Some important issues to address 
are how you plan to bring together elements of science and art education; why you consider this to be a 
creative activity; an explanation of what you expect the students to learn; and added values for the 
students beyond the curriculum (e.g. how they may interact socially during the activity, potential to 
support critical thinking skills, etc.). 
 

Implementation phases ς General overview 

 
Implementation of CASE activities follows an inquiry-based art and science approach in seven phases: 
  
1) Question. 2) Evidence. 3) Analysis. 4) Explain. 5) Connect. 6) Communication. 7) Reflect. 
 
For each of these phases, the CASE template accommodates detailing the key characteristics, the 
ŜŘǳŎŀǘƻǊǎΩ ŀŎǘƛƻƴǎΣ ŀƴŘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ŀŎǘƛƻƴǎΦ When developing your own template, it is especially exciting 
to add new insights and ideas during the various phases, which you have not tried before.  
 

Implementation phase ς Question 

 
Key Characteristics: Finding a scientifically oriented question for the students to investigate.  
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9ŘǳŎŀǘƻǊǎΩ ŀŎǘƛƻƴǎΥ Describe the chapter/module/theme from the ŎƭŀǎǎŜǎΩ ǎŎƛŜƴŎŜ curriculum which 
provides the focus for the CASE activity. Document the dialogue with the students, and the questions they 
ask. 
   
{ǘǳŘŜƴǘǎΩ ŀŎǘƛƻƴǎΥ 5ŜǎŎǊƛōŜ ȅƻǳǊ ŜȄǇŜŎǘŀǘƛƻƴǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ŘǳǊƛƴƎ ǘƘŜ άǉǳŜǎǘƛƻƴέ ǇƘŀǎŜΦ What is 
required of them? Students may play an important role in choosing the overall question from a pool of 
options provided by the teacher and drawn from the curriculum. 
 

Implementation phase ς Evidence 

 
Key Characteristics: Describing the details of how the students will gather evidence relating to their 
specific question.  
 
9ŘǳŎŀǘƻǊǎΩ ŀŎǘƛƻƴǎΥ The teacherΩǎ ǊƻƭŜ ƛƴ ǘƘƛǎ ǇƘŀǎŜ ƛǎ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ evidence gathering. 
Describe what you will need for this specific activity (e.g. specific books, laboratory equipment, internet 
access etc.).  
 
{ǘǳŘŜƴǘǎΩ ŀŎǘƛƻƴǎΥ Describe the details of how students will gather evidence in this activity. Mention 
specific challenges that may arise, and how they may be dealt with.  
 

Implementation phase ς Analysis 

 
Key Characteristics: Describing the organization and analysis of data collected during the previous phase. 
 
9ŘǳŎŀǘƻǊǎΩ ŀŎǘƛƻƴǎΥ Describe how to coordinate the discussions among students about the scientific data. 
tǊƻǾƛŘŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ǎǘǊŀǘŜƎƛŜǎ ǿƘƛŎƘ ȅƻǳ Ƴŀȅ ǳǎŜ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ƻǊƎŀƴƛȊŀǘƛƻƴ ƻŦ ǘƘŜƛǊ ŘŀǘŀΦ 
Then, provide details for how the students will be invited to begin their arts activity, inspired by their 
ŀƴŀƭȅǎƛǎΦ ²Ŝ ŜƴŎƻǳǊŀƎŜ ȅƻǳ ǘƻ ōŜ ŎǊŜŀǘƛǾŜ ƘŜǊŜΗ ¢ƘŜǊŜ Ƴŀȅ ƴƻǘ ōŜ ŀ άƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭέ ǿŀȅ ǘƻ ƳŀƪŜ ǘƘƛǎ 
transition from the scientific analysis to the artistic part of the activity.   
 
{ǘǳŘŜƴǘǎΩ ŀŎǘƛƻƴǎΥ students analyze and categorize the data. They make a first attempt to create a scenario 
on which their arts-education activity will be based. They may work in groups to generate ideas for how 
to achieve this. 
 

Implementation phase ς Explain 

 
Key Characteristics: Here students engage in dialogue in order to contemplate possible explanations and 
answers for the question raised earlier.  
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9ŘǳŎŀǘƻǊǎΩ ŀŎǘƛƻƴǎΥ ¢ƘŜ ǘŜŀŎƘŜǊ ǎǳǇǇƻǊǘǎ ǎǘǳŘŜƴǘǎΩ ƳŀƪƛƴƎ ŎƻƴƴŜŎǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜƛǊ ǉǳŜǎǘƛƻƴ ŀƴŘ ǘƘŜ 
gathered data. 
 
{ǘǳŘŜƴǘǎΩ ŀŎǘions: Students collaborate and discuss decisions about the basic explanations they will adopt 
to answer the scientific question(s). This discussion should provide content for the arts-education 
ŀŎǘƛǾƛǘȅΩǎ ǇǊƻŎŜǎǎ ŀƴŘ ǇǊƻŘǳŎǘΦ 
 

Implementation phase ς Connect 

 
Key Characteristics: Inter-disciplinarity: as students connect scientific concepts with areas of knowledge 
drawn from arts and art forms.  
 
9ŘǳŎŀǘƻǊǎΩ ŀŎǘƛƻƴǎΥ 5ŜǎŎǊƛōŜ ǎǇŜŎƛŦƛŎ ǿŀȅǎ ƛƴ ǿƘƛŎƘ ǘƘŜ ǘŜŀŎƘŜǊ ǿƛƭƭ ƎǳƛŘŜ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ŜȄǇƭƻǊŀǘƛƻƴ ƻŦ 
science connection to specific, concrete areas of knowledge in the arts. Note: there are many ways to do 
this, and we encourage you to discover your own new ones. It is important to remember that inter-
disciplinary projects have the deepest meaning and added value when all disciplines are involved with 
equal levels and treated with equal value and importance. Specific, concrete measures may include finding 
materials from the science class (leaves, rocks, liquids, etc.) to be used in the arts education activities.   
 
{ǘǳŘŜƴǘǎΩ ŀŎǘƛƻƴǎΥ 5ŜǎŎǊƛōŜ ǘƘŜ ƛƴǉǳƛǊȅ ǇǊƻŎŜǎǎ ȅƻǳ ǿƛǎƘ ǘƘŜ ǎǘǳŘŜƴǘǎ ǘƻ ǳƴŘŜǊƎƻΦ ²Ƙŀǘ ƪƛƴŘ ƻŦ 
understandings would you like them to gain at the intersection of science and art? What kind of questions 
do they need to ask in order to reach this? Note: be specific and use concrete, tangible examples from both 
science and art in your description of this phase. 
  

Implementation phase ς Communication 

 
Key Characteristics: Describing the methods, tools, and activities the students will use to communicate 
their new knowledge and the process they have undergone. 
 
9ŘǳŎŀǘƻǊǎΩ ŀŎǘƛƻƴǎΥ 5ŜǎŎǊƛōŜ ǘƘŜ ǿŀȅ ƛƴ ǿƘƛŎƘ ǘƘŜ ǘŜŀŎƘŜǊόǎύ ƛƴ ȅƻǳǊ ŀŎǘƛǾƛǘȅ ǿƛƭƭ ƎǳƛŘŜ ǎǘǳŘŜƴǘǎΩ ǊŜŀŎƘƛƴƎ 
out to various target audience. These may be the general public, families, local community, professional 
artists, scientists, etc.  
 
{ǘǳŘŜƴǘǎΩ ŀŎǘƛƻƴǎΥ Lƴ ǘƘƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ǘŜƳǇƭŀǘŜΣ ŘŜǎŎǊƛōŜ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀŎǘƛƻƴǎ ŀƴŘ ƛŘŜŀǎΦ 
Include links to websites (e.g. local radio station) which may inspire students to reach out to others. Also, 
include ideas which were raised by the classroom, but which were not realized due to limitations of time, 
resources, etc. These may come in handy for future implementations of your activity!  
 

Implementation phase ς Reflect 

 
Key Characteristics: Describing the approach to student reflection and assessment of the activity. 
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9ŘǳŎŀǘƻǊǎΩ ŀŎǘƛƻƴǎΥ Describe Ƙƻǿ ǘƘŜ ǘŜŀŎƘŜǊόǎύ ƛƴǘŜƴŘ ǘƻ ƭŜŀŘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǊŜŦƭŜŎǘƛƻƴ ǇǊƻŎŜǎǎΦ Lǘ ƛǎ 
important to note that there many different elements and perspectives to reflect on in the CASE approach. 
Students may reflect on the scientific inquiry process, on the arts inquiry process, on the way in which the 
arts impacted their sensation and experience, on the challenges they met during the process, and more. 
Note: Typically, students will surprise you during reflections about the CASE activity! Make sure you are 
prepared for this by being open ŀƴŘ ŀŎŎŜǇǘƛƴƎ ǘƘŀǘ ǘƘŜ ŘƛǎŎǳǎǎƛƻƴ Ƴŀȅ ǿŀƴŘŜǊ ƛƴǘƻ άǳƴŎƘŀǊǘŜǊŜŘ ǿŀǘŜǊǎέΦ 
This is acceptable and even recommended. Let it happen. See where it takes you.  
 
{ǘǳŘŜƴǘǎΩ ŀŎǘƛƻƴǎΥ Use this part of the template to plan for, and especially document, studentsΩ reflections 
upon their experience here. They may produce interesting reflections, and this is a crucial part of their 
inquiry process. For many of them, the CASE activity will have been a completely new experience. It will 
have challenged them in new ways which are surprising. Their physical class structure has probably been 
different than what they are used to. Their daily schedule may have changed. The goals of learning, as 
they perceive them, have been altered. They are in new territory. Many of your students will, during 
reflection, provide insight into their creative process. This helps the other pupils (and the educators) 
understand and put words to what they have experienced. 
 
Note: CASE activities may be new, challenging, and exciting. But not all students find CASE to be easy. 
Some pupils depend very much on a rigid structure for the daily process in the classroom. For these 
students, CASE may be strange, and they may intuitively search for their familiar situation. Do encourage 
them to be open about this. You will most certainly gain new insights about how to adapt CASE to 
additional personalities of students in the future. 
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6. ANNEX 
Dear teacher, 

This annex includes a template which you may use to structure, describe and document your own ideas 

for activities within the CASE projectΩǎ ŦǊŀƳŜǿƻǊƪΦ 

Good luck! 
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The CASE Project and Inquiry based science education 

In CASE, primary teachers are agents of change.  

Dear teacher, 

This document is a template which the CASE project places at your disposal in order to 

encourage you to plan, document and communicate creat ive teaching sequences. In CASE, 

science and the arts are intertwined. Based on pre -existing creative CASE materials, we would 

like to invite you to take the exciting journey of developing your own ideas for how your 

classroom may feel.   

CASE aims to empo×ÅÒ ÔÅÁÃÈÅÒÓȭ ÐÒÏÆÅÓÓÉÏÎ ×ÉÔÈ ÓËÉÌÌÓ ÁÎÄ ÃÏÍÐÅÔÅÎÃÉÅÓ ×ÈÉÃÈ ×ÉÌÌ ÅÎÁÂÌÅ ÔÈÅÍ ÔÏ 

widen their teaching capabilities by strengthening creativity in the classroom. Our approach to 

creativity lies at the intersection of science and art in education. 

Inquiry Based Science Education (IBSE) is a method of teaching and learning that focuses on use of 

questions, problems, and educational scenarios used to engage students in concepts of science and 

support their acquisition of scientific knowledge and skills. This is achieved through their active 

participation  in activities that make sense to the students, chiefly due to the fact that they are largely 

initiated by those students. Students understand in-depth the scientific concepts through their own 

perception of the world that surrounds them and through their own experiences and reflective 

processes. 

In CASE, science and the arts are intertwined . The interaction between these fields within IBSE 

requires creative solutions on the part of both students and teachers, and enables new ways of 

thinking about the science curriculum, as shown below. 

Various approaches have been developed for IBSE implementation. In CASE, a core cycle of query, 

evidence collection, analysis, explanation, connection, communication and reflection (see Figure 1) 

is adopted, based on previous initiatives in the field (e.g. the CREATIONS project2). 

                                                           
2 www.creations-project.eu / H2020-EU Project reference: 665917 

http://www.creations-project.eu/
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            Figure 1: Phases of IBSE 

 

This cycle emphasizes the need for students to engage in creative processes, through which they will 

act as young scientists and communicate science. In Figure 2, actions that students perform in each 

IBSE phase are briefly shown. 
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Figure 2: Student actions at each stage of IBSE 

 

  


