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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
them as ‘makers’; they are also developing or ‘becoming’ themselves. Slowly, small changes accumulate
to contribute to ‘journeys of becoming’. These individual journeys accumulate together, embedded within
an ethical awareness of the impact of creative actions on the group.

The main targets of CASE project are:

e 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-
media tools available on the project’s web platform.

e 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.

e validate and evaluate the project’s approach.

e 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
/8 = related to scientific themes and will learn science in a creative way. This case
- "-":b promotes the comprehension of scientific concepts and phenomena, development

. M 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
connection of science with aspects of art, aiming at the enhancement of students’ interest in science.

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
arouse children’s curiosity, which instantly will stimulate them to discover. 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.

Erasmus+ programme
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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 students’
artifacts.

Erasmus+ programme
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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.

Educational Objectives

Sparking
Interest and
Excitement

Experiencing excitement, interest, and motivation to learn about
phenomena in the natural and physical world.

nderstanding Generati derstandi ememberi d usi concepts
scientific Content Generating, understanding, remembering, and using concepts,

and Knowledge explanations, arguments, models, and facts related to science,

Engaging in

Strands — Scientific
Reasoning

Manipulating, testing, exploring, predicting, questioning, observing,
analysing, and making sense of the natural and physical world.

Pedagogic

Reflecting an sClence as a way or knowing, inciuding the pro
Reflecting on neflecting Vo, g, g the p

Principles
Science

Using the Tools
and Language of
Science

Participation in scientific activities and learning practices with others,
using scientific language and tools.

Identifying with
the Scientific
Enterprise

Coming to think of oneself as a science learner and developing an identity
as someone who knows gbout, uses, and sometimes contributes to science.

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 world?

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 is positioned as a “holder” within which
creative STEM education (as opposed to all STEM education) is being nurtured, grown or “encultured” via
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 for all involved. This means being able to ask “what if” and “as if”
questions:

e what if I/we choose to explore this scientific question rather than that one...?;

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

e how can I/we imagine this as if | were...?;

e what happens if | as student collaborate with that artist as if I...?.

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/).
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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 adult professionals imagine new ideas in STEM education; to shift from “what
is” to new possibilities of “what might be”. As we move in another layer towards the centre of the graph,
we can see four key defining features of CASE classroom environments. These are the 4Ps of engagement
in creative STEM education (Craft, 2011):
e pluralities: opportunities for students and teachers to experiment with many different places,
activities, personal identities, and people
e possibilities: opportunities for possibility thinking, transitioning from what is to what might be, in
open possibility spaces
e  participation: opportunities for students and teachers to take action, make themselves visible on
their own terms, and act as agents of change
o 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 approach. Students’ stories will promote the idea of dialogue 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 principles. Hence the connector in the image between WHC and LDS, and the students’ 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
them as ‘makers’; they are also developing or ‘becoming’ themselves. Slowly, small changes accumulate
to contribute to “journeys of becoming” (shown developing across the layers in Figure 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-scale creative changes or “quiet revolutions” can take place for
the group as a whole (shown as emerging from the heart of the project’s cases).

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
generate conversations between their ideas and those of the “public” in order that a shared 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 knowledge and expertise; they cannot be viewed as “information deliverers”. Itis
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)
states “there is and always has been significant common ground between art and science, encompassing
not only issues of mutual concern but also modes of enquiry.” If we accept that artists and scientists
(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 science is “usually seen
as rational and analytical and art often considered subjective and emotional.” With perceptions of art 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
reassessed, as also the ways in which students are expected to learn and teachers’ to be trained (Seroglou
2006). When teaching science, learners’ motivation is always a challenge: How to motivate students, and
in-service teachers, to develop active interest in abstract and complex “theoretical” issues. Students and
teachers find the various science concepts presented in curricula “too difficult” and, in their eyes, “not at
all interesting” (especially when compared with, e.g. ethics or aesthetics courses). Especially in the case
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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7. Reflect
s reflect on the
tory p 255 and on
what they have learned

3. Analyze
5. Connect Students analyze
Students connect their evidence
explanations with scientific
knowledge

4. Explain
Students formulate
data-based explanations

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
(02), Implementation Activities & Pilots (03) and Evaluation, Validation and Quality of the
projects activities (04)

- 3 Training activities — summer schools (C1 — 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.
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Figure 4: The timeline of CASE project.

ST m CASE has been funded within the framework of the European Union Page 12 of 36
Ta M Erasmus+ programme




Guidelines

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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IBSE Steps

Table 1: CASE activities in the context of Inquiry Based Science Education

Learning Science Through
Theatre

Learning Science Through
Puppetry

Learning Science Through Digital Narratives and
Storytelling

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

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

Students discuss, analyze
science concepts while creating
a theatrical script

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.

Hand-puppets ask students
scientifically oriented question

Students search for information
in discussion with hand-puppets

Students play, discover and
observe using their senses

Students collaborate and
discuss decisions with hand-

puppets

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

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

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

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

* W -Erasmus+
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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

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

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

Students will explore drawing,
visual communication and
image making to develop their
ideas and concepts



IBSE Steps

Connect
Communicate

Guidelines

Learning Science Through
Theatre

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

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 evaluate their work
and receive feedback from
artists and scientists

Learning Science Through
Puppetry

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

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

Students reflect on the learning
process discussing with hand-

puppets

Learning Science Through Digital Narratives and
Storytelling

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

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

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

* W -Erasmus+
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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).

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.

Students evaluate their work
and receive feedback from
artists and scientists
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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
the added bonus of being more “personal” and relatable. The CASE activities create the background to
integrate knowledge, to set the scientific events in context and facilitate students and teachers to
encounter science knowledge in a more holistic context as t is recommended in the EC’s recent report
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
etal., 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

In the Annex, the CASE project’s template may be found. It is based on the structure of our training
materials for Learning Science Through Theater, Learning Science Through Puppetry and Learning Science
Through Digital Narrative and Storytelling.

The aim of the template is to support teachers’ development, description and documentation of their
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 the teachers’ working with the template. The
description follows the template’s structure.

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.

There is no “correct” way to name your activity. Including an element of science and an element of arts in

the activity’s name is a good way to indicate to those involved what the nature of the activity is. Some
suggestions may be “the Drama of Jupiter” or “Animation for the Seasons”.

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 — 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

educators’ actions, and the students’ actions. 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 — Question

Key Characteristics: Finding a scientifically oriented question for the students to investigate.
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Educators’ actions: Describe the chapter/module/theme from the classes’ science curriculum which
provides the focus for the CASE activity. Document the dialogue with the students, and the questions they
ask.

Students’ actions: Describe your expectations of the students during the “question” phase. 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 — Evidence

Key Characteristics: Describing the details of how the students will gather evidence relating to their
specific question.

Educators’ actions: The teacher’s role in this phase is to support the students’ evidence gathering.
Describe what you will need for this specific activity (e.g. specific books, laboratory equipment, internet
access etc.).

Students’ actions: 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 — Analysis

Key Characteristics: Describing the organization and analysis of data collected during the previous phase.

Educators’ actions: Describe how to coordinate the discussions among students about the scientific data.
Provide details about strategies which you may use to support the students’ organization of their data.
Then, provide details for how the students will be invited to begin their arts activity, inspired by their
analysis. We encourage you to be creative here! There may not be a “one size fits all” way to make this
transition from the scientific analysis to the artistic part of the activity.

Students’ actions: 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 — 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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Educators’ actions: The teacher supports students’ making connections between their question and the
gathered data.

Students’ actions: 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
activity’s process and product.

Implementation phase — Connect

Key Characteristics: Inter-disciplinarity: as students connect scientific concepts with areas of knowledge
drawn from arts and art forms.

Educators’ actions: Describe specific ways in which the teacher will guide the students’ exploration of
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.

Students’ actions: Describe the inquiry process you wish the students to undergo. What kind of
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 — Communication

Key Characteristics: Describing the methods, tools, and activities the students will use to communicate
their new knowledge and the process they have undergone.

Educators’ actions: Describe the way in which the teacher(s) in your activity will guide students’ reaching
out to various target audience. These may be the general public, families, local community, professional
artists, scientists, etc.

Students’ actions: In this part of the template, describe the students’ communication actions and ideas.
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 — Reflect

Key Characteristics: Describing the approach to student reflection and assessment of the activity.
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Educators’ actions: Describe how the teacher(s) intend to lead the students’ reflection process. It is
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 and accepting that the discussion may wander into “unchartered waters”.
This is acceptable and even recommended. Let it happen. See where it takes you.

Students’ actions: Use this part of the template to plan for, and especially document, students’ 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 project’s framework.

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 creative 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 empower teachers’ profession with skills and competencies which will enable them to
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 project?).

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

\ 4

3. Analyze

¥

4. Explain
\ 4

5. Connect

7. Reflect

I |

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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7. Reflect
Students reflect on the
exploratory proce nd on
what they have learned

3. Analyze
Students analyze
evidence

5. Connect
Students connect their
explanations with scientific

knowledge .
\\\
- N
b 4. Explain
. Students formulate
. data-based explanations
Figure 2: Student actions at each stage of IBSE
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“Name of your activity”

Some words about the activity

Please provide a general description of your activity here.

Implementation phases

Below, provide a detailed description of the implementation phases of the activity.
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PHASE 1. QUESTION

3. Analyze
L 4

4, E?Ialn

5. Connect
¥
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. Reflect
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5:_0 KEY CHARACTERISTICS

Please provide the key characteristics of this phase of the activity here.

n\‘m EDUCATORS’ ACTIONS

Please describe the eduators’ actions for this phase of the activity here.

v @
H\I STUDENTS ACTIONS

Please describe the students’ actions during this phase of the activity here.

s,

’“ LINKS

Please provide relevant links (e.g. websites, social media) here.
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PHASE 2. EVIDENCE

3. Analyze
g

4. Explain

5. Connect

oo

™
v

550 KEY CHARACTERISTICS

Please provide the key characteristics of this phase of the activity here.

n“m EDUCATORS’ ACTIONS

Please describe the eduators’ actions for this phase of the activity here.

¢
w\l STUDENTS ACTIONS

Please describe the students’ actions during this phase of the activity here.

s,
1N

LINKS

Please provide relevant links (e.g. websites, social media) here.
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PHASE 3. ANALYSIS 3. Aayze

4. Explain
2

5. Connect
¥

ol

™
.1

::_0 KEY CHARACTERISTICS

Please provide the key characteristics of this phase of the activity here.

ﬁm EDUCATORS’ ACTIONS

Please describe the eduators’ actions for this phase of the activity here.

v @
w STUDENTS ACTIONS

Please describe the students’ actions during this phase of the activity here.

A\l
N

LINKS

Please provide relevant links (e.g. websites, social media) here.
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3. Analyze
L 4

4, Eglaln

5. Connect
d
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. Reflect

PHASE 4. EXPLAIN

CD

5:_0 KEY CHARACTERISTICS

Please provide the key characteristics of this phase of the activity here.

ﬁm EDUCATORS’ ACTIONS

Please describe the eduators’ actions for this phase of the activity here.

¢
w\l STUDENTS ACTIONS

Please describe the students’ actions during this phase of the activity here.

A\l
N

LINKS

Please provide relevant links (e.g. websites, social media) here.
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3. Analyze
g

4. Explain
L 2

PHASE 5. CONNECT

5. Connect
.

ol

-
o

3:_0 KEY CHARACTERISTICS

Please provide the key characteristics of this phase of the activity here.

n\‘m EDUCATORS’ ACTIONS

Please describe the eduators’ actions for this phase of the activity here.

v @
w STUDENTS ACTIONS

Please describe the students’ actions during this phase of the activity here.

s,

,“ LINKS

Please provide relevant links (e.g. websites, social media) here.
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PHASE 6. COMMUNICATION e

ol

o
v

5:_0 KEY CHARACTERISTICS

Please provide the key characteristics of this phase of the activity here.

ﬁ‘m EDUCATORS’ ACTIONS

Please describe the eduators’ actions for this phase of the activity here.

v
w STUDENTS ACTIONS

Please describe the students’ actions during this phase of the activity here.

s,

’“ LINKS

Please provide relevant links (e.g. websites, social media) here.
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3. Analyze
¥

4. Explain

5. Connect
9

PHASE 7. REFLECT

oo

™
v

550 KEY CHARACTERISTICS

Please provide the key characteristics of this phase of the activity here.

-n“m EDUCATORS’ ACTIONS

Please describe the eduators’ actions for this phase of the activity here.

¢
w\l STUDENTS ACTIONS

Please describe the students’ actions during this phase of the activity here.

s,
1N

LINKS

Please provide relevant links (e.g. websites, social media) here.
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