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[bookmark: _Toc450047467]Introduction / Demonstrator Identity
[bookmark: _Toc450047468]Subject Domain
SCIENCE ART SHOW Demonstrator is based on 3d modeling and is applicable to all sciences.
[bookmark: _Toc450047469]Type of Activity
Project consists of two types of activities:
· School based activity
· Science center based activity
[bookmark: _Toc450047470]Duration
· This demonstrator consists of 7 types of workshops – each 90 min. Depending on the teachers and the students, some workshops can be held more times, in order to achieve better understanding of the scientific subject and achieving better results
· Overall duration of the project can vary from 1 week up to 2 months, depending on the agreement between the teacher and the students, and depending on cooperation and agreement with the Science Center
[bookmark: _Toc450047471]Setting (formal / informal learning)
· Formal – workshops that take place in a classroom
· Informal – workshops that take place in a Science Center
[bookmark: _Toc450047472]Effective Learning Environment
· Simulations
· Art-based
· Dialogic Space / argumentation
· Visit to research centres (virtual/physical)
· Communication of scientific ideas to audience






[bookmark: _Toc450047473]Rational of the Activity / Educational Approach

[bookmark: _Toc450047474]Challenge 
The greatest challenge of this demonstrator is coordinating the workshop activities and the use of 3D printer with a science centre or a science institution (almost none of the schools have a 3D printer). This leads to a smaller challenge – proper coordination between institutions.
This kind of educational activities are not traditionally used in education and accepting them as a learning tool is a challenge both for teachers and for students.
School system in Serbia rarely allows this kind of approach in a science classroom, due to extensive curriculum and lack of time during school hours. This leaves almost no space for teachers to implement creative activities, so these kinds of projects have to be realized in teachers’ and students’ free time, while honouring their other obligations, and also within time schedule of a science institution. This also leads to a very challenging time management.
3D modelling (or three-dimensional modelling) is the process of developing a mathematical representation of any surface of an object (either inanimate or living) in three dimensions via specialized software (Hamza Contractor et al, / (IJCSIT) International Journal of Computer Science and Information Technologies, Vol. 3 (2), 2012,3648-3649). For some students, this process of converting shape into mathematical figures can be very challenging. Conquering the software for 3D modelling sometimes isn’t easy, so it’s better to prepare for this plausible challenge.
[bookmark: _Toc450047475]Added Value
SCIENCE ART SHOW creates opportunities for students to participate in modern and technically advanced activities. The importance in this lays in the fact that the traditional school curriculums evolve very slowly while technology evolves quite fast. Today’s generations of students feel a great need to incorporate modern technologies in the process of learning, so the use of computers for 3D workshops and the use of a 3D printer further motivates them to participate in this kind of creative learning activities.
The final result of the project is a Science Art Show, open for public. It’s consisted of 3D models and explanations of the models written by the students. These explanations are short science promotion texts in which students in plain language explain their work to a broader audience. This can create a sense of a greater importance for students and proudness of their work.
The demonstrator provides informal and creative learning environment. During project’s workshops students learn how to conquer the challenge of proper representation of the scientific subject they were working on.
Learning from 3D modelling and creating 3D models is applicable to a wide spectrum of subjects, topics and sciences. With 3d models, students can concentrate on every little detail about a specific topic or an object, or just look and learn about the bigger picture. Some examples are 3D models of a cell (biology), Solar system (astronomy), atoms and molecules (chemistry), different geometrical figures (mathematics), different scales and shapes of surfaces, on Earth, Moon, other planets (can connect geography with biology and astronomy) etc.
In a study published in Journal of Educational Computing Research, Andrej Šafhalter, Karin Bakracevic Vukman, Srečko Glodež were exploring the ‘The Effect of 3D-Modeling Training on Students’ Spatial Reasoning Relative to Gender and Grade’.
The aim of this research was to establish whether gender and age have an impact on spatial reasoning and its development through the use of 3D modeling. The study was conducted on a sample of 196 children from sixth to ninth grade, of whom 95 represented the experimental group and 101 the control group. The experimental group received 3D modeling training in SketchUp software. Spatial reasoning was controlled in the initial and final stages with a test comprising tasks that required mental manipulation of shapes or objects in images. It was found that 3D modeling does improve spatial reasoning, regardless of gender or age (Journal of Educational Computing Research, Volume: 54 issue: 3, page(s): 395-406, Andrej Šafhalter1, Karin Bakracevic Vukman2, Srečko Glodež3; 1Anice Černejeve Makole Lower secondary school, Makole, Slovenia; 2Deparment of Psychology, Faculty of Arts, University of Maribor, Slovenia; 3Faculty of Natural Sciences and Mathematics, University of Maribor, Slovenia).
[bookmark: _GoBack]3D modelling and 3D printing are a step towards the future. The bring students closer to some technological improvements already planned for the future trips to Moon and Mars. There are many ideas for using 3D printers in space, such as 3D printing with proteins, which will allow astronauts to print food, or 3D printer that can print themselves, and then print a base, machines etc. Some other technological improvements are connected with medicine – like 3D printing of bones, cartilage or in the future of different kind of cells or even organs.
[bookmark: _Toc450047476]Learning Objectives 

[bookmark: _Toc450047477]Domain specific objectives
Main objective of SCIENCE ART SHOW is to create opportunities for pupils to visualize, model and explain a scientific topic from school curriculum in a modern and fun way. With guidance from the teacher pupils will:
· Create 3D models, based on selected science theme form school curriculum
· Explore through workshops about certain topics (individual and group effort)
· Gain deeper knowledge about selected scientific theme while concentration on the details
· Finnish 3D modeling course
· Learn how to connect art and geometry by representing a scientific theme
· Present their work in public activities
[bookmark: _Toc450047478]General skills objectives
· Learning how to make a 3D model
· Engaging in interdisciplinarity: connecting science classroom with art
· Developing creative and critical skills
· Developing better cooperation and teamwork skills
· Improving communication and social skills (during workshops)
· Improving writing and explanation skills
· Developing scientific inquiry skills


[bookmark: _Toc450047479]Demonstrator characteristics and Needs of Students
[bookmark: _Toc450047480]Aim of the demonstrator
Aims of SCIENCE ART SHOW are to:
· Create an art-based platform for teachers, which they can implement into their classes
· Encourage students to use modern technology and creativity in the process of learning
· Engage students in learning about science
· Encourage students to teach and to learn from each other
· Eliminate prejudices about gender inequality in using modern technology and 3D modeling
[bookmark: _Toc450047481]Student needs addressed
· SCIENCE ART SHOW allows students to learn in a creative environment, in a classroom as well as in a science institution
· Through the realization of the project they are using modern technology as a new and creative learning tool
· Students have guidance from the teacher at all times
· Students have the opportunity to express their ideas to the public
· By the end of the project, students gained the capacity to communicate science to their peers and the public


[bookmark: _Toc450047482]Learning Activities & Effective Learning Environments 
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	Science topic: applicable to all sciences
Relevance to national curriculum: primary school / high school curriculum
Class information
Year Group: 
Age range: 10-21
Sex: both
Pupil Ability: All pupils could participate
	Materials and Resources
What do you need? (eg.printed questionnaires, teleconference, etc.)
· Computer for 3D workshops
· 3D printer
Where will the learning take place? On site or off site?  In several spaces? (e.g. science laboratory, drama space etc), or one?
· Workshops take place in school and/or science institution
· Art Show takes place in school then in a science institution (or vice versa) 
Health and Safety implications?   None
Technology? Computers/laptops for students (they can work alone or in pairs), 3D printer
-This can be organized in coordination with the science center/institution
Teacher support?  Science teacher is there to explain scientific phenomena during the process, , to paticipate in the process of creation and to evalute the result. There is also a 3D modeling teacher for workshops.

	Prior pupil knowledge
· Basic knowledge about science phenomena or none, depends on the teacher and agreement between teacher and students about realization of the project

	Individual session project objectives (What do you want pupils to know and understand by the end of the lesson?)
Project SCIENCE ART SHOW can be realized through following stages:
Stage 1: Students are familiarized with the concepts of 3D modeling, art and science, IBSE and SCIENCE ART SHOW. They’ve filled out pre-questionnaires for Creations evaluation. Teacher and students have an agreement about scientific topic from school curriculum
Stage 2: Students have researched about scientific subject. One of more workshops that help clarify the subject with the teacher. Group visit to research center/interactive exhibition/science museum, related to the scientific topic, which allows students to gain deeper (visual) understanding about explored scientific topic
Stage 3: 3D modeling course in cooperation with the science center 
Stage 4: Connecting 3D modeling with the scientific subject, and 3D workshops
Stage 5: Creating the models 
Stage 6: Writing short (fun) and easy science text, explaining the model
Stage 7: Connecting everything into a Science Art show – exhibition, design of text, invitations, openning
Stage 8: Final result – Science Art Show


	Assessment
Evaluation is done trough
informal students’ feedback and
via formal assessment made by
teacher
	Differentiation
How can the activities be adapted to the needs of individual pupils?
All activities are adapted to pupils needs and knowledge.
Activities of preparation are divided by student interest. 
	Key Concepts and Terminology

Science terminology:  3D modeling, 3D printer, geometry, mathematics
Arts terminology: modeling, design, art show, writing

	Session Objectives: 
To adequately create a 3D model of a science subject, student will have to take it apart to every single detail, and learn how is everything connected and what is it made of. This allows students to gain deeper understanding about the scientific subject from curriculum. They will be able to communicate and explain that topic to the public with the same or less prior knowledge.

	Learning activities in terms of CREATIONS Approach

	IBSE Activity
	Interaction with CREATIONs Features
	Student
	Teacher
	Potential arts activity

	Phase 1:
QUESTION: students investigate a scientifically oriented question
	Dialogue between teacher and students, about the scientific topic assigned to them.
Teacher provides Balance and navigation through the dialogue and the process of investigation, so that everybody can stay on track.
As an important aspect in this phase, Ethics and trusteeship have been applied during this phase.
	Students are given scientific topic and a task to investigate through the means of mutual interaction and web.
They build interest in certain domains of the topic.
	Teacher gives student a scientific topic, and guides them through the process of questioning – how to start investigation about a scientific topic

	

	Phase 2: 
EVIDENCE: students give priority to evidence
	Students are participating in Individual and collaborative activities, where they explore many Possibilities that come from questioning.
Interdisciplinarity comes from exploring representation of evidence through art. 
Empowering students is an important aspect and with Risk, immersion and play they can gain sense of ownership of the learning process.
Teacher guides students through Balance and navigation.
	Students are divided in groups based on their domain of interest. They gather and exchange information, while trying to organize and prioritize findings.
	Teacher helps organize division of students in groups, and then acts as support.
Teacher is here to help and guide through the process if necessary.
The role of the teacher is also to answer concrete doubts that may occur during the gathering of information.
	Graphs and illustrations,
Priority piramid

	Phase 3: 
ANALYSE: students analyse evidence
	Main feature is Dialogue, in which students with the teacher analyse evidence.
During that process, every group is showing a form of stage representation of the evidence, backed up with analysis of the scientific topic, and therefore engaging in Interdisciplinarity.
	Still divided in groups, students engage in active discussions, trying to come up with suitable explanation and example of scientific phenomena from school curriculum.
They use the teacher to reflect their ideas and get some guidance.
	Teacher is here for support and guidance. Every group relates their ideas to the teacher, who guides them through inquiry (mostly with everyday examples included in inquiry) towards the path of explanation.
	Illustrations used to describe ideas and examples about different behaviors of the scientific topic, with vague and improvised ideas about representation. 

	Phase 4:
EXPLAIN: students formulate an explanation based on evidence
	Students are Playing with many Possibilities for the representation of the knowledge they gained.
Interdisciplinarity is achieved by using illustrations and descriptions of real life application in describe scientific subject used for the topic.
Through Collaborative activities and Dialog, students decide on the best geometrical representation of scientific subject.
	With all the information explained, groups of students are working on details of scientific topic they are assigned to.
After presentation from other groups, they are working on various possibilities for adding more details to their models.

	Teacher acts as guidance.
Its role is point out possible errors, possible misunderstanding of the examples and possible difficulties in representation.
	Students work on their representation of the subject.
They present their ideas to other groups by drawing on the boad (large paper), allowing other groups to participate in adding their opinion -  including their opinion and ideas. They discuss about good/bad perspectives of models. Creativity and imagination are a crucial part of this stage.

	Phase 5:

CONNECT: students connect explanations to scientific knowledge
	In this phase, the main feature is Interdisciplinarity, because students connect their explanations of the scientific phenomenon with everyday life, though history, and through art-based performance.
Dialog with the teacher speeds up this connection, because teacher Navigates them through everyday life occurrences of the phenomenon towards deeper understanding. 
	Students begin discussion about all segments of the scientific topic, connecting them with everyday events, and searching for more applications of principals they’ve discovered.
Visit to the research center helps them to further understand in more detail scientific topic, its role in everyday life, and connect with previously gained knowledge.
Students are making the models of their scientific subject with the help of a 3D modeling expert
After presenting to the other groups, and after gathering advices from other groups, each model idea is completely formed.
	Teacher could remind them about materials from different lessons and subjects, and if necessary motivate further discussion.
Visit to the research center – teacher guides students to forming a conclusion and better connection of knowledge from everyday life.
During the presentation of models, teacher and 3D expert make observation and maybe add a detail of their own to the idea (informal, and in form of a suggestion).
	Design and illustration – every model is brought to life.
Presenting of the models, with explanations.

	Phase 6:

COMMUNICATE: students communicate and justify explanation
	Individual, Collaborative and Community based activities in form of presenting each explanation to the class.
Interdisciplinarity is also the key feature -  now students are communicating science through writing, to fellow students and to the wide audience.
Such communication is part of an Ethical approach to science education engagement.
	Students are writing the explanations of their models.
Divided in groups, students are participating in preparations of the Science Art Show – arranging the model, sending invites to guests, choosing the background music, and the time frame of the Science Art Show.
	Encourages the students.
Helps with final preparations at the venue and coordinates the students.
	Design of the explanations texts,
Arrangement of models,
Connecting musical background with the models

	Phase 7:

REFLECT: students reflect on the inquiry process and their learning 
	Individual and Collaborative reflective activities – Dialog with assessment of the project, IBSE and embodied learning of science topic from school curriculum.


	Internal evaluation on the performance via mutual discussions about general event and each role.
Discussion with the teacher and 3D modeling expert.
	At this point teacher takes part in internal evaluation and reflects on participation and engagement of each student.
	Drawing, illustrations




[bookmark: _Toc450047483]Additional Information
The number of models is not previously defined, it depends on the arrangement between teacher and students.
It is recommended to have more than one main Science Art SHow, if possible in another school, science centre/club or other convenient place. In this case, participants should consider the promotion of the event in school(s) and local media.
[bookmark: _Toc450047484]Assessment 
Assessment should be conducted via standardized Creations questionnaires for students’ evaluation
Students fill out pre-questionnaires before starting the project, and post-questionnaires after the project end. Teacher fills out teachers’ questionnaire at the end of the project.
[bookmark: _Toc450047485]Possible Extension
Idea for creating more advanced Science Art Show is to have same/similar science topics, but from different school subject, and/or different age (e.g. students from primary school and from high school). This includes coordination between more teacher of different subject from same or different school and with a science institution.
This extension creates much bigger Science Art Show, with different or much more detailed representations of the same subject. This can help students (and the public) in seeing scientific subjects from a different angle.
[bookmark: _Toc450047486]References
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