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INTRODUCTION

The Guidelines for STEAME Activities in Schools for two Age Groups, encompass appropriate
methodologies (project-based learning, inquiry-based learning and problem-solving learning) that
support interdisciplinary learning and creativity and include the following:

A. The design of the proposed STEAME Learning and Creativity Plans according to the STEAME
developed framework, that constitutes the future of today’s Lesson Plans.

B. A guide to Learning and Creativity Plan development.

C. A set of Learning and Creativity Plans developed as samples to be used and referenced by
school teachers, designed for STEAME subjects in two main categories: age level 12-15 (Grades
7-9) and age level 15-18 (Grades 10-12).

D. A sample activity plan for cooperation between schools and research institutes, developed to
help teachers to cooperate with external researchers and experts in building activities for their
students.

E. The STEAME Observatory, a dynamic and adaptive repository (with OERs), that provides open
access to all the resources created by the partners and invitation to teachers from all over
Europe and beyond to upload their STEAME material.

This book will bring more attention to the core business of learning and creativity, to help teachers
implement project-based learning, inquiry-based learning and problem-solving learning in STEAME
activities. This will transform teachers into learning facilitators and will allow for the implementation
of STEAME Schools. At the same time this book will support the development and facilitation of the
learning and creativity ability of pupils under STEAME. This can be achieved through teacher, school
and research institutes collaboration in building activities for their students.

The main target group of the Guidelines for STEAME Activities in Schools for two Age Groups, are the
teachers and educational leaders in European schools and, subsequently, students will be benefited
from the results of using these guidelines for innovative educational transformation. The main
category of students to be benefited are of age level 12-15 (Grades 7-9) and age level 15-18 (Grades
10-12).
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PART A (ENGLISH)

1. The STEAME Framework of Learning and Creativity Plans

1.1 Exploration of existing STEM, STEAM and Project Based Lesson Plans

The first activity of these Guidelines produced by the STEAME partners, was to explore more than 50+
international (EU and USA) STEM, STEAM and Project-based Lesson Plans (LPs) in order to explore the
elements and features that would most appropriately be suitable for a STEAME Learning & Creativity
plan (L&C). Out of those LPs explored, and following partners collaboration and communication, were
chosen the 10 existing STEM, STEAM and Project Based Lesson Plans, and based on these partners
created an outlined table with the most important of their elements (the linked references and the
table are presented as an Annex 1), with the following main parts:

= General - Specifications - Synopsis

= Objectives - Methodologies

=  Preparation - Means - Infrastructure
= |mplementation

After that, the output leader, coordinated partners communications and engaged them in the
development process of the STEAME L&C plan template by making an initial suggestion that allowed
the project team to collaboratively discuss and work on each of the sections of the L&C plans. The
template, when partners finished working on it, was, once more, discussed by the partnership and
finalized, as presented at the next section.

1.2 Development of the STEAME Learning and Creativity (L&C) Plan

The STEAME Learning and Creativity (L&C) plan, developed by the STEAME project, aims to provide
teachers with the information and resources needed to implement a STEAME lesson. The L&C Plan
consists of the following five sections:

A. Overview

STEAME Framework
Objectives and Methodologies
Preparation and Means
Implementation

mOoO O w

A brief description of the above five sections follows:
A. Overview of the L&C Plan
The section contains the general information of the L&C plan, such as:

= the related subjects (S-T-E-A-M-E) and the title of the STEAME project

= the driving question or topic

= the ages and the grades

= the duration, the timeline, the number of activities and the curriculum alighnment of the L&C plan
= a3 brief description of the project and/or learning activities related with objectives

= contributors, references, and acknowledgements



B. STEAME Framework
The section makes a direct relation to the STEAME framework. Contains the following 3 sub-sessions:

= Teachers’ Cooperation: Teacher 1 cooperation with Teacher 2 and formulation of students’
guidance

= STEAME in Life (SiL) Organization: Meeting with business representatives, Entrepreneurship -
STEAME in Life (SiL) Days

= Action Plan Formulation: Reference to the Stages and the Steps of the STEAME Framework (Action
Plan Formulation)

C. Objectives and Methodologies

This section describes the learning goals and objectives, the learning outcomes and results, the prior
knowledge and prerequisites of learners, the motivation, methodology, strategies, etc. It contains the
following 4 sub- sessions:

= learning Goals and Objectives: Identification of goals or objectives using appropriate verbs,
related or corresponding to competences (knowledge — skills - values), that the student will
acquire.

= [learning Outcomes and expected Results: Definition of Learning Outcomes using action verbs,
expected results as any kind of deliverables or "artifacts”.

= Prior Knowledge and Prerequisites: Prior experiences, knowledge and skills, the learners bring with
them to this learning experience.

=  Motivation, Methodology, Strategies, Scaffolds: Teaching strategies, approaches, methods,
and/or techniques for achieving learning objectives and outputs (project-based, inquiry-based,
problem-based, gamification etc.), instruction differentiation for students’ needs (learning styles,
multi-modal representations, roles to students etc.), active students’ engagement, individual-
team-classroom work, scaffolding techniques, etc.

D. Preparation and Means

This is the section that describes the preparation needed, the learning space setting, the resources,
tools, etc. Contains the following 3 sub- sessions:

= Preparation, Space Setting, Troubleshooting Tips: Procedures, spaces, and material preparation,
setting in classroom, outdoor activity, computer lab etc.

= Resources, Tools, Material, Attachments, Equipment: Instructional sources and digital material
with the related references needed for the implementation of the learning plan.

= Safety and Health

E. Implementation

This section describes a complete approach to implement the L&C plan by listing the activities and
procedures of the learning process, assessment and evaluation methods, presentation of the learning
outcomes, etc. Contains the following 4 sub- sessions:

= nstructional Activities, Procedures, Reflections: Brief and comprehensive description of the
creative activities, tasks, or learning experiences (individual-team-classroom working),
Engagement and active participation through hands-on practices, Students’ feedback and
reflection on their thinking, process, or learning, monitoring students' learning and progress
measuring.



=  Fvaluation - Assessment: Assessment and formative evaluation processes and rubrics to measure
the student’s ability to perform what was described in the objectives.

=  Presentation - Reporting - Sharing: Documents, outputs, artifacts, products produced by the
students with references, web links etc., for sharing to media.

= Extensions - Other Information

In particular, the Methodologies, the Evaluation, and the Presentation of a STEAME L&C Plan are
briefly described in the following sessions (analytically descriptions are presented as an Annex 2).

1.3 Methodologies adopted by STEAME framework (PBL, IBL, PSL)

The following three methodologies are adopted by the STEAME framework:

A. Project-Based Learning Methodology (PBL)
B. Inquiry-Based Learning Methodology (IBL)
C. Problem Solving Learning Methodology (PSL)

The three methodologies are shortly described in the following paragraph (analytically STEAME
descriptions are presented as an Annex 3, 4 and 5):

Project-Based Learning Methodology (PBL)

Project-Based Learning is widely recognised as a methodology by which students acquire content
knowledge and skills through their involvement for an extended period of time to investigate and
respond to an authentic, engaging, and complex question, problem, or challenge. The learning
methodology is structured around carefully designed products and tasks and the students
demonstrate the knowledge and skills they have gained by creating a public product to be presented
to a real audience. The integration of Entrepreneurship or Enterprise in STEAM to complement it and
create the STEAME framework, fully responds to the requirements of PBL and enhances the
possibilities of application.

The strong feature based on the authenticity of the learning processes and of the outcomes is strongly
linked to the development of 21st century skills which integrates PBL methodology to STEM, STEAM
and STEAME frameworks. Financial, health, environmental, information and technological literacies
are developed and acquired alongside more cross-curricular literacies encompassing all subjects:
communication and collaboration, critical thinking and problem solving, creativity, responsibility,
social and cross-cultural skills.

Inquiry-Based Learning Methodology (IBL)

The first step into inquiry-based learning is curiosity. Students drive their learning through questions;
they have the role of inquirers who discover the answers on their own. The teacher is a facilitator, a
mentor; The teacher is there to monitor students’ progress, provide structural support when needed
and ensures that the focus remains on students’ questions and observations.

STEAM education and entrepreneurship are getting more and more closely linked than ever before.
This happens in STEAME. Especially the connection between science and entrepreneurship is strong.
One of the cornerstones of entrepreneurship is business idea generation. One common method of
idea generation for new products or services is to design a solution to a given problem. Finding
solutions to problems is a foundation of every field of science. STEAM education and entrepreneurship
skills go hand-in-hand. The competences required to succeed in STEAM such as creativity, problem-
solving, foresight, adaptability, are equally suited for success as an entrepreneur. Teachers must bear
in mind what makes STEAME so enjoyable for many students: the desire to solve a problem. Teachers
should give students the tools and skills they need to solve a problem and watch them work it out on
their own.



Problem Solving Learning Methodology (PSL)

The ‘problem solving’ is the process to analyze a specific problematic situation and find a solution.
The importance of this methodology is the ability to promote motivation, empower critical thinking
and push the students to utilize everyday life skills. The teacher acts as facilitator. He/she explains
how the problem solving works, leads the first interactions, shows the tools that are at the basis of
each step (e.g. five W plus H, Root cause analysis and so on), illustrates consolidated examples, and
helps to avoid the pitfalls. The cognitive process often drives to finding “out of the box” solution. The
problem solving encompasses five moments:

=  Comprehension
= Prediction

=  Planning

=  Follow up

= Evaluation

1.4 Evaluation of the implementation of the project

The main evaluation elements relate to how many STEAME subject are covered by the L&C plan, which
students’ competence and through which process they are developed/enhanced by the project based
process, including formative assessment methods. These elements are based on rubrics extracted
from the following related bibliography:

=  Content repositories (e.g. ReadWriteThink Rubrics, Assessment and Rubrics)

= STE(A)M approaches (e.g. iRubric: Build, Assess, Share, Collaborate)

= Classroom observations (e.g. A Practical Guide to Improving Classroom Observations)

=  Project-based approaches (e.g. BIE-PBLWorks Rubrics , The Complete Guide to Student Digital

Portfolios)

The "Evaluation Rubric of the students work" template contains the following 4 main sessions:

1. STEAME Subjects (overall performance of respective concepts/discipline/content of K-12 level)
2. Competences (knowledge, skills, values-attitudes)

3. Project Management, Development and Realisisation Processes

4. Formative Assessment (specified at each L&C)

The STEAME Evaluation Template is presented as an Annex 6.

1.5 Communication skills of the STEAME project outcomes by students

The STEAME competence frameworks, describes and presents all relevant areas of competences that
relate to the context of the suggested approach. Among them, the communication skills, students are
encouraged to develop and enhance during their learning process.

The STEAME project, aims to achieve it, by engaging student to communicate their STEAME project
outcomes through a set of activities such as the STEAME electronic journal.

Detailed information about the elements for developing presentation skills of STEAME project are
given at the Annex 7 and 8.



The main sets of science communication and presentation skills that STEAME project focuses on, are
presented below:

A. Science Communication Skills

The STEAME project, aiming to engage students in the development of their science communication
skills, encourages them to submit their own paper in the Journal for STEAME Creations for and by
School Students. To guide their effort, the STEAME project team, has developed a guidelines
document, targeting school student authors. The guidelines are presented within a student paper
template, describing, and guiding students, step by step, to develop each session. The template itself,
follows, the main principals of a scientific paper to introduce students to expressing their scientific
"findings"/ artifacts/ projects in a more formal way of expression thus developing their
communication skills that relate to science.

Communication skills are an area of their own within the STEAME competence framework, and by
giving students a place to express themselves, through a scientific communication process, aims to
enable and relate the competence areas that relate more to the scientific aspect with those that relate
to communication. Indicatively, students will have to consider how to communicate their findings/
projects/artifacts through following a specific set of the rules [Publication Manual of the American
Psychological Association (6th Edition, 2010)], the use of figures and tables, etc. Students will also
receive feedback in a form similar to the feedback that one would expect to receive from a scientific
journal when submitting a paper for publication.

B. Presentation Skills

Presentation skills are the skills students need in delivering effective and engaging presentations to a
variety of audiences. These skills cover a variety of areas such as the structure of students’
presentations, the design of their slides, the tone of the voice and the body language students convey.

During the classes, activities, and projects of STEAME, all key aspects in terms of theory and practice
are covered: Science, Technology, Engineering, Art, Math, Entrepreneurship. The tutor/teacher has
the essential role in the process. The curriculum is leading guidelines but if the school doesn’t apply
STEM (STEAMY/E) in their studies then the individual teacher/s should encourage students to work on
their presentation and communication skills since the beginning. It relates also to the work of the
teachers themselves and the use of presentations in their classes/activities.

The main phases of a successful presentation are:
[a] preparation,

[b] delivery, and
[c] follow-up

2. Guide to Learning and Creativity Plan Development

The procedure of the development and implementation of a STEAME project, based on a related
Learning and Creativity (L&C) Plan, is guided by the following 3 main STEMEA "pillars":



2. Guide to Learning and Creativity Plan Development

The procedure of the development and implementation of a STEAME project, based on a related
Learning and Creativity (L&C) Plan, is guided by the following 3 main STEMEA "pillars":

2.1 Preparation by teachers (4 Steps)

1. Formulating initial thoughts on the thematic sectors/areas to be covered

2. Engaging the world of the wider environment / work / business / parents / society /
environment/ ethics

3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and
Objectives

4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces
etc.

2.2 Action Plan Formulation (18 Steps)

Preparation (by teachers)

1. Relation to the Real World — Reflection
2. Incentive — Motivation
3. Formulation of a problem (possibly in stages or phases) resulting from the above

Development (by students) — Guidance & Evaluation (in 9-11, by teachers)

Background Creation - Search / Gather Information

Simplify the issue - Configure the problem with a limited number of requirements
Case Making - Designing - identifying materials for building / development / creation
Construction - Workflow - Implementation of projects

Observation-Experimentation - Initial Conclusions

Documentation - Searching Thematic Areas (STEAME fields) related to the subject
under study — Explanation based on Existing Theories and / or Empirical Results

10. Gathering of results / information based on points 7, 8, 9

11. First group presentation by students
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Confiquration & Results (by students) — Guidance & Evaluation (by teachers)

12. Configure mathematics or other STEAME models to describe / represent / illustrate
the results

13. Studying the results in 9 and drawing conclusions, using 12

14. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - SIL
Days)

Review (by teachers)

15. Review the problem and review it under more demanding conditions

Project Completion (by students) — Guidance& Evaluation (by teachers)

16. Repeat steps 5 through 11 with additional or new requirements as formulated in 15
17. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions
18. Presentation of Conclusions - Communication Tactics.




2.3 Actions and Cooperation for Students and Teachers (10 Steps)

Each STEAME Project has a brief description and outline of organizational arrangements and

responsibilities for action according some of following stages and activities by students and teachers:

STAGE | Activities/Steps Activities /Steps Activities /Steps
Teacher 1(T1) By Students Teacher 2 (T2)
Cooperation with T2 Age Group: Cooperation with T1 and
and student guidance student guidance

A Preparation of steps 1,2,3 Cooperation in step 3

B Guidance in step 9 4,5,6,7,8,9,10 Support guidance in step 9

C Creative Evaluation 11 Creative Evaluation

D Guidance 12 Guidance

E Guidance 13 (9+12) Guidance

F Organization (SIL) 14 Organization (SIL)
STEAME in Life Meeting with Business STEAME in Life

representatives

G Preparation of step 15 Cooperation in step 15

H Guidance 16 (repetition 5-11) Support Guidance

I Guidance 17 Support Guidance

K Creative Evaluation 18 Creative Evaluation

3. STEAME Learning and Creativity Plans

Following the template finalization, the STEAME project team, developed collaboratively, a prototype
L&C plan, involving teachers in this process, to test and finalize, the L&C plan template. This was the
basis, as a prototype and example [session 6.1], for the further development of STEAME L&C Plans for
grades 7-9 [ages 12-15, see session 6.2] and grades 10-12 [ages 15-18, see session 6.3] related to
STEAME (Science, Technology, Engineering, Mathematics, Entrepreneurship).

3.1 Learning and Creativity Prototype Plan

The prototype L&C plan is related to how we can construct a “customized e-shop” studying the
economics concepts of the costs, revenue and profit in a business. It consists of five activities for two
learning periods of 90 min (first lesson) include the analysis and the calculation of a firm’s profit, the
analysis of its costs and how this firm creates and increases its revenue. So, for all these reasons, in
the second period of 90 min (second lesson), every group of students designs and creates a customized
e-shop, that formulates a real problem. In this way, they understand the mechanism of the market in
action.

The L&C Prototype Plan for the “Customized e-shop” is included as an Annex 9.



3.2 Learning and Creativity Plans Development for Grades 7-9

The STEAME project developed, the following 15 Learning & Creativity (L&C) plans for grades 7-9 [ages
12-15], related to STEAME (Science, Technology, Engineering, Mathematics, Entrepreneurship)
subjects, motivating the collaboration between teachers, to achieve a multidisciplinary approach, by
providing the necessary information and resources through the use of the L&C Template, that is being
described in previous sessions of this report.

The list of all these L&C Plans are included as an Annex 10.

3.3 Learning and Creativity Plans Development for Grades 10-12

The STEAME project developed, the following 11 Learning & Creativity (L&C) plans for grades 10-12
[ages 15-18], related to STEAME (Science, Technology, Engineering, Mathematics, Entrepreneurship)
subjects, motivating the collaboration between teachers, to achieve a multidisciplinary approach, by
providing the necessary information and resources through the use of the L&C Template, that is being
described in previous sessions of this report.

The list of all these L&C Plans are included as an Annex 10.

3.4 Learning and Creativity Plans Evaluation

As part of this output, during the piloting of the developed teacher training activity, with the active
participation of the three partner schools, the participants presented, throughout the different
training sessions, with L&C plans that were developed during the project’s lifetime and are available
through the STEAME Observatory.

Participants introduced and presented with the process of evaluating an L&C plan. It is within the
context of this output to pilot the process by engaging individuals outside the project team with the
evaluation process and asking them to act as evaluators. L&C plans, developed during the C1 training
event, were also evaluated, with the active participation and involvement of all participants. This
allowed them to gain hands-on experience with the complete process of developing an L&C plan
(design, implement, evaluate, adjust).

This activity during the training, allowed partners to collect feed-back and experience the process as
observators. Following the training, partners utilised the feed-back and their experience during the C1
training to revise their L&C plans.

The discussion of the evaluation was linked with the dynamic feature of the STEAME Observatory and
the fact that any teacher may get involved and submit their own L&C plan, and if or when implemented
in classroom, accompany it with its evaluation, thus supporting STEAME users to better navigate and
explore the openly available plans.

The evaluation of L&C Plans during the C1 Training are presented in Annex 12.



4. Cooperation and Creativity Program between Schools & Industry

Schools are important to be open to society as key members. Collaborations with research institutes
and companies can contribute to the broadening of students' horizons but also to their familiarity with
research activities, related to the activity of research centers and the purposes of business units.
Students participating in school groups with companies or other research organizations gain a lead in:

e Experiences in various fields,

o familiarity with research and entrepreneurship through an experiential learning process,
¢ information for the international educational community,

¢ information for the international entrepreneurship community,

e access to resources for the international economy,

e access to infrastructure that exists in institutions and companies,

e familiarity with the social dimension of research and entrepreneurship,

e awareness about the 17 Sustainable Development Goals.

This way students can form a better view of their future science choices from school age. Collaboration
with educators and company executives, researchers and scientists as well as managers from the field
of business and research can have multiple and multilevel benefits for their entry into the modern
economic environment.

As part of the project, a team, starting the implementation of a project, aiming at the implementation
of its idea, will encounter important questions and dilemmas in the process, in which it will have to
make a decision. Many times, this decision will be difficult to make, as the team will not have the
appropriate knowledge or experience required to assess the overall situation. In this way the groups
of students with his teachers will be invited to collaborate with other researchers, scientists or
professionals, outside of school, whom we will call them mentors. Mentors are people who have
special knowledge and experience in their field and at the same time, are willing to provide advice and
guidance.

4.1. The Rules of STEAME-ID Cooperation Program
The rules of cooperation between schools and industry are categorized as following:

+  Organization of teams and rules of cooperation

« Objectives (meetings’ context, exchanging ideas, methods, products)

«  Meetings (scope, process of monitoring and evaluating, level of commitment, function
management: agreement, time management)

« Deliverable(s) and evaluation

+  Communication — Dissemination

The rules of the STEAME-ID framework are presented as an Annex 11.

4.2. The Model of the STEAME-ID Cooperation Program

Based on the above we can create a new model of cooperation between schools and Industry
(research institutes - companies), from which an indicative action plan emerges. The proposed model
of the cooperation is divided in to the following four main Stages:



Stage A. Vision - Mission - Goal - Objectives - Rules

Stage B. Design of the Cooperation - Outcomes — Communication
Stage C. Development of the Outcome

Stage D. Communication & Dissemination of the Outcome

Each stage includes many activities, such as: Meetings (about design, development, and dissemination
of the Project), Resources, Media, Infrastructure (needed for the implementation of each stage).

The School and the Research Institute - Company, belongs to an ecosystem where many external
factors have inputs to their internal "World", such as:

« a World with a variety of Frameworks (e.g. Frameworks of Competences, DigComp),
+ a World with a variety of Standards (e.g. Common Core, ISO),

« a Digital World with a variety of Environments (e.g. Google Apps), and

« a Different and various Social Cultures and Ecosystems.

The model of the STEAME-ID framework is presented as an Annex 11.

4.3. The Validation of the STEAME-ID Cooperation Program

For the implementation of the STEAME-ID Program there is a guide that can be used as evaluation
report that presents a check for steps of activities needed to be developed by the school and industry
in cooperation. This validation template consists of the following four main stages:

= Stage A: Goal - Objectives — Methods - Rules

= Stage B: Design of the Cooperation - Outcome - Communication
= Stage C: Development of the Outcome

=  Stage D: Communication & Dissemination of the Outcome

Also, the validation template includes five open fields for commenting the implemented the STEAME-
ID Program (according to a SWOT based analysis):

=  STRENGHTS

=  WEAKNESSES

= OPPORTUNITIES

=  THREATS

= Additional Description/Comments/Suggestions/Changes/Expectations

Schools are invited to apply all or some of the activities during a pilot validation process on this
cooperation. The evaluation template of the STEAME-ID framework is presented as an Annex 11.

5. Observatory

The Observatory is a tool mainly for school teachers in order to support a dynamic and adaptive
STEAME Curriculum in their schools. The content is updated and growing continuously so all teachers
in Europe and beyond have the opportunity to be updated but also to publish their own work and
material. We invite posting such as, Learning and Creativity Plan (a new approach for Lesson plans),
the site of their school if this contains STEAME activities, a STEAME related training course, a STEAME
related EU funded project, examples of STEAME experiments or projects in school or related videos,
STEAME events made or to be made and more options to appear soon.
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The structure of the Observatory is:

At the Observatory anyone can:

= submit a learning and creativity plan to appear

= submit an experiment or project description to appear
= submit a STEAME school site to appear

= submit a STEAME course

=  submit a STEAME EU funded project

= submit a STEAME event announcement

= submit an infographic

= submit a STEAME competitions announcement

submit point:
https://steame.eu/steame-observatory/



PART A (POLISH)

1. Ramy Plandw Uczenia sie i Kreatywnosci STEAME

1.1 Badanie istniejgcych plandw lekcji STEM, STEAM i w Nauczaniu Projektowym

Pierwszym dziataniem dla opracowania niniejszych Wytycznych przygotowanych przez partneréw
STEAME byto zbadanie ponad 50+ miedzynarodowych (UE i USA) planéw lekcji STEM, STEAM i
opartych na Nauczaniu Projektowym w celu wyrdznienia elementéw i funkcjonalnosci, ktére bytyby
najbardziej odpowiednie dla Planéw Uczenia sie i Kreatywnosci STEAME (PUK). Sposrdd tych
zbadanych Planéw Lekcji, w oparciu o konsultacje miedzy partnerami, wybrano 10 istniejgcych planéw
lekcji STEM, STEAM i opartych na Nauczaniu Projektowym, i na ich podstawie utworzono tabele
zawierajacg ich najwazniejszymi elementy (powigzane odniesienia i tabela sg przedstawione jako
zatacznik 1), z nastepujacymi gtdéwnymi czesSciami:

= QOgdlne - Dane techniczne - Streszczenie
=  Cele —metodologie

*  Przygotowanie - Srodki - Infrastruktura
=  Wdrozenie

Nastepnie, lider rezultatu, zarzadzat komunikacjg miedzy partnerami i zaangazowat ich w proces
opracowania szablonu PUK6w STEAME poprzez przedstawienie wstepnych sugestii, ktére pobudzity
zespoét projektowy do wspdlnych dyskusji | pracy nad kazdg z sekcji PUKOw. Szablon, gdy partnerzy
zakonczyli prace nad nim, zostat ponownie omdéwiony przez caty zespét i sfinalizowany tak, jak to
przedstawiono w nastepnej czesci.

1.2 Opracowanie Planu Uczenia sie i Kreatywnosci STEAME (PUK)

Plan Uczenia sie i Kreatywnosci STEAME (L&C), opracowany w ramach projektu STEAME, ma na celu
dostarczenie nauczycielom informacji i zasobdw potrzebnych do wdrozenia lekcji STEAME. PUK skfada
sie z nastepujacych pieciu czesci:

Wprowadzenie

Ramy STEAME

Cele i Metodologia
Przygotowanie i Srodki
Wdrozenie

mooOw>»

Krétki opis powyzszych pieciu czesci jest przedstawiony ponize;j:
A. Wprowadzenie do PUKa
Ta cze$¢ zawiera ogdlne informacje o PUKu takie, jak:

= wystepujace przedmioty (S-T-E-A-M-E) oraz tytut projektu STEAME

=  zasadniczy problem lub temat

= wiekiklasy

= czas trwania, harmonogram, liczba dziatan i dostosowanie programu nauczania PUK
= krotki opis projektu i/lub dziatan edukacyjnych zwigzanych z jego celami

= wspottworcey, referencje i podziekowania
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B. Ramy STEAME
Ta cze$¢ nawigzuje bezposrednio do ram STEAME. Zawiera ona nastepujgce 3 podrozdziaty:

= Wspdtpraca nauczycieli: Wspétpraca Nauczyciela 1 z Nauczycielem 2 i formutowanie wskazéwek
dla uczniow

*  Organizacja STEAME w Zyciu (SwZ): Spotkania z przedstawicielami biznesu, Dni Przedsiebiorczosci
- STEAME w Zyciu (SwZ)

=  Sformufowanie planu dziatania: odniesienie do etapdéw i krokéw ram STEAME (Sformutowanie
planu dziatania)

C. Cele i Metodologia

Ta czes$¢ opisuje cele i zadania uczenia sie, efekty uczenia sie i oczekiwane rezultaty, wymagang
wczesniejszg wiedze i wstepne wymagania wobec ucznidw, motywacje, metodologie, strategie itp.
Zawiera nastepujace 4 podrozdziaty:

= Cele i zadania uczenia sie: |dentyfikacja celdéw lub zadan za pomocg odpowiednich czasownikéw,
zwigzanych lub odpowiadajgcych kompetencjom (wiedza — umiejetnosci — wartosci), co uczacy sie
bedzie w stanie zrobi¢ po wykonaniu projektu.

= Efekty uczenia sie i oczekiwane rezultaty: Definicja efektdw uczenia sie za pomocg czasownikéw
dziatania, oczekiwane wyniki jako wszelkiego rodzaju rezultaty lub ,artefakty”.

= Weczesniejsza wiedza i wymagania wstepne: Wczes$niejsze doswiadczenia, wiedza i umiejetnosci,
ktdre uczniowie wnoszg ze sobg do tego doswiadczenia edukacyjnego.

=  Motywacja, metodologia, strategie, rusztowania: Strategie nauczania, podejscia, metody i/lub
techniki osiggania celéw i wynikéw uczenia sie (oparte na projekcie, oparte na dociekaniu, oparte
na problemach, gamifikacja itp.), réznicowanie instrukcji dla potrzeb ucznidw (style uczenia sie,
reprezentacje multimodalne, role dla uczniéw itp.), aktywne zaangazowanie ucznidw, praca
indywidualno-zespotowa w klasie, techniki rusztowan itp.

D. Przygotowanie i Srodki

W tej czesci opisane sg niezbedne przygotowania, aranzacja przestrzeni do nauki, niezbedne srodki,
narzedzi itp. Zawiera ona nastepujgce 3 podrozdziaty:

=  Przygotowanie, Aranzacja Przestrzeni, Wskazowki do Radzenia sobie z Trudnosciami:
Przygotowanie procedur, przestrzeni i materiatéw, organizacja w klasie, zajecia na Swiezym
powietrzu, laboratorium komputerowe itp.

= Zasoby, Narzedzia, Materiaty, Dodatki, Sprzet: Zrédta instrukcji, materiaty cyfrowe, odpowiednie
odnosniki niezbedne do wdrozenia planu uczenia sie.

= Bezpieczeristwo i Zdrowie.

E. Wdrozenie

Ta cze$¢ opisuje kompleksowo podejscie do wdrozenia PUKu poprzez podanie spisu dziatan i procedur
W procesie uczenia sie, metody oceny | ewaluacji, prezentacje efektéw uczenia sie itp. Zawiera ona
nastepujgce 4 podrozdziaty::

=  Dziatania wprowadzajqgce, Procedury i Podsumowania:: Krotki | zwiezty opis kreatywnych dziatan,
zadan, doswiadczen z nauczania (praca indywidualna-grupowa-klasowa), Zaangazowanie i

aktywny udziat poprzez dziatania praktyczne, Informacja zwrotna od studentéw, analiza ich
proceséw myslowych i uczenia sie. Monitorowanie uczenia sie ucznidow i mierzenie postepow.
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=  FEwaluacja — Ocena: Procesy waluacji i oceny formujacej, tabele do pomiaru zdolnosci studentéw
do wykonania tego, co zaktadano w celach projektu.

= Prezentacja — Raportowanie — Udostepnianie: Dokumenty, rezulataty, artefakty, wyniki pracy
studentéw z odnosnikami, stronami internetowymi itp. do udostepniania w mediach.

= Rozszerzenia — Inne Informacje

Zwtaszcza Metodologie, Ewaluacja oraz Prezentacja STEAME Planéw PUK s3 krétko opisane w
kolejnych rozdziatach (opisy analityczne sg przedstawione w Dodatku 2).

1.3 Metodologie przysposobione przez ramy STEAME (PBL, IBL, PSL)

Nastepujace trzy metologie zostaty zaadaptowane do ram STEAME:

A. Metodologia Nauczania Projektowego (PBL)
B. Metodologia Nauczania Pytaniowego Inquiry-Based Learning Methodology (IBL)
C. Metodologia Nauczania przez Rozwigzywanie Probleméw (PSL)

Te trzy metodologie zostaty krétko opisane w kolejnych akapitach (opisy analityczne STEAME zostaty
przedstawione jako Zatgczniki 3, 4 oraz 5):

Metodologia Nauczania Projektowego (PBL)

Nauczanie Projektowe jest szeroko uznane jako metodologia, w ktérej studenci nabywajg wiedze
przedmiotowg i umiejetnosci poprzez zaangazowanie przez dtuiszy okres czasu w badanie i
reagowanie na autentyczne i wymagajgce zaangazowania ztozone problemy, pytania, czy wyzwania.
Ta metodologia nauczania jest osnuta wokét starannie zaprojektowanych probleméw i zadan.
Studenci prezentujg nabytg wiedze i umiejetnosci poprzez stworzenie otwartego rezultatu, ktéry moze
zostac zaprezentowany autentycznej publicznosci. Integracja Przedsiebiorczosci lub Przedsiebiorstwa
w STEAM uzupetnia go w naturalny sposdb, przejscie do ram STEAME w petni odpowiada wymaganiom
Nauczania Projektowego i rozszerza zakres jego potencjalnych zastosowan.

Duza role w integracji metodologii PBL w ramy STEM, STEAM oraz STEAME odgrywa jej oparcie w
procesie uczenia na autentycznych problemach i $ciste powigzanie wynikédw nauczania z rozwojem
umiejetnoéci niezbednych w XXI wieku. Swiadomo$¢ finansowa, zdrowotna, $rodowiskowa,
informacyjna i technologiczna jest zdobywana i rozbudowywana jednoczesnie z bardziej
przekrojowymi umiejetnosciami niezbednymi we wszystkich nauczanych przedmiotach: komunikacja
i wspotpraca, krytyczne myslenie, rozwigzywanie problemoéw, kreatywnosé, odpowiedzialnosé,
umiejetnosci spoteczne i miedzykulturalne.

Metodologia Nauczania Pytaniowego (IBL)

Pierwszym krokiem do uczenia sie opartego na dociekaniu jest ciekawos¢. Uczniowie kierujg swojg
nauka poprzez pytania; petnig role dociekliwych, ktérzy sami odkrywajg odpowiedzi. Nauczyciel jest
facylitatorem, mentorem; Nauczyciel jest po to, aby monitorowa¢ postepy ucznidw, zapewniaé
wsparcie strukturalne w razie potrzeby i zapewniaé skupienie sie na pytaniach i obserwacjach uczniow.

Edukacja STEAM i przedsiebiorczos$¢ stajg sie coraz scislej powigzane niz kiedykolwiek wczesniej.
Nastepuje przejscie do STEAME. Szczegdlnie silny jest zwigzek nauk przyrodniczych
z przedsiebiorczoscig. Jednym z fundamentéw przedsiebiorczosci jest generowanie pomystéw na
biznes. Jedng z powszechnych metod generowania pomystéw na nowe produkty lub ustugi jest
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zaprojektowanie rozwigzania danego problemu. Znajdowanie rozwigzan problemdéw to podstawa
kazdej dziedziny nauki. Edukacja STEAM i umiejetnosci w zakresie przedsiebiorczosci idg w parze.
Kompetencje wymagane do odniesienia sukcesu w STEAM, takie jak kreatywnos¢, rozwigzywanie
problemdw, przewidywanie, zdolnos$¢ adaptacji, sg réwnie odpowiednie dla sukcesu przedsiebiorcy.
Nauczyciele muszg pamietaé, co sprawia, ze STEAME jest tak przyjemne dla wielu ucznidw: cheé
rozwigzania problemu. Nauczyciele powinni da¢ uczniom narzedzia i umiejetnosci potrzebne do
rozwigzania problemu i obserwowaé, jak sami go rozwigzuja.

Metodologia Nauczania przez Rozwigzywanie Probleméw (PSL)

= Rozwigzywanie probleméw” to proces analizy konkretnej sytuacji problemowej i znalezienia
rozwigzania. Znaczenie tej metodologii to umiejetnos¢ promowania motywacji, wzmacniania
krytycznego myslenia i zachecania uczniéw do wykorzystywania umiejetnosci zycia codziennego.
Nauczyciel petni role moderatora. Wyjasnia, jak dziata rozwigzywanie problemdw, prowadzi
pierwsze interakcje, pokazuje narzedzia, ktére sg podstawg kazdego kroku (np. pie¢ W plus H,
analiza przyczyn zrédtowych itd.), ilustruje skonsolidowane przyktady i pomaga unikngé putapki.
Proces poznawczy czesto prowadzi do znalezienia rozwigzania ,po wyjeciu z pudetka”.
Rozwigzywanie problemoéw obejmuje pieé faz:

= Zrozumienie

=  Przewidywanie

=  Planowanie

= Kontynuacja

= Ewaluacja

1.4 Ocena realizacji projektu

Gtéwne elementy oceny odnoszg sie do tego, ile przedmiotéw STEAME jest objetych planem L&C, jakie
kompetencje ucznidw i w jaki sposdb sg rozwijane/ulepszane przez proces oparty na projekcie, w tym
metody oceniania formatywnego. Elementy te sg oparte na rubrykach zaczerpnietych z nastepujacej
powigzanej bibliografii:

= Repozytoria tresci (n.p. ReadWriteThink Rubrics, Assessment and Rubrics)

=  Podejscia STE(A)M (n.p. iRubric: Build, Assess, Share, Collaborate)

=  Obserwacje w klasie (n.p. A Practical Guide to Improving Classroom Observations)

= Podejscia oparte na projektach (n.p. BIE-PBLWorks Rubrics , The Complete Guide to Student
Digital Portfolios)

Szablon ,,Rubryka oceny pracy ucznidéw” zawiera nastepujace 4 gtéwne sekcje:

1. Przedmioty STEAME (ogdlne wykonanie odpowiednich koncepcji/dyscypliny/tresci na poziomie K-
12)

2. Kompetencje (wiedza, umiejetnosci, wartosci-postawy)

Zarzadzanie projektem, procesy rozwoju i realizacji

4. Ocena formujaca (wyszczegdlniona dla kazdego PUK)

w

Szablon oceny STEAME przedstawiono w zataczniku 6.

23



1.5 Umiejetnosci komunikacji wynikow projektu STEAM przez ucznidow

Ramy kompetencji STEAME opisujg i przedstawiajg wszystkie istotne obszary kompetencji, ktére
odnoszg sie do kontekstu proponowanego podejscia. Wsrdd nich zacheca sie ucznidw do rozwijania i
doskonalenia umiejetnosci komunikacyjnych podczas procesu uczenia sie.

Projekt STEAME ma to osiggna¢, angazujgc uczniéw do komunikowania wynikéw projektu STEAME za
pomocg szeregu roznych dziatan, takich jak elektroniczne czasopismo STEAME.

Szczegdtowe informacje o elementach rozwijania umiejetnosci prezentacji projektu STEAM znajduja
sie w Zatgczniku 7i 8.

Ponizej przedstawiono zasadnicze umiejetnosci komunikacji naukowej i prezentacji, na ktérych
koncentruje sie projekt STEAME:

A. Umiejetnosci komunikacji naukowej

Projekt STEAME, majacy na celu zaangazowanie uczniéw w rozwdj ich umiejetnosci komunikacji
naukowej, zacheca ich do przesytania wtasnych artykutéw do Journal for STEAME Creations for and by
School Students. Aby pokierowad ich dziataniami, zespét projektu STEAME opracowat dokument
zawierajacy wytyczne, skierowany do autoréw bedgcych uczniami szkét. Wytyczne sg przedstawione
w szablonie pracy dla uczniéw, opisujac i prowadzac uczniéw, krok po kroku, w celu opracowania
niezbednych elementéw artykutu. Opracowany szablon oparty jest na ogdlnych zasadach redakcji
artykutu naukowego, ma to wprowadzi¢ studentéw do wyrazania ich naukowych ,odkryé”/
artefaktow/ projektow w bardziej formalny sposéb, rozwijajgc w ten sposéb ich umiejetnosci
komunikacyjne zwigzane z nauka.

Umiejetnosci komunikacyjne sg odrebnym obszarem w ramach kompetencji STEAME. Dajg uczniom
miejsce do wyrazania siebie poprzez proces komunikacji naukowej. Ma to na celu umozliwienie
powigzania obszaréw kompetencji, ktére odnosza sie bardziej do aspektu naukowego z tymi, ktére
odnoszg sie do komunikacji. Orientacyjnie, uczniowie bedg musieli zastanowi¢ sie, w jaki sposéb
przekaza¢ swoje odkrycia/ projekty/ artefakty poprzez przestrzeganie okres$lonego zestawu zasad
[Podrecznik publikacji Amerykanskiego Towarzystwa Psychologicznego (wydanie 6, 2010)],
wykorzystanie rysunkdéw i tabel itp. Otrzymajg réwniez informacje zwrotng w formie podobnej do
informacji zwrotnej, jakiej mozna oczekiwac od czasopisma naukowego, zgtaszajgc prace do publikacji.

B. Umiejetnosci prezentacji

Umiejetnosci prezentacji to umiejetnosci potrzebne uczniom do dostarczania skutecznych
i angazujacych prezentacji dla réznych odbiorcéw. Umiejetnosci te obejmuja rézne obszary, takie jak
struktura prezentacji ucznidéw, projektowanie slajdéw, operowanie tonem gtosu i mowa ciata, ktéra
uczniowie stosuja.

Podczas zaje¢, dziatan i projektow STEAME omawiane sg wszystkie kluczowe aspekty z punktu
widzenia teorii i praktyki: nauka, technologia, inzynieria, sztuka, matematyka, przedsiebiorczosc.
Tutor/nauczyciel odgrywa zasadnicza role w tym procesie. Program nauczania stanowi wiodgce
wytyczne, ale jesli szkota nie stosuje STEM (STEAM/E) w swoim nauczaniu, to poszczegdlni nauczyciele
powinni zachecac ucznidw do pracy nad swoimi umiejetnosciami prezentacji i komunikacji od samego
poczatku. Dotyczy to rdéwniez pracy samych nauczycieli i wykorzystania prezentacji w ich
zajeciach/dziataniach.
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Gtéwne etapy udanej prezentacji to:

[a] przygotowanie,
[b] dostarczenie, oraz
[c] kontynuacja

2. Wprowadzenie do Tworzenia Planow Uczenia sie i Kreatywnosci

Procedura opracowania i wdrozenia projektu STEAME, opartego na powigzanym Planie Uczenia sie i
Kreatywnosci (PUK), opiera sie na nastepujacych 3 gtéwnych ,filarach” STEAME:

2.1 Przygotowanie przez nauczycieli (4 kroki)

Sformutowanie wstepnych przemyslen na temat sektoréw/obszaréw tematycznych, ktére
nalezy uwzglednic

Angazowanie $wiata szerszego S$rodowiska/ pracy/ biznesu/ rodzicow/ spoteczeristwa/
$rodowiska/ etyki

Docelowa grupa wiekowa uczniéw — nawigzanie do oficjalnego programu nauczania —
wyznaczanie celéw i zadan

Organizacja zadan zaangazowanych stron - wyznaczenie koordynatora - miejsca pracy itp.

2.2 Sformutowanie planu dziatania (18 krokow)

Przygotowanie (przez nauczycieli)

N

Zwiazek ze Swiatem Rzeczywistym — refleksja

Zacheta — Motywacja

Sformutowanie problemu (ewentualnie etapami lub fazami) wynikajace z
powyzszego

Rozwiniecie (uczniowie) — Prowadzenie i Ocena (w 9-11, nauczyciele)

b

o

Tworzenie tta — wyszukiwanie/zbieranie informacji

Uproszczenie problemu — konfiguracja problem z ograniczong liczbg wymagan
Przejscie do Problemu - Projektowanie - identyfikacja materiatéw do budowy /
rozwoju / tworzenia

Konstrukcja — Podziat pracy — Implementacja projektow

Obserwacje - Eksperymentowanie — Wstepne wnioski

Dokumentacja — Wyszukiwanie obszaréw tematycznych (pola STEAME) zwigzanych z
badanym przedmiotem — Wyjasnienie na podstawie istniejgcych teorii i/lub wynikéw
empirycznych

10. Zbieranie wynikéw / informacji na podstawie punktow 7, 8, 9
11. First group presentation by students
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Konfiguracja i Wyniki (uczniowie) — Wskazowki i Ocena (nauczyciele)

12. Konfiguracja matematyki lub innych modeli STEAME, aby opisac / przedstawic¢ /
zilustrowac wyniki

13. Badanie wynikéw z 9 i wycigganie wnioskéw za pomocg 12

14. Zastosowania w zyciu codziennym - Propozycje rozwoju 9 (Przedsiebiorczos$¢ - Dni
SiZ)

Recenzja (nauczyciele)

15. Recenzja problemu | recenzja przy wyzszych wymaganiach

Zakoriczenie Projektu (uczniowie) — Prowadzenie & Ocena (nauczyciele)

16. Powtodrzenie krokéw od 5 do 11 z dodatkowymi lub nowymi wymaganiami
sformutowanymi w 15

17. Badanie - Studia przypadkéw - Rozbudowa - Nowe teorie - Testowanie nowych
whioskow

18. Prezentacja Wnioskow — Taktyka Komunikacji.

2.3 Dziatania i Wspotpraca dla Studentéw i Nauczycieli (10 krokdw)

Kazdy projekt STEAME zawiera krétki opis i zarys ustalen organizacyjnych i odpowiedzialnosci za
dziatanie wedtug niektérych z nastepujgcych etapow i dziatan uczniow i nauczycieli:

ETAP | Dziatania / Kroki Dziatania / Kroki Dziatania / Kroki
Nauczyciel 1 (T1) Ucznidw Nauczyciel 2 (T2)
Wspétpraca z T2 Grupa Wiekowa: Wspdtpraca z T1
i prowadzenie uczniéw i prowadzenie ucznidéw

A Pzygotowanie krokéw Wspdtpraca w kroku 3
1,2,3

B Prowadzenie w kroku 9 4,5,6,7,8,9,10 Wspierajace prowadzenie w

kroku 9

C Kreatywna Ocena 11 Kreatywna Ocena

D Prowadzenie 12 Prowadzenie

E Prowadzenie 13 (9+12) Prowadzenie

F Organizacja (WiZ) 14 Organizacja (WiZ)
STEAME w Zyciu Spotkanie z STEAME w Zyciu

przedstawicielami biznesu

G Przygotowanie kroku 15 Wspotpraca w kroku 15

H Prowadzenie 16 (powtdrzenie 5-11) Wspierajace prowadzenie

| Prowadzenie 17 Wsperajgce prowadzenie

K Kreatywna Ocena 18 Kreatywna Ocena
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3. Plany Uczenia sie i Kreatywnosci STEAME

Po sfinalizowaniu szablonu zespét projektowy STEAME opracowat wspdlnie prototypowy plan PUK,
angazujac w ten proces nauczycieli, aby przetestowac i sfinalizowac szablon planu PUK. Efektem byta
podstawa, jako prototyp i przyktad [sekcja 6.1], dla dalszego rozwoju planéw STEAME PUK dla klas 7-
9 [wiek 12-15, patrz sekcja 6.2] i klas 10-12 [wiek 15-18, patrz rozdziat 6.3] dotyczacych STEAME
(nauka, technologia, inzynieria, sztuka, matematyka, przedsiebiorczosc).

3.1 Prototypowy Plan Uczenia sie i Kreatywnosci

Prototypowy plan PUK dotyczy tego, jak mozemy zbudowa¢ , dostosowany e-sklep”, plan pozwala
pozna¢ ekonomiczne koncepcje kosztéw, przychoddw i zysku w biznesie. Sktada sie on z pieciu
czynnosci obejmujgcych dwa okresy nauki po 90 minut (pierwsza lekcja) obejmujgcych analize
i obliczenie zysku firmy, analize jej kosztow oraz sposéb, w jaki firma tworzy i zwieksza swoje
przychody. Z takg wiedzg, w drugim 90-minutowym okresie (druga lekcja) kazda grupa studentéw
projektuje i tworzy spersonalizowany e-sklep, ktérego stworzenie jest prawdziwg istotg problem.
W ten sposdb uczniowie poznajg mechanizmy dziatania rynku.

Prototypowy plan PUK dla ,,Dostosowanego sklepu internetowego” stanowi Zatacznik 9.

3.2 Tworzenie Planéw Uczenia sie i Kreatywnosci dla Klas 7-9

W ramach projektu STEAME opracowano 15 planéw Uczenia sie i Kreatywnosci (PUK) dla klas 7-9 [w
wieku 12-15], zwigzanych z przedmiotami STEAME (nauka, technologia, inzynieria, sztuka,
matematyka, przedsiebiorczos¢), motywujgcych do wspotpracy miedzy nauczycielami, majacych
osiggna¢ wieloprzedmiotowe podejscie poprzez dostarczenie niezbednych informacji i zasobdéw
z wykorzystaniem Szablonu PUK, ktory zostat opisany w poprzednich rozdziatach tego raportu.

Lista wszystkich tych planéw PUK znajduje sie w Zatgczniku 10.

3.3 Tworzenie Planéw Uczenia sie i Kreatywnosci dla Klas 10-12

W ramach projektu STEAME opracowano 11 planédw Uczenia sie i Kreatywnosci (PUK) dla klas 10-12 [w
wieku 15-18], zwigzanych z przedmiotami STEAME (nauka, technologia, inzynieria, sztuka,
matematyka, przedsiebiorczos¢), motywujgcych do wspodtpracy miedzy nauczycielami, majgcych
osiggna¢ wieloprzedmiotowe podejscie poprzez dostarczenie niezbednych informacji i zasobdéw
z wykorzystaniem Szablonu PUK, ktory zostat opisany w poprzednich rozdziatach tego raportu.

Lista wszystkich tych planéw PUK znajduje sie w Zatgczniku 10.
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3.4 Ocena Plandéw Uczenia sie i Kreatywnosci

W ramach tego elementu projektu, przeprowadzono pilotaz opracowanego dziatania szkoleniowego
dla nauczycieli. W pilotazu aktywnie uczestniczyty trzy szkoty partnerskie. Uczestnicy pilotazu podczas
réznych sesji szkoleniowych przedstawili plany PUK, ktére zostaty opracowane w trakcie trwania
projektu i sy dostepne za posrednictwem Obserwatorium STEAME.

Uczestnicy przedstawili i przeanalizowali proces oceny planu L&C. W kontekscie tego elementu
projektu pilotaz przeprowadzany jest poprzez angazowanie w proces ewaluacji osoby spoza zespotu
projektowego, ktére dziatajg jako ewaluatorzy. Ocenie poddano réwniez plany PUK opracowane
podczas szkolenia C1, przy aktywnym udziale i zaangazowaniu wszystkich uczestnikdéw projektu.
Pozwolito im to na zdobycie praktycznego doswiadczenia w catym procesie opracowywania planu PUK
(projektowanie, wdrazanie, ocena, dostosowanie).

To dziatanie podczas szkolenia pozwolito partnerom na zebranie informacji zwrotnych i przezycie
procesu w roli obserwatora. Po szkoleniu partnerzy wykorzystali informacje zwrotne i swoje
doswiadczenie ze szkolenia C1 do rewizji swoich planéw PUK.

Dyskusja na temat ewaluacji byta powigzana z dynamiczng funkcjonalnoscig Obserwatorium STEAME
oraz faktem, ze kazdy nauczyciel moze sie zaangazowac i przedstawi¢ swéj wtasny plan PUK. Jesli
zostanie on wdrozony w klasie, moze poddaé go ocenie, wspierajagc w ten sposéb uzytkownikéw
STEAME w lepszym doborze i wykorzystaniu dostepnych planéw.

Oceny planow PUK wykonane podczas treningu C1 sg przedstawione w Zatgczniku 12.

4. Program wspotpracy i kreatywnosci miedzy szkotami a przemystem

Jest wazne aby szkoty byly otwarte na otwarte dla spoteczenistwa, dla ktérego sg kluczowymi
instytucjami. Wspdtpraca z instytutami naukowymi i firmami moze przyczyni¢ sie do poszerzenia
horyzontéw ucznidw, w szczegdlnosci do zapoznania sie z dziatalnoscia badawcza, zwigzang
z dziatalnoscig osrodkéw naukowych i celami jednostek gospodarczych. Uczniowie uczestniczacy
w grupach szkoleniowych w firmach lub innych organizacjach badawczych uzyskuja:

¢ doswiadczenia z réznych dziedzin,

e znajomos$¢ badan i przedsiebiorczosci poprzez empiryczny proces uczenia sie,
¢ informacje o miedzynarodowej spotecznosci edukacyjnej,

¢ informacje dla miedzynarodowej spotecznosci przedsiebiorcow,

e dostep do zasobdéw dla gospodarki miedzynarodowej,

e dostep do infrastruktury istniejacej w instytucjach i firmach,

e znajomos$¢ spotecznego wymiaru badan i przedsiebiorczosci,

e Swiadomos$é na temat 17 Celéw Zréwnowazonego Rozwoju.

W ten sposéb uczniowie mogg uzyskac lepszy obraz swoich przysztych wyboréw naukowych juz
w wieku szkolnym. Wspodtpraca z edukatorami i dyrektorami firm, badaczami i naukowcami, a takze
menedzerami z dziedziny biznesu i badan moze przynies¢ wielopoziomowe korzysci dla ich wejécia
w nowoczesne srodowisko gospodarcze.

W ramach projektu zespdt rozpoczynajacy realizacje projektu, dazac do realizacji jego zamystu,
napotka wazne pytania i dylematy w procesie, w ktérym bedzie musiat podjaé decyzje. Wielokrotnie
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ta decyzja bedzie trudna do podjecia, poniewaz zespdt nie bedzie dysponowat odpowiednig wiedzg
lub doswiadczeniem wymaganym do oceny ogdlnej sytuacji. W ten sposdb grupy ucznidw wraz
z nauczycielami zostang zaproszone do wspdtpracy z innymi badaczami, naukowcami Iub
profesjonalistami spoza szkoty, ktérych nazwiemy mentorami. Mentorzy to osoby, ktére posiadaja
specjalistyczng wiedze i doswiadczenie w swojej dziedzinie, a jednoczesnie chetnie stuzg rada
i wskazowkami.

4.1. Zasady Programu Wspotpracy STEAME-ID

Zasady wspotpracy szkét z przemystem sg podzielone na nastepujace kategorie:

« Organizacja zespotow i zasady wspotpracy

« Cele (kontekst spotkan, wymiana pomystéw, metod, produktéw)

«  Spotkania (zakres, proces monitorowania i oceny, poziom zaangazowania, zarzagdzanie
funkcjami: umowa, zarzadzanie czasem)

«  Produktyiocena

+  Komunikacja — rozpowszechnianie

Zasady ram STEAME-ID przedstawiono w zatgczniku 11.

4.2. Model Programu Wspétpracy STEAME-ID

W oparciu o powyzsze mozemy stworzy¢ nowy model wspdtpracy pomiedzy szkotami a Przemystem
(instytuty badawcze - firmy), z ktérego wytania sie orientacyjny plan dziatania. Proponowany model
wspotpracy podzielony jest na 4 gtéwne Etapy:

Stage A. Wizja - Misja - Cel - Cele - Zasady
Stage B. Projekt wspodtpracy — Efekty — Komunikacja
Stage C. Rozwdj wyniku

Stage D. Komunikacja i rozpowszechnianie wynikow

Kazdy etap obejmuje wiele dziatan, takich jak: Spotkania (dotyczace projektowania, rozwoju
i rozpowszechniania Projektu), Zasoby, Media, Infrastruktura (niezbedne do realizacji kazdego etapu).

Szkota i Instytut Badawczy — Firma nalezy do ekosystemu, w ktdrym wiele czynnikdw zewnetrznych
ma wpyw na ich wewnetrzny ,Swiat”, takich jak:

. Swiat z réznymi Ramami i Sieciami (np. Frameworks of Competences, DigComp),
. Swiat z réznymi Standardami (np. Common Core, 1SO),
«  Cyfrowy Swiat z réznymi srodowiskami (np. Google Apps) oraz

« Rozmaite Kultury Spoteczne i Ekosystemy.

Model ram STEAME-ID przedstawiono w zatgczniku 11.
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4.3. Walidacja Programu Wspotpracy STEAME-ID

W celu realizacji Programu STEAME-ID przygotowano przewodnik, ktéry mozna wykorzystac jako
raport ewaluacyjny przedstawiajacy etapy dziatan, ktore szkota i przemyst muszg opracowac wspdlnie.
Ten szablon walidacji sktada sie z nastepujacych czterech gtéwnych etapéw:

= Etap A: Cel - Zadania - Metody - Zasady

= Etap B: Projekt wspotpracy - wynik - komunikacja

=  Etap C: Rozwdj wyniku

=  Etap D: Komunikacja i rozpowszechnianie wynikdéw

Ponadto szablon walidacji zawiera pie¢ otwartych pdl do komentowania wdrozonego Programu
STEAME-ID (zgodnie z analizg opartg na SWOT):

= SILNE STRONY

=  StABE STRONY

= SZANSE

=  ZAGROZENIA

= Dodatkowy opis/komentarze/sugestie/zmiany/oczekiwania

Zacheca sie szkoty do zastosowania wszystkich lub niektérych dziatan podczas pilotazowego procesu
walidacji tej wspoétpracy. Szablon oceny w ramach STEAME-ID przedstawiono w zatgczniku 11.

5. Obserwatorium

Obserwatorium jest narzedziem przeznaczonym gtéwnie dla nauczycieli szkolnych w celu wspierania
dynamicznego i adaptacyjnego programu nauczania STEAME w ich szkotach. Tresci sg stale
aktualizowane i rozwijane, dzieki czemu wszyscy nauczyciele w Europie i poza nig majg mozliwosé
aktualizacji, ale takze publikowania wtasnych prac i materiatéw. Zachecamy do zamieszczania postéw,
takich jak Plan Uczenia sie i Kreatywnosci (nowe podejscie do planéw lekcji), strona ich szkoty, jesli
zawiera zajecia STEAME, kurs szkoleniowy zwigzany ze STEAME, projekt zwigzany ze STEAME
finansowany przez UE, przyktady eksperymentdw lub projektéw STEAME w szkolne lub zwigzane z
nimi filmy, wydarzenia STEAME wykonane lub planowane oraz inne opcje, ktére wkrétce sie pojawia.
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Struktura Obserwatorium jest nastepujaca:

W Obserwatorium kazdy moze:

= ztozy¢ Plan Nauki i Kreatywnosci, ktory sie pojawi

= ztozyé opis eksperymentu lub projektu, ktéry sie pojawi

= przestac strone szkoty STEAME, ktdra sie pojawi

= przesta¢ kurs STEAME

= przesta¢ informacje o projekcie STEAME finansowanym ze srodkéw EU
= zamiesci¢ ogtoszenie o wydarzeniu STEAME

= zamiescié¢ infografike

= zamiescié ogtoszenie o konkursie STEAME

submit point:
https://steame.eu/steame-observatory/
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PART A (ITALIAN)

1. Il framework STEAME dei Piani di Apprendimento e Creativita

1.1 Esplorazione dei piani di lezione STEM, STEAM e dei piani basati su progetti
esistenti

La prima attivita delle presenti Linee Guida svolta dai partner STEAME ha previsto |'esplorazione
di oltre 50 piani di lezione internazionali (UE e USA) STEM, STEAM e piani basati su progetto, al
fine di considerare gli elementi e le caratteristiche piu adeguati al Piano di Apprendimento &
Creativita STEAME (L&C). Tra i piani di apprendimento presi in esame, e in base alla collaborazione
e comunicazione tra i partner, sono stati scelti 10 piani, gia esistenti, STEM, STEAM e basati su
progetto. | partner hanno poi creato una tabella con gli elementi pil importanti (i relativi
riferimenti e la tabella sono presentati nell’Allegato 1). Queste sono le parti principali:

»  Aspetti generali — Specifiche — Sinossi
*=  QObiettivi — Metodologie

*  Preparazione - Mezzi - Infrastruttura
* Implementazione

Successivamente il responsabile dell’output ha coordinato la comunicazione tra i partner
affidando loro il processo di sviluppo del modello del Piano di Apprendimento e Creativita STEAME.
Ha avanzato una proposta iniziale, invitando il team di progetto a discutere in modo collaborativo
e a lavorare su ciascuna delle sezioni dei Piani di Apprendimento e Creativita. Una volta che i
partner hanno concluso il lavoro sul modello, lo stesso & stato nuovamente discusso dalla
partnership e definito, cosi come presentato nella sezione successiva.

1.2 Sviluppo del Piano di Apprendimento e Creativita STEAME

Il Piano di Apprendimento e Creativita STEAME, sviluppato con il progetto STEAME, intende fornire
agli insegnanti le informazioni e le risorse necessarie ad implementare una lezione STEAME. ||
Piano di Apprendimento e Creativita & costituito da queste cinque sezioni:

A. Quadro generale
Framework STEAME
Obiettivi e Metodologie
Preparazione e Strumenti
Implementazione

mooOw

Breve descrizione delle cinque sezioni summenzionate:

A. Quadro generale del Piano di Apprendimento e Creativita
La sezione contiene le informazioni generali sul Piano di Apprendimento e Creativita, quali:

= discipline interessate (S-T-E-A-M-E) e titolo del Progetto STEAME
*» domanda guida o argomento
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= etaeclassi

= durata, tempistica, numero di attivita e allineamento al curricolo del Piano di Apprendimento
e Creativita breve descrizione del progetto e/o delle attivita di apprendimento correlati agli
obiettivi

*  contributi, riferimenti e ringraziamenti

B. Framework STEAME
La sezione riguarda il framework STEAME. Contiene le seguenti 3 sottosezioni:

» Cooperazione tra insegnanti: Cooperazione dell'Insegnante 1 con I'Insegnante 2 e
formulazione della guida per gli studenti

* Organizzazione STEAME nella vita reale: Incontro con rappresentanti del mondo del lavoro,
imprenditorialita — Giornate STEAME nella vita reale

*  Formulazione del Piano di Azione: Riferimento alle Fasi e ai Progressi del framework STEAME
(Formulazione del Piano di Azione)

C. Obiettivi e Metodologie

Questa sezione descrive gli obiettivi di apprendimento, i risultati di apprendimento, le conoscenze
pregresse e i prerequisiti degli studenti, la motivazione, la metodologia, le strategie ecc. Essa
comprende le seguenti 4 sottosezioni:

»  Obiettivi di apprendimento: Identificazione degli obiettivi attraverso I'uso di verbi adeguati,
correlati o corrispondenti alle competenze (conoscenza — abilita — valori), cio che gli studenti
sapranno fare una volta concluso il progetto.

= Esiti dell’apprendimento e risultati attesi: Definizione dei Risultati dell’Apprendimento
attraverso l'uso di verbi di azione, risultati attesi ossia qualsiasi prodotto tangibile o
“manufatto”.

»= Conoscenze pregresse e prerequisiti: Esperienze, conoscenze ed abilita pregresse che gli
studenti porteranno con sé in questa esperienza d’apprendimento.

* Motivazione, Metodologia, Strategie, Supporto all’apprendimento: strategie, approcci,
metodi, e/o tecniche di insegnamento per raggiungere gli obiettivi e i risultati di
apprendimento (project-based, inquiry-based, basati su un problema, attivita ludiche ecc.),
istruzioni differenziate conformemente ai bisogni degli studenti (stili di apprendimento,
rappresentazioni multimodali, ruoli assegnati agli studenti ecc.), coinvolgimento attivo degli
studenti, lavoro individuale, in team e in aula, tecniche di supporto all’apprendimento, ecc.

D. Preparazione e Strumenti

Questa ¢ la sezione che descrive la preparazione necessaria, il setting di apprendimento, le risorse,
gli strumenti, ecc. Contiene le seguenti 3 sottosezioni:

»  Preparazione, Setting, Suggerimenti per la Risoluzione di Problemi: Procedure, spazi e
preparazione dei materiali, setting in aula, attivita all’aperto, laboratorio d’informatica ecc.

= Risorse, Strumenti, Materiale, Allegati, Attrezzatura: Fonti educative e materiale digitale con
relativi riferimenti necessari ad implementare il piano di apprendimento.

» Salute e Sicurezza
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E. Implementazione

Questa sezione descrive un approccio completo per implementare il Piano di Apprendimento e
Creativita elencando le attivita e le fasi del processo di apprendimento, la valutazione e i metodi
valutativi, la presentazione dei risultati dell’apprendimento, ecc. Contiene le seguenti 4
sottosezioni:

»  Attivita, fasi didattiche e riflessioni: descrizione breve ed esaustiva delle attivita creative, dei
compiti o delle esperienze di apprendimento (lavoro individuale, in team e in aula),
coinvolgimento e partecipazione attiva attraverso esperienze pratiche, feedback e riflessione
degli studenti sul loro modo di pensare o sull’apprendimento, monitoraggio
dell’apprendimento degli studenti e misurazione dei progressi.

» QOsservazione e Valutazione: Valutazione, processi e griglie per la valutazione formativa,
finalizzati a misurare la capacita degli studenti di svolgere quanto descritto negli obiettivi.

*  Presentazione - Reporting - Condivisione: Documenti, risultati, manufatti, prodotti realizzati
dagli studenti con riferimenti, link, ecc. per la condivisione sui media.

»  Approfondimenti — Altre informazioni

Nelle sezioni che seguono € riportata una breve descrizione delle Metodologie, della Valutazione
e della Presentazione di un piano di Apprendimento e Creativita STEAME (le descrizioni analitiche
sono presentate sotto forma di Allegato 2).

1.3 Metodologie adottate dal framework STEAME (PBL, IBL, PSL)

Nel framework STEAME vengono adottate queste tre metodologie:

A. Metodologia di apprendimento basata su progetto (Project-Based Learning Methodology -
PBL)

B. Metodologia di apprendimento basata sull’indagine (Inquiry-based Learning
Methodology - IBL)

C. Metodologia di apprendimento basata sulla risoluzione di un problema (Problem Solving
Learning Methodology - PSL)

Nel paragrafo che segue é riportata una breve descrizione di queste tre metodologie (le descrizioni
analitiche STEAME sono presentate sotto forma di Allegati 3, 4 e 5):

Metodologia di apprendimento basata su progetto (PBL)

L'apprendimento basato su progetto € ampiamente riconosciuto come metodologia con cui gli studenti
acquisiscono conoscenze e abilita relative ai contenuti, in quanto sono chiamati, attraverso il loro
coinvolgimento per un lungo periodo di tempo ad indagare e rispondere ad una domanda, ad un
problema o ad una sfida autentici, impegnativi e complessi. La metodologia di apprendimento &
strutturata attorno a prodotti e compiti pensati accuratamente e gli studenti dimostrano le conoscenze
e le abilita acquisite creando un prodotto da presentare ad un pubblico reale. Lintegrazione
dell'lmprenditorialita o dell'Impresa in STEAM, per completarlo, e la creazione del framework STEAME,
rispondono pienamente ai requisiti della PBL e ne esaltano le possibilita di applicazione.

La caratteristica essenziale basata sull’autenticita dei processi di apprendimento e dei risultati €
strettamente legata allo sviluppo delle abilita del 21° secolo; cio integra la metodologia PBL con i
framework STEM, STEAM e STEAME. Con l'alfabetizzazione nei settori di finanza, salute, ambiente,
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informazione e tecnologia si sviluppa e si acquisisce un’alfabetizzazione trasversale che interessa tutte
le discipline: comunicazione e collaborazione, pensiero critico e problem solving, creativita,
responsabilita, abilita sociali e interculturali.

Metodologia di apprendimento inquiry-based (IBL)

Il primo passo verso I'apprendimento inquiry-based & la curiosita. Gli studenti gestiscono il loro
apprendimento attraverso domande e assumono il ruolo di chi si pone domande per trovare da sé le
risposte. L'insegnante & un facilitatore, un mentore. E presente per monitorare i progressi degli studenti,
per fornire supporto strutturale laddove necessario e per assicurare che sia mantenuto il focus sulle
domande e sulle osservazioni degli studenti.

La didattica STEAM e I'imprenditorialita si stanno collegando come mai prima d’ora. Cio accade in
STEAME. Il legame é forte soprattutto tra scienza ed imprenditorialita. Una delle pietre miliari
dell'imprenditorialita € la generazione di idee di business. Un metodo comune di generare idee
per nuovi prodotti o servizi consiste nel progettare una soluzione ad un dato problema.

Trovare delle soluzioni ai problemi e alla base di ogni ambito scientifico. La didattica STEAM e le
abilita imprenditoriali procedono di pari passo. Le competenze richieste per avere successo con
STEAM, quali creativita, problem-solving, capacita di previsione, flessibilita, sono tutte necessarie
anche per il successo di un imprenditore. Gli insegnanti devono tenere presente cosa rende STEAME
cosi piacevole per molti studenti: il desiderio di risolvere un problema. Gli insegnanti dovrebbero
fornire agli studenti gli strumenti e le abilita di cui necessitano per risolvere un problema e osservarli
mentre lo risolvono da soli.

Metodologia di apprendimento Problem Solving (PSL)

Il “problem solving”’ ¢ il processo che consiste nell’analisi di una specifica situazione problematica
e nel trovare una soluzione. L'importanza di questa metodologia e I'abilita di promuovere la
motivazione, di potenziare il pensiero critico e di indurre gli studenti ad utilizzare le life skills
quotidiane. L'insegnante funge da facilitatore: spiega come funziona il problem solving, conduce
le prime interazioni, mostra gli strumenti alla base di ogni step (es. le cinque W piu H, analisi delle
cause e cosl via), illustra esempi consolidati e contribuisce ad evitare le insidie. Spesso il processo
cognitivo spinge a trovare soluzioni “fuori dagli schemi”. Il problem solving comprende cinque
momenti:

= Comprensione
= Previsione

* Pianificazione
* Follow-up

* Valutazione

1.4 Valutazione dell'implementazione del progetto

| principali elementi di valutazione riguardano quante discipline STEAME sono coinvolte nel Piano
di Apprendimento e Creativita, quali competenze degli studenti e attraverso quale processo
vengono sviluppate/potenziate durante il progetto, compresi i metodi di valutazione formativa.
Questi elementi si basano su griglie ricavate dalla seguente bibliografia:
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* Raccolte di contenuti (es. ReadWriteThink Rubrics, Assessment and Rubrics)

» Approcci STE(A)M (es. iRubric: Build, Assess, Share, Collaborate)

= Osservazioniin aula (es. A Practical Guide to Improving Classroom Observations)

* Approcci project-based (es. BIE-PBLWorks Rubrics , The Complete Guide to Student Digital
Portfolios)

I modello "Valutazione del lavoro degli studenti" prevede le seguenti 4 sessioni principali:

1. Discipline STEAME (performance generale dei rispettivi concetti/disciplina/contenuti di livello
K-12)

2. Competenze (conoscenze, abilita, valori-atteggiamenti)

3. Processi di gestione, sviluppo e realizzazione del progetto

4. Valutazione formativa (specificata per ogni Piano di Apprendimento e Creativita)

I modello di valutazione STEAME & presentato nell’Allegato 6.

1.5 Abilita di comunicazione dei risultati di progetti STEAME da parte degli
studenti

Il framework delle competenze STEAME descrive e presenta tutte le rilevanti aree delle
competenze relative al contesto dell’approccio consigliato. Tra queste, figurano le abilita
comunicative che gli studenti sono incoraggiati a sviluppare e a potenziare durante il processo di
apprendimento.

Il progetto STEAME mira al conseguimento di tali abilita sollecitando gli studenti a comunicare i
loro risultati del progetto STEAME attraverso una serie di attivita, quali la rivista elettronica
STEAME.

Informazioni dettagliate sugli elementi necessari allo sviluppo delle abilita di presentazione del
progetto STEAME sono fornite negli Allegati 7 e 8.

Di seguito vengono illustrate le principali abilita di comunicazione scientifica e di presentazione
su cui si focalizza il progetto STEAME:

A. Abilita di comunicazione scientifica

Il progetto STEAME, il cui obiettivo consiste nel coinvolgere gli studenti a sviluppare le loro abilita
nella comunicazione scientifica, incoraggia gli studenti a pubblicare il proprio elaborato nella
rivista Journal for STEAME Creations per e degli Studenti della Scuola. Per indirizzare gli studenti,
il team di progetto STEAME ha sviluppato delle linee guida rivolte agli studenti autori. Le linee
guida sono presentate in un modello di elaborato che offre agli studenti una descrizione e una
guida, per sviluppare ciascuna sezione passo dopo passo. Il modello stesso segue i principi
fondamentali di un elaborato scientifico per avviare gli studenti ad esprimere le loro “scoperte”/le
loro produzioni/i loro progetti scientifici con espressioni piu formali, e sviluppando cosi abilita
comunicative in ambito scientifico.

Le abilita comunicative rappresentano un’area a sé stante all'interno del framework delle
competenze STEAME. Agli studenti viene assegnato uno spazio per esprimersi attraverso un
processo di comunicazione scientifica e in questo modo essi sono in grado di mettere in relazione
le aree di competenza dell’ambito scientifico con quelle della comunicazione. Indicativamente gli
studenti dovranno considerare come comunicare i propri risultati/progetti/ manufatti seguendo
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una serie specifica di regole [Publication of Manual of the american Psychological Association (6th
edition 2020) Pubblicazione del Manuale dell’Associazione Americana di Psicologia (sesta
edizione, 2010)], I'utilizzo di numeri e tabelle, ecc. Gli studenti riceveranno anche un feedback in
una forma simile a quella che ci si aspetterebbe di ricevere da una rivista scientifica quando si
pubblica un elaborato.

B. Abilita di presentazione

Le abilita di presentazione sono le abilita necessarie agli studenti per realizzare presentazioni
efficaci e coinvolgenti di fronte a diverse tipologie di pubblico. Tali abilita interessano una varieta
di aree, quali la struttura delle presentazioni degli studenti, la progettazione delle slide, il tono
della voce e il linguaggio del corpo che gli studenti veicolano.

Durante le lezioni, le attivita e i progetti STEAME, vengono trattati tutti gli aspetti chiave teorici e
pratici: Scienza, Tecnologia, Ingegneria, Arte, Matematica, Imprenditorialita. Il tutor/insegnante
svolge un ruolo fondamentale nel processo. Il curricolo standard & il cuore delle linee guida, tuttavia
se la scuola non applica STEM (STEAM/E) nei propri corsi di studio, il singolo insegnante dovrebbe
sin dall’inizio incoraggiare gli studenti a lavorare sulle loro abilita di comunicazione e presentazione.
Questo si riferisce anche al lavoro degli insegnanti stessi e all’'uso delle presentazioni durante le loro
lezioni/attivita.

Le fasi principali di una presentazione di successo sono:

[a] preparazione
[b] esposizione
[c] follow-up

2. Guida allo sviluppo del Piano di Apprendimento e Creativita

La procedura dello sviluppo e dell'implementazione di un progetto STEAME, basata sul relativo
Piano di Apprendimento e Creativita, si fonda su questi 3 “pilastri” principali STEAME:

2.1 Preparazione da parte degli insegnanti (4 step)

1. Formulare le idee iniziali su ambiti tematici/aree da trattare

2. Coinvolgere il contesto pit ampio:
lavoro/business/genitori/societa/ambiente/etica

3. Selezionare il gruppo di studenti per eta — Abbinarlo al curriculum ufficiale — Definire
le finalita e gli obiettivi

4. Organizzare i compiti dei soggetti coinvolti — Designare il coordinatore — Spazi di
lavoro ecc.
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2.2 Formulazione del Piano di Azione (18 step)

Preparazione (svolta dagli insegnanti)

1. Riferimento al mondo reale — Riflessione
2. Incentivo — Motivazione
3. Formulazione di un problema (possibilmente in fasi) sulla base di quanto sopra

Sviluppo (svolto dagli studenti) — Guida & valutazione (punti 9-11, svolta dagli insegnanti)

4. Creazione del background - Ricerca/Raccolta di informazioni

5. Semplificazione del problema — Configurazione del problema con un numero limitato di
richieste

6. Creazione di un caso - Progettazione — Identificazione dei materiali necessari per
costruzione/sviluppo/creazione

7. Costruzione — Flusso di lavoro — Implementazione di progetti

Osservazione- Sperimentazione — Conclusioni iniziali

9. Documentazione — Ricerca di aree tematiche (ambiti STEAME) collegate alla
disciplina oggetto di studio — Spiegazione basata su teorie esistenti e / o risultati
empirici

10. Raccolta di risultati/informazioni basate sui punti 7, 8, 9

11. Prima presentazione di gruppo svolta dagli studenti

%

Configurazione & Risultati (affidati agli studenti) — Guida & Valutazione (affidate agli
insegnanti)

12. Configurare modelli matematici o altri modelli STEAME per
descrivere/rappresentare/ illustrare i risultati

13. Studiare i risultati di cui al punto 9 e trarre le conclusioni, utilizzando il punto 12

14. Applicazioni nella vita quotidiana — Suggerimenti per sviluppare punto 9
(Imprenditorialita — Giornate STEAM nella vita reale)

Revisione (svolto dagli insegnanti)

15. Esaminare il problema in condizioni piu difficili

Completamento del progetto (svolto dagli studenti) — Guida & Valutazione (affidata agli

insegnanti)

16. Ripetere gli step da 5 a 11 con ulteriori o nuovi requisiti come riportato al punto 15
17. Indagine — Studi di casi — Approfondimento — Nuove teorie — Verificare nuove conclusioni
18. Presentazione delle conclusioni — Tattiche comunicative
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2.3 Azioni e cooperazione per studenti ed insegnanti (10 step)

In ogni progetto STEAME & presente una breve descrizione e vengono delineati gli aspetti
organizzativi e le responsabilita di azione conformemente ad alcune delle seguenti fasi e
attivita affidate a studenti ed insegnanti:

FASE | Attivita/Step Attivita/Step Attivita /Step
Insegnante 1 (I11) degli studenti Insegnante 2 (12)
Cooperazione con 12 Gruppo di eta: Cooperazione con 1l e
e guida rivolta agli studenti guida rivolta agli studenti
A Preparazione degli step 1, 2, Cooperazione nello step 3
3
B Guida nello step 9 4,5,6,7,8,9,10 Guida di supporto nello step 9
C Valutazione creativa 11 Valutazione creativa
D Guida 12 Guida
E Guida 13 (9+12) Guida
F Organizzazione STEAME 14 Organizzazione STEAME
nella vita quotidiana Incontro con rappresentanti | nella vita quotidiana
del mondo del lavoro
G Preparazione dello step 15 Cooperazione nello step 15
H Guida 16 (ripetizione da 5 a 11) Guida di supporto
I Guida 17 Guida di supporto
K Valutazione creativa 18 Valutazione creativa

3. Piani di Apprendimento e Creativita STEAME

Una volta definito il modello, il team di progetto STEAME ha sviluppato congiuntamente un Piano
di Apprendimento e Creativita prototipo, coinvolgendo in questo processo gli insegnanti per
verificare e ultimare il modello del Piano di Apprendimento e Creativita. Cid ha rappresentato la
base di prototipo ed esempio [sezione 6.1] per l'ulteriore sviluppo di Piani di Apprendimento e
Creativita STEAME per le classi 7-9 [12-15 anni, si veda la sezione 6.2] e per le classi 10-12 [15-18
anni, si veda la sezione 6.3] correlati a STEAME (Science, Technology, Engineering, Mathematics,
Entrepreneurship — scienza, tecnologia, ingegneria, matematica, imprenditorialita).

3.1 Piano di Apprendimento e Creativita prototipo

Il Piano di Apprendimento e Creativita prototipo riguarda la costruzione di un “e-shop
personalizzato” studiando i concetti economici di costi, entrate e utili in un’azienda. Consta di
cinque attivita per due lezioni di 90 minuti (prima lezione) e comprende I'analisi e il calcolo
dell’utile di un’azienda, I'analisi dei relativi costi e il modo in cui l'azienda crea e aumenta le
entrate. Sulla base di tutti questi aspetti, nei 90 minuti successivi (seconda lezione), ogni gruppo
di studenti progetta e crea un e-shop personalizzato che simula un problema reale. In questo
modo gli studenti comprendono il meccanismo del mercato.

Il Piano di Apprendimento e Creativita prototipo pensato per I'“E-shop personalizzato” e riportato
nell’Allegato 9.

39



3.2 Sviluppo di Piani di Apprendimento e Creativita per le classi 7-9

Il progetto STEAME ha sviluppato i seguenti 15 Piani di Apprendimento e Creativita per le classi 7-
9 [12-15 anni], correlati alle discipline STEAME (Science, Technology, Engineering, Mathematics,
Entrepreneurship), promuovendo la collaborazione tra insegnanti al fine di garantire un approccio
multidisciplinare, fornendo le informazioni e le risorse necessarie mediante I'utilizzo del Modello
di Apprendimento e Creativita descritto nelle sezioni precedenti.

L’elenco di tutti questi Piani di Apprendimento e Creativita € presentato nell’Allegato 10.

3.3 Sviluppo di Piani di Apprendimento e Creativita per le classi 10-12

Il progetto STEAME ha sviluppato i seguenti 11 Piani di Apprendimento e Creativita per le classi
10-12 [15-18 anni], correlati alle discipline STEAME (Science, Technology, Engineering,
Mathematics, Entrepreneurship), promuovendo la collaborazione tra insegnanti al fine di
garantire un approccio multidisciplinare, fornendo le informazioni e le risorse necessarie mediante
I'utilizzo del Modello di Apprendimento e Creativita descritto nelle sezioni precedenti.

L’elenco di tutti questi Piani di Apprendimento e Creativita & presentato nell’Allegato 10.

3.4 Valutazione dei Piani di Apprendimento e Creativita

In quanto parte di questo output, durante la sperimentazione dell’attivita formativa degli
insegnanti, che ha coinvolto attivamente tre scuole partner, i partecipanti hanno presentato i
Piani di Apprendimento e Creativita sviluppati nel corso del progetto e disponibili nello STEAME
Observatory (Osservatorio STEAME).

| partecipanti hanno introdotto e presentato il processo di valutazione di un Piano di
Apprendimento e Creativita. E’ prevista dal contenuto dell’output il coinvolgimento nel processo
di valutazione di individui esterni al team di progetto ai quali e stato chiesto di fungere da
valutatori. Sono stati valutati anche i Piani di Apprendimento e Creativita sviluppati durante
I’evento di formazione C1, con la partecipazione e il coinvolgimento attivo di tutti i partecipanti.
Cio ha permesso loro di acquisire esperienza pratica nell’intero processo di sviluppo di un Piano
di Apprendimento e Creativita (progettazione, implementazione, valutazione, revisione).

Nel corso della formazione tale attivita ha consentito ai partner di raccogliere dei feedback e di
vivere il processo in qualita di osservatori. Dopo la formazione, i partner hanno utilizzato i feedback
e la propria esperienza durante la formazione C1 per rivedere i propri piani di Apprendimento e
Creativita.

La discussione sulla valutazione e stata associata alla dinamicita dell’Osservatorio STEAME e al
fatto che qualsiasi insegnante possa essere coinvolto e possa presentare il proprio piano di
Apprendimento e Creativita, che, qualora implementato in aula, sara accompagnato da relativa
valutazione, supportando cosi chi utilizza STEAME per navigare meglio ed esplorare i piani
disponibili.

La valutazione dei Piani di Apprendimento e Creativita durante la formazione Cl & riportata
nell’Allegato 12.
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4. Programma di Cooperazione e Creativita tra Scuole & Industria

E importante che le scuole siano aperte alla societa in qualita di soggetti chiave. Le collaborazioni
con gli istituti di ricerca e con le aziende possono non solo contribuire ad ampliare gli orizzonti
degli studenti, ma permettono a questi ultimi anche di acquisire familiarita con le attivita dei centri
di ricerca e con le finalita delle aziende. Gli studenti che in gruppo collaborano con aziende o altre
organizzazioni sono avvantaggiati in quanto:

e Fanno esperienze in diversi ambiti

e Acquisiscono familiarita con la ricerca e I'imprenditorialita grazie ad un processo di
apprendimento esperienziale

e Acquisiscono informazioni per la comunita educativa internazionale

e Acquisiscono informazioni per la comunita dell'imprenditoria internazionale

¢ Hanno accesso a risorse per I'economia internazionale

¢ Hanno accesso all’infrastruttura esistente in aziende ed istituzioni

¢ Acquisiscono familiarita con la dimensione sociale della ricerca e dell'imprenditorialita

e Acquisiscono consapevolezza sui 17 Obiettivi di Sviluppo Sostenibile

In questo modo gli studenti, sin dall’eta scolare, possono farsi un’idea migliore delle possibili scelte
future in ambito scientifico. La collaborazione con educatori, dirigenti di azienda, ricercatori,
scienziati, manager nel commercio e nella ricerca puo portare molteplici vantaggi a piu livelli per
I'ingresso nel moderno contesto economico.

In quanto parte del progetto, un team che si accinge a realizzare un progetto, che intende
implementarne I'idea, dovra misurarsi con importanti domande e dilemmi durante il processo di
implementazione, durante il quale sara chiamato a prendere una decisione. Molto spesso sara una
decisione difficile da prendere, poiché il team non avra le conoscenze o I'esperienza necessarie a
valutare la situazione generale. Cosi i gruppi di studenti assieme ai loro insegnanti saranno invitati
a collaborare con altri ricercatori, scienziati o professionisti esterni alla scuola, che chiameremo
mentori. | mentori sono persone che possiedono particolari conoscenze ed esperienza nel proprio
settore e che al tempo stesso sono disponibili a dare consigli e a fornire consulenza.

4.1. Le Regole del Programma di Cooperazione STEAME-ID

Le regole della cooperazione tra scuole e industria sono classificate nel modo seguente:

e Organizzazione di team e regole di cooperazione

Obiettivi (contesto delle riunioni, scambio di idee, metodi, prodotti)

e Riunioni (finalita, processo di monitoraggio e valutazione, livello di impegno,
gestione funzioni: contratto, gestione tempi)

e Prodotto(i) e valutazione

e Comunicazione — Disseminazione

Le regole del framework STEAME-ID sono presentate nell’Allegato 11.
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4.2. Il Modello del Programma di Cooperazione STEAME-ID

Conformemente a quanto sopra riportato, possiamo creare un nuovo modello di cooperazione tra
scuole e industria (istituti di ricerca — aziende), da cui emerge un piano di azione indicativo. Il
modello di cooperazione proposto si suddivide nelle seguenti 4 fasi principali:

Fase A. Vision - Mission — Finalita - Obiettivi - Regole
Fase B. Progettazione della Cooperazione — Risultati — Comunicazione
Fase C. Sviluppo del Risultato

Fase D. Comunicazione e disseminazione del Risultato

Ogni fase comprende molte attivita, quali: Riunioni (riguardanti progettazione, sviluppo e
disseminazione del Progetto), Risorse, Media, Infrastruttura (necessari ad implementare ogni
fase).

La Scuola e I'Istituto di Ricerca/Azienda appartengono ad un ecosistema in cui molti fattori esterni
contribuiscono al loro “Mondo” interno, quali:

un mondo con una varieta di framework (es. framework delle competenze, DigComp)
un mondo con una varieta di standard (es. Common Core, ISO)

un mondo digitale con una varieta di ambienti (es. Google Apps)

culture sociali ed ecosistemi vari e differenti

I modello del framework STEAME-ID ¢ presentato nell’ Allegato 11.

4.3,  Convalida del Programma di Cooperazione STEAME-ID

Per I'implementazione del Programma STEAME-ID & disponibile una guida che puo essere
impiegata quale report di valutazione con cui controllare gli step delle attivita che scuola ed
industria devono necessariamente compiere cooperando tra di loro. Questo modello di convalida
e costituto dalle seguenti quattro fasi principali:

*  Fase A: Finalita - Obiettivi — Metodi - Regole

*  Fase B: Progettazione della Cooperazione — Risultato — Comunicazione
*  Fase C: Sviluppo del Risultato

* Fase D: Comunicazione e disseminazione del risultato

Il modello di convalida include inoltre cinque campi aperti per commentare il Programma STEAME-
ID implementato (conformemente all’analisi SWOT):

= PUNTI DI FORZA

= DEBOLEZZE

= OPPORTUNITA’

=  MINACCE

= Ulteriori descrizione/commenti/suggerimenti/modifiche/aspettative

Si raccomanda alle scuole di proporre tutte o alcune delle attivita durante il processo di convalida

pilota relativo a questa cooperazione. Il modello di valutazione del framework STEAME-ID &
presentato nell’Allegato 11.
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Guidelines for STEAME activities in schools for two age groups
|

5. Osservatorio

L'Osservatorio & uno strumento pensato principalmente per gli insegnanti al fine di supportare un
curricolo STEAME dinamico e flessibile nelle scuole. Il contenuto viene aggiornato e ampliato
costantemente, pertanto tutti gliinsegnanti in Europa e al di fuori del territorio europeo hanno
I'opportunita non solo di essere aggiornati, ma anche di pubblicare i loro lavori e materiali. Si invita
a postare materiale quale Piani di Apprendimento e Creativita (un nuovo approccio per
programmare le lezioni), il sito della scuola se contiene attivita STEAME, corsi di formazione
relativo a STEAME, progetti finanziati dall’'UE relativi a STEAME, esempi di sperimentazioni o
progetti STEAME nelle scuole o relativi video, eventi STEAME organizzati o da organizzare e altre
opzioni da proporre a breve.

La struttura dell’Osservatorio € la seguente:

L FSUTATIDELPROGETIOSTEAVE

2. ATTIVITA/PIANI DI APPRENDIMENTO E CREATIVITA 3. ATTIVITA/PIANI DI APPRENDIMENTO E CREATIVITA
CLASSI 7-9 . PIANI DI APPRENDIMENTO E CREATIVITA CLASSI  10-12. PIANI DI APPRENDIMENTO E
CON RELATIVO MATERIALE (RACCOLTA) CREATIVITA CON RELATIVO MATERIALE (RACCOLTA)

L5 UNKAISTIDEESCUOLESTEAE | | 4. corsistem>steawdsteave

7.  PROGETTI STEM-STEAM-STEAME FINANZIATI DALL'UE

4. ESPERIMENTI O PROGETTI/CREAZIONI SCOLASTICI E
LINK A VIDEO, SITI CLASSI 7-9
% S

All’Osservatorio tutti possono:

= Inviare un piano di apprendimento e creativita da presentare

= Inviare un progetto o la descrizione di un esperimento da presentare
* Inviare il sito di una scuola STEAME da presentare

= Inviare un corso STEAME

* Inviare un progetto STEAME finanziato dall’'UE

= Inviare I'annuncio di un evento STEAME

* Inviare una infografica

= Inviare I'annuncio di competizioni STEAME

submit point:
https://steame.eu/steame-observatory/

43



PART A (BULGARIAN)

1. Pamkata Ha STEAME 3a yyeHe 1 TBOpYECKO NsiaHUpaHe

1.1 U3cnepBaHe Ha cblecTByBawm STEM, STEAM v npoeKTHM y4ebHM nnaHoBe.

MbpBOTO AencTBME B Te3n HacokmM , KoeTo belle cb3gafeHo OT NapTHbOpUTE Mo

STEAME, 6ewe aa npoy4yaTt nosede ot 50 mexxkayHapoaHu /ot EC n CALL/ STEM, STEAM
NMPOEKTHO OCHOBAHM y4ebHM NIaHOBE C Le Aa Ce U3CNeABaAT e/IEMEHTUTE U YEPTUTE, KOUTO
6uxa 6unn Hali-noaxoaawm 3a STEAME 3a yueHe 1 TBopUecKo naaHnpaHe. OT Te3n NiaHoBe,
W B Noc/iefBasiata CbBMeCTHa paboTa un cbTpyaHudecTBo , 6Axa nsbpaHu gecet
cbuectsyBawm STEM, STEAM npoeKTHO OCHOBaHM y4ebHM NaaHa U Ha OCHOBATa Ha TsAX,
NapTHbOPMUTE Cb3Aa[0Xa TabaMLa C OCHOBHUTE NONOXKEHWUA U HAW-BaXKHUTE €IeEMEHTU OT
nnaHoBeTe /NINHKOBE C U3TOYHULM U TabamuaTa moraT ga ce BuaAaT B AHekc 1/ cbe cneaHuTe
OCHOBHM YacTu:

- naBHa- CneunduKkaummn- KoHcnekT

- Uenn—Metogonorus

. NoarotosKka — Cpeactea- UHPpacTpyKTypa
«  MpunoxeHune

Cnep TOBa MNMAEPBT 3@ KPAaMHUA pe3ynTaT HanpaBu KOOPAMHALMA 38 KOMYHUKALMA MeXayY
NnapTHbOPUTE U I'M BbB/leYe B Npoleca no pa3BuTMe Ha b1aHKaTa 3a nnaHupaHe Ha STEAME
32 y4YeHe U TBOPYECKO NIaHMpPaHe KaTo Hanpasy MbpPBOHAYa/IHO NPeaNoXKEHNE , KOETO
aHraxupa ekumna rno NpoekKTa Aa AMCKYTMPa CbBMECTHO M Aa paboTu No BCEKU OT NaaHOBeTe
Ha y4yeHe 1 TBOpPYECKO NaaHMpaHe. bnaHkaTa, wom bele 3aBbplieHa, bewe obcbaeHa owe
BeHBX OT MAapTHbOPUTE M 3aBbpLUEHA, KAaKTO € NoKa3aHa B cneasallaTa rnasa.

1.2 Pas3suBaHe Ha nsaHa 3a STEAME 3a yyeHe u TBOpYecTso /Y&T/

MnaHbT 3a STEAME 3a yueHe 1 TBopyectso /Y&T/, paspaboTteH oT npoekta STEAME nma 3
uen Aa NpefocTaBu Ha yuutennte MHPopmaLmaATa U pecypcuTe , KOUTO Ca HYXKHU 33 Aa ce
npunoxn STEAME ypokK. MNnaHbT YueHe 1 TBOpUYECTBO Ce CbCTOM CAeAHUTE MeT YacTu.

A lMpernepg,

b PamkaTta STEAME

B Llenn n Metoponorua

I Moagrotoska n Metogonorua

[ MpunoxeHune

Cneppa KpaTKO onncaHue Ha YyacTuTe:

A 06wy, nperneg Ha MNnaHa 3a YuyeHe n TBopYecTBo

Tasu yacT cbabpKa obuwa nHbopmaums 3a MNnaHa KaTo:
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. Mpeametute, Kouto BKAOUBA (S-T-E-A-M-E) 1 3arnaBmeTo Ha NpoeKkTa

- OcHoBononarauwiata Tema UM BbNpoc

- Bwb3pacToBaTa rpyna v Knacosete

«  NMNpoabnXKuTeNnHOCTTa, BpeMeBUAT rpaduK, 6posT Ha AeMHOCTUTE U NoAPaBHABAHETO C
y4yebHaTa nporpama Ha nsaHa 3a YueHe u TsopyecTso

- KpaTKo onuncaHue Ha npoekTta U/ nam ydebHn AeiMHOCTU, OTHACALLM ce A0 uenuTe

«  CbTpyaHMUM, USTOYHULM N NPU3HATENHOCT

b Pamkata STEAME

Ta3n yacT npaBu AMPEKTHA NpenpaTKka Kbm pamkata Ha STEAME. U cbabpka
CnefHuTe TPU NoACEKUUN.

«  Yuntencko cbTpyaHuYecTtso : Yunten 1 cu cbTpygHmuu c Yumten 2 u ce dopmynunpa
PbKOBOACTBOTO 3a y4eHUuUnUTe

. OpraHunsauma Ha STEAME Ha npaKTuKa B »usoTa / Sil/: Cpella c npeactaButenn Ha
6usHeca , Mpeanpuemayectso — [IHM Ha NpaKTUYECKo npunoxeHne Ha STEAME.

- Cob3gaBaHe Ha NnaH 3a AencTeue: ¢ npenpaTka KbM ETanu n CTbnkun Ha PamkaTa
STEAME.

B Lenn n Metogonorua

Tasn yacT onucea yqe6HMTe uenn n 3agavyum n pesyntatute ot o6yqumeTo,
npeaBapuUTesIHUTE 3HAHUA U HeO6XO,CI,MMVITe yCcnosuA 3a ydyauwmte, MoTmnBaLuA,
meTtoaonorua, Ctpatermm n T.H.

CbAbprKa cnegHuTe YeTUpu Noa-otaena:

- Uenun 1 3agaum Ha obyyeHneTo: AndepeHumpaHe Ha LeNANTE U 3a4a4uTe 1
onpeaensHeTo UM, ynoTpebaBaiikn noaxogawmTe rnaroam, OTHacAWM ce 4o
CbOTBETCTBALLUTE KOMMNETEHLMM /3HAHMA — YMEHUA — LEHHOCTKM/ , TOBA, Ha KaKBO Lie
6bae cnocobeH yyalmusa cneq npoeKTa.

. Pesyntatn ot obyyeHuneto: AepuHnpaHe Ha Pesyntatute ot ObydyeHmneTo ynotpebsasankm
rnaronv 3a gencTeme, o4akBaHUTE Pe3yNTaTU U BCUYKM APYrM OTYETEHU PE3YATATU AN
,TBOpEeHuna’.

- lMNpeaBapuTenHu s3HaHUA U HeobxogMmmn ycnosuma

«  Motusaumua, Metogonorua, Ctpaternm n NomoLHn cpeacTea: cTpaTerum Ha
npenogasaHe, NOAXOAMN, METOAM U/UNW TEXHUKM 33 NOCTUrAHE HA 0BYUUTENHUTE LN U
pe3ynTati /NpoeKTHo-6asnpaHmM, 0OCHOBaBaLUM Ce Ha TbpCceHe Ha MHPOopMaLMA, Ha
pellaBaHe Ha Npobaem MAKN BbNPOC, UTPOBM U T.H./ pasrpaHMYaBaHe Ha HyXAuTe Ha
yyeHuunTe/ CTUA0BE Ha yYyeHe, M3M0A3BaHEe HAa MHOMECTBO CPeACTBa 3a NpeAcTaBsaHe Ha
NHPOPMaLMATA, PONUTE HA yY4eHUUUTE e T.H./

I NoagroTtosKka 1 CpeacTsa

B Ta3um yacT ce roBopu 3a NOArOTOBKaTa, KOATO € HyXHa, NOAroToBKaTa Ha NPOCTPAHCTBOTO
3a y4YeHe, pecypcuTe, MHCTPYMEHTUTE U T.H. CbabprKa TPU NOA, CEKLUM:

45



- [loaroTtoska, OpraHusauma Ha npocTpaHcTBoTo, CbBETU 33 pa3spellaBaHe
Ha Bb3HMKHaNAW Npobaemu: npouenypu, NPOCTPAHCTBO U MaTepManHa NOATroTOBKa,
ob6cTaHOBKaTa B KNacHaTa cTadA, AeMHOCTU Ha OTKPUTO, KOMMOTBbPHA NabopaTopus U T.H.

- Pecypcu, MHCTPYMEHTH, MaTepuanu, NpmUcTaBku, obopyasaHe: M3TOYHULM C MHCTPYKLUN
W AUTUTANHWN MaTepuranm CbC CbOTBETHUTE CNPABOYHM MaTepUanm 3a U3NbAHEHMETO Ha
y4ebHusa nnaH.

. besonacHocT n 3gpase

[ N3nbnHeHune

Tasu yacT onucBa UANOCTHMA NoAXo4 KbM NpuaaraHeTo Ha YuT niaHa KaTo npeacrass
CMUCBK OT AeMHOCTUTE U NpoLeaypuTe Ha y4ebHMA npoLec , MeToguTe 3a OUEHKa,
npeacTaBaHETO Ha pe3yaTaTuTe oT 0byyeHneTo n T.H. CbabprKa cnegHuTe 4 yacTtu:

«  0ObyyntenHu aemHocTn, Nnpoueaypu, ocMucisHe: KpaTko 1 M3dyepnaTenHo onucaHue Ha
TBOPYECKUTE AeMHOCTU, 3a4a4n UNK 0BYUNTEeNHU AencTBUA [/ UHAMBMAYaAHA U OTBOPHA
paboTa B KnacHuTe cTan/. AHra)KMpaHOCT U aKTUBHO y4yacTue Ypes NpaKkTUKa.
ObpaTHaTa Bpb3Ka OT YYEHULM M OTYUTAHE Ha HAUYMHUTE UM Ha MUC/IEHe, NPOoLEecH Unu
yyeHe. HabnogeHne Ha 0b6y4eHNETO Ha YYEHULUTE U U3MEPBAHE Ha HanpeabKa UM.

- OueHkKa -: OueHABaHETO U popmMMpaLLUTE NPOLLECH HA OLLEHKA M NpaBMaa 3a U3MepBaHe
Ha cNOCOBHOCTUTE HAa YYEHULUTE Aa Ce NPeACcTaBAT crnopes ONMCcaHOTO B LeauTe.

. pepacrasane — loknagsaHe —CnogensaHe: [IokymeHTH, pe3ynTaTu, TBOPEHUA, NPOAYKTH,
Cb343a4eHU OT YY4EHUUNTE, C UMTUPAHE Ha U3TOYHMUM, yeb NNHKOBE M Apyru 3a
cnoaensHe oHNanH.

. [JonbnHeHue — [pyra nHbopmaums

MeTogonoruute, OueHAaBaHeTo 1 NpeacTtaBaHeTo Ha NnaHa Ha STEAME YuT ca onucaHu
HaKpaTKo B cieaBaliuTe pasgenn /aHaAnTUUYHKU ONMCcaHKMA ca npeacTaBeHn B AHekc 2/

1.3 MeTtoaonorum npuetu ot pamkaTta Ha STEAME /NBY, UBY, PNBY/
CnepHute TpM METOAONOIMK CA Bb3MNPMETM OT pamkaTa Ha STEAME:

A. MNpoeKTHo-6a3unpaHo YueHe MNBY

b. YueHe ocHoBaHO Ha uscnegsaHe MOY

B. Y4yeHe, 0CHOBaHO Ha pa3pellaBaHe Ha npobaemun PMOY

Tesn ca obAcHeHW HaKpaTKo B cneasaluma naparpad /aHanntnyHm STEAME onucaHma ca
npeacraseHun B AHekc 3,4,5/

MeTtoaonorua Ha lNpoekTHO basnpaHo YueHe

MpoeKTHO-6a3nPaHOTO yyeHe e MeToz, KOWTO e LUMPOKO NPM3HAT KaTo HauMH 3a
npenocTaBAHe Ha aKafeMUYHM 3HAHUA U YMEHUA yYeHULMTE Ypes TAXHOTO BbB/IMYAHE 33
NPOAB/IKUTENIHO BPEME B PA3C/ie4BAHETO U TbPCEHETO Ha OTFTOBOPW Ha aBTEHTUYHA U
CNOXKHA 33Z,a4a, BbNPOC WK Npeaun3BMKaTencTeo. MeToao/10rvaTa Ha yueHe e
CTPYKTYpMpPaHa OKOJ10 BHUMATE/THO MPOEKTUPAHM NPOAYKTU U 33434UN U YYEHUUMTE MMAT

46



Bb3MOXKHOCT A3 NOKaXaT 3HAHUATA U YMEHUATA, KOUTO ca NPUAOOUAM Ype3 Cb34aBaHETO HA
obLecTBeH NPoAYKT, KOMTO Aa 6bae NpeacTaBeH Npea UCTUHCKA Ny6anKa. MHTerpmpaHeTo
Ha Mpeanpuemadectso unmn busHec 8 STEAM 3a ga ro 4onbaHM U 3a ga cb3gage STEAME
pamKa Ha, HaMmb/AIHO OTroBaps Ha U3UCKBaHMATA Ha MNPOEeKTHO 6a3npPaHOTO yyeHe n
noaobpssa Bb3MOXKHOCTUTE 3a NpunaraHe.

CunHaTa YepTa Ha TO3M NOAXOA € OCHOBABAaHETO Ha aBTEHTUYHOCTTA Ha y4ebHUA npouec u
KpalHUTe pe3ynTaTi 1 e CUHO CBbP3aHO C Pa3BMBAHETO Ha YMeHMATa Ha 21 BeK, KouTto
WHTErpmpaT MeToL0N0rMATa Ha NPOEKTHO-6a3MPaHOTO y4eHe KbM niaHoseTe Ha STEM,
STEAM n STEAME. ®uHaHcoBa, 34paBHa, EKONOTMYHaA , MHPOPMALMOHHA U TEXHOIOTMYHA
rPaMoOTHOCTU ce pa3BMBaT U NPUAOHOMBAT 3ae4HO C MEXAYKYNTYPHA rPamMOTHOCT, KOATO
BK/1IO4Ba BCUYKM NpeameTH : 06LLyBaHe U CbTPYAHMYECTBO, KPUTUYHO MUCNEHE U pellaBaHe
Ha 334a4n, TBOPYECTBO, , OTTOBOPHOCT, U COLlMANTHN N MEXKAYKYNTYPHU YMEHUA.

MeTtoaonorua Ha YueHe OCHOBaHO Ha UscnenBaHe

MbpBaTa CTbMNKa OT YyeHWe OCHOBaBallo Ce Ha uscseasaHe e tobonuTcTBoTO. YueHuunte
MaHeBpMpPaT NPOLLECUTE CM HA yUYeHe Upes BbNPOCK, Te Ca B PONAT aHa M3cnegoBaTenm

, KOMTO OTKPMBAT OTrOBOpUTE 3a cebe cu. YuuTenart e dacuamtatop , MEHTOP. YuntensT
NPUCHCTBA 33 A3 Aa Cean HanpebKa Ha yYeHUUUTe 1 3a Aa NpeaoCcTaBa CTPYKTYPHA
noAkpena , KoraTo € HeobxoANMMO U 3a Aa yBepu, Ye GOKYCHT OCTaBa BbPXY BbMPOCUTE U
HabAAeHUATA Ha yYeHULmTE.

Ob6paszoBaHueTo STEAM 1 npeanpuemayecTBOTO CTaBaT BCe NoBeYe K noseye TACHO
cBbp3aHu. Tosa ce cnyysa B STEAME. He Ha nocheHO MACTO, 3aLL0TO Bpb3KaTa mexay
HayKa W NpeAnpuemayectBo e CUHA. EAMH OT Kpalbrb/IHUTE KaMbHU B
npeanpvemayecTsoTo 1 6M3Heca e Cb3gaBaHeTo Ha uaeun. EamH ot obwonpueTnte nogxoam
KbM Cb3aBaHeTO Ha UAen 3a HOBU NPOAYKTU WU YCAYTU € Cb34aBaHETO Ha pelleHne Ha
AafeH npobnem. HammMpaHeTo Ha peLleHMe e 0CHOBATa Ha BCEKM KJIOH Ha

HaykaTa. O6pasoBaHueTo no STEAM u npeanpmremayecTBOTO BbPBAT PbKa 33 PbKa .
KomneTteHunute, Kouto ce nsmckeat B STEAM KaTo TBOpYECTBO, pellaBaHe Ha npobnemu ,
npeasuaanNBOCT, aAaNTUBHOCT Ca HYXKHUTE U 33 ycnexa KaTo npeanpuemay.

Yuntenute e Hy)KHO Aa MMaT Npeasus, , Ye *KenaHWeTo Aa paspelmuw egmH npobaem e ToBa,
KoeTo npasu STEAME ToNIKOBa NPUATHO 3@ MHOTO yYeHUUU. Yunutenute Tpabsa ga gagaTt Ha
YYEHULMTE MHCTPYMEHTUTE N YMEHUATA Aa pewaTt npobaema v Aa ru Habnoaasar Kak Te ce
CrpaBAT camm.

MeTtoponorma Ha YyeHe, OCHOBAHO Ha pa3peluaBaHe Ha npOGIIEMM

Pa3pewasaHe Ha NpobiemMun UM 3a4a4m e NpoLeca No aHaAn3a Ha onpeaesneHa
npobaemaTiyHa cUTyauma € Len Aa ce Hamepu paspelleHune. 3Ha4YeHUeTo Ha Tasu
MeToA0/10rMsA € CNOCOBHOCTTa Aa Ce HaCbp4YM MOTUBMPAHOCTTa, Aa Ce AaAe NPeAMMCTBO Ha
KPUTUYHOTO MUCNEHE M Aa Ce NOATUKHAT y4eHMLMTE Aa U3N0N3BAT eXeAHEBHUTE CU YMEHUA
OT }KMBOTa. YYMUTeNaT uma pons Ha pacuamTaTop , KOMTo 06ACHABA Kak paboTu
paspeluaBaHeTo Ha Npobaemun , PbKOBOAM MbPBUTE CPELLM, MOKA3Ba MHCTPYMEHTUTE , BbPXY
Ce Kpenu BcAKa OT CTbNKWTe /Hanp. neT B natoc X, AHanu3 Ha KopeHa Ha npobaema u
Apyrv/, naocTpupa CXoAHM NPUMEpPU M Momara Aa ce u3bArsat KanaHUT. Mo3HaBaTeNHUAT
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npoLec 4ecTo A0BeXKAa A0 OTKPMBaAHETO HAa HEOYaKBaHM paspelleHuna. U paspelasaHeTo Ha
I'IpO6I'IEMM BK/1HOYBaA:

. Pasbupane
« [porHosunpaHe
« MnaHupaHe
«  MNpoagvnxeHune
- OueHsaBaHe

1.4 OUEHKA HA N3MB/IHEHUETO HA MPOEKTA

OCHOBHUTE eneMeHTU 3a OLLeHKa Ca CBbP3aHM C TOBA KONKO OT npeameTute Ha STEAME ca
NOKPMUTK OT NJ1AHA 3a y4eHe M TBopYecTBO . Kom KoMneTeHL MU Ha yYeHNUMTE ca MOKPUTU U
OT KOM Npouecu uypes NPoeKTHO HasmpaHua NpoLec , BKAOYMTENHO MeToamUTe 33
dopmaTtupawo oueHsBaHe. Tesn enemeHTn ce 6asnpaT Ha NpaBuaaTa B3eTU OT C/ie4HUTE
6ubnnorpadpum:

«  XpaHunuue Ha cbabpKaHue (e.g. ReadWriteThink Rubrics, Assessment and Rubrics)

«  Nopaxoan STE(A)M (e.g. iRubric: Build, Assess, Share, Collaborate)

. HabnwogeHus B knacHaTa ctas (e.g. A Practical Guide to Improving Classroom
Observations) MpoeKkTHo-6a3MpaH noaxos (e.g. BIE-PBLWorks Rubrics, The Complete
Guide to Student Digitan Portfolios)

BnaHka 3a MpasBunata 3a oueHKa Ha paboTaTa Ha yYeHMLMUTE CbAbpiKa caegHuTe 4 OCHOBHU
pasgena:

1 STEAME MNMpeameTu (0610 NnpeacTaBaHe MO OCHOBHUTE UAEWN, AUCLUMNINHU U CbAbPXKaHMe
3a HMBo K12)

2. KomneTeHTHOCT (3HaHWA, yMeHUA, LEHHOCTU — OTHOLLEHME)

3. YnpaBneHue Ha npoekT, MNpouecn Ha pa3BuTMeE N peannsaums

4. ®opmMpaLLo oLeHsBaHe /KOHKPETHO 3a BCEKM M/aH Mo y4eHE U TBOPYECTBO/

bnaHka 3a OueHABaHe Ha STEAME e npeacraBeHa B AHeKc 6.

1.5 KOMYHUKAUMOHHN YMEHNA HA YYEeHULUTE KaTo pe3yaTaT oT npoekta STEAME

PamKaTa Ha KomneTeHuMnTe Ha STEAME onncea v npeacTaBs BCUYKU CbOTBETHM 061aCTU Ha
KOMNEeTEHTHOCT, KOUTO Ca CBbP3aHM C KOHTEKCTA Ha NpeanoXxeHua noaxoa. U cpepa tax ca
yMeHUA 33 06LLyBaHe, KOUTO YYEHULMTE Ca OKYpaXKaBaHM Aa pa3BmBaT M nofobpasaT no
Bpeme Ha y4ebHua npouec.

HaunHbT, Nno Koito STEAME ce cTpemun Aa NOCTUIHE TOBA € KaTo aHraxkmpa ydyeHuumTe ga
obuwyBat no TexHuTe pesyntatm ot STEAME npoeKTtu ypes pasnnyHn Habopu oT AencTeuns
KaTO e/IeKTPOHHUA AHeBHUK Ha STEAME.
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MNoapobHa nHbopMaLms 3a eleMEHTUTE 33 Pa3BUTUE HA NPE3EHTALMOHHU YMEHMA MO
npoeKTa ca gageHun B AHeKc 7 n 8.

OcHoBHUTE Ha60pl/l OT Npe3eHTauMoOHHU N HAYYHU KOMYHUKAUNOHHU YMEHUA, Ha KOUTO
Habnsara NpPOeKTa Ca npeacrtaBeHn No-40ny.

A YmeHua 3a HayuHa KomyHukauua

MpoeKkTbT STEAME, cTpemelikun ce Aa aHra)kmpa yYyeHuumTe B pasBUTUETO Ha YMEHUATA UM
33 0buwyBaHe , '’ NOATMKBA Aa NpeaaBaT TexHUTe COBCTBEHN A0KNAAN KbM [IHEBHMKA Ha
STEAME TBOpeHMA 3a M OT y4eHUUM. 3a Aa HaBUIMpa ycmamaTa um, ekunoT Ha STEAME e
Cb34a/1 HAPBYHUK C HACOKM , YMATO AyANTOPUA Ca MNALMUTE aBTOPU Cpes, yHeHULuUTe.
HacokuTe, KouTo ca npeacTaBeHn B 61aHKA €A YYEHUYECKU AOKNAA, , ONMUCBANKM U BOOEWNKM
yYeHUUMTE, CTbIMKaA MO CTbMKa , KaK ga pa3paboTaT Bcekn oTaen. Camata 6bnaHKa cnessa
OCHOBHMTE MPUHLMUMNM HA Cb34aBaHE Ha HAy4yeH AOKNAL WM BbBEXAA YYEHUUUTE B HAUNHUTE
03 NpeacTaBAT TEXHUTE HAaYYHU OTKPUTUA MAM TBOPOU B eANH No-odMUMaNeH HauyMH Ha
n3passaBaHe M NO TO3M HauYUH Aa Pa3BMBAT TEXHUTE YMEHMA 33 HAYYHA KOMYHMKaALMA.

YMeHusATa 3a obulyBaHe ca camocTosaTesIHa 061acT B pamKuTe Ha npoekta STEAME u
pamKaTa Ha yMeHUATA, KOMTO pa3BUBa, U Ype3 NPeSOCTaBAHETO HA MPOCTPAHCTBO Aa ce
M3pas3ABaT Ypes NpoLec Ha HayyHa KOMyHMKauma , Lean Aa cBbprKe no-gobpe obnacturte
NPUHaANEXKALWM HA HAYYHMUTE KOMMNETEHLMM C TE3N HA KOMYHUKALLMOHHNUTE
KOMMEeTeHUMN. YUeHUUMTE LE e HYKHO Aa Ce 3aMUCAAT KaK ga npeacTaBaT cBOUTe
OTKpUTUA /NpoeKTn/ TBOpeHUs KaTo cieaBaT onpeaeneH Habop npasuna [Publication
Manual of the American Psychological Association (6th Edition, 2010)],ynoTpe6ara Ha
CTOMHOCTU U Tabanum 1 ap. YyeHMUUTE CbLLo NoayvyaBaT obpaTHa Bpb3Ka nog popmata
nogo6bHa Ha Tasu, KOATO Ce 0YaKBa OT HayyeH XKypHasa KoraTo ce npegasa AOKYMEHT 3a
nybinKyBaHe.

b Mpe3eHTaUMOHHU YMeHuUs

Mpe3eHTaLMOHHUTE YMEHMA Ca Te3U YMEHMUSA, OT KOUTO Ce HYXAAAT y4eHUUMTe 3a Aa morat
[a NpaBAT epeKTUBHU U YBNEKaTeIHM Npe3eHTauumn npes pasiMyHm Bugose nybavka. Tesu
YMEHUA MOKPUBAT Pa3anyHM 061aCTM KaTo CTPYKTypaTa Ha Npe3eHTaumaTa Ha ydeHuuuTe,
AV3aliHa Ha cnaijoBeTe Ha Npe3eHTauMATa, TOHa Ha r1aca UM, e3MKa Ha TAI0TO, Ype3 KOMTO
obLyBaT yyeHUuuTe.

Mo Bpeme Ha YyacoBeTe, AENHOCTUTE U NpoeKTUTe Ha STEAME, BCMUKMUTE OT OCHOBHUTE
aCNeKTu KaTo TeopuA MU NPaKTUKa ca NoKputu: Haykn, TexHonorua, NHxeHepctso, N3KycTBO,
MaTtemaTuKa, Mpegnprvemayectso. YUMTENAT MMa OCHOBHA poAs B npoueca. Y4ebHUAT nnaH
NMOCTaBs HACOKMTE , HO aKo yuynauuieto He npunara STEAME B yyuebHUTE AEMHOCTH, TO TOraBa
OTAENHUAT yunTen TpsbBa Aa OKyparkasa ydeHUumuTe Aa paboTaT BbpXy TEXHUTE
npeseHTaumMn 1 KOMYHUKALNMOHHM YMEHMA OT CamMOTO Ha4vaso. ToBa ce OTHAcA CbLUo U A0
paboTaTta Ha camuTe yuntenn n ynotpebata Ha Npe3eHTaLUM B TEXHUTE YAacoBe U AEAHOCTM.

OcHoBHUTe $a3un Ha ycnelwHaTa npeseHTauma ca:
A noaroToBKa

b npegcrasaHe

B npocnepAsaHe
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2. YnbTBaHe 3a M3roTBAHE Ha MNJiaH 3a y4yeHe U KPeaTUBHOCT

MpoueaypaTta 3a paspaboTBaHe M nNpwuiaraHe Ha npoekta STEAME, 6asupaH Ha nogobeH MnaH 3a
y4YyeHe 1 KpeaTUBHOCT, ce PbKOBOAW OT cneaHuTe Tpu rnaBHM STEAME cTbnba.

2.1 NMoproToBKa OT yunTenu (4 cTbnkm)

1. dopmynamMpaHe Ha MbpPBOHAYaNHKU MAEU MO TemaTuuHuTe cektTopu/ chepu, Komto Tpabea aa
6baaT obxBaHaTH

2. AHraxkupaHe Ha no-wmpoka ayamTtopusa / pabota/ 6usHec/ poamtenn/ obuiectso/ okonHa
cpena/ etTnka

3. HabensspaHe Ha Bb3pacToOBa y4eHUYECKa rpyna — cBbp3aHa ¢ oduumanHarta ydebHa
nporpama — NocTaBaHe Ha LUeaun 1 3a4aqun

4. OpraHu3MpaHe Ha 3afaqnTe Ha y4acTBalLMTE CTPaHU — onpeaeifiHe Ha KOOPAUHATOP —
paboTHM MecTa U T. H.

2.2 dopmynunpaHe Ha nNnaH 3a gencreme (18 cTbnkK)

[lod2omoska (om yyumernu)

N

Bpb3Ka ¢ PeanHusa Ceat - OTparkeHune

Ctumyn - MoTuBauuma

dopmynuparHe Ha npobsiem (Mo Bb3MOXKHOCT Ha eTanun unu ¢asun) KaTo pesyartart
OT ropecromeHaToTo

Pa3zpabomka (om yyeHuyu) — Pbkogodcmeo u QueHka ( 8 9-11, om yyumenu)

o

Cb3gasaHe Ha npeauctopus- TbpceHe/ cbbupaHe Ha MHGopmauma
OnpocTaBaHe Ha TemaTa- KoHdurypmpaHe Ha npobaema c orpaHuyeH bpoi
N3UCKBaHMA

Cb3gaBaHe Ha Kasyc — AM3aliH - onpejensHe Ha maTepuanu 3a usrparkaaHe/
pa3paboTBaHe/ cb3gaBaHe

M3rpakaaHe — paboTeH npouec — U3NbAHEHWNE Ha NPOEKTU

HabntoaeHne — EkcnepumeHTupaHe — MbpBoHavaHM 3aKatodueHns
JOokymeHTauma- TbpceHe Ha TemaTnuHu obnactm (STEAME cdepu) cebp3aHm ¢
n3yyaBaHua npeamet — ObAcHeHMe 6a3upaHo Ha CobliecTByBalm Teopum U/ unm
EmMnupuyHu Pesyntatu

10. CvbupaHe Ha pesyntatn / nHbopmauusa 6asmpaHa BbpXy TOUKN 7, 8, 9
11. MNbpBa rpynosa npeseHTaLmA OT yYeHMLUMm

KoHghuzeypupaHe u Pesynmamu (om yyeHuyu) — Hacoku u oueHssaHe (om yyumenu)

12. OuepraiiTe matematuuecku unmn apyrn STEAME moaenu 3a onncaHune/

npeacrasaHe/ UNOCTPUPaHE Ha pesyiTaTuTe

13. MpoyyBaHe Ha pe3ynTatuTe oT T. 9 U U3BENXKAaHEe Ha 3aK/II0UYEHUSA, KaTo ce

M3nonssaT. 12

14. NpunoxeHua B exxeaHesneTo — [peanoxeHua 3a passutme Ha 1. 9

(Mpeanpuemavectso - gHM Ha npunaraHe Ha STEAME B *knBoTa)
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[pezned (om yyumernu)

15. Pasrnepaiite npobaema v To NpU NO-B3UCKaTENHWN YC/I0BUSA
3asbpuwieaHe Ha npoekma (om yyeHuyu) — Hacoku u ouyeHasaHe (om yyumenu)

16. MNosTopeTe cTbnKM 0T 5 A0 11 ¢ AOMBAHUTENHU AN HOBU M3UCKBAHWUA TaKa KaKTO
e dopmynmnpaHo B T. 15

17. NpoyuBaHe — Pa3rnexgaHe Ha cnyvyam — PaswunpasaHe — Hoeu Teopumn — TecT Ha
HOBOHaMNpaBeHU 3aKN0HeHUA

18. MNpeacraBaHe Ha 3akNtOYEHUA — KOMYHUKALUWMOHHU TaKTUKW.

2.3 [lencTBuA U CbTPyAHMYECTBO Ha YyeHuun 1 Yuutenm (10 cTbnku)

Bcekn STEAME nNpoeKT nma KpaTKo onmMcaHne U cxema Ha OpraHu3aLlnMoHHMA pes n OTrOBOPHOCTU 3a
AEeVHOCT CbobpPasHO HAKOM OT C/IeHUTE eTanu 1 aKTUBHOCTU Ha YYEHULM U yUnUTENN;

ETAII | AeviHocTtn/ CTbnKm Deiinoctn / CTbnKkn Deiinoctn/ CTbnkm
Yuutenun 1 (Y1) Ha yuyeHuuyuTe Yuuten 2 (¥Y2)
CbTpygHuyectso c Y2 n Bb3pacrtosa rpyna: CoTpyaHuyectso c Y1 um
HaMbTCTBaHE Ha yYeHUKa HaMbTCTBaHE Ha yYeHUKa

A MoarotoBKa Ha cTbnku 1,2,3 CbTpyAHMYECTBO B CTbMNKa 3

B PbKOBOACTBO B CTbMNKa 9 4,5,6,7,8,9,10 MNoanomaraHe B

PbKOBOACTBOTO B CTbMNKa 9
C KpearuBHo olieHsiBaHE 11 KpeatuBHo olieHsiBaHe
D PvxoBOICTBO 12 PwvroBOICTBO
E PvKOBOICTBO 13 (9+12) PvxoBOICTBO
F OpraHusaums - AHWU Ha 14 OpraHusauus -
npunaraHe Ha STEAME B Cpewa c busHec AHW Ha NpunaraHe Ha
KMBOTA npeacrasuTenn STEAME B %unBoTa
G MoarotosKa Ha cTbnKa 15 CbTpyAHMYECTBO B CTHINKA
15

H PvKoBOICTBO 16 (nosTapsaHe 5-11) Ilognmomarane B
PBKOBOACTBOTO

[ PvKoBOaCTBO 17 ITonmomarane B
PBKOBOJCTBOTO

K KpearuBHO olieHsiBaHE 18 KpeatuBHo onieHsiBaHe
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3. STEAME lNnaHoBe 3a y4yeHe n KpeaTUBHOCT

Cnep, 3aBbplUBaHETO Ha 0bpasunTte, STEAME npoeKkTHMA eKun, pa3paboTn CbBMECTHO, NPOTOTUMNEH
MaaH 33 y4eHe U KPpeaTUBHOCT, BK/IHOYBALL, YYMTEIN B TO3U NpoLec, 3a TecTBaHe U GUHaNM3MpaHe Ha
nnaH obpaseua. ToBa 6e oCHOBaTa, KaTo MPOTOTMN UM nNpumep [cekums 6.1], 3a Mo-HaTaTbLWHO
pa3pabotsaHe Ha STEAME nniaHoBe 3a y4yeHe M KpeaTMBHOCT 3a Knacose 7-9 [Bb3pacT 12-15, BUXK
cekuma 6.2] u knacose 10-12 [Bb3pacT 15-18, BUXK cekuma 6.3] cBbp3aHn cbc STEAME (Hayka,
TexHonorusa, UHkeHepcTBo, MatemaTuKa, MpeanpremayecTso).

3.1 NpoTOTMN Ha NNaH 33 y4YeHe U KpeaTUBHOCT

MPOTOTUNHUAT NaH 3a y4eHe U KPeaTUBHOCT € CBbP3aH C TOBA Kak MOXeM [a cb3gajem “customized
e-shop” “nepcoHanusnpaH enekTpoHeH marasmH”’, N3yyaBalikM MKOHOMMUYECKUTE NMOHATUA 32 LEHMU,
npuxoam 1 neyandbm B eanH 6usHec. CbCToM ce OT NeT AeMHOCTU 3a ABa y4ebHM Yaca oT 90 MUHYTH
(MbpBM YPOK), BKAKOUBAT aHaNM3 U U3UUCAABaHE Ha dUpMeHa nedanba, aHaNAMU3 Ha PasxoamTe U Kak
Tasn ¢pupma Ccb3gasa M yBenuuyasa cBouTe npuxogun. Taka ye, nopagu BCUYKM T€3U MPUYMHM, Npe3
BTOpMA Yac oT 90 MUHYTK (BTOPM YPOK), BCAKA rpyna y4eHULM NPOEeKTUPa M Cb34aBa NepcoHanm3npaH
eNeKTPOHEH MarasuH, KaTo dopmyampa peaneH npobnem. Mo To3M HauuH, Te pa3bupaT nasapHus
MexaHW3bM B AeicTsue.

[TpOTOTUITHUAT IJIaH 33 yY4EHE U KPEaTUBHOCT 3a MEPCOHATM3UPAHHS €JICKTPOHEH Mara3uH €
BKJIIOYEH KaTo AHeEKc 9.

3.2 PaspaboTBaHe Ha Ni1aHOBE 33 Y4eHe M KpeaTUBHOCT 3a Knacose 7-9

MpoekTbT STEAME pa3spabotu cneaHute 15 MnaHa 3a yd4eHe M KpeaTMBHOCT 3a Knacose 7-9 (Bb3pacT
12-15), cBbp3aHn cbc STEAME npeametn (Hayka, TexHonorusa, WH»KeHepcTBO, MaTtemaTuka,
Mpeanprvemayectso), MOTUBUPANKM CbTPYAHUYECTBOTO MENKAY YYMTENIM 3a NoOCTUraHe Ha
MHOronpeamMeTeH Noaxoa, Ypes ocurypaBaHe Ha HyXkHaTa MHGOpPMaUma 1 pecypcu KaTo ce U3non3sa
O6paseLia 3a y4eHe U KPeaTUBHOCT, KOWTO € ONUCaH B NPeAMLLIHM CeKLMMN Ha TO3M AOKNAA.

CnUCBHKBT Ha BCUYKKM Te3n NnaHoBe 3a yyeHe 1 KpeaTUBHOCT e BK/toYeH KaTto AHekc 10.

3.3 Pa3paboTBaHe Ha NJ1aHOBE 3a yYeHe M KpeaTMBHOCT 3a Knacose 10-12

MpoekTbT STEAME paspaboTn cneaHuTe 11 MnaHa 3a yueHe U KpeaTUBHOCT 3a Knacose 10-12 (Bb3pacT
15-18), cBbp3aHn cbc STEAME npeametn (Hayka, TexHonorus, WH»KeHepcTBO, MaTemaTuKa,
MpeanprMemayectBo), MOTUBMPAWKU CbTPYAHMYECTBOTO MENKAY Y4YMTEeNM 3a MNOCTUraHe Ha
MHOronpegMeTeH NOAX04, YPe3 OCUIYpPsABAHE Ha HYXKHATa MHPOPMALMA M pecypcu KaTo ce M3M0A3Ba
O6paseLa 3a y4eHe M KPeaTUBHOCT, KOWTO € OMUCaH B NPeAULLIHM CEKLMM Ha TO3M JOKNAA.

CNUCHKBT Ha BCUYKM Te3n [NnaHoBe 3a yyeHe 1 KpeaTUBHOCT e BKA4YeH KaTto AHekc 10.

3.4 OueHABaHe Ha NJ1aHOBE 33 y4YeHe N KpeaTUBHOCT

KaTo YacT oT TO3M NPOEKT, N0 BPEME Ha yNpaB/JeHMETO Ha pa3BuTaTa 0byunUTeNHA SENHOCT Ha
npenogasaTtenu, C akTMBHOTO Y4aCTUE HA TPUTE yUUMLLLA NAPTHbOPU, YHACTHULMTE NPeaCcTaBuxa B
pasnnYHUTE 0OYUYMTENHU CECMM, NNAHOBETE 3a YYEeHE M KpeaTUBHOCT pa3paboTeHu No Bpeme Ha
NpPoeKTa, KOUTO ca Haan4yHKM upe3 ObcepsaTopusaTa Ha STEAME.
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YyacTHMUUMTE NpeacTaBmMxa NpoLeca Ha OLEHABaHEe Ha MN/aH 3a yY4eHe M KpeaTUBHOCT. B 3amumcbia Ha
TO3M MPOEKT € [la Ce Hanpas/ABa NPOLECca Ha OLIeHABAHE, KaTo B HEro ce BKAOYaT MHAMBUAM U3BbH
MPOEKTHUA eKWUM, KOUTo Aa 6baaT MomMoJIeHM Aa AeNCTBaT KaTo oueHuTenu. MNnaHoBe 3a ydyeHe U
KpeaTMBHOCT, pa3paboTeHu no Bpeme Ha C 1 06y4eHMeTo, Cblio 6AXa OLEHEHM, C aKTUBHOTO yyacTue
Ha BCMYKM yd4acTHMUM. ToBa MM MO3BOIM Aa HaTPynaT MPAKTUYECKM OMUT C Mb/HMA Npouec Ha
paspaboTBaHe Ha eauH 1aH 3a yueHe 1 KpeaTUBHOCT (4M3aiMH, M3NbAHEHUE, OLLeHABaHe, HanacsaHe).

Tasun geiHoCT No Bpeme Ha 06yyeHWeTo No3BO/IM Ha NapTHbOPUTE Aa ch HabasaT obpaTHa BPb3Ka U
Ja yceTaT npoueca Kato Habaogatenn. Cneg obyyeHMeTo, NapTHbOPUTE M3M03Baxa Tasn obpaTHa
BPb3Ka M HaTpynaHMsA onuT no Bpeme Ha C1 oby4eHMeTo, 3a Aa pesusmnpar ceoumTe MnaHoBe 3a yyeHe
N KpeaTUBHOCT.

OMCKycuATa OTHOCHO oOUeHABaHeTo 6e cBbp3aHa C AMHamMM4yHaTa ¢yHKuma Ha STEAME
Ob6cepBaTopuaTa U daKTa, Ye BCEKM yuMTeNn MoXKe ga Obae YY4aCTHUK M Aa npease CBoOM
cobcTBeH [MnaH 3a yyeHe M KPeaTUBHOCT, M aKo, MAM KOraTo ro NPUAOXKKM B K/acHaTa CTas,
NPUAPYKEH C OLEHKa, Wwe nognomorHe STEAME noTtpebutenute no-gobpe aa HanpasasasaT
W U3MN0N3BAT OTKPUTO AOCTbMHUTE NJaHOBe.

OueHsBaHeTo Ha MnaHoBeTe 3a ydeHe U KpeaTUBHOCT Nno Bpeme Ha C1 obyueHuneTo e
npeacraBeHo B AHeKc 12.

4. Mporpama 3a CbTPYAHNYECTBO U KPEATUBHOCT MEXKAY YYMAULLA M NpeanpuaTma

BayHO e yunnuuaTa Aa ca OTBOPEHM KbM 0611ecTBOTO. ChbTPYAHNUYECTBO C U3CAeA0BaTeNCKN
MHCTUTYTU W KOMMNaHUM MOXKe Aa [ofpuMHece 3a pPasliMpABaHETO Ha ydYeHUYeckuTe
XOPW30HTU, KAaKTO M 3a TAXHOTO 3aM03HaBaHe C U3CNeA0BaTeNN aKTUBUCTU, CBbP3BAHETO UM
C OeWHOCTTa Ha WM3CNef0BaTeNCKM LEHTPOBE M 3amno3HaBaHETO MM C Leaute Ha busHec
Ccyb6eKTU. YUYeHMLM yyacTBalM B YYWIULLHWU FPYNU, KOUTO PaboTAT C KOMMaHUM U Apyrv
N3CNea0BaTeICKM OpraHn3aummn nevyenaT NpeaumcTso B:

- OnuT B pasnuuHu chepu,

- 3anosHaBaHe c NpoyYBaHe M NpeanpueMadecTBo Ypes ekcnepumeHTaneH yyebeH
npouec,

. WUHdopmauua 3a mexayHapoaHoTo obpa3oBaTenHO 06LecTBo,

« WNHdopmauma 3a mexagyHapoaHaTta npeanpuemayecka obLHoCT,

- JlocTbn ga pecypcu 33 MeXayHapoaHaTa MKOHOMMKA,

- [ocTbn A0 UHGpPACTPYKTypaTa, KOATO CbLLECTBYBA B MHCTUTYLIMKN M KOMMaHWUMY,

- 3ano3HaBaHe CbC COLMaIHMA acneKT Ha NPoyYBaHeTo W NpeanpuemayecTBoTo,

« Ocb3HaBaHe Ha celeMHaliceTTe Liean 3a yCTOMYMBO pa3BuUTUe.

Mo TO3M Ha4YMH yyeHUuuUTe morat ga dopmupaT egHo No-A4obpo BMKAaHe 3a cBoA Hbael,
HayyeH M360p olLe B y4UAnLLHA Bb3pacT. CbTPyAHNYECTBOTO C NpenoaaBaTe/iv U PbKoBOAHU
iMua B KOMNAHWUU, U3CNeA0BaTeNIN U YYEHU, KaKTO U C ynpaBuTenm ot chepaTa Ha bBusHeca u
Npoy4YBaHETO MOXe A3 MMa MHOrob6poiHM M MHOIOCTEMNEHHW MOJI3M 33 TAXHOTO B/IN3aHE B
CbBPEMEHHUSA UKOHOMMYECKW CBAT.

KaTto uvact ot NpoOeKTa, eAnH eKuUn, 3ano4ysalll NpuaaraHeTo Ha CBOA NPOEKT, KOWTO MMa 33 uen
Aa NMPUAOXKKU Ha NPaKTUKa CBOATa uMaeAd, ue ce CcbNbCKa €  BaXKHMU BbnNpocn U gunemum B
npoueca Ha B3MaHe Ha pelleHune. MHOro NbTM B3MMaHeTO Ha TaKoBa peweHune we 6bp,e
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TPYyAHO, Tb KaTO eKMNbT HAMA Aa MMa noaxoaAauwnTe 3HaHUA UAKN onut, HEOGXOAMMVI 3a
OUEHABAHETO Ha LANOCTHATa cnTyauma. o To3M HAYMH rpynuTe yY4eHULU CbC CBOUTE yUnTenu
e 6'b,£l,aT NMOKaHEeHU Aa CU CBbTPYAHUYAT C ApYyrn nscnegosartesin, y4eHn 1 I'IpO(I)eCMOHafIMCTM,
M3BDbH y4YMAMLLHATA cpeda, KOMTO LWe Hapnyame meHTopu. MeHTopuTe ca Xopa, KOUTo numart
cneunanHu 3HaHMA 1 ONUT B CBOATA cd)epa M B CbLWOTO Bpeme UMarT XeJlaHne a NpeaocTtaBAT
CbBET U HAaCOKM.

4.1. Npasuna Ha STEAME-ID lMporpama 3a CbTpyAHMUYECTBO

MpaBunaTta 3a CbTPYAHUYECTBO MEXKAY yumamwiata U 6MsHeca ca KaTeropusmpaHu KakTo
cnepga:

- OpraHusnpaHe Ha eKUNK 1 NpaBMAa 3a CbTPYAHNYECTBO

«  Uenu (cpewm, obmaHa Ha naen, metoam, NpoayKTu)

. Cpeuwu (0bxBaT, NpoLEeC Ha MOHUTOPUHT U OLEHKa, CTeNeH Ha OTAaAEeHOCT,
bYHKUMOHANEH MEHUAMKMDBHT: CropasymMeHune, ynpasaeHne Ha BpemeTo)

- Pe3synTat(n) oT NpoOEKTU 1 oLeHABaHe

- OnosecTtABaHe — PasnpocTpaHsaBaHe

Mpasunata Ha STEAME-ID ¢popmaTa ca npeacraBeHn B AHekc 11.

4.2. MopgenbT Ha STEAME-ID nporpama 3a CbTpyAHUYECTBO

Ha ocHoBaTa Ha ropecnomeHaToTo MOMKem Ja Cb34aZemM HOB MOAEs Ha CbTPyAHWUYECTBO
MEXAY yYMnuuwata M busHeca (M3CNenoBaTeNCKM MHCTUTYTU - KOMMaHMMK), OT KOUTO ce
3aparkga HoB NOKasaTeneH naaH 3a aencreme. MNpeanoKeHUAT mogen 3a CbTPYyAHNYECTBO ce
pasgens Ha cneaHuTe 4 rnaBHU eTana:

Busua - Mucua- Uen - 3agaum - Npasuna

Mogaen Ha cbTpyaHuYecTso - Pesyntatn — OnosectABaHe
PasBuBaHe Ha pe3ynTatuTe

OnosecTaBaHe & PasnpocTpaHeHue Ha pe3ynTaTuTe

o0 w>

Bcekn eTtan BK/AOYBA MHOro AeilHoctu, KaTo: Cpewwm (3a AusaiiHa, paspaboTBaHeTo, U
pasnpocTpaHeHneTo Ha lpoekTa), Pecypcu, Megun, UHdpacTpyKtypa (Heobxogumu 3a
npuAaraHeTo Ha NpPaKTUKa Ha BCEKM eTan).

Yunnuweto n U3cnegosatenckma MHCTUTYT — KomnaHuA, ca 4acTu OT eaHa eKOCUCTeMa,
Kb4eTO MHOIo BbHLWHHU d)aKTOpM MMaT NPUHOC B TEXHNA BbTpeELleH ,CBAT", KaTo:

. CBAT c MHOro Pamku ( Hanpumep: PaMKM Ha KOMNEeTeHTHOCT, iurMtanHa
KOMMETEHTHOCT),

- CsAaT c mHoro CraHpapTtu ( Hanpumep: Common Core, 1SO),

- AurutaneH cBat ¢ mHoro Cpegu (e.g. Google Apps), and

- Pa3nnyHu u mHoroobpasHu coumanHn Kyntypu n Ekocuctemm.

MogensbT Ha STEAME-ID pamKaTa e npeacrtaseH Kato AHekc 11.
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4.3. Baanaunsmpare Ha STEAME-ID nporpama 3a CbTpyAHMYECTBO

3a npunoxkeHneto Ha [MporpamaTta STEAME-ID nma pbKOBOACTBO, KOETO MOXe aa bbae
M3MON3BAHO KATO OLLEHUTENIEH A0KNAA, KOWTO NpeacTaBA CMUCHbK Ha CTbMKM OT AEeWCTBUA,
KOUTO TpAbBa A3 6baaT pa3paboTeHn OT yUMAMLLETO M BM3HEeCa, KOUTO CU CbTPYAHMYAT. To3un
MOZeN Ha BaAnamsaLma ce CbCTOM OT C/IeAHUTE YeTUPU F/1IaBHK eTana:

. Eran A: Uenun - 3apaum — Metoau - Npasuna

- Etan B: Au3aitH Ha cbTpyaHMyecTBoTO — Pesyntatn - OnoBectaABaHe
. Eran C: PasBuBaHe Ha pe3ynTaTa

. Etan D: OnosectABaHe & Pa3npocTpaHeHue Ha pe3yataTuTe

Cbhwo Taka moZendbT 3a BaAMAM3auUMA BKAOYBA NeT OTBOPEHW MoJieTa 3a KOMeHTap Ha
NPWIoXKeHaTa Ha NpPaKkTUKa nporpama STEAME-ID (cnopegs aHann3 6as3npaH Ha CUAHWU CTPAHW,
cnabocTn, Bb3MOXKHOCTM U ONACHOCTH):

«  CUNHU CTPAHMU

. CNABOCTU

- BB3MOXHOCTH

- ONACHOCTH

. JonbaHutenHo onucaHne/Komentapwu/MNpeanoxerua/NMpomenn/OuaksaHua

YunnuuwaTa ca NoKaHeHW a KaHAWMAATCTBAT 32 BCUYKM UM HAKOU OT p,eVIHOCTMTE no epeme
Ha NUAOTEH npouec 3a BaMamsalma Ha ToBa CbTPyaHNYECTBO.

MogenbT 3a oueHaBaHe Ha pamKaTa STEAME-ID e npeactaseH KaTo AHekc 11.
5. O6cepsatopus

ObcepBaTopuATa € MHCTPYMEHT [/1aBHO 33 YYUTENN B YUYM/IMLLE, C KOWTO A3 noAagbpikaT
ANMHAaMWYHA M aganTuBHa nporpama STEAME B cBoute yumnmuwa. CbabprkaHMeTo ce
AKTyanM3mnpa u paswimpasa HENPEeKbCHATO, TaKa Ye BCUYKM yumTenm B EBpona u u3BbH HeAa aa
MMaT Bb3MOXKHOCTTa [ Ce 0CBeA0MABAT 338 HOBOCTM, a CbLLLO A3 MoraT ga nybanKysaT cBou
cobcTBeHn paboTn n maTepmann. Hue BM NnpuKaHBame Aa M3npaliaTe Hela KaTto: MnaHose
33 yYeHe M KpeaTUBHOCT (HOBM NMOAXOAMN MPU CbCTAaBAHETO HA YPOYHM MNAHOBE), canTa Ha
YUYMINLLETO, aKo B Hero uma STEAME aKTMBHOCTM KaTo 0By4ynTENIHM KypCoBe CBbP3aHU CbC
STEAME, MpoeKT ¢duHaHcupaH oT EBponeickmaA cblo3, cBbp3aH cbc STEAME, npumepu 3a
STEAME eKkcnepymMeHTU UAU YYUAULLHUM NPOEKTWU, CBbP3aHU BUAea, NposBeseHn unu
npeacrosawm cbbuTns cebpsaHn cbc STEAME m gpyru 6bvaewm Hewa.
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B O6cepBaTopmsTa BCEKM MOXKe Aa:

« npeacTtasu MnaH 3a yyeHe M KpeaTUBHOCT

«  NpeAacTaBu ONMMUCaHME Ha eKCNEPUMEHT U MPOEKT

« npeacrtasu STEAME yunnuuieH cant

. npepactasu STEAME Kypc

. npeactasn STEAME npoekT, puHaHcupaH oT EBponelickma Cbio3
+  npepacTtasu cbobuieHne 3a STEAME cbbutue

- npeAcTaBu MHPOpPMaLMOHHa rpadmKa

- npeacTtasu cbobuweHma 3a STEAME cbcTesaHus

submit point:
https://steame.eu/steame-observatory/
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PART A (GREEK)

1. To STEAME MAaiolo Twv 2xebiwv MaBnonc kat AnLOUPYIKOTNTOG

1.1 Alepevvnon Twv umapxoviwyv STEM, STEAM katl Project Based 2yedlwv
Mabruatwy

H mpwtn &paoctnpotnta avtwv twv O&nywwv, mou &nuwoupynbnke amd TOug £Taipoug Tou
Eupwmnaikou Epyou STEAME, rjtav va Sleupeviocouv meplocotepa amno 50 Siebvn (Evpwmaikd kat
Apepkavika) STEM, STEAM kal Project-based oxédla paBripatog mpokeluévou va LEAETOOUV T
otolxeior Kal ta xapaktnplotikd mou Ba taiptalav koAvtepa ota STEAME Ix€6ia Mabnong kat
Anpoupykotntog (L&C plans). Yotepa amd ouvepyaoia Kol EMKOWVWVIA HETALY Twv €Taipwy
eruAéxOnkav 10 unapyovta STEM, STEAM kot Project-based ox£6ia padrpatog kot BACEL autwv ot
€Taipol dnuiolpynoav €va CUVOTTIKO TIVOKA LE TA ONUOVTIKOTEPA oTolxela (oL avadopeg mou
ouvléovtal e autd Kabwg Kat o mivakag mapouaotalovtol oto Mapdptnua 1) mou TPEMEL va TIEPLEXEL
€va oxedlo pabnpuatog kat adopouv Ta MOPAKATW:

= Tevikd — Mpodlaypadég — T0voln
= JtoxoL— MeBobdoloyieg

= [lpostowacia

* Edappoyn

2Tn CUVEXELA, O UTIEUBUVOG YL TO OUYKEKPLUEVO TTAPASOTED, CUVTOVIOE TNV EMIKOWVWVIA HETOEY TWV
€Talpwv Kol Toug ouumepléAaPe otn Swadikacia avamtuéng tou mpotunou STEAME Zxebiou
Mabnuartog, SnNULOUPYWVTOC MO apXLIK Tipotacn n omolo oulntibnke otnv OAOUEAELX TNG
oLUTPOENC KOl EMEEEPYAOTNKE KADE PEUOVWUEVO TUAKA TOU TpoTUTou. Otav oL etaipol cupdwvnoay
oTa EMUEPOUG OTOLXELD TOU TTPOTUTIOU, TOTE ouINTAONKE VA TIPOKELUEVOU VAl TTAPEL TNV TEALKN) TOU
Hopdr) OTWE MAPOUCLATETAL OTNV MAPAKATW EVOTNTA.

1.2 Avarmtuén STEAME 2xédlou MaBnong kat Anpoupytlkotntag (L&C Plan)

To STEAME Zx€610 Mabnuatog kat Anpoupyikétntog (L&C plan), avantixbnke and to Eupwnaiko
€pyo STEAME, Kal oTOX0G ToUu €lval va dwoel oToug ekMALSEUTIKOUG OAEG TIG TANpodOopleg Kal TIg
TINYEC TtoU XPeLalovtal TPOoKeLéEVoU va ebapprocouy Eva STEAME pabnua. To L&C plan mepihappavet
TLG TIOPOKATW TIEVTE EVOTNTEG:

A. Emokomnnon

MAaiolo STEAME

Jtoxol kat MeBodoAoyieg
Mpoetolpacio kot Méoa

Edappoyn

mOoOOw
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AkoAouBel pia auvtoun meplypadn Twv poavadePBEVTWY TTEVTE EVOTATWV:

A. Emwokonnon tou L&C plan

H evotnta autr nepAapBavel Tig yevikég mAnpodopieg tou L&C plan, onwg:

B

TO OXETIKA podnuata (S-T-E-A-M-E) kat tov TitAo tou €pyou STEAME,

Tn Baolkn epwtnon n To B£ua,

TIG NALKiEC Kal TIg Babuidec,

™ SLAdpKELa, TO XpovoSiaypappa, Tov aplOpd twy §paoTnpLoTHTWY Kal TNV uBuypAauULon TOU
L&C plan pe to mpoypapupa oroudwy,

pLo. cUVToun Teplypadr Tou project Kat/f Twv HoBnoLloKkwyv §pactnPLOTATWY TTOU OXETI(OVTaL ME
TOUG OTOXOUG ,

000u¢ ouvelodEpouv ato L&C plan, TIg tNYEC, KOl TLG AmOVTHOELS.

. Maiocwo STEAME

AuTA n evotnta €XeL Aueon oxéon e To mAaiolo STEAME. Mepléxel Tig akOAouBeg 3 UTIO-eVOTNTEG:

Juvepyaoia petaét Exkmatdeutikwv: o EKmaldeutikog 1 ouvepyaletal pe tov EKmadeutiko 2 Kot
opyavwvouv tnv kabodnynon twv pabntwv.

STEAME in Life (SiL) Awopydvwon: Zuvavinon e €KMPOOWTIOUG OMO TO XWPO TNG
ETUXELPNUOTIKOTNTAG, EMixelpnuatTikotnTa - STEAME in Life (SiL) Mépsc.

Atauopewon tou Sxebiov Apaonc: Avadopd ota otadla Kal ta Brjpata tou mhatciov STEAME
(Action Plan Formulation).

C. Ztoxol kot MeBodoloyieg

Y€ qUTN TNV EVOTNTA TepLypadovtal oL pobnotakoi otdxol KoL 0 0KOTOG Tou oxediou padnuatog, ta
HaBnoLoKA amoTteAEoaTa, N TPOTEPN YVWON KAL TA (PO ATALTOUMEVA Ao TOUG LaBnTEG, To KivnTpo,
n uebodoloyia, oL oTpatnykég K.ATL Meplhappavovrat ol akoAouBeg 4 uTtO-evoTNTEC.:

Madnaotakoi Stoyot kat Skormog: TOUTOMolNon TwV OTOXWV KAl OKOTIWV XPNOLLOTIOLWVTOS Ta
KataAAnAa prjpata mou oxetilovral N avtamokpivovtal oe deflotnteg (yvwon — deflotnteg —
afleg), mou o padnThG Bo MPETEL val €XEL ATIOKTIOEL LETA TO project.

Mabdnotaka Amotedéouata  kat Avouevouevo¢ Avtiktumog: Oplopog twv  Mabnolokwv
ATIOTEAECUATWVY HME TN XPNON PNMATWYV §pAonc, OVOUEVOUEVOG QVTIKTUTIOE Onwe KABe £iboug
napadotéou f ‘dnuolpynua’.

Mpotepn vwon koL mPo QmaLTOUUEVA: TPONYOUUEVN €UTElpla, yvwon Kol 8e€loTnNTeg Tou
ouuBAaAouv otny Slekmepaiwon auTg TG LABNOLOKAG EUMELPLACG.

Kivntpo, Medoboloyia, Stpatnyikéc, Ikpiwuata: Itpatnywkég Sidaokaliag, Tpooeyyloslg,
HEBoboL, Kat/f TEXVIKEG yLa va erteuxBouv ot pabnotakol otoxol Kat Ta arnoteAéopota (project-
based, inquiry-based, problem-based, mawvidonoinon k.Am..), diadoponoinon otig odnyieg
QVAAOYO HE T QVAYKEG TwV HoONTwv (TPOMOG eKUAONoNG, TOAU-TPOTILKEG TAPOUCLACELS,
oavdBeon pOAwvV OTOUG HOBNTEC K.ATL), €UMAOKA €vepyWwV HaBnTtwv, opadlkn f aTopLKA
£vVOOXOAnon péoa atnV TAN, TEXVIKEG LKPLWUATOC, K.ATL.

D. Mpoetowaocia kat Méoa

Y€ qUTH TNV evoTNTO TIEPLYPAdOVTAL N TIPOETOLUAOIA TIOU TIPETEL va Yivel, n Stdtaén tng Taéng, ot
TiNYEG, Ta gepyaleia K.ATL MNephapBavel Ti¢ 3 akOAouBeg UTIO-eVOTNTEG:
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= [lpoetowuaoia, Atataén Taéng, SuuBouldsc Emtiluong: Aladikaoieg, xwpol, poeTolpacia UAKOU,
Slatagn péoa otnv ta€n, e€wtepKéG SpAOTNPLOTNTEC, EPYOOTHPLO TANPOPOPLKAC K.ATL.

= [Inyég, Epyalcia, YAk, Emiouvantoueva, EEomAiouog: EKMaLSEUTIKEG TINYEC Kal PNdLako UAKO
TIOU OXETI{ETAL UE TIC TTNYEG IOV XpeLalovTal yla Tnv VAomoinon tou oxediou padnuaroc.

= Aog@dAeia kat Yyeia

E. Epappoyn

H evotnta avutr] amoteAel pia oAokAnpwpévn mpooéyylon ywa tnv edappoyrn tou L&C plan
KOTNYOPLOTIOLWVTAC TIG Spactnplotnteg tng padnaotakng Stadkaciag, Tig pe®ddouc aflohdynong, Tng
napouciaong Twv amoteAeopatwy K.ATL Nephappavel 4 uTO-eVOTNTEC:

= EkmatSeUTIKEG ApaoTnplotnteg, Aladikaoiec, Avaotoyaouog: ZUVIOUN KoL KOTtavontn neplypaodn
TWV SNULOUPYIKWY SpaoTNPLOTATWY, TWV EPYACLWY I TWV HAONOLOKWY EUTIELPLWY (ATOULKA-
opadikn A epyacia oAopéAELOC). EUMAOKN KOL EVEPYO GUUUETOXA UECW TIPOKTIKWY OLOKOEWV.
Avadpacn Twv padntwv Kol avooToXoopog TAvVw oTov Tpomo okéyng, tn Swadikacia 1 tn
HABnon. EAeyX0g TWV YVWOEWV TTOU OITEKTNOAV OL LaBNTEC KAl TPOTIOC UTIOAOYLGOU TNG TPoodou
TouG.

= A&loAoynon: AaSikacleg Kot poupmpikeg afloAdynong kot Stapopdpwtlkig afloAdynong wote va
Uopel va umoAoyiletal n LkavoTnTa Tou padntr va anodwoel 6oa €Xouv meplypadel oToug
OTOXOUG.

»  [lapouadiaon - Avagopda - Alauolpacuoc: Eyypada, mapadotéa, Snuloupynuata, mpoiovia
TAPAYOUEVO QMo HOONTEG HE avodopeg, oUVEEOUOUG K.ATL. yla SLOHOlpOoUO ota pEoa
EVNUEPWONG.

= [lpoektaoelc — AAAeg mAnpogopiec

Eldika oL MegBobdoloyieg, n A§loAdynon, kat n Napouciacn evog STEAME L&C Plan meplypadovrat
OUVOTITIKA OTLG EMOUEVEC EVOTNTEG (VAAUTIKEG epLypadEg mapoucialovtal oto MNapdptnua 2).

1.3 MeBobdoloyieg mou uloBetouvtal amod to STEAME mAaioto (PBL, IBL, PSL)

Yto mAaiiolo STEAME utloBetouvtal ol mapakatw TPl pebodoloyiec:

A. Mé£Bobog Baolopévn oto Project (Project-Based Learning - PBL)
B. MégBob0og tng Alepeuvntikng Mabnong (Inquiry-Based Learning - IBL)
C. MéBobdog Mabnong Eniluong NpoPfAnuatwy (Problem Solving Learning Methodology - PSL)

OL 3 peboboloyieg meplypddovial GUVOTTTIKA OTIC TIOPAKATW Tapaypddouc (mo avaAuTikd ot
nieplypadég STEAME napouoialovtat ota Mapaptipata 3, 5 kat 6):

MeB066oL MaBnong Baoiopévol oto Project (Project-Based Learning Methodology (PBL))

H Mdabnon Baocilopévn oto Project avayvwpiletal eupéwg we n pebodoloyio pEcw TG omolag ot
HaONTEC amoKToUV yvwaon Kol §g€10TNTEC ECW TNG CUMUETOXNG TOUG, VLo £VOL TIOPATETAUEVO XPOVLKO
Slaotnua oe éva project, Wote va avakaAUPouV Kol VoL AoVt )O0UV OE €VA YVIOLO, EVIUTIWOLAKO KOl
neplmAoko epwtnua, MPOPAnua n mpokAnon. H pebodoloyia tng nabnong dopeital yupw amo eva
TUPOCEKTIKA OXESLACUEVO TIPOIOV Kol SpOoTNPLOTNTEG KAl oL HaONTEG EMBEKVUOUV TN YVWON KoL TG
Se€LOTNTEG IOV €X0OUV aToKopioel Snuloupywvtag €va SlabEotpo poiov to omnolo mapouotaletal o
TPAYLOTIKO KOowod. H evowpdtwon tng Emyelpnpatikotntog f tng Emyeipnong oto STEAM mou to
CUMIMANPpWVEL Kal dnpLoupyel to mAaiolo STEAME, avtamokpivetal MARPwWE OTLG amattioslg tou PBL
Kall BeATLWVEL TIG TUOAVOTNTEG EPappOYHG TOUG.

59



To KUPLOTEPO XOPAKTINPLOTIKO TNG OEOTLOTIOC aUuTAG TNG Hadnolakng Siadlkaoclog Kol Twv
OTIOTEAECUATWY TNG CUVOEETAL APEDA E TNV avamtuén twv Seflotntwy tou 21°° awwva ta onoia
EVoWMOTWVOUV TN pebBodoroyia PBL oto mAaiclo tou STEM, STEAM kat STEAME. Me ta dtaBepatika
poBnuata avantiooovTal Kol KOTAKTOUVTAL YPAUUATIOMOL TTou €X0UV OX€an UE TNV olKkovouia, tnv
uyeia, To mepBaArlov, Tnv mMANPodopLKA KaL TNV TEXVOAoyLa, TEpAAUBAVOVTOC Kol OAEC TLC TTOPOAKATW
OefloTNteg:  emkolvwvia Kol cuvepyacio, Kputiky okéPn kot emilucn  TpoBAnudTwy,
SnuoupykotnTa, avaAnPn euBUVWVY, KOWWVLKECG Kol SLOTMOALTIOULKEG SELOTNTEC.

M£B080¢ tn¢ Atepeuvntikic MaBnong (Inquiry-Based Learning Methodology (IBL))

To mpwrto BrApa otn Atepguvntikr) Mabnon sival n nepiépyeta. OL padnteg kabBodnyouv tn pabnon
TOUG LECW EPWTICEWY, £XOUV TO POAO TOU EPWTNOEVTO TTOU AVAKAAUTITEL LOVOG TOU TLG OITAVTHOELC.
O eknabeUTIKOG Elval 0 0pyavwTNG, 0 Hévtopag. O ekmalSEUTIKOG elval eKel yla va eTTnpel Tnv
TPO0d0o TWV HadnTwy, va TapEXeL SOULKN UTIOOTHPLEN OTav XpelaleTal Kal va Staodalilel 6Tl To
ETKEVTPO TIPETIEL VAL TIOPAUEVEL OTLC EPWTAOELG TWV LOONTWVY KOL TLG TAPATNPOELG TOUC.

H exmaideuon STEAM Kot N EMXELPNUATIKOTATA GUVSEOVTAL OAO KOl EPLOCOTEPO. AuTO cupPaivel
oto STEAME. El8ka n oUuvdeon avapeoa ot GUOLKEG EMLOTAUEG KAL TNV ETUXELPNMATIKOTNTA Elval
Sduvatn. Evag amd Ttoug akpoywviaioug AlBoug TG emixelpnuatikotnTag eivat n dnuioupyla
ETUXEPNMOTIKWV WOewV. Mia Ko pEBodog tng mapaywyng WOewv ylo Kawvoupla Tpoiovta Kol
UTNPECIEG elval o oxedlaouog g emiluong evog §o0évtog mpoPAnuatog. H glpeon Avong oe
npoBAnuata eival n Baon yla kaBe kKAado Tou ermotnTou. OL §e§LotnTeC TNG ekmaibeuong STEAM kot
NG eMXEPNUATIKOTNTAG cUpBasilouv. OL S€ELOTNTEG TOU AMALTOUVTAL YLO VA ETUTUXEL KATIOLOG OTN
STEAM ekmaidevon onwg n Snuioupykotnta, n emilvon mPoBANUATWY, N TPEOVONTIKOTNTA, N
T(POCOPUOCTIKOTNTA (VAL AUECH CUVUPACUEVA [UE TNV ETILTUXLA OTOV TOUEQ TNG ETLXELPNUATIKOTNTOC.
Ot eknadevuTikol pémel va Bupouvtal moLo eival to otolxeio tTng STEAM ekmaidsuong mou KAVEL TO
HABnua SlaoKedAOTIKO yla Toug pabntéc: elval n emBupia va emAloouv éva mpoPAnua. O
ekradeutikol pEmeL va Sivouv otoug Hadntég ta epyadeia Kat Tig Se€LoTnTeG mou xpetdlovtal yla Vol
eMAUOOUV Eva TIPOPANA Kot va Toug BAEmouv va SOUAEUOUV LOVOL TOUG.

M£Bo8og Madnong pe Eniluon MpoPAnudtwv (Problem Solving Learning Methodology (PSL)

H ‘EmiAuon MpoPAnuatwy’ eivatl n dtadikacio avaAuong HLag CUYKEKPLUEVEG TTPOBANUATIKAG
Kataotoong Kat n evpeon Avong. H onuacio tng pebodoloyiog ival n tkavotnta npowdnaong Tou
KLV TPOU, EVOUVAUWONG TN KPLTIKNG oKEPNGS KoL WONONC TWV HadnTwyv va XpNoLUOTToLGouUY
KaBnuepveg Se€lotnteg. O ekmatldeuTIKOG Asttoupyel wg opyavwtnc. EEnyel tov tpodmo pe tov omnoio
Aettoupyel n emiAuon npoBAnuatog, kaBodnyel Tig apxIkEG aAANAeTSpaoelg, delxvel Ta epyaleia
mou amoteAoUv TN Baon tou kabe Brparog (r.x. five W plus H, Root cause analysis and so on),
napouctalel evomolnpéva apadeiypora Kat fondaet otnv anoduyn twv SuckoAlwv. H ywvwoTikn
Sladikaoia mou akohouBeital cuxva cuuBAaAAeL otn Snuloupykn okén. H emiAuon mpoBAnuaTog
oupnep\apBavel mévte onpeia:

= Katavonon

=  [poPAedn

= Ixedlaopog

=  Avatpododotnon
= AfloAoynon
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1.4 A¢Llohoynon tng ebappoyng tou project

Ta Baoika otolxeia tng afloAdynaong oxetilovral pe to mooeg neploxég tou STEAME kaAUmrtovtal ano
1o L&C plan, moleg 6&€l0TNTEG AvaMTUOOOVTAL OTOUG HABNTEG KAl HECw Tolag dladikaoiag auteg
avamntuooovtal/BeATiwvovTal amno To £pyo, CUUTEPAAUBAVOUEVWY TwV LEBOSWV TNG SLOUOPPWTIKAG
alohoynong. Autd ta otoleia Bacilovtal oTlG poupTpiKeG oL omoieg BaciotnKav otV MApaKATwW

BBAloypadia:

= BiBAoBnkeg neplexopévou (m.x. ReadWriteThink Rubrics, Assessment and Rubrics)

=  STE(A)M mpooeyyioelg (e.g. iRubric: Build, Assess, Share, Collaborate)

= EMUTOMLEG tapatnproels otnv taén (e.g. A Practical Guide to Improving Classroom Observations)
=  Project-based npooeyyioeig (e.g. BIE-PBLWorks Rubrics , The Complete Guide to Student Digital

Portfolios)

To mAaiolo TG "Poupnpikag afloAdynong Tou £€pyou Twv padntwv" neplhappavel Tig akoAoubeg 4
KUPLEG EVOTNTEG:

1. STEAME Ma#Bnuarta (overall performance of respective concepts/discipline/content of K-12
level)

2. A€lotnteg (Yyvwon, avotnteg, aflec-oupnepldopeg)

3. Awaxeiplon €pywyv, Aladikaoieg Avamtuéng kat YAomoinong

4. Aropopowtikr) ASloAoynon (mpodiaypadetal o kdBe L&C)

Y10 Napdptnua 6 mapouactdletal To npdtumo afloAoynong tou STEAME.
1.5 Ermkowvwviakeg de€lotnteg twv STEAME project mapadotéwy armo Toug LabnTég

To mAaiolo &eflotntwv STEAME, meplypddel Kal Tapoucldlel OAEG TIG OXETIKEG TIEPLOXEC TWV
Se€lotNTwy Tou oxetilovtal e TO TIEPLEXOUEVO TNG TTPOTEVOUEVNG TPOCEYYLONG. AVALESA TOUG, Ol
ETUKOWVWVLAKEG B€ELOTNTEC TIC OTIOLEG oL HaBNTEG evBappuvovTal va avamtuiouy Kal va BEATLWoouY
kata tn Stapkela tng Stadikaciog padnong.

JTOX0G Tou £€pyou STEAME, elval va TO TMETUXEL AUTO EUMAEKOVTAG TOUG MaBNTEG o Sladikaoieg
eTUKOWwviaG twv amoteheopdtwyv twv STEAME project tou¢ péow 6pactnplOTATWY OMWE N
dnuooisuon toug otnv nAektpovikr epnuepida tou STEAME.

Mo avaAuTIkEG TANPodOpPLEG yLO T OTOLXELD TNG OVATTTUENG ETUKOLWVWVLIAKWYV SeflotnTtwy Tou STEAME
project &ivovtal ota MNapaptrpota 7 Kot 8.

OL KUpleg opadec Twv SelotNTwy emiKowwviag Kal mapouaciaocng ota omola gotidalel to STEAME
project, mapouaclalovial TapaKATW:

A. Ag§Lotnteg Emotnovikig Emtkowwviag

To STEAME project, €xeL 0TOX0 va EUNMAEEEL TOUC LOONTEG OTNV AVATTTUEN SEELOTHTWY EMIKOWVWVIAG O
Bpata mou adopoUlV TOWELG TOU EMLOTNTOU Kal Toug evBappUvel va urtoBaAAouyv to §1kd Ttoug apbpo
otnv ebnuepida tou STEAME n omoia Snuloupyeital and podntég kat mpoopiletal yio pobntég. H
opada tou STEAME project dnuloupynoe éva apxelo pe odnyieg to omolo ameuBuvetal oToug
ouyypadeic — paOntég mpokelévou va kaBodnynoel T mpoomndabele¢ Toug. OL 0dnyieg
napouaotdlovtal péca og éva mPOTUTo HadnTIKAG epyaciag, meplypddovtag kot kabodnywvtog Toug
poOnTtég BAUa-BrLO TIPOKELUEVOU VO avamtuéouv KaBe evotnta. To mpotumo to i6lo, akoAoubel Tig
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BaoIKEG APXEG EVOG ETILOTNHOVIKOU ApBpoU WOTE va ELCAYEL TOUG LaBNTEG 0To WG Ba meplypadouv
TA EMOTNUOVIKA gupfipata/ dnuloupyruata/ projects pe €vav mlo €micnpo TPOMO €kdpaong,
QVOTTTUCOOVTOG £TOL TLG ETIKOWVWVLAKEG TOUG S€§LOTNTEC O€ BEpaTa Tou adopoUuV TNV EMLOTHKN.

Ol emkovwVIaKESG SELOTNTEC elval pia Teploxn Héoa oto mAaioto Selotitwv STEAME kot Sivovrag
OTOUG MOBNTEC €va Xwpo yla va ekppalovral, HECW HLOCG SLadLKOOLOG EMLOTNOVIKNG EMKOWVWVIAC,
€XEL OTOXO va oUOXeTioeL Se€LOTNTEG TTOU adopolV TNV EMLOTNUOVLIKN SldoTaon We TG Se€LOTNTEG oV
adopolv TNV emikowwvia. EVOEIKTIKA, ol HaBnTég MPEMEeL va avaAOyLOTOUV WG VO ETILKOLVWVHOOUV
TO EUPAMATA TOUC aKOAOUBWVTOG HLOL CUYKEKPLUEVN opada kavovwy [Publication Manual of the
American Psychological Association (6th Edition, 2010)], mTwg va XpnoLLomoL oouV Slaypapuota Kot
Tiivakeg, KA. OL padntég Ba mpénel eniong va AapBdavouv avatpododotnaon mapouoLa e aUTr) Tou
Karolo¢ Ba avépeve va AAPeL amod pa emLoTUOVIKY ednuepiba/ Teplodikd otav UToBAMEL éva
apBpo yla dnuooievon.

B. Ag§lotnteg MNapouciaong

OuL &eflotntec mapouciaong elvatl ot SeflotnTeg ToOU Xpetdlovial ol PoBnTEC ylo va KAVOuv
OTTOTEAECUOTIKEG KOL EVTUTIWOLOKEG TIAPOUCLACEL Ot OLOPOPETIKEG OUASEC Kowou. AUTEG ol
Se€lotnTeG KOAUTTTOUV SLaPOPETIKEG TIEPLOXEG OMWG N SOUA TWV TMAPOUCLACEWY TwV padntwy, o
oxeblaopog Twv Sladavelwy, o TOVoG TNG GWVAG KOl N YAWood TOU CWHATOG UECW TwV Omolwyv
ekdpalovral ol padntec.

Kata tn SLapKeLa TwV Habnuatwy, Twv SpactnplotnTwy Kol Twv projects tou STEAME kaAumtovral
O\ ta Baotkd otolxela TO00 BewpNTIKA 00O KaL TPAKTIKA: ETtlotrueg, TexvoAoyila, Mnyxavikn, TEXVEG,
Mabnpatikd kot Emyetpnuotikotnta. O ekmatdeuTAC/eKMALSEUTIKOC £XEL OUCLOOTIKO POAO OE QUTH
™ Swadkacia. To mpoypappa ornoudbwv Sivel T Paotkég odnyieg aAAd oe mepimtwon mou dev
ebappdlovral padruota STE(A)M(E) tote pepHOVWUEVA KABE eKMALSEUTIKOC TPETEL va evBappUVeL
TOUG MaBNTEC v SOUAEVOUV TIG TTOPOUGCLACELG TOUC KoL TIG SEELOTNTEC ETKOWVWVLOG TOUG Ao ThV
opxn. Zxetiletal emiong pe TNV SOUAELd TwV (BlWV TWV EKMALGEUTIKWV KL TN XPHRon Twv
TIAPOUCLACEWY oTa pabnpata/dpactnpldtnTeg Touc.

Ta Baokotepa otadla pLag EMITUXNUEVNG Tapouaiaong elval:

[a] mpoeTonaoia,
[B] mapouoiaon kat
[v] avatpodobotnon

2. 06nyoc yla tnv Avarmtuén 2xeblwv Mabnong kat AnpLoUPYLIKOTNTOG

H Swadikaoia tng avamntuéng kat tng epappoyng tou STEAME project, yivetal BAcel evog GXETIKOU
Ixeblou Mabnong kat Anpoupyikdtntog (Learning & Creativity Plan), otnpiletatl otoug akoAouBoug
3 Baotkouc STEAME mUAWVEG:

2.1 Mpoetopaocia and toug Ekmatdeutikoug (4 BAuata)
1. Alatimwon TwWV apXIKWY oKEPEWY MAVW oToug Bepatikol Topeic/meplox£g mou Ba kaAudBouv
2. Epm\okn tou kdopou Tou euputepou meptBalhovtog / epyaaciag / emixelprioewy / yovéwv /
Kowwviag / mepBarlovtog / nOikwv aglwv
HAwlokn Opada Mabntwyv — ZucxeTlopog e To Enionuo MNpdypappa Emoudwy - Ztoxobeoia
4. Opydvwon Twv SpactneLoTATWV TWV EUMAEKOUEVWY OUAdwVY -OpLoUog Tou TuvtovioTh — Xwpol
Epyaociog k.Am.

w
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2.2 IXNUATLopOC Tou 2xedlou Apdong (18 Brjuata)

[postowaoio (oo sknatdsutikouc)

1. Zxé€on pe tov Npaypatiko Kéopo — Avactoxacpoc

2. EvBappuvon — Kivntpo

3. Avaluon tou npoBAfpatoc (mbavwe os otadia i PACELS) WC ATIOTEAECHO TWV
TOPOIAVW

Avarntuén (aro touc uadntec) — Obnyisc & AéloAdynonc (ota 9-11, arto touc
ekmtatdevtikouc)

4. Anpoupyia YroBaBpou — Avalntnon / Suykévipwaon MAnpodoplwv

5. AmAoroinon tou nmpoBAfpatog — Atapdpdwon tou mPoBARHATOC LE EVa TIEPLOPLOUEVO
aplOud npoiinobéoswv

6. Anuoupyia YroBeoswy - ZXedLAoUOG — avayvwplon Twv UALKWY TTou elval anapaitnta
yla tTnv Katookeun / avamtuén / dnuioupyla

7. Kataokeun - Pon Epyaclwwv — YAomnoinon tou project

8. Napatipnon — MNelpapaATIoNOC — ApXLKA ZUUTIEPACUOTOL

9. Tekpunpiwon — Avalnitnon Ospatikwy Meploxwv (STEAME meploxég) mou oxetilovrol pe
10 B£pa To omoio peletdral — Eme€riynon Baclopévn otic utdpxouosg Oswpieg kat/n
to Epmelpikd AmoteAéopata

10. ZUYKEVTPWON TWV amoteAeopdatwy / mAnpodoplwy BacsL twv 7, 8, 9

11. Mpwtn opadikn mapouaiaon and Toug HabnTeg

Alouoppwaon & AnoteAgouarta (oo uadntéc) — Kadodbnynon & AétoAdynaon (arto
ekntatdevtikouc)

12. Alopopdwon Twy padnuatikwy i GAAwv STEAME povtéAwyv yla va teptypadouy /
mapouactactouV / amotunwbdoulv Ta anoteAéopata

13. MeA£TN TWV AMOTEAECUATWY OTO 9 Kol €YWY CUUMEPACHUATWY, XPNOLLOTOLWVTAC TO
12

14. Epappoyn otnv Kabnuepwotnta — MNpotdoelg yio Avamtuén tou 9
(Emxelpnuatikotntag - SIL Days)

Avaokonnon (aro touc eknatdeutikouc)

15. AvaokOmnon Tou PoBANRUATOog UTIO TILO OIMALTNTIKEG KATAUOTAOELG

OAokAnpwan tou project (oo padntéc) — Odnyisc & AtoAoynaon (amo ekmodeutikouc)

16. EmavaAnyn twv Bnudatwyv 5 péxpt 11 pe mpoodnkeg i Kavoupleg MpoUnmobEéoelg Omwg
oxnuatiotnke oto 15

17.Epeuva -MeAétn Nepumtwoewv - AleUpuvon — Néeg Oswplieg —EAgyX0C TwV KalvoUpLwv
CUUMEPAOUATWY

18. Mapouciaon Twv JUUMEPACUATWY — TAKTIKEG ETikovwviag.
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2.3 Evépyelec kal Zuvepyaota yia Mabntég kat Exkmatdeutikouc (10 BApata)

KaBe STEAME Project £€xelL pia oUvtoun meplypadn kot pta cuvoln TG opyavwong Kot Twy
Spacewv TG00 yLa TOUG LOBNTEG 00O KAL YLO TOUG EKTTALOEUTIKOUG, cUUdWVA LE T akoAoubBa
otadla Kat TG SpaotnpLdTnTEG:

ITAAIO | Apaotnplotnteg/BrApoto Apaotnplotntes /BApata | Apaotnplotnteg /BApoto
Exnadeutikog 1(T1) Ano toug MaOntég Exnadeutikog 2 (T2)
Yuvepyooia pe T2 HAwlokq Opada: Juvepyaoia pe T1 kat
KoL KaBodrynon twv koBodnynon pabntwv
pobntwy

A Mpoetolpacio Twv Bnudtwy Juvepyoaolia oto Brua 3
1,2,3

B KaBobnynon oto Brua 9 4,5,6,7,8,9,10 Yoot pi€n kabBodnynong

oto BrAua 9

C Anpoupytkn AEloAdynon 11 Anptoupyikn A¢loAoynon

D KaBobnynon 12 KaBobnynon

E KaBobrynon 13 (9+12) KaBobrynon

F Opyavwon 14 Opyavwon
STEAME in Life — SIL Juvavtnon Pe STEAME in Life - SIL
STEAME otnv EKTIPOCWITOUG Otd ToV STEAME otnv
KaBnuepwvotnta TopEa TwV Emiyelproswyv | kaBnuepvotnta

G Mpoetolpacio Tou BARATOG Yuvepyooia oto Brpa 15
15

H KaBobnynon 16 (emavaAnyn 5-11) Yriootnpi€n Kabodnynaong

I KaBobnynon 17 Yriootnpi€n Kabodrnynong

K Anpoupytkn AgloAoynon 18 Anptoupyikn AEloAoynon

3. STEAME 2x€61a Mabnong Kal ANuULoupyLKOTNTAC

Mpoketpuévou va oAokAnpwOel to mpdtumo, n opada épyou tou STEAME, avéntuée ouvepyatika éva
npotuno L&C plan, gumAékovtag Toug ekmMaldeuTikoUG o auth tn dladlkacio MPoKeLHEVOU va To
eAéy€ouv Kkal va to oAokAnpwaoouv. Auto amotelel tn Bdon, wg MPOTUNo Kol mapddstypa [evotnta
6.1], mpokelpévou va avamtuxBolv neplocotepa L&C plans yia tig Babuideg 7-9 (nAkieg 12-15, beg
Vv evotnta 6.2) kot T Babuideg 10-12 (nAkieg 15-18, &e¢ TNV evotnTa 6.3) TIOU £XOUV OXECN UE TO
STEAME (Emotrueg, Texvohoyia, Mnxavikr, MaBnuatikad, Emyepnuatikotnta).

3.1 Mpotumo 2xedlo Mabnong kot ANULOUPYLIKOTNTOG

To mpoétumo L&C plan adopd tn Snuioupyla evog ‘efatoplkeupévou e-shop’ mou peletdel
OLKOVOULKEG EVVOLEG OTIWG Ta £€060, Tat €008 a KaL TO KEPSOC O UL ETtLXElpNON. ATtoTeAE(TOL ATt TTEVTE
SpaoTNPLOTNTEG yLa 4 SL8AKTIKEG WPEC (45'/818aKTikn wpa). ITI MPWTES SU0 SLOAKTIKEG WPECS yiveTal
N VAAUCH KoL 0 UTIOAOYLOUOG TOU KEPSOUG TNG ETILXELPNONG, AvOAUOVTAL TA KOOTHN KL LLE TIOLOV TPOTO
UTOpPEL N emixeiplon va Snuloupynoetl Kal va auénoetl Ta £006a tnG. EMopévwe, £XOVTOG QMOKTNOEL
OAEC TIC TOPATIAVW YVWOELS, OTLG EMOUEVEG SUO SIOOKTIKEG WPEG, KAOe opada pabntwv kaleital va
oxedLAoel Kal va SnuloupynoeL To S1KO TNG e€ATOUIKEUUEVO e-shop, Tou amoteAel éva mMpaypaTIKO
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MPOPANUA. Mg auTto Tov TPOTOo, oL HAaBNTEG avTlapBavovtatl Kol KatavooUv ToUG UNXOVIOUOUG TNG
OYOPAG e TIPAKTLKI EDapLOYH.

210 Napdptnua 9 undpxet To mpodtumo L&C Plan yia to ‘e€atopikeupévo e-shop’.

3.2 Avarmtuén 2yxedlwv Mabnong kat AnpoupylkotnTac yia tig HAklakeég Babuideg 7-9

To €pyo STEAME avémntuée 15 IxeSla Madnong kat Anpoupytkdtntag yia TG NALKLAKEG BaBpideg 7-9
[nAwieg 12-15], mou oxetilovtat pe padnpoata STEAME (Emotrueg, Texvoloyia, Mnxavikr, TEXVEC,
Mabnuatikd, Emyelpnuatikotnta), evOappuvoviag Tn ouvepyacia HETOEU  EKTIALOEUTIKWVY
TUPOKELUEVOU VAL TIETUXOUV HLa SLETILOTNLOVLKNA TtPooéyyLon, Sivovtag Tig KataAAnAeg TAnpodopieg Kat
TiNyég pEow Tou L&C plan, mou neplypddetal og mponyoUEVESG EVOTNTEG OE AUTO €yypado.

H Alota pe 0Aa ta mapanavw L&C Plans Bploketal oto Napdptnua 10.

3.3 Avarmtuén 2xediwv Mabnong kat AnpoupykotnTag yia tig HAlktakeég Babuideg 10-
12

To €pyo STEAME aveémntuée 15 SxeSia Madnong kat Anpoupytkdtntag yia T NALKLAKEG Babpideg 10-
12 [nAwkieg 15-18], tou oxetiovtat pe padrpota STEAME (Erotrueg, Texvohoyia, Mnxavikr, TEXVEG,
Mabnuatika, Emyelpnuatikotnta), evOappuvoviag Tn OUuvePYaoia HETOEU  EKTIALOEUTIKWVY
TIPOKELUEVOU VOL TIETUXOUV Lo SLETILOTNOVLKI TIPOCEyyLon, Sivovtog Tig KataAANAeg Anpodopieg Kot
TiNYEG Léow Tou L&C plan, mou meplypadetal og MponyoUUEVESG EVOTNTEG OE QUTO €yypado.

H Alota pe oAa ta mapamnavw L&C Plans Bpiokovtal oto Napaptnua 10.

3.4 AtloAoynon twv 2xediwv Mabnong kat AnuULoupyLKOTNTOG

Q¢ pépog autol Tou TaPAdOoTEOU, KATA T SLApKELD TNG TUAOTIKNAG €POPUOYNG TNG KOTAPTLONG
EKTIALOEUTIKWY, LE TNV EVEPYN OUMUETOXN TWV TPLWV ETAPWV — OXOAELWV, OL CUUUETEXOVIEG
napouciacav ta L&C plans mou dnutoupyndnkav kat eivat Stabéoipa oto STEAME Observatory.

JTOUG OUUMETEXOVTIEG Tapouclactnke n Stadikaocia afloAoynong evog L&C plan. Mépog tou
OUYKEKPLUEVOU TtapadoTtéou eival n TAOTIKN edappoyr TNG SLadIkaolag EUMAEKOVTOG ATOWO EKTOG
opadag €pyou pe tn Swadwkacia afloAdoynong {ntwvtag toug va Adfouv autol To poAo Ttou
aglohoyntr. EmutAéov, aflodoynBnkav ta L&C plans mou avamtuxBnkav katd tn SLdpKela tng
kotaptiong C1 pe tnv evepyd GUUUETOXN KOl EUTTAOKN OAWV TWV CUMUETEXOVTWV. AUTO £6woe TN
SuVaTOTNTO OTOUG CUUUETEXOVTEG VAL KEPSIOOUV MIPAKTLKN EUMELPLA UE TNV OAOKANPWHEVN Sladikacio
¢ avarmrtuéng evog L&C plan (oxedlaopog, epapuoyn, aflohoynon, mpocapuoyn).

Ol eTaipol Tou €pyou, Kata TN SLapKeLla TNG SpACTNPLOTNTAG QUTHG, TIOU HTAV LEPOG TNG KATAPTLONG,
glyav tnv gukatpia va rtapakoAouBrioouv tn dadikacio wg e€wteptkol mapatnpntéC. Metd to mMépag
NG KOTAPTLONG, oL €Taipol cuvéAefav Tnv avatpododdtnon Kabwe Kal TNV eumnelpia mou képdloav
amno to C1 mpokelpévou va emipeAnBouv ta L&C plans touc.
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H oulntnon mou adopoloe tnv afloAdynaon cuvEEBNKE Kal LE TO XOPAKTNPLOTIKO TNG SUVOULKAG TOU
STEAME Observatory ko To yeyovog OTL KABe eKMOLOEUTIKOG UTTOPEL VO CUHHETEXEL UTIOBAAAOVTAG TO
86 tou L&C plan, i akopa kot va edpapudlel to Adn umapxovta otnv taén tou &ivovrag
avatpododdtnon oToug etaipoug, umootnpilovtag Toug HE QUTO TOV TPOTIO OTO VA UIopPouv va
Xelpilovtal KaAuTtepa Ta oxESLA TTOU UTIAPXOUV Kal eival eAelBepng mpooPaong.

H aglohoynon twv L&C Plans kata tn Stdpkela tou C1 Training mapouaotdletal oto Napaptnua 12.

4. Yuvepyaota kat Anpuoupyko Mpoypappa avapeoa o€ 2XoAeio &
Blopnyavia

Elvatl Baowo ta oxolela va eival avolytd otnv kowwvia. OL ouvepyaoieg UeTaly oxoAeiwv Kalt
ETOLPLWYV CUVELCHEPEL OTO AVOLYLLA TOU 0pilovTa tnG okEPNG TWV Hadntwy Kabwg KoL otV ¢oKELwaoN
TOUG E SpaoTNPLOTNTEC EPEUVOLC, OVTIOTOLXEG E OLUTEG TTOU YIVOVTOL OE EPEUVNTLKA KEVTPO A YLAL TOUG
oKOToUG EMIXEPHOoswy. OL MOONTEG TIOU OCUMMETEXOUV OF CUMUMPAEELS METOEU OXOAElwv Kal
Blopnxaviog emwdeAolvtal wg MPOC TA MAPAKATW:

e kepbilouv eunelpia og S1adPopoug Topelc Tou emtoTnTOU,

e £fOLKELWVOVTOL LLE TNV EPEUVA KAL TNV ETIXELPNUATIKOTNTA LECW EUMELPLKNG Stadikaaotiag
naénong,

e gvnuepwvovtal yla tn Slebvr) ekmatdeuTikr] Kowotnta,

®  EVNUEPWVOVTAL YLA TN SLEBVN ETIXELPNUATLKN KOWVOTNTA,

e £xouv mpooPaocn o mNyEG evnuépwong yla tn Slebvn owovouia,

*  £xouv TpOoPaon o€ UTIOSOWEG LOPUUATWY KoL ETOLPLWY,

¢ €COLKELWVOVTOL HLE TNV KOWWVLKI SLACTAON TNG EPEUVAG KAL TNG ETXELPN LATLKOTNTAG,

*  gvnuUEpPWVOVTAL Kal avTihaupavovral toug 17 Ztoxoug yla Biwoun Avamrtuén.

Me autd tov tpdmo Sivetal n Suvatdtnta oToug LOONTEG va AmoKTHOoUV KAAUTEPN OTTLIKA OO0V
adopa TI¢ eMAoyEG Toug oto PEAAOV, AON amod Tt oxoAwKn nAtkia. H cuvepyaocio eKmaldeUTIKWY e
OTEAEXN ETUXEPNOEWY, EPEUVNTEC KAL ETILOTAUOVEG KABWG KoL managers armo ToV TOUEQ TWV
ETUXELPNOEWV KAL TNG EPEUVAG UTTOPEL VA €XEL TTOAAQTTAQ KoL TIOAU-€TinMeda MAEOVEKTHATA OTNY
€{0060 Tou¢ oto cuyypovo mepLBANOV TG oLlkovouiag.

QG UEPOG TOU €pyou, Uia opada, n omola ekvael TNV edapuoyr TOU TPOYPAUMUATOC, e OTOXO TNV
edappoyn g L6éag tou, Ba avteTwiosl onpavTika SAfupata kot 6o teBolv epwThata Ta onola
adopouv tn Stadikaaoia, kat yia ta onoia Ba mpemnet ot idtot va AdBouv amodaoelg. MoAAEG dopég n
anodaon autn Ba eivat SuokoAn kabBwg n opdda 6e Oa €XEL TNV ATIOUTOUREVN YVWON KoL EUTELPpLA
yla va a€loAoynoeL TN Yevikn Katdotaon. Mo auto to Aoyo ol Opades Twv pabntwy pall He Toug
EKTIALSEUTIKOUC TOUC Ba TPOOKAAECOUV EPEUVNTEG, ETILOTAOVEC KOl ETIOYYEALATIEG EKTOG OXOAEiou
yla va cuvepyacotoUv. Toug avBpwrmoug autolg Toug ovopuAloupue MEVTOPEG. Mévtopeg sival ol
avBpwrol ol omolol SLaBEToUV TNV amapaltntn yvwon Kol EUmelpia o€ £€vo TOUEQ TOU EMLOTNTOU, EVW
Tautoxpova ival mpoébupol va mapExouv cUUPBoUAEC Kal kaBodnynan.

4.1. Ot kavoveg Tou STEAME-ID Mpoypdupatog Juvepyaoiag

Ol KaVOVEG TNG ouvepyooiag avaueoa ota oXoAela Kal T Blounxavio KoTnyopLlomolouvIal OmwE
dalvetal mapakaTw:

«  Opydvwon opadwy Kal Kavovwy CUVEPYAGCLoC
«  XTOXOL (MEPLEXOEVO TWV CUVAVTNOEWY, avtalayn Wbewv, pEBobdol, mpoiovta)
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. Juvavtioelc (mebdio, Stadikaoia ehéyxou KL aflohoynong, emninedo Seopeuonc, Stoxeipion
Aettoupyiag: cupdwvia, dlaxeiplon xpovou)

« Mapadotéa kat afloAdynaon

+  Emwowwvia — Aldyxuon AnoteAeopdtwy

OL Kavovec oto mAaiolo tou STEAME-ID napouaoialovtal oto Napaptnua 11.

4.2. To povtélo tou STEAME-ID Mpoypaupatog Zuvepyaoiag

BAoEL TwV MAPATAVW UMOPOUUE va SNLOUPYNOOUUE €va VEO LOVIEAO CUVEPYAOIA OVAUECO OTa
oxoAeila kal tn Bropnxavia (EpeuvNTIKA KEVTPA — ETALPIEG), ATIO TO OTOLO TTPOKUTITEL EVA EVOELKTIKO
TtAdvo Spaong. To POTEWVOUEVO MOVTENOD cuvepyaoiag xwpiletatl ota akdAouba 4 kUpLa entineda:

Zrado A. Opapa- AtooToAn - ZKomog - £ToYoL - Kavoveg

Ztado B. IxeSlaopog tng Zuvepyaoiag - AmoteAéopata — Emikowwvia
Ztadlo C. Avamrtuén Twv AnoTeAEOUATWY

Ztadio D. Emikowvwvia & Aldyuon Twv amoTeAEOUATWY

KaBe otadlo amoteAeital ano moAAEG SpaoTnPLOTNTEG OMWG: ZUVAVINOELS (OXETIKA LE TO OXESLACLO,
v avamtuén kot tn &iadoon tou £pyou), Mnyég, Méoa, Ynodouég (mou ypeltdlovral ylwa tnv
edappoyn Tou kabe otadiouv).

Ta ZxoAeia kaBwg kal Ta EpeuvnTtikad Kévtpa kat ol ETalpleg avrikouv o€ £va 0lkooUOTNA TTOU
ennpeaovral ano MoAAOUC EEWTEPLKOUG MAPAYOVTEG OL OTIOLOL EMNPEATOUV TNV ECWTEPLKI] TOUG
Aettoupyia onwg:

«  a motktdia Mawoiwv (r.x. MAaiowa As€lotitwy, DigComp),

+  ula mowiAia Npotunwv (e.g. Common Core, 1SO),

o gvag Wndlakog Koopog pe Stadopetikd NeptBdrdovra (e.g. Google Apps), kat
+  SladopeTikég kat tokileg KouAtoupeg ka OlkoouoTrpOTA.

To povtéAo tou mAaciou STEAME-ID napoucialetal oto Mapaptnua 11.

4.3. H Emikupwon tou STEAME-ID Mpoypdpupatog Zuvepyaoiag

Mo tnv sdpappoyr tou mpoypappatog STEAME-ID umdpyxel €vag odnyog o omoiog pmopel va
xpnotuomnotnBel wg avadopd afloAdynong HEca amo uLa Alota eEAEyXouV TWV BNUATWY TTOU TIPEMEL VAL
okoAouBouv 1600 TO OXOAslo 600 Kal n Plopnxavia péoa otn ouvepyacia toug. To mAaiclo
ETUKUPWONG aroteAeital and 4 kUpla otadia:

= 3tadlo A: ZKOTOG - ZToxolL — MéBodol - Kavoveg

= 3tadio B: Ixedlaopog tng Luvepyaoiag - Anotéleoua - Emukowvwvia
= 3tado C: Avamtuén Twv AloteAeopdTwy

= 3tadlo D: Emkowvwvia & Aladoon Twv anoteAeoUATWY

67



EmuumA€ov, n EMIKUPWON TOU TTAOLOLOU €XELKAL 5 eSO AVOLXTWV EPWTHOEWV YL TIEPALTEPW CXOALACHO
™™g edappoyng tou Mpoypaupatog STEAME-ID (cUudwva pe pa SWOT avaiuon):

= AYNATOTHTEZ

=  AAYNAMIEZ

=  EYKAIPIEZ

= AMNEIAEZ

= ErutAfov Mepypadn/IxoAia/Npotdaoeic/ANayec/Mpoodokieg

Ta oxoAeia kahouvtal va edapUOCoUV LEPOG 1) OAEG QUTEC TLG SPACTNPLOTNTEG KATA TN SLAPKELA TNG
TAotikng Sladikaoiag Tng EMKUPWONG AUTAE TN ouvepyaoiag. To mAaiolo aloAdynong tou STEAME-
ID mapouoialetoat oto Mapaptnua 11.

5. Observatory

To Observatory eival éva epyaleio mou mpoopietal Kuplwg yLa TOUG EKTMALSEUTIKOUG TIPOKELUEVOU Va
umootnpl&ouv £va SUVALLKO KoL EUTIPOCAPUOCTO POYpappa ortoudwv STEAME ota oxoleia toug. To
TLEPLEXOLLEVO EVNUEPWVETOL KOL EUITAOUTI(ETAL SLAPKWG ETOL WOTE OAOL oL ekTtaldeuTIKOL oTNV Eupwrtn
KOLTTEPA QIO QUTH VOL €XOUV TN SUVATOTNTA VA EVNEPWVOVTAL OAAA Kot va SnUocLeUouV Th SLKH TOUG
S0UA£LA Kal TO S1kO Toug UALKO. KadoUpe 6GA0OUG TOUG EKITALSEUTIKOUC va SNUOCLEVGOUV UALKO OTWG
yla mapdadeypa IxeSia Madnong kot AnUloupylkotnTag (Uia Kool plol TIPOCEYYLON oTa oXESL
pabnuatog), To website Tou oxoAelou Toug av auto MepLEXEL dpaatnplotnteg STEAME, pabnuoata
kataptiong STEAME, €pya oxetikd pe STEAME mou ouyxpnuotodotolvtal amd to Erasmus,
napadelypota amnd mnewpapata STEAME n projects oto oxoAeio kat oxetika Pivteo, STEAME
ekOGNAWOELG TTOU £€XouV TpaypatonolnBel i MPOKeLTaL va Yivouy, evw TIOAU cuvtopa Ba umdpxouv
TiepLoooTepeC eMhoyEG. H dopr) tou Observatory sival:

210 Observatory o kaBévag punopset va:

= ynoPaMAel éva L&C plan

= yrnoBaAAeL éva nieipapa 1 mepypadr Epyou

* ynoBaAeL To website evog STEAME oxoAeiou

»  yrnoBaAAeL éva STEAME paénua

»  ynoBaAet éva STEAME Evpwrnaika emibotoupevo £pyo
»  ynoBaAAetL tnv avakoivwon ptag STEAME ekdnAwong

»  ynoBaAAel £va infographic

»  ynoBaAet pa avakoivwaon yla STEAME Staywviopolg

submit point:
https://steame.eu/steame-observatory/
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PART B: ANNEXES (ENGLISH)

1. Table with L&C Element from existing STEM, STEAM and Project Based Lesson Plans

Element-Field

* | General - Specifications - Synopsis
1 | Title VIiVIVI V|V |V |V]|V]|V
2 | Driving Question, Topic ViV |V Vv Vv
3 | Grade Level, Age Range, Age Group v v VI V|V I|V]|V
4 | Group Size V|V
5 | Subject Areas (min 2 STEAME fields) v v V|V v
Curriculum Alignment and/or 21st century
skills
6 | Duration, Time Frame, Timeline, Calendar \' v V|V V|V
7 | Description, Summary, Overview ViV | V|V |V ]|V Vv
8 | Language Vv
9 | Public Products v v
10 | Analytics v v
11 | Contributors, Partner Details, Related Program V|V v |V
12 | Acknowledgements \'
* | STEAME Framework:
- Prototype Model of Teachers Cooperation (18)
- Model for Project Work Assessment with Entrepreneurial Criteria
- Model for Student Reporting and Presentation (Communication skills)
* | Objectives - Methodologies
13 | Learning Goals, Objectives V|V |V V|V V|V
14 | Learning Outcomes and expected Results V|V \
15 | Educational Standards \ \
16 | Prior Knowledge, Prerequisites \ ' '
17 | Methodology, Motivation, Strategies, Scaffolds | V | V | V | V | V | V V|V
* | Preparation - Means - Infrastructure
18 | Preparation, Space Setting Vv Vv
19 | Resources, Tools, Material, Attachments, Equipment VI V|V VI iV ]|V |V |V
20 | Troubleshooting Tips v
21 | Safety and Health v v
* | Implementation
22 | Instructional Activities, Procedure, Reflections VI VI V|V V|V ]|V]|V|V
23 | Extensions - Other Information V' ' ' '
24 | Assessment (Project Based work), Evaluation v VI V]|V |V V|V
25 | Presentation - Reporting - Sharing (for Students) ' v ' VA
E: EL-STEM Learning-Plan_lIgloo T: TeachEngineering Bouncing-Balls, Discovering-Phi, Saving-a-Life
F: Full-STEAM-Ahead Physical Education | Y: Ypatia Learning-Plan_Play-Decide
P: PBLWorks Project-Planner-v2019 U: Euro-STEAM Science-Tasters
S: STEAM4U _Allegato-20-amification X: Scientix Lesson Plan
L: Tolerance Learning-Plan-Builder
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2. STEAME L&C Plan Template

S T
O O

E ng M Ent
[ [

[]
[]

Title

Driving Question or
Topic

Ages, Grades, ...

Duration, Timeline,
Activities

Curriculum Alignment
Contributors, Partners
Abstract - Synopsis

References,
Acknowledgements

2. STEAME Framework"

Composition of one or small number of essential questions (or related
topics)

Age selection K-12 grade level

selection
Number of learning Timeline/frame, Number of
hours calendar activities

Brief description of the project and/or learning activities related with
objectives (50-100 words)

Teachers’ Cooperation

STEAME in Life (SiL)
Organization
Action Plan
Formulation

Teacher 1 cooperation with Teacher 2 and formulation of students’
guidance

Meeting with business representatives

Entrepreneurship - STEAME in Life (SiL) Days

Reference to the Stages and the Steps of the STEAME Framework (Action
Plan Formulation)

3. Objectives and Methodologies

Learning Goals and
Objectives

Learning Outcomes
and expected Results
Prior Knowledge and
Prerequisites
Motivation,
Methodology,
Strategies, Scaffolds

Identification of goals or objectives using appropriate verbs, related or
corresponding to competences (knowledge — skills - values), what learner
be able to do after the project

Definition of Learning Outcomes using action verbs

Expected results as any kind of deliverables or "artifacts”

Prior experiences, knowledge and skills do the learners bring with them
to this learning experience

Teaching strategies, approaches, methods, and/or techniques for
achieving learning objectives and outputs (project-based, inquiry-based,
problem-solving, gamification etc.)

Instruction differentiation for students’ needs (learning styles, multi-
modal representations, roles to students etc.)

Active students’ engagement, individual-team-classroom work,
scaffolding techniques, etc.
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Guidelines for STEAME activities in schools for two age groups

4. Preparation and Means

Preparation, Space Procedures, spaces, and material preparation

Setting, Setting in classroom, outdoor activity, computer lab etc
Troubleshooting Tips

Resources, Tools, Instructional sources and digital material with the related references
Material, Attachments, needed for the implementation of the learning plan

Equipment

Safety and Health

5. Implementation

Instructional Activities, Brief and comprehensive description of the creative activities, tasks, or

Procedures, learning experiences (individual-team-classroom working)

Reflections Engagement and active participation through hands-on practices
Students’ feedback and reflection on their thinking, process, or learning.
Monitoring students' learning and progress measuring

Assessment - Assessment and formative evaluation processes and rubrics to measure
Evaluation the student’s ability to perform what was described in the objectives
Presentation - Documents, outputs, artifacts, products produced by the students with
Reporting - Sharing references, web links etc, for sharing to media

Extensions - Other

Information



3. Project-Based Learning Methodology (PBL)

S T Eng M Ent

L] L] L] [] L] L]
1. Project-based learning - an educational theory

Project-Based Learning (PBL) is widely recognised as a methodology by which students acquire content
knowledge and skills through their involvement for an extended period of time to investigate and respond
to an authentic, engaging, and complex question, problem, or challenge. The learning methodology is
structured around carefully designed products and tasks and the students demonstrate the knowledge
and skills they have gained by creating a public product to be presented to a real audience.

The methodology was born from the realisation that traditional teaching methods do not completely
account for students” multiple intelligences and learning styles, and more importantly, they make learning
more arduous: they often adopt teaching practices that students find boring and do not help them in
retaining the information. The idea was to set up a learning system which could combine the acquisition
of standard content material with meaningful tasks and activities for students’ direct involvement.

2. The project-based design

The elements of project — based design

The PBL methodology implies a well-planned, well-organised process to guide teachers in the different
steps of the project design:

Learning goals At the heart of a project are the students’ learning goals, which focus on key, significant standard-related
knowledge combined with life skills (critical thinking, problem-solving, communication, collaboration),
which are to be taught in context.

The driving question or ~ The project evolves around a problem to be solved or a complex question to answer. The

problem question/problem must be meaningful and relevant to the current students’ interests and needs and
linked directly to the real life. A good question which is provocative and intriguing has the power to
motivate the students. Also, it should be challenging and attainable, so as to involve them in the task of
finding solutions. Finally, when the question is open-ended, students are led to continuous research and
learn to value collaboration and negotiation skills to reach a common goal.

Inquiry and research The inquiry process is a continuous one throughout the project: the initial question generates in the
students research and further questions, the answers to which are found and evaluated, and may
lead to further information search.

Link to the real word An authentic project takes into account the real-world and should be as close to life as possible in all
aspects: from the activities and tools employed, to the impact on society and stakeholders and the
enhancement of students’ needs and aspirations.

Students lead Project-based learning is not only student-centered, but more importantly, it is student-led, in the sense
that learners are free to make choices in relation to the project and make decisions on how to organise
their work and the nature of what they produce.

Reflection, Critique & Throughout the project students and teachers work together to reflect on what they are learning and

Revision how they are working, on the quality and effectiveness of their activities, on the difficulties encountered
and solutions for solving them, in an attempt to improve both processes and product

The Product Students’project product must be made public, by explaining, displaying and/or presenting it to
audiences beyond the classroom. This way of making the students’ learning evident and open to
discussion supports students’ motivation and accountability and meets the requirements for authenticity,
which are the key notes of PBL.



3. Project-based design teaching practices

Aligning to standards

Setting the learning
goals

Implementing

Scaffolding

Assessment

Different roles

While being widely focused on students’ taking the lead in their learning process by making choices
and adapting their work in the course of the inquiry, PBL obviously considers the ‘teaching’ as
fundamental to the process. Teachers retain traditional prerogatives and practices alongside those
strategies aimed at facilitating autonomous learning and guiding students. The role of the teacher must
focus on these functions:

The preliminary stage of a PBL method requires careful planning and alignment to standards: whether
a project is a new creation or an adaptation of an exhisting one, teachers must take into account
content standards and the fundamental knowledge of well defined subject areas

By defining the driving question, the learning goals are set and the teachers then plan the
implementation of the project, from the kick off event to the final presentation

The implementation phase requires teachers to adopt different strategies and pedagogical principles:
encouraging the students’ autonomous learning, open-ended enquiry and team work. Rather than
instructing students on what to do and how to do things, the teacher collaborates with them in the
management of activities breaking down tasks, gathering resources, establishing deadlines and
creating the product to be publicised.

The student-centred concern inherent in PBL methodology naturally allows for the implementation of
inclusive scaffolding strategies and tools from the part of the teacher to help students of different
abilities acquire relevant learning and attain the expected success skills.

The formative and summative assessment of student learning is carried out continuously and with
different tools and scopes (self-evaluation, team work, peer assessment), but fundamentally aims at
obtaining feedback on the learning of content and on the effectiveness of the procedures applied. If
necessary, content will be revised and procedures re-directed, to guarantee a successful outcome.

In the course of the project development, the role of the teacher will then vary according to the
different phases and to the learning needs of students: instructional at the presentation of the project
and classroom set up, facilitator during the research phases carried out in a laboratorial set up or
field work to promote significant learning. The degree of teacher’s guidance in relation to students
independent learning will necessarily be adapted to the age level of the students and to the learning
goals set.

4. Project-based learning and STEM/STEAM/STEAME methodolody

Projec-based learning is
not merely ‘doing a
project’

The Project- based learning methodology must not be confused with the less structured idea of
‘doing a project. In a traditional teaching-learning context students are usually told what they need to
know, they memorise the information and the problem may be assigned to demonstrate how to use
the information received. In this way small scale projects can be assigned at the end of a traditional
teching unit as a round up and consolidation of what has been learnt in the unit. Therefore, these
projects are teacher-directed and focus on the product, which will be submitted to the teacher for
evaluation; the students will work alone on activities which may not have implications with real-world
issues.

In PBL the process is reversed: a problem is assigned, teachers and students identify what they need
to know, they learn and apply it to solve the problem. The methodology is student-driven, the project
is the structured unit during which real learning occurs, in terms of acquired knowledge and skills; it
develops under the teacher or teachers guidance and implies collaboration and sharing between
students. As the goal is not the creation of a pre-defined product, but an outcome which can be
determined by the students’ choices as the project develops, the method is focused on the process,
not on the product, which allows the real learning. The outcome of the project acquires authenticity in
relation to the real-world connections from which it derives and to which it is addressed and
presented, not to the teacher but to an authentic audience or public.



PBL and STEM /STEAM
education

PBL and STEAME
education

Acknowledgements:

The Project-Based methodology is strictly linked to STEM education because these two educational
philosophies have complementary qualities, and PBL offers the framework on which STEM education
can be structured.

They both combine rigorous learning and problem solving skills. Their common purpose is to prepare
students for life after school and more specifically to equip them with the skills they need in the world
of work, whatever career they may choose. Another key aspect is the interdisciplinary approach and
the integration of disciplines: PBL may evolve around several content areas and this fits STEM
perfectly, ever more so in STEAM, which includes language arts to intergrate scientific and
technological subjects for the benefit of enhancing literacy knowledge and skills. The aim of both
educational frameworks is based on the assumption that students need to be able to connect the
various aspects of their learning, be aware that real-world problems are necessarily interconnected
and be able to research, delineate and evaluate arguments and information through reasoning..

The integration of Entrepreneurship or Enterprise in STEAM to complement it and create the
STEAME framework, fully responds to the requirements of PBL and enhances the possiblities of
application:

-Entrepreneurship or economiy—related contents will be specifically targeted and assessed and
students can learn about finance, business and marketing, and get an insight into career options.
Students voice and choice will allow them to shape their own learning with projections to their future
life.

-Entrepreneurship also engages students in the developemnt of a wide range of skills simultaneously,
problem-solving, decision making, critical thinking, communication, innovation and team work, which
match those sought by companies in the world of work.

-Students will create products to demonstrate mastery of content standards and the acquisition of
success skills. If projects are addressed to real corporations, they are authentic . Authenticity is
further brought in by the fact that entrepreneurial-based projects start from real community needs and
reach out into it, connecting to local companies and policy-makers.

The strong feature based on the authenticity of the learning processes and of the outcomes is
strongly linked to the development of 215t century skills which integrates PBL methodology to

STEM/STEAM and STEAME frameworks. Financial, health, environmental, information and
technological literacies are developed and acquired alongside more cross-curricular literacies
encompassing all subjects: communication and collaboration, critical thinking and problem solving,
creativity, responsibility, social and cross-cultural skills.

https://www.pblworks.org/what-is-pbl

https://www.edutopia.org/blog/pbl-and-steam-natural-fit-andrew-miller
https://www.schooloutfitters.com/article/entrepreneurship-in-project-based-learning
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4. Inquiry-Based Learning Methodology (IBL)

S

[

T Eng M Ent

[] [] [] [] []

1. Inquiry-based learning

The methodology

The role of the
teacher

The role of the
student

The first step into inquiry-based learning is curiosity. Students drive their learning through questions; they
have the role of inquirers who discover the answers on their own. The enquiry cycle is a never-ending
process whose steps are:

- Ask questions arisen out of experience

- Research and investigate using diverse, authentic and challenging materials
- Create

- Present and discuss through dialogue

- Reflect that implies expressing experience

The teacher is a facilitator, a mentor; he is there to monitor students’ progress, provide structural support
when needed and ensures that the focus remains on students’ questions and observations.

The student is the protagonist of his learning process, he builds his knowledge through exploration,
experience and discussion. He is no longer passive, but he is the owner of his learning experience. Inquiry-
based learning gives him the opportunity to take a hands-on approach in his learning, and even into his
future career.

2. Inquiry-based STEM/STEAM learning

Features

How teachers can
get started with
inquiry-based
STEM/STEAM
learning

Inquiry-based STEAM learning focuses on hands-on experiences and creative ways to solve problems.

It mirrors the processes and thinking that scientists, engineers, artists, mathematicians and innovators use
in the real world and it's so much more than merely hands-on learning. Consequently inquiry-based science
has not to be confused with ‘hands-on’ science because the former is more than this.

Inquiry-based science employs the diverse practices scientists use to study the natural world. It is
appropriate for all ages of learners and effectively teaches science content while developing scientific habits
of mind at the same time. An inquiry-based STEAM classroom combines the learning of terminology and
content with active processes.

Inquiry-based science adopts an investigative approach to teaching and learning where students are
provided with opportunities to investigate a problem, search for possible solutions, make observations, ask
questions, test out ideas, and think creatively and use their intuition.

Although creating inquiry-based STEAM or STEM lessons may seem challenging, teachers have to take it
one step at a time. They have to start with a topic that they know will interest their students. They have to
consider what STEAM subject will generate a range of questions, ideas and problems for their learners.
Once they have a topic in mind, they have to write down what they want their students to explore, observe,
experiment with, analyze, and refine. Then it's important to imagine the students at the end of this inquiry-
based STEAM lesson or unit and make a list of the learning outcomes they want them to achieve through
independent and group exploration (with a little guidance).



3. Inquiry-based STEAME learning

From inquiry-based
STEAM to STEAME
learning

Suggestions for
teachers teaching
STEAME

STEAM education and entrepreneurship are getting more and more closely linked than ever before. This
happens in STEAME. Especially the connection between science and entrepreneurship is strong. One of
the cornerstones of entrepreneurship is business idea generation. One common method of idea generation
for new products or services is to design a solution to a given problem. Finding solutions to problems is a
foundation of every field of science. STEAM education and entrepreneurship skills go hand-in-hand. The
competencies required to succeed in STEAM such as creativity, problem-solving, foresight, adaptability,
are equally suited for success as an entrepreneur.

Teachers must bear in mind what makes STEAME so enjoyable for many students: the desire to solve a
problem.
Teachers should give students the tools and skills they need to solve a problem and watch them work it
out on their own.
STEAME teaches actionable skills to students, that is:
- Adaptability and flexibility:
Keeping an open mind is fundamental to success in both STEAM education and
entrepreneurship.

- Persistence:
persistence and dedication are absolutely necessary to succeed. STEAME careers are notorious
for tasking workers with problems that require a lot of elbow grease to solve.

- Data Above Everything:
Entrepreneurship requires vision, but also requires a firm understanding of practical realities.
STEAM emphasizes data-driven decision-making and successful STEAM professionals base
their decisions on hard facts.

Creativity:

The most successful people in history (Bill Gates, Steve Jobs) had the foresight and creativity to
imagine solutions to problems that didn’t even exist yet! That's the sort of forward thinking
teachers need to stress to their students.

Teamwork:
The best solutions to problems are found when working in teams.

STEAME education also provides practical skills for students to succeed: how to think, not what to think.

Acknowledgement:

https://resilienteducator.com/classroom-resources/steam-inquiry-based-
learning/#:~:text=When%20a%20topic%20triggers%20curiosity,every%20step%200of

%20the%20way.

https://everfi.com/blog/k-12/stem-education-and-entrepreneurship-5-big-skills-that-
overlap/




5. Problem Solving Learning Methodology (PSL)

5 T Eng M Ent
L] L] L] L] L] L]

1. Problem solving
The methodology

The ‘problem solving’ is the process to analyze a specific problematic situation and find a solution.
The importance of this methodology is the ability to promote motivation, empower critical thinking
and push the students to utilize everyday life skills.

The cognitive process often drives to finding “out of the box” solution. The problem solving
encompasses five moments:

- Comprehension: the student faces up the problem, understands the different elements
and asks himselffherself if he/she has previously seen something similar (compares the
current situation with others seen)

- Prediction: the student starts with the reasoning and finds out the needs, estimates the
timing and the useful tools.

- Planning: the student lists the known data, establishes the knowledge and the research
field.

- Follow up: the student tracks the progress of the process, checking the target, and
changing the approach if it doesn't meet the expectations, and he/she asks for help if
needed, or underlines achieved results.

- Evaluation: at the end, when there is the solution, the student verifies that the timing was
correct, if he/she adopted the right process, if mistakes have been made and how it's
possible to improve.

The role of the teacher The teacher acts as facilitator. He/she explains how the problem solving works, leads the first
interactions, shows the tools that are at the basis of each step (e.g. five W plus H, Root cause
analysis and so on), illustrates consolidated examples, and helps to avoid the pitfalls.

The role of the student The student is at the center of his learning process. He/she approaches the problem, he
understands the different components/problematics; he evaluates the variables, he estimates the
timing and the resources; he defines the known data and the know-how; he verifies the solutions
and the change of approach, the mistakes.

2. Problem solving in STEM/STEAM

Features The ‘problem solving’ is a powerful method that requires a specific learning process. One of the
specific features of problem solving is that it is continuously built upon previously acquired
competences and rules. New situations can be approached through the already consolidated
expertise and each time a new one can be learnt, effectively expanding the competences of the
student. The problematic situation has to present some new aspects, not seen in previous
scenarios. In a problematic situation the individual recalls memories or principles that allows him
to find the right answer.

There are different ways to outline the problem solving procedure, one of the most used is based
on the five Ws and H:

- Who: who is the target?
- What: what should be done? (the project)
- Where: where would action be required?

- When: when does it have to be done?
- Why: why should it be done?
- How: how should it be run?
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How teachers can get started with ~ The problem solving STEAM learning process uses real life examples. The teacher helps to
problem solving STEM/STEAM learn skills that can be used in different contests: science, technology, engineering, arts and
learning mathematics. The tutor encourages independence, providing assistance only when it is really
necessary. He/she gives explanations and examples using real life.
A STEM/STEAM class is empowered when students can see how their skills can be applied for
practical applications.
The answers, the research of solutions to a specific problem nourishes the productive thinking,
the intellectual creativity, and gives the knowledge process the feature of coordination. The
learning process becomes part of the students who become curious.

3. Problem solving in STEAME

From problem solving in Modern educational theories aim at an integration between different previously considered and

STEAM to STEAME studied separately as entities on their own: Science, Technology, Engineering, Arts and
Mathematics. Teachers have tried to integrate these areas to solve real life problems. Lately a
new field is taking the stage idea: Entrepreneurship. This is a new field of education that is
gaining attention. It's growing fast. This technique finds fertle ground above all in
entrepreneurship where managers are trained to use it in the everyday environment. Its wide
range of tools is perfectly suited to be used in real life situations. Their best value springs from
the fact that they develop a critical thinking, creative approach while, at the same time, they
boost the data driven approach.

Risks Itis known that the environment, the setting, and relationship help the learning process. In order
to obtain the maximum benefits from this approach, as many others, the teacher should pay
attention to certain dynamics that allow students to learn. There are some dangers to avoid:

- Lack of confidence from the student: in this case the student may tend to be
dependent on the teacher.

- Fear of making mistakes: every teacher should reassure the student and highlight the
formative value of the error.

- The presence of strong perceptive structures diminishes the possibility to see under
a different perspective (a student doesn't recognize the form of trapezoid only because
he/she has always seen it drawn in a different way).

- Considering some events ‘not important’; this may limit creative thinking.

- Functional fixedness: using always an object or the same task prevents the student
from seeing it for another use

- Need of a certain quantity of time to be completed: plan correctly the timing.

Suggestions for teachers teaching  Teachers must remember that this approach is not a simple exercise, it doesn’t remain an
STEAME abstract skill. Students want to solve real problems, but they have to be patient and consistent
with their method. The educator should:

- model a useful problem-solving method according to the subject involved

- teach within a specific context

- help students understand the problem

- take enough time

- ask questions and make suggestions

- link errors to misconceptions

Acknowledgements:
https://cft.vanderbilt.edu/guides-sub-pages/problem-solving/
https://uwaterloo.ca/centre-for-teaching-excellence/teaching-resources/teaching-tips/developing-
assignments/cross-discipline-skills/teaching-problem-solving-skills
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6. Evaluation Rubrics for STEAME Projects

1. STEAME Subjects (overall performance of respective concepts/discipline/content of K-12 level)

0-N/A

1 - basic/beginning

2 - developing

3 - advanced

| Science D‘ TechnologyD ‘ EngineerD | Arts D‘ Mathematics D ‘ EntrepreneurshipD

2. Competences (knowledge, skills, values-attitudes)

basic/beginning

emerging/developing

accomplished/strong

exemplary

possible answers to
the questions without
valid reasoning

valid reasoning and
strong evidence, but
does not evaluate it

answers to questions by
assessing whether
reasoning is valid and

creativity, -selects one idea -develops & evaluates -uses generating -takes different perspectives
innovation without supporting the | some original ideas for techniques to develop to improve selected ideas
creativity aspects of product(s) several original ideas -uses imagination, going
this idea -demonstrates -carefully evaluates ideas outside boundaries to
-reproduces existing imagination within and selects the best one shape into a product
ideas conventional boundaries | to shape into a product
critical thinking | -accepts arguments for | -recognizes the need for | -evaluates arguments for | -justifies choice of answers

used to evaluate ideas
-product prototypes or
problem solutions, with

-unable to cope with
new situations and
challenges

-copes with new
situations & challenges
with support

-participates in new
situations and challenges
with minimal support;

carefully evidence is relevant personal criteria
collaboration -does not help the -cooperates & gives -helps the team solve - collaborates with exemplary
team or give feedback | feedback but not problems & gives useful motivation asking probing
-does not ask probing actively feedback questions, making sure
questions, express -sometimes expresses -makes discussions everyone is heard
-ideas ideas clearly effective by clearly -responds thoughtfully to new
expressing ideas information & perspectives
communication, | -uses limited -uses adequate -uses satisfactory -uses vivid vocabulary
oral/written vocabulary vocabulary vocabulary -makes no grammatical
-makes many -makes various -makes few grammatical errors
language grammatical errors grammatical errors errors -uses accurate language &
-does not use formal -uses appropriate -uses precise language unique structures
language & structures | language & some and satisfactory
structures structures
digital skills -searches, organizes, -searches, organizes, -searches, organizes, -searches, organizes,
processes information | processes information processes information in processes information in a
in a limited way adequately to produce a satisfactory way to systematic way to produce
poor digital content produce digital content digital content
presentation -focuses on one -uses limited number of | -uses various tools and - uses diverse tools to attract
il presentation tool presentation tools techniques to present attention and passes
-information presented | -presented informationis | information information, including:
shows some correct but the ordering | -information is correct and | - appropriate body language;
inaccuracies can be improved well organized - emphasizes well key ideas
-presentation is read -most presentation is - presentation process and turning points
-presenter shows read reveals more information - visual aids are adequate
limited engagementin | -usage of the body than the presentation alone | and presented in a
own presentation language is limited -critical points are flagged transparent way
there is no contactto | -there is little appropriately -there is appropriate level of
the audience involvement of the -there is some interaction interaction with the
audience with the audience audience
social and -consistently ignores -sometimes ignores the -usually behaves -consistently behaves
ot onal the expected behavior | expected behavior appropriately appropriately
-does not respect -respect others -respects others -respects others
competences i

-independently accepts new
situations & challenges




3. Project Management, Development and Realisisation Processes

timeline

limited way and is not
consistent with the
original plan & timeline

which is marginally
accepted with the
original plan & timeline

acceptable with the
original plan & timeline

basic/beginning emerging/developing accomplished/strong exemplary
goal -achieves no or weak -partially achieves the -is responsible for taking -fully achieves his/her goals
e goal setting and objectives without action toward goal with exemplary motivation
. ’ motivation particularly obvious achievement and has
e motivation strong motivation
project plan -implements & realizes -implements & realizes -implements well his/her -fully implements his/her
and his/her project plan in a his/her project plan project plan that is project plan which is in line

with the original plan &
timeline

project-based
process

-just “follows directions”
without understanding the
purpose and connection
with the driving question
and sub-questions

-cannot seeffind/develop
the connections/relations
between the steps and
the content involved

- understands the purpose
in a limited way and
connection between the
sub-questions of the
driving question

- can see/find/develop
some of the
connections/relations
between the steps and
the content involved

- works actively to fulfil all
the parts of the purpose of
the project that are related
to the sub-questions of
the driving question

-finds/develops all the
connections between the
steps, the field
investigation and the
content involved

-promotes and supports the
purpose of the project
product explaining
adequately all related
questions

-explains clearly and
accurately the steps, the
content and the process of
the project’s
implementation

inquiry-based
process

-does not ask questions

-rarely provides useful
research, investigations
and reflection

-doesn’t ask enough
questions

-sometimes provides
useful research, inve-
stigations and reflection

- shares ideas

- asks questions arising from
external sources

- provides useful research,
investigation and reflection,
using diverse materials

- shares useful ideas

- asks questions arising from
experience

- researchfinvestigates using
authentic/challenging materials

- shares, reflects and rethinks
useful ideas

starting new business

with information

-generates innovative ideas

problem-based | -starts solving the problems | - starts solving the -identifies hypotheses and | - identifies hypotheses and all
process before thinking about them | problems before thinking some information needed information needed
- does not identify any about them - analyzes some of the - analyzes all the characteristics
information - needs reminders about characteristics of a problem | of a problem
- does not use appropriate analyzing information - uses some methodologies | - uses different methodologies
methodologies and tools | - uses some and tools to solve the and tools to solve the
methodologies and tools problems problems
resources, -does not use appropriate | -uses some appropriate | -uses appropriate - uses appropriate resources
references resources and references | resources available, not | resources generally always available at multiple
or uses resources not at correct level (i.e., available at correct level, levels, with appropriate
related to the project valid and up-to-date) with appropriate tools tools
construction, -presents a limited or -presents an adequate and | - presents a substantial -presents a detailed and
S partial output of the acceptable output of the and satisfactory output of | exceptional output of the
] development process development process the development process | development process
production - creates artifacts with little | - creates artifacts that - creates artifacts that - artifacts that provide robust
outputs or slight connection to the | contribute to a certain provide evidence to the evidence to the goals
goals extent to the goals goals
Entrepreneurship | -develops limited or -develops an adequate -presents detailed junior -develops detailed and excep-
(last “E” of partial junior business junior business ideas business model and tionnal junior business model
STEAME) ideas and concepts for with the main categories | prepares financial forecast. | -ability to provide a plan for pro-

totypes with innovative ideas.

4. Formative Assessment (specified at each L&C)

Teacher - Activity x

Self - Group*
Self - Student*

D - limited/poor
e.g. Score 0-30%
e.g. Score 0-30%
e.g. Score 0-30%

C - adequate/good
e.g. Score 30-60%
e.g. Score 30-60%
e.g. Score 30-60%

B - substantial/great
e.g. Score 60-80%
e.g. Score 60-80%
e.g. Score 60-80%

A - detailed/excellent
e.g. Score 80-100%
e.g. Score 80-100%
e.g. Score 80-100%

Note 1: This is a teacher-based evaluation for each student or group, but in some cases, could also be a self or
group-based evaluation. Also, each group could assess all the other groups through specified criteria
(and a small contest can be held with a prize for the small contest winner.

Note 2: Four stages of the “Components of Assessment in PPL” (Peer Project Learning) for a Final Grade:
Reading Assurance Quiz — Project — Final Exam — End Chapter Quiz
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Main Sources:

BIE-PBLWorks Rubrics

The Complete Guide to Student Digital Portfolios

Assessment and Rubrics

ReadWriteThink Rubrics

iRubric: Build, Assess, Share, Collaborate

Better Feedback for Better Teaching: A Practical Guide to Improving Classroom Observations

7. Journal for STEAME Creations for and by School Students (Science Skills)

Template Guidelines for School Student Authors

First A. Author, Student’s School/ Institution, Country, Second B. Author, Supervisor
Teacher’s School/Institution, Country, and Third C. Author, Student’s School, Country

Abstract - These instructions are guidelines for preparing papers when submitting to the STEAME
electronic Journal. You can use this document as an instruction template. The title of the paper should
be written in uppercase and lowercase letters, not all uppercase, font size should be 14, bold, preferable
font style is “Times New Roman”. Titles of sessions should be in size 12, bold, no underline, no
uppercase. In the author field you can provide full names or first name initials and then Surname. All
authors names must have the same format. A space between authors’ initials is required. After the Title
and the Author field you should write an abstract to provide a concise and comprehensive summary of
the topic you are presenting in your article. Abstract Heading font style should be italic, bold and size
11. The abstract must be strictly between 100-250 words, font style bold and size 11.

Key Words - Three to ten key words or short phrases should be provided in alphabetical order giving
information about the science or arts fields involved in the manuscript. Key words font style should be
italic, bold and size 11.

I. Introduction

Two to three levels of subheadings, clearly distinguished, may be used. The manuscript should start
with a brief introduction describing the paper’s significance. The introduction should provide enough
background information to make the article intelligible to readers in other disciplines, and sufficient
context that the significance of the project/experimental findings is clear. Technical terms should be
defined. Symbols, abbreviations, and acronyms should be defined the first time they are used. If you
are reading a PDF wversion of this document, you can download the file
Author_Guidelines for STEAME Journal.docx from the STEAME official website and use it as
template to prepare your paper.

I1. Manuscript preparation Guidelines

The language of the Journal is English. The manuscripts should conform to the conventions specified
in the Publication Manual of the American Psychological Association (6th Edition, 2010). They should
be written on A4 size page, leaving left-right and top-bottom margins at 2.54 cm (“Normal Style”).
Please single-space all material, including references. Manuscripts most acceptable length is 5-15
written pages or between 1500 and 4000 words. Pages should be numbered consecutively, and the first
page should contain the following information:

Names of School Student Authors, School/Institution, Full address for correspondence, including

telephone and e-mail address. Name of supervisor teachers(s), if any, specify teacher next to the name.
The Journal has adopted an open reviewing policy. The reviewers will remain anonymous.
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A. Manuscript submission

For the purpose of reviewing, articles should be send to the STEAME Journal’s Editor in Chief in an
electronic version, both PDF and word format in the following e-mail address journal@cms.org.cy,
with indication in the email message subject “STEAME Journal manuscript submission”.

Figures and Tables

All figures and tables must be embedded in the paper, following the instructions included in this

session.

i.  Tables and Figures should be referenced within the text and numbered individually in the order

of their citation in the text.

ii. A brief descriptive title should be displayed at the top of the table area, following the table
number (e.g. Table I: ...) and at at the bottom of the figure area, following the figure number
(e.g. Fig. 1: ...). See examples below. Capitalize the first letter in a label only, not every word.

iii.  Units should be included in parentheses, e.g., Pressure (MPa), Temperature (K), SI notation.

iv.  Variables are always set in italics or as plain Greek letters (e.g., P, T, m). The rest of the text in

the figure should be plain or bold text.

Table 1
Fundamental Quantities in the International System of Units
S.I. Unit
Name Symbol
kilogram kg
kelvin K
second s
ampere A
mole mol

Fig.1 Category sample chart
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III.  Processing of Manuscripts

After the receipt of the manuscript, the Editor-in-Chief examines whether it falls within the journal’s
domain and complies with its style requirements. If it does not fall in the journal’s domain, the Editor-
in-Chief returns the manuscript to the author suggesting re-submission. If the manuscript falls in the
journal’s domain but does not comply with the journal’s style requirement, it is returned to the author
before the reviewing process continuous suggesting correction.

If the manuscript is considered appropriate, the Editor-in-Chief notifies the author and sends it to at
least two reviewers. The reviewers are chosen based on their expertise on the subject. When the
reviewers complete their reviews, the Editor-in-Chief informs the lead author whether the paper:

a. Has been accepted.
b. Needs some substantial revision and will be re-evaluated by the reviewers.
c. Has been rejected.

The Editor-in-Chief will also forward the reviewers’ evaluations to the author. If the manuscript is
accepted a final version of the paper will be requested.

B. Final submission of manuscripts

Once the manuscript has been accepted, the author should submit the final version of the manuscript.
Please note the following:

a.  Manuscripts should be submitted in both Microsoft Word and PDF
. The file should follow the general instructions on style.

c. The file should use the wrap-around end-of-line feature (i.e. no returns at the end of each line).
All textual elements should begin flush left, no paragraph indents. Place two returns after every
element such as title, headings, paragraphs, figure and table.

d. Electronic Proofs are sent to the first-named lead author.

C. Copyright

Once the paper is been accepted authors will be asked to transfer copyright of the article to the
Publisher: Cyprus Mathematical Society for STEAME project. Additional Information can be obtained
from the Editor—in-Chief, Prof. Gregoris Makrides, President-Cyprus Mathematical
Society, srec@ihalescyorus.com. In case your research is supported by any kind of funding, include
acknowledgment and details at the end of the first page in font style size 10.

IV.  CONCLUSION

A conclusion session can be included in your paper. Do not replicate the abstract, describe the
importance of your manuscript and mention possible future research.

REFERENCES

References should be numbered in the order in which they are cited. See Science_Citation Style below
for details of citation style. Links to external pictures or videos are possible assuming the video has
ownership of the authors and all GDPR requirements are met. In-text reference style should be IEEE
(2006), as shown in the examples at end of this sentence for journals and books [1] [2].
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Examples from Science Citation Style:
Journals

[1] N. Tang, “On the equilibrium partial pressures of nitric acid and ammonia in the atmosphere,”
Atmos, Environ, vol. 14, pp. 819-834, 1980.

Books

[2] M. Lister, Fundamentals of Operating Systems, New York: Springer, 1984.

Additional reference examples:

Technical reports
[3] G. B. Shaw, “Practical uses of litmus paper in Mobius strips” (Tech. Rep. CUCS-29-82, Columbia
Univ., 1982).

Conference proceedings (unpublished)
[4] M. Konishi, paper presented at the 14th Annual Meeting of the Society for Neuroscience, Anaheim,
CA, 10 October 1984.

Theses
[5] B. Smith, thesis, Georgetown University (1973).

Electronic publication before print

[6] W. Jones, B. Smith, [Article title goes here]. Science 10.1126/science.1054678 (2005). [published
in Science First Release; not yet published in print]

Other online publication

[7] E. M. Pietras, G. Cheng, A new TRADDition in intracellular antiviral signaling. Sci. Signal. 1, pe36
(2008). [Science Signaling]

Preprints

[9] A. Smette ef al., http://xxx.lanl.gov/abs/astro-ph/0012193 (2001).

Article on a website

[10] Author Initial. Author Surname, 'Title', Year Published. [Online]. Available: http://Website URL.
[Accessed: 10- Oct-2013].

Example:

[10] Emarketer.com, 'Social Networking Reaches Nearly One in Four Around the World', 2014.
[Online]. Available:  http://www.emarketer.com/Article/Social-Networking-Reaches-Nearly-One-
Four-Around-World/1009976. [Accessed: 23- Jun- 2014].

Teacher lecture notes

[11] Naughton, S 2018, Seminar 7: Transforming organisations: strategy, structure & design, lecture
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8. Elements for Developing Presentation Skills

Introduction

The main objective of this document is to outline the elements, requirements and criteria for
successful development of presentation skills of students who work and participate in STEAME
projects.

Presentation skills are the skills students need in delivering effective and engaging presentations to a
variety of audiences. These skills cover a variety of areas such as the structure of students’
presentations, the design of their slides, the tone of the voice and the body language students convey.

During the classes, activities and projects of STEAME all key aspects in terms of theory and practice
are covered: Science, Technology, Engineering, Art, Math, Entrepreneurship. The tutor/teacher has
the essential role in the process. The curriculum is leading guidelines but if the school doesn’t apply
STEM (STEAM/E) in their studies then the individual teacher/s should encourage students to work on
their presentation and communication skills since the beginning. It relates also to the work of the
teachers themselves and the use of presentations in their classes/activities.

The main phases of a successful presentation are:
v’ Preparation
v Delivery
v Follow-up

Presentation preparation

Preparation involves research and building the presentation. This may mean
crafting the entire text (or at least writing notes) and creating any slides and
other supporting visual/audio materials.

Skills related to preparation include:
- Conducting research related to the presentation topic
- Devising charts and graphs depicting the research findings
- Learning about the audience to better tailor presentation to their needs
- Creating digital stories - use of digital materials/videos/comics/mindmaps/etc.
- Breaking up the presentation into parts of reasonable length
- Using statistics effectively to persuade the audience

- Incorporating concrete examples and stories to illustrate points and maintain audience
attention

- Preparing handouts or materials to support the presentation

- Promoting presentations effectively to generate an appropriate audience
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Presentation delivery

Delivery is the part the audience sees. A good delivery depends on careful
preparation and confident presentation and requires its own distinctive skill set.

Skills related to delivery include':
- Ice-breaking to open the topic and prepare the audience
- Present a brief roadmap/content of the presentation — a summary of what will be covered
- Emphasis on the key points/messages that are conveyed
- Use of simple and non-technical words and phrases — KISS rule — Keep It Simple Stupid
- Body language and eye contact
- Interaction with the audience with questions, stories, exercises
- Summarizing all key points at the end of the sessions and the presentation

- Capture all important information in one slide and then back it up with examples, pictures,
etc.

- Whenever possible apply the Minto’s Pyramid principle® — clustering similar ideas and
messages in groups, i.e. the ideas are organized as a pyramid under a single point.

- Apply the Minto MECE principle - a grouping principle for separating a set of items into
subsets that are mutually exclusive (ME) and collectively exhaustive (CE)

Frame Your Story - conceptualizing and framing what the presenter wants to say is the most vital part
of preparation®.

Presentation follow-up

Follow-up for the students involved in STEAME means to ask for feedback from
their peers, teachers, parents, school authorities and other involved parties.
Another important part of this phase is for students to send their presentations
and other materials as follow-up and analyze the feedback.

Skills related to follow-up include:
- Creating an evaluation form to solicit feedback from attendees

- Interpreting feedback from evaluations and modifying content and/or delivery for future
presentations

- Organizing a database of attendees for future presentations

! Doyle, A., Important Presentation Skills for Workplace Success, April 2020, www.thebalancecareers.com/list-
of-presentation-skills-2059695

2 www.barbaraminto.com

3 Anderson, C., How to Give a Killer Presentation, HBR, June 2013
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- Interviewing key attendees to gain additional feedback
- Emailing presentation slides to attendees

- Even though teachers assess the presentations as part of their overall assessment and grading,
it is a good idea to ask students to think about a simple questionnaire to collect their own
feedback so that they can improve their skills

- Collection of feedback by their classmates is also a good approach so that they can exchange
information, practice and experience.

Types of Presentation Skills

Analytical

The best presenters are constantly improving their skills. To get better, students must be able to
look honestly at their performance, assess the feedback they get, and figure out what need to be
done to improve. That takes analytical thinking. More importantly, students need to have a firm
grasp of the information they communicate to others. Students need to analyze their audience and
be prepared to think quickly if asked questions that force them to demonstrate that they are fully
aware of the material and its implications.

= Problem sensitivity

= Reporting

= Surveying

=  Optimization

= Predictive modeling

=  Problem-solving

= Restructuring

= Strategic planning

= Integration

=  Process management
= Ongoing improvement
= Diagnostics

= Dissecting

= Evaluating

= Judgment

A presentation that's over in half the time allotted is problematic, as is one that's
too long-winded.

In addition to the above skills students develop also the following as they work in teams:

= Handling difficult questions

= Leadership

= Teamwork

=  Creativity

= Collaboration

= Analytical and critical thinking

=  Problem-solving

= Communication — both verbal and non-verbal
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= Attention to detail

= Design and visual depiction

=  Prioritizing and scheduling

= Emotional intelligence

= Facilitation of discussions

= Public speaking

= Research

= Creating and managing expectations
=  Motivation

Research

Research is the first step in preparing most presentations and could range from a multi-year process to
spending 20 minutes online, depending on context and subject matter. In our particular case, this it the
work throughout the term and/or the whole year. At the very least, students must be able to clearly
frame research questions, identify appropriate information sources, and organize their results. Main
role here has the science and technology teachers who provide guidance of the process and teach
students how to work professionally. The elements are:

= Brainstorming

= Collaboration

= Big data analytics

= Business intelligence
= Calculating

= Case analysis

= Causal relationships
= (Classifying

= Comparative analysis
= Data interpretation

= Deductive reasoning
= Inductive reasoning
= Search engine research

Verbal Communication

Public speaking is one form of verbal communication, but students will need other forms to give a
good presentation. Specifically, they must know how to answer and generate questions. Part of their
work could be survey making and questionnaires development to be published online, focus groups
and interviews with different people including matter experts, parents, teachers, business owners, etc.

Students should be able to understand questions asked by their audience (even if they're strange or
unknown for them) and provide respectful, honest, and accurate answers without getting off-topic.

= Active listening

= Focus

= Empathy

= Handling difficult questions
= Assertiveness

= Advising

= Affirmation

= Enunciation
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Writing

Students may or may not need a written script, but they do need to pre-plan what they are going to
say, in what order will say it, and at what level of detail. If students can write a cohesive essay, they
can plan a presentation.

=  Grammar

= Spelling

= Vocabulary

=  Proofreading

= Building outlines

= Note-taking

= Document markups

Tools for presentation preparation and delivery

PowerPoint is the most common software and students should use all main features and functions. In
addition, it would be good to include some more complex activities and include also videos, links, etc.
Microsoft PowerPoint is the dominant software used to create visual aids for presentations. Students
should learn to use it well, including the special features outside of basic templates that can really help
them bring a presentation to life.

Other software to be used:

=  Microsoft Office provides very important tools for analysis, reporting, visualization, etc — MS
Excel for diagrams, graphs, tables, etc; MS Word for scenario preparation and reports.

= Keynote is used for beautiful templates.

= Google Slides is very helpful for collaborating on presentations.

= Ludus is used for creative presentations.

= Adobe Presenter is a software tool for creating e-learning content and high-quality
multimedia presentations rapidly.

= Prezi uses motion, zoom, and spatial relationships to present information.

= Digital storytelling: Storyboardthat.com, Powtoon.com, Vyond, Zoho Show, Visme.

= FlowVella for exhibits and displays.

= Slidebean is used for Al-powered presentations.

= Visme is used for built-in assets to create presentations.

= Slidedog is a presentation software that seamlessly lets you switch between presentation
files, interact with your audience and present.

= Haiku Deck

=  CustomShow

Some of the criteria to be used by teachers when selecting proper tools and software:

» Pre-built-templates: The best apps should have attractive, professional-looking templates to
build presentations effectively.

> Sharing and collaboration options: Whether students plan to share their slides, or they just
want to collaborate with a peer on a presentation, it should be easy to share files and
collaborate in real-time. Especially in the context of distance and e-learning under COVID-
19.

» Media support: Do students need to record a narration for their presentation, or insert a
YouTube clip? The presentation apps should support a wide variety of media types, like
audio, video, images, and animated GIFs.
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» Graphical assets: If students need to build a presentation quickly, they don't have time to
search the internet for images or make custom animations to make their presentations
interesting. Students need an app with graphical assets, like stock images, graphics, charts,
and animations.

» Presentation options: Some kind of presenter mode should be standard on a great
presentation app. Teachers should show and prepare students for advanced technologies and
existing software. This can be easily taken as a role by the technology (IT) teacher who
covers these in their classes.

In any case it is a team work of the involved teachers and the IT one is supposed to work closely with
both groups — teachers and students in order to secure a smooth process and preparation.

Software examples

Visme (Web)

Visme is a great presentation app when building a slideshow from scratch. It has a variety of clean
and nice templates for different kinds of presentations. Students can pick from color palettes for each
theme as well, or create their own color palette. There are also different slide types within each
template. For example, if students choose to add a testimonial slide template to their slideshow, they
can choose from several different styles depending on their theme. Visme features a large selection of
icons, graphics, and images to improve the presentation. If text or chart formatting is hard for
students, Visme's pre-built text boxes and graphs have a wide variety of formatting styles.

Google Slides (Web, iOS, Android)
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Google Slides—part of the G Suite family of apps—is a traditional presentation app designed around
collaboration. It works much like PowerPoint and other presentation apps, only Google Slides runs in
your browser, for free. Students can select a theme for the slideshow, then add standard slide layouts
and insert text, graphics, and slide transitions from the menus. Within its presenter view, Google
Slides has a great Q&A tool to make the presentation more interactive.

Ludus (Web)

It is recommended as a presentation app for creators. It is a more advanced tool for colorful and very
different presentations.

Slidebean

It uses artificial intelligence throughout the product. You can choose to have it rearrange your slide
order, or individual elements within a slide, to bring the most compelling parts front and center. It's an
effective way to make professional presentations quicker than you could in most other presentation
apps. have two options to build your presentation: either pick a template to start building, or start by
writing an outline of your presentation. If you start with an outline, you'll select your theme after the
fact, and Slidebean will create a presentation for you, complete with formatting. In our testing, the
slideshow they created for us was pretty on-point to what we would have wanted to make. Use any of
the pre-existing color palettes, or if color isn't your thing, Slidebean will generate a color palette from
a URL.
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Apple Keynote

Apple's presentation app is built in each Apple device and is similar to a simplified PowerPoint
packed with beautiful templates and typography. Students can use it online at iCloud.com to make
presentations in Keynote on a PC. Keynote is best known for its smooth animations, with enough
customization options.

Assessment

Important part of the STEAME innovation is the assessment not only of the knowledge gained but
also of the soft skills developed — communication, teamwork, presentation, leadership, creativity, etc.
In this respect the presentations should be assessed following such criteria as:

= Delivery of the presentation — verbal and non-verbal, style

= Structure and story flow
= Use of videos and other interactive elements
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= Covering the STEAME aspects of information, ideas, knowledge
= Clarity of messages on the slides
= Creativity and design
= Team presentation
These criteria can be divided into three main groups:
» Structure of presentation
» Delivery method
» Delivery style and teamwork

Source: www.presentation-process.com

Another useful tool is self-assessment generator: https://www.ratespeeches.com/g=presentation-skills-
assessment-checklist-generator

Conclusion and recommendations

When teachers start their STEAME classes, lesson plans and activities they should include
presentations in the overall activities, lesson and creativity plans and the assessment accordingly.

The presentations can be covered also in the IT classes with main guidelines and teaching of the
existing software, tools, approaches. Science teachers should include all information together with
experiments to be analyzed and presented as well. Part of their role might be teaching students how
to reference and copyrights.

It might be a good approach to ask students to follow the four-level assessment:
= Self-assessment
= Assessment by the peers

= Assessment by the main teacher
= Assessment by the other teachers

It is highly recommended to use the scale of up to 100% and allocate respective importance of each
criteria and level of assessment.
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9. STEAME L&C Prototype Plan: "Customized e-shop"

S T Eng M Ent

[ [ [ [ [ [
| Loverview

Title A CUSTOMIZED E-SHOP

Driving Question or Topic What i need to know about the costs, revenue and profit in my business?
Ages, Grades, ... AGES:15-16 9t - 10" grade

Duration, Timeline, 4 LEARNING HOURS 2*90 MINUTES 6 ACTIVITIES
Activities

Curriculum Alignment  Business Costs, Revenue and Profit

Contributors, Partners

Abstract - Synopsis Five activities for two learning periods of 90 min (first lesson) include the
analysis and the calculation of a firm’s profit, the analysis of its costs and
how this firm creates and increases its revenue. So, for all these reasons,
in the second period of 90 min (second lesson), every group of students
designs and creates a customized e-shop, that formulates a real problem.
In this way, they understand the mechanism of the market in action.

References, « Pearson Edexcel International GCSE (9-1) Economics -First published
Acknowledgements 2017, author: Rob Jones. ISBN 978-0-435-18864-1 (Student’s book).
Case Study (Lesson 16): Greenway Construction (activity 1).
« Pearson Edexcel International GCSE (9-1) Economics -First published
2018, author: Clare McCormack. ISBN:978-0-435-19134-4 (Teacher
Resource Pack).

2. STEAME Framework®

Teachers’ Cooperation  1st Teacher: Economist
2nd Teacher: Technology Specialist and/or Computer Scientist
(the two teachers can work together during the second lesson)

STEAME in Life (SiL) A real meeting with executives of a big firm with well-known products
Organization and on a call (via teleconference or face to face) and with a businessman
whose main activity is organizing and running an e-shop.

Action Plan STAGE I: Preparation by two teachers [STEPS 1-4], and

Formulation STAGE II: Action Plan Formulation [Preparation STEPS 1-3]...
Refers to the creation of this Learning Plan, by the two teachers in
collaboration.
STAGE II: Action Plan Formulation [Development STEPS 4-14, 16-17]...
Refers to the realization by the students of the six activities of the
Learning Plan.
STAGE IlI: Action Plan Formulation [STEPS 15, 18]...
Refers to the evaluation by the teachers [15], and the presentation by
the students of their results [18].



Guidelines for STEAME activities in schools for two age groups
|

3. Objectives and Methodologies

Learning Goals and By the end of the L&C Plan, students should define and calculate (in
Objectives euros):

+ total revenue

- total fixed costs

 total variable costs

+ total costs

+ average total costs

+ profit

Learning Outcomes After the project, learners will be able to investigate the market and

and expected Results become more competitive using new technologies. This procedure
develops their critical mind and fosters their curiosity about new
markets and about their future as entrepreneurs. Their communicative
skills and their ability to collaborate will be enhanced, as they will be
obliged to make decisions as partners.
The result will be the virtual e-shop with the aid of spreadsheet for
billing and pricing the product.

Prior Knowledge and Basic knowledge of mathematics and spreadsheet document, global
Prerequisites market perception (comparing prices and features)

Motivation, The main methodologies and techniques of the course are based on
Methodology, inquiry-based learning. In this way, students are encouraged to explore
Strategies, Scaffolds the material, prioritize data, ask questions and share ideas. Inquiry-

based learning uses different approaches to learning, including small-
group discussion and guided learning. Students are involved in designing
and conducting their own scientific research after having some queries
and case studies. Specifically, students learn by making their own e-
business, instead of memorizing facts and material. This allows them to
build knowledge through exploration, experience and discussion. In
addition, students get the chance to explore economic terms more
deeply and learn from their own first-hand experience. Students have
the opportunity to investigate a problem and find possible solutions,
make comments and questions to test ideas, think creatively and use
their intuition.

As they explore this Learning Plan, students build critical thinking and
communication skills. The cognitive skills that students develop can be
used to improve comprehension in every subject, as well as in day-to-
day life. Last but not least, team working and brainstorming can get the
student on the path to success.

4. Preparation and Means

Preparation, Space A free design platform of the Internet will be the basic tool and with the

Setting, use of spreadsheet document, children will make the appropriate

Troubleshooting Tips calculations for the final pricing of the product. Tablets and laptops in
the classroom, will be necessary for students, in order to investigate the



market and of course to develop their e-business. According to lesson
activities students could work or individually or in groups of 4-5 students
or in plenary session.

Resources, Tools, «  "The logo Game" application:
Material, Attachments, agpsapple.com/us/appilepo-garne-ouiz/id253721694
Equipment

« Infographic "Fixed vs Variable Costs":

rapkinfinance. com/napking/fited-cosi-ve-variahle-cost

«  Calculation of the profit:

-~ f~

rews.wim.com/wig-content/unicads/2016/17/Profit-Feature.jpg

«  Kahoot: kahcot.it/
- Template for e-shop: wwiw Liniiet.cam

Safety and Health

5. Implementation

Instructional The plan can be completed in four learning hours, the two first hours with 5
Activities, activities related to the understanding and analyzing the billing of a product
Procedures, and the two second hours with one activity, which is the creation of their
Reflections own e-business.

1. Brainstorming (20 minutes)

First of all, students are divided into groups of 4-5 persons. The teacher
gives them a worksheet without explain anything or analyze the economic
terms. With the help of the following infographic, children will try to answer
the questions.
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2. Game for finding the well-known logos (5 minutes)

Students play with "The Logo Game" application that shows various images
of business logos (or parts of logos) and ask users to identify each business.

3. Playing with quizzes about the six terms (15 minutes)

Students working either individually or in small groups, play a Kahoot quiz-
game prepared by the teacher. They try to answer multiple choice
questions on the 6 economic terms without being taught it, with what they
have understood from the first activity.

4. Definition of the economic terms (30 minutes)

Teacher’s presentation and plenary discussion, based on students’ findings
of the previous activities, defines the terms: costs, average costs, revenues
and profit. The correlation with examples from real life is important and
helpful. Through calculations and small case studies, students answer 5
multiple choice questions in the end of the presentation.

5. Case study (20 minutes)

In the end of the first lesson, students will summarize their knowledge via
the worksheet, as a case study. This case study will help them to organize
the data (table) and apply all the terms that they have already learned. The
guestions, based on the STEAME investigative approach, develop their
critical minds.
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Assessment -
Evaluation

Presentation -
Reporting - Sharing

Extensions - Other
Information

6. Creation of the e-shop (90 minutes)

Every group of students creates a customized e-shop, where the consumers
can choose their outfit (quality, design, color combinations etc.). As far as
the application of this concept is concerned, students will separate in
groups and every group will choose the style of the outfit (casual/formal)
which it wants to produce and promote. We are going to investigate the
market, to locate suppliers and learn about similar businesses (competitors)

= A self-assessment with immediate results, is the Kahoot game (activity
3).

= A group-assessment is the multiple-choice questions and the small case
studies in the end of the Teachers’ Presentation (activity 4).

= An evaluation using a rubric with four criteria, is the worksheet
submission (activity 5).

Apart from their ability to perceive and apply the economic terms, we can

monitor their collaboration skills, during the above two activities.

A presentation by each group takes place as an extra activity (an additional
20-minute lesson), analyzing the steps from the billing until the pricing of
the product. Students should present all the variables that take into
consideration in order to complete the e-shop.

Event - real meeting with executives of a big firm with well-known products

and on a call (via teleconference or face to face) and with a businessman
whose main activity is organizing and running an e-shop.
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10. STEAME L&C Plans for Grades 7-9 & 10-12

Grades 7-9 (ages 12-15)

STEAME subjects Teaching Available Duration
involved languages (Learning Hrs)
Communicative-
1 | 13-14 Open-air Museum Technology, Arts Laboratorial EN 15
learning
Inquiry based
Science, Technology, learning,
2 9-12 Fl Heart Val . . EN 7
Oppy Heart valves Engineering Problem based -
learning
3 | 1215 Chair Design science, Technology, EN 5-7
Engineering
Science, Technology, Inquiry based
4 13-15 Symmetry Engineering, Arts, learning, Project EN 8
Mathematics based learning
Technology, Arts, .
5 | 12-18 |  Network Analysis Mathematics, Inquiry based EN 3-4
. learning
Entrepreneurship
. Science, Engineering, .
6 13-16 An Edt.JcatlonlMuseum Mathematics, Inquiry F)ased EN, EL 13-16
in our city! . learning
Entrepreneurship
" . Science, Engineering,
7 | 1215 | A'smart’villageon Mathematics, EN, EL 16
the mountain slope! .
Entrepreneurship
Science, Technology, Problem based
8 12-14 A Guided Tour Arts, Mathematics, . EN 3
. learning
Entrepreneurship
Sci Technol Inquiry based
9 | 15-16 | All Equal, All different | ~C'€"'¢® T€Cnnology, | Inquirybase EN, IT 3
Mathematics learning
How to Balance . . .
Function and Science, Engineering, Inquiry based
10 | 12-15 onand 1 Arts, Mathematics, auiryt EN 6
Presentation in Liquid Entrepreneurshi learning
Packaging? P P
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The list of the Learning & Creativity activities/plans with related material (Grades 7-9) at the
Observatory:

Research — Services Evaluation
A Customized E-Shop
The creation of my own advertisement
A glass of hot chocolate
The change of a river
Who moved the beach?
Open air museum
Chair Design
Science and Business case study
. Symmetry
. Network Analysis
. An Education Museum in our city
. A "smart" village on the mountain slope
. A guided tour
. All equal, all different
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Grades 10-12 (ages 15-18)

L&C Plan Name STEAME subjects Teaching Available Duration
involved Method languages (Learning Hrs)
Technology, Arts, .
. . I based
15-16 A Customised e-shop Mathematics, nquiry ) ase EN 4
. learning
Entrepreneurship
. Technology,
13-1g | Research - Services Mathematics, EN, EL 22
Evaluation .
Entrepreneurship
Technology, Arts .
! ’ I based
15-16 | My Own Advertisement Mathematics, nquiry .ase EN 4
. learning
Entrepreneurship
Science, Inquiry based
A Glass of Hot Technology, Arts, learning,
13-15 . . EN, EL 16
Chocolate!!! Mathematics, Collaborative -
Entrepreneurship learning
Science
! Inquiry based
Technology, n?:;rry;inase
16-18 Road Safety Engineering, Arts, gf EN, EL 25
. Collaborative
Mathematics, .
. learning
Entrepreneurship
Science, Inquiry based
14-18 The Change of a River Technology, Arts, quiry . EN 5
. learning
Entrepreneurship
science, Inquiry based
14-18 Who Moved the Beach Technology, Ehld . EN 4
. h learning
Engineering
Research on the STEAME .
. Science,
aspects in the work of
entrepreneurs, scientists Technology, Inquiry based
13-18 °p Lo | Engineering, Arts, quiry & EN 24
artists — case studies by . learning
. Mathematics,
Leonardo da Vinci and Entrepreneurshi
Elon Musk (Tesla) P P
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The list of the Learning & Creativity activities/plans with related material (Grades 10-12) at the
Observatory:

Research — Services Evaluation
A Customized E-Shop
The creation of my own advertisement
Road safety
The change of a river
Who moved the beach?
Floppy Heart Valves
Science and Business case study
Network Analysis
. An Education Museum in our city
. How to balance function and presentation
in Liguid Packaging
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11. STEAME-ID Program: Cooperation between Schools and Industry

The Rules of STEAME-ID Cooperation

1. Organization of team - rules of cooperation

= A new collaboration with a company and/or research institute is agreed within the context of the
school environment based on mutually accepted rules of communication and collaboration and a
team is formed.
The school and the institute agree that they have common goals, achievable through a
collaboration scheme/ project, and they both form the teams that will discuss and agree the way
of communication between the two involved parties, the how they will be collaborating.

= The rules of communication, flow of information, mutual work, collaboration, presentation and
dissemination (considering the relative rights and obligations) are agreed upon by all parties
involved and are documented in a collaboration contract.
The two parties agree on a set of rules that will dictate the rules of communication, their way of
collaboration and other related activities (e.g. dissemination of the collaboration and its results,
presentation of the project, etc.).

2. Organization of team — Meetings
= Organization of collaboration: typical indicative fields within a collaboration contract are:
- Team name and logo
- Team members
- Roles, Responsibilities
= Team scope: the mutual vision is clearly and promptly stated
As described above, in such a collaboration, there will be gains for both parties that will be in
alignment with their main or one of their strategic goals. This will be the basis for the common
vision of the collaboration and what both parties aim to be achieved.
= The aim and objectives, as well as the responsibilities, are described (when & how, who, how
many)
During the organisation of the collaboration and the initial meetings between the 2 teams, they
clearly state and agree on the objectives and responsibilities of both teams.
= The process of monitoring and evaluating, in a measurable way, is agreed upon.
Teams from both parties also agree on the way of evaluation of their collaboration and described
the qualitative and quantitative indexes to be kept and used for this process. As some of the
internal objectives of the 2 teams might differ or most probably be one-sided, it is important to
achieve a mutual understanding between the 2 teams on what it is important to evaluate.
= Level of Commitment: least effort spent within a timespan (weekly-monthly), timeline and
milestones.
This is most usually an oral agreement between the two teams, stating and agreeing on their level
of commitment and the resources (effort, personnel, etc.) that they are willing to dedicate to the
collaboration.
= Function management: agreement on how to record functions — processes that are to be
developed and used as well as a mutual agreement on the way of monitoring the progress of
the collaboration.
This phase will set out and describe the most common procedures-processes that are to be
developed and used by the 2 teams to regulate and optimise the effectiveness of their
collaboration and its results.
= Time management: timelines (updates, resources/products/facilities access, etc.).
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The objectives of the collaboration should be tied to a time-schedule, developed at these initial
phases of the cooperation. Both teams, during their meetings, are equally responsible to ensure
proper time management in all aspects.

. Objectives — Meetings’ context — Exchanging ideas — Methods
Meeting objectives analysis based on the feedback of the institution.
Clarity of the objectives and the collaboration’s outcome.
Collaboration functions management — Agreement on how to record function — processes and
how to monitor their progress.
Development of protocols for physical collaboration within facilities that are under special
circumstances
Collaboration based on good practices such as, Brainstorming, Role Playing, Simulation,
Gamification and Methodologies of Problem Solving, Inquiry Based & Project Based Learning.

. Deliverable(s) and evaluation
Development of the deliverables.
Team internal evaluation.
Promotion to the institution.
Both parties meeting for feedback and adjustments.

19. Communication — Dissemination
Communication plan, channels, frequency.
Development of dissemination material.
Needed resources, distribution if needed.
Agreement on intellectual property rights: Declaration of property, its utilization, as a whole or a
part.
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The Model - Activity Plan of the STEAME-ID Program

4 Title of Activity Activities by Activities by
School Industry
Stage A: Goal - Objectives - Rules
1 Vision, Mission, Goals, Objectives | STEAME project goals- institute or company goals-
objectives objectives
2 Level of Commitment - Agreement | school leadership institute or company
commitment leadership commitment
3 Teams Building school team institute or company team
4 Methodologies - Tasks - Timeline school-based industry -based methodologies
methodologies
5 Rules of Cooperation joint rules of communication - cooperation
6 Monitoring of Cooperation school monitoring monitoring
Stage B: Design of the Cooperation - Outcome - Communication
7 Meetings for Design internal face2face or internal/general face2face or
remote remote
8 Meetings on the field (if needed) special areas of institutes or
companies
9 Design of the Outcome design of the project customization of existing
(Model/Artifact/Product/Services) | outcome product/service or new design
10 | Intellectual property rights derived from school general agreement and
outcome industry properties
11 | Communication & Dissemination joint design of communication & dissemination plan
Plan (internal & external)
12 | Required Resources’ Allocation students/educators work | staff work PDs and industry
PDs and school resources | resources
Stage C: Development of the Outcome
13 | Meetings for Development internal face2face or internal/general face2face or
remote remote
14 | Meetings on the field (if needed) special areas of institutes or
companies
15 Required Resources’ Allocation students/educators work | staff work PDs and industry
PDs and school resources | resources
16 | Development of the Outcome school outcome industry outcome
17 | Feedback - Test - Evaluation from students/educators | from industry professionals
18 Finalize of the Outcome school outcome industry outcome and joint
finalization
Stage D: Communication & Dissemination of the Outcome
19 Meetings for Implementation of internal face2face or internal/general face2face or
the Dissemination remote remote
20 | Communication Resources students/educators work | staff work PDs and industry
PDs and school resources | resources
21 Preparation of Dissemination school materials institutes or companies’
Material material
22 | Joined Dissemination Events joint internal or external organization of events
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The Validation template of the STEAME-ID Program

The following tables presents a check activities needed to be developed by the school and industry in cooperation.
Schools are invited to apply all or some of the activities during a pilot validation process on this cooperation.

| School:

| Industry:

| Project:

| Period: |

On the following STEAME title, click by checking the boxes corresponding to the topics of fields used in the cooperation:

S T

Eng

M Ent

(| (|

a (|

O O

Required by school to click by checking the box corresponding to the activity realized during cooperation:

Steps of Activities

Activities by School

Activities by Industry

A: Goal - Objectives — Methods - R

of the Cooperation - Outcome - Cc

1 | vision, mission, goals, objectives O | school project goals-objectives O | industry project goals-objectives
2 | level of commitment - agreement 0 | school leadership commitment O | industry leadership commitment
3 | teams building 00 | school team O | industry team

4 | methodologies - tasks - timeline O | school-based methodologies O | industry-based methodologies
5 | rules of communication-cooperation O | joint rules O | joint rules

6 | monitoring of cooperation 0 | school monitoring O | industry monitoring

unication

7 | meetings for design o | internal face2face or remote o | internal/general face2face or remote

8 | meetings on the field (if needed) o | special areas of industry

9 | design of the outcome O | design of the project outcome o | customization of existing

(model/artifact/product/services) product/service or new design

10 | intellectual property rights o | derived from school outcome o | general agreement & industry properties

11 | communication-dissemination plan O | joint design O | joint design

12 | required resources’ allocation o | students/educators work PDs and o | staff work PDs and industry resources
school resources

\ Stage C: Development of the Outcome

13 | meetings for development o | internal face2face or remote o | internal/general face2face or remote

14 | meetings on the field (if needed) o | special areas of industry

15 | required resources’ allocation o | students/educators work PDs and o | staff work PDs and industry resources
school resources

16 | development of the outcome o | school outcome o | industry outcome

17 | feedback - test - evaluation o | from students/educators o | fromindustry staff & professionals

18 | finalize of the outcome o | school outcome o | industry outcome and joint finalization

e O
19 | meetings for implementation of the o | internal face2face or remote o | internal/general face2face or remote
dissemination

20 | communication resources o | students/educators work PDs and O | staff work PDs and industry resources
school resources

21 | preparation of dissemination material | o | school materials O | industry materials

22 | internal/external dissemination o | joint organization of events o | joint organization of events

STRENGHTS

| e.g. What could be the strongest asset? Why did you feel satisfied?

WEAKNESSES

| e.g. What could be improved? Did you have enough resources/time/quality? |

OPPORTUNITIES

| e.g. What could be an advantage? What could be a uniqueness?

THREATS

| e.g. What obstacles did you face? There was a resistance to innovations? I

Any additional description/comments/suggestions/changes/expectations?
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Guidelines for STEAME activities in schools for two age groups

The Validation of the STEAME-ID Program: Doukas School

| School: Doukas School | Industry: Gizelis Robotics | Project: Educational Robot Specs | Period: Jan-May 2021 |

S T Eng M Ent

(|

Activities by School
A: Goal - Objectives — Methods - R

Steps of Activities Activities by Indust

1 | vision, mission, goals, objectives ® | school project goals-objectives industry project goals-objectives
2 | level of commitment - agreement ® | school leadership commitment industry leadership commitment
3 | teams building school team industry team

4 | methodologies - tasks - timeline school-based methodologies industry-based methodologies
5 | rules of communication-cooperation joint rules joint rules

6

monitoring of cooperation school monitoring industry monitoring
Stage B: Design of the Cooperation - Outcome - Co unication

=

7 | meetings for design internal face2face or remote internal/general face2face or remote

8 | meetings on the field (if needed) O | special areas of industry

9 | design of the outcome design of the project outcome customization of existing
(model/artifact/product/services) product/service or new design

10 | intellectual property rights O | derived from school outcome O | general agreement & industry properties

11 | communication-dissemination plan joint design joint design

12 | required resources’ allocation students/educators work PDs and O | staff work PDs and industry resources

school resources
\ Stage C: Development of the Outcome

13 | meetings for development ® | internal face2face or remote internal/general face2face or remote
14 | meetings on the field (if needed) O | special areas of industry
15 | required resources’ allocation students/educators work PDs and staff work PDs and industry resources
school resources
16 | development of the outcome school outcome industry outcome
17 | feedback - test - evaluation o | from students/educators o | from industry staff & professionals
finalize of the outcome school outcome industry outcome and joint finalization

19 | meetings for implementation of the internal face2face or remote internal/general face2face or remote

dissemination
20 | communication resources students/educators work PDs and staff work PDs and industry resources
school resources
21 | preparation of dissemination material | = | school materials O | industry materials
22 | internal/external dissemination ® | joint organization of events joint organization of events

Briefly comment about the STEAME-ID Cooperation Template and/or your cooperation between School-Industry:

STRENGHTS

Some of the main observations that could be considered as strengths are the following:

- interest to collaborate

- high level of engagement by both parties

- ability through discussion to set common goals

- a common feeling of mutual benefit from the collaboration

- honesty by both parties on what each one expects from the collaboration

More specifically, from the point of initiation of communication between the school and the
industry organisation, both parties, expressed their interest to collaborate. Students were asked
in class if they would like to participate, and there was a noticeable expression of interest. The
students were selected based on two main criteria, the first one was to have an appropriate
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number of members within a team (enough to share the work and responsibilities but not to big
thus impacting the efficiency of their communication and collaboration. On the other hand, the
industry with excitement responded to the school request to collaborate. From the organisation
of the first virtual (due to COVID-19) meeting, participating teachers and researchers observed
that all students actively participated in the discussion and the industry was represented by a
diverse team that included the president, the head of the IT department and the expert in
robotics. The initial discussion commenced with the industry presenting the students and
explaining the context of their operations and presented them with some examples of their
multitasking robots. This sparked students’ interest and several questions followed, mainly in
relation to how the prototype robots presented operate. The next step was to set the goals of
the joint team and decide how the team would work. At this point, both parties expressed their
thoughts on how this collaboration could benefit both. Students were excited to provide ideas
and turn a "product"” design process to a learning process and the industry team was excited to
brainstorm with students and see how a different age group, with higher levels of imagination
and possibly a different perspective on things would impact the discussion. Finally, it was students
who expressed their, logical expectations, followed by the industry team members (indicatively,
students described that seeing an idea or a project being implemented at this level, by a small
factory, would allow them to better plan their demanding projects, e.g. robotics contests and the
industry members stated that by helping young students develop critical industry skills, they will
in the future have highly qualified team members and colleagues).

WEAKNESSES

There were several aspects that could be improved based on the observations of the school team
and the discussions among them that followed.

If there were no issues relating to the COVID-19 restrictions that were in place at the time, students
would have visited the facilities of the industry, thus seeing up close, how a product is designed and
how the development-production process is carried at an industrial level.

Furthermore, there is a need for more extensive collaboration and the development of bigger
projects, always considering the available resources (especially on behalf of the industry), while
ensuring their optimal utilisation.

Finally, multiple school staff members involved expressed the opinion that the industry could also
adapt a discrete counselling role in other school activities (e.g. annual STEM projects, student
competition, etc.).

OPPORTUNITIES

Such a collaboration offers students a change to explore the concept of entrepreneurship and
supports their acquisition and development of related knowledge and skills. By having members in
their own team that belong to the industry, and by observing their way of working, offers them an
insight in the world of business.

As both the STEM teacher and the head of Digital Education dept. observed, that students were
motivated to work with the members of the industry and had a high consideration of their expertise,
which led them to pose multiple questions at every change, directed to them.

THREATS

There was a concern raised by educators at first in relation to the fact that the industry members
are not educators, and they might at times struggle to handle some challenging moments in case
they occur. In practice, the industry members respected the fact that students were involved,
thus, were keen to engage the school teachers to help them in that aspect.

There might also, at times, and considering a bigger collaboration scheme, be a need for either
of two parties to allocate elsewhere resources, thus raising a risk of stability within the joint team.
There is no serious commitment on either part neither does it make sense to be.

Any additional description/comments/suggestions/changes/expectations?

Involved teachers commented that a well-planned collaboration scheme in combination with a
motivated and engaged industry entity may offer considerable value to STEM/STEAM school
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activities/projects while also emphasising on the E-ntrepreneurship element of the STEAME
approach.
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The Validation of the STEAME-ID Program: Prof. lvan Apostolov High School

School: Prof. Ivan Apostolov

Industry: AIRATE

Project: Innovative start-up

Period: October 2020 -

A: Goal - Objectives — Methods - R

High School May 2021
S T Eng M Ent
O O
Steps of Activities Activities by School Activities by Industry

meetings for design

of the Cooperation - Outcome - Co
internal face2face or remote

1 | vision, mission, goals, objectives X | school project goals-objectives x | industry project goals-objectives
2 | level of commitment - agreement X | school leadership commitment x | industry leadership commitment
3 | teams building X | school team X | industry team

4 | methodologies - tasks - timeline X | school-based methodologies x | industry-based methodologies
5 | rules of communication-cooperation X | joint rules x | jointrules

6 | monitoring of cooperation school monitoring x | industry monitoring

unication
internal/general face2face or remote

7
8 | meetings on the field (if needed)

munication & Dissemination of th

O x | special areas of industry
9 | design of the outcome . x | design of the project outcome x | customization of existing
(model/artifact/product/services) product/service or new design
10 | intellectual property rights O | derived from school outcome O | general agreement & industry properties
11 | communication-dissemination plan O | joint design O | joint design
12 | required resources’ allocation x | students/educators work PDs and x | staff work PDs and industry resources
school resources
Stage C: Development of the Outcome
13 | meetings for development X | internal face2face or remote x | internal/general face2face or remote
14 | meetings on the field (if needed) m] O | special areas of industry
15 | required resources’ allocation X | students/educators work PDs and o | staff work PDs and industry resources
school resources
16 | development of the outcome X | school outcome O | industry outcome
17 | feedback - test - evaluation X | from students/educators x | from industry staff & professionals
18 | finalize of the outcome X | school outcome x | industry outcome and joint finalization

19 | meetings for implementation of the X | internal face2face or remote X | internal/general face2face or remote
dissemination
20 | communication resources X | students/educators work PDs and x | staff work PDs and industry resources
school resources
21 | preparation of dissemination material | X | school materials industry materials
22 | internal/external dissemination x | joint organization of events x | joint organization of events

industry

Briefly comment about the STEAME-ID Cooperation Template and/or your cooperation between School-Industry:

STRENGHTS

The cooperation between the school and industry/business entities in prof. lvan Apostolov school is embedded in
the overall curriculum and subjects mainly in two profiles of studies — “Entrepeneurial” and “Software and
hardware sciences” in grades 10-12. It is part of the school strategy and the fact that the school is recognized
innovative school by the Ministry of education in Bulgaria which serves as a good practice for other schools.
Students work on real case studies provided by business representatives. They have regular meetings and
sessions. In addition, students in 11t grade participate in competitions of Junior Achievement with their own
business plans and prototypes of products. During the process they are mentored by entrepreneurs and have
regular sessions for guidance and advice. This helps them develop such skills as teamwork, leadership, creativity,
risk taking, presentation skills, prototyping, and gain knowledge in specific fields — engineering, technical, finance,
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marketing, operations, etc. The overall experience shows that young entrepreneurs and start-ups are willing to
work with the students and get ideas and suggestions by them as more creative and familiar with the current
trends, customer needs, behaviour of the new generation, expectations and approach to attract new customers.
In this particular project the entrepreneur presented his five businesses and experience of what it takes to be
successful entrepreneur. He provided students with a challenge to be solved and then mentored them is several
sessions to prepare their own business plan and a prototype to participate in the program and annual competition
of Junior achievement where student teams from the whole country compete in front of a jury for an award in
different categories and further participation in EU-wide entrepreneurship competition.

WEAKNESSES

The process requires commitment mainly by the teachers. Students are motivated and willing to contribute and
work on such projects. School curriculum is difficult to be changed fast and it requires certain administrative
efforts, process and agreements between the involved teachers. Business, from another side agrees to work with
students under the limitations of their lack of experience so the final results are mainly related to the initial stage
of product and business development where students can generate ideas and provide feedback, suggestions. The
business representatives and managers are willing to support students and teach them as mentors, coaches,
teachers. There should be a very rigid schedule since the very beginning — in the start of the school year there
should be a clear agreement and plan for cooperation and specific tasks, responsibilities, results, expectations and
timeline. In this process there should be commitment among the school management, the main teacher/s
involved and the representative of the industry (at least one project manager, owner, manager from the
company). The sessions are planned with different intensity according to the project and the overall process.

OPPORTUNITIES

The increasing need of industry for fresh thinking and talent and the new law for education in Bulgaria have put
great focus on the involvement of high school students in business. In upper secondary education — grades 11 and
12- students have to choose a profile of their studies such as Entrepreneurship, IT (Software and hardware
sciences), Humanities, Science, Foreign languages, etc. This requires very precise career guidance and orientation
for students. Thus, the role of business and industry in general is crucial. In our school the industry-school
collaboration has been a practice for more than five years. Initially it was only sporadic sessions and lecturers from
business fields but now many of the teachers in the profiles Entrepreneurship and Software and hardware
sciences have industry background. Students need more interactive way of teaching and engagement and
motivation.

The project-based learning is implemented mainly with the participation of business organisations, start-ups,
industry experts, managers and entrepreneurs who act as mentors, advisors and challengers for students. They
provide business cases and give them certain challenge to work on during the school year and/or semester. Some
of the projects involve profound research, conducting interviews, desktop research, generation of ideas, business
concepts and ultimately students prepare their own business plans to participate in competitions where managers
and business owners are their mentors. The strict management and coordination of the process is led mainly by a
group of enthusiastic and experienced teachers with the permission and support by the school administration and
management.

THREATS

The current situation puts limits on the scope of work and collaboration with most of the school year being
distance learning. Some of the businesses went through tough period and the cooperation with schools and other
education institutions is not a priority, some firms went out of business. This caused difficulties finding the right
partners. All activities and projects were modified and adjusted for online and distant work. Alignment among
students-teachers-managers was tough and the timeline was changed regularly.
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Any additional comments/suggestions/changes/expectations?

Work process and organisation

Since the beginning of the school year the school prepares a plan for work with industry with a timeline, goals,
overall objectives, tasks, responsibilities, evaluation, dissemination, etc. It is supported by the management and
led by a group of at least two-three teachers in specific subjects such as Entrepreneurship, Marketing, IT subjects,
etc. Design thinking is central part in the process. Students get to know this problem solving and creativity
approach.

These projects and involvement of the business is done within new subjects and practical field work that is part of
the school curriculum and aligned with the new organisation of the education system in Bulgaria.

Teachers who lead the process are the main actors and they have industry background and experience, network
of connections, expertise.

The process is in grades 10-12.

Grade 10: students are introduced to entrepreneurship and business. They have a series of sessions (online or
physical) ith industry representatives and experts. They gain new knowledge and skills and work on small short-
term projects mainly providing some ideas and/or doing market or another type of research, creating surveys,
conducting interviews with matter experts, peers, teachers, managers, etc.

Grade 11: students are split into teams who work on their own business plans throughout the year following the
program of Junior achievement and participating in series of competitions for financial management, green
economy and sustainability, entrepreneurship, etc. At the end of the year they present their business plans and
prototypes in front of jury during the annual national competition which might get them to the European level
competition among schools. In the process they have sessions with industry experts, entrepreneurs, managers,
coaches who provide them with guidance and advise how to improve their projects and have better chances to
win. In these sessions entrepreneurs share their success and failure stories, show their prototypes (MVP —
minimum viable products) and discuss business plans and models. The sessions are divided with at least one in
each month, within the classes or after school.

Grade 12: Students proceed with their applications to universities and career guidance supported by the industry
and business. They work on small projects and focus mainly on their career development. There is a subject
Career development within the curriculum which provides them with the time slot every week to discuss, take
tests, do exercises, games, prepare CV, motivation letters, personal statements, etc.

Evaluation
Evaluation is done within the subjects and classes of the involved teachers. There is certain criteria for their skills,
knowledge, final projects. It is done on a scale of 2-6 and teachers put a common weighted and averaged grade.
English language skills are crucial as it is English language school. The main aspects f evaluation are:

- Knowledge gained in the field

- Transversal skills — empathy, leadership, teamwork, analytical, presentation, creativity, project

management, etc.
- Technical skills for prototyping and testing.

The role of the school:

The school is very flexible and the commitment to experiential learning and collaboration with the business is
strong. It is a private school and the expectations from students and parents are quite high. Parents are also
involved in the process and very often they are business and industry representatives and owners of businesses.
The teachers are leading in the process. There is a team of teachers within each study profile/program who drive
and coordinate the initiatives and collaboration. They have industry background and experience which is very
helpful. It is very important to have a plan for action and overall strategy for collaboration, project-based learning
and innovation in general and all staff and management should be engaged and/or involved and aware of it. In
addition, all EU-funded projects are implemented within the scope of the strategy for innovation of the school and
all supporting activities, tasks and results are guided by it.
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Photos from the event:
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The Validation of the STEAME-ID Program: ITCMORANTE - LIMBIATE

School: ITCMORANTE — Industry: TECNOCASA Project: A REAL ESTATE Period:FEBRUARY — MAY
LIMBIATE - ITALY FRANCHISING NETWORK FRANCHISED AGENCY 2021
S T E ng M Ent
O O
# Steps of Activities Activities by School Activities by Industry
: Goal - Objectives — Methods - R
1 | vision, mission, goals, objectives X | school project goals-objectives x | industry project goals-objectives
2 | level of commitment - agreement X | school leadership commitment x | industry leadership commitment
3 | teams building X | school team x | industry team
4 | methodologies - tasks - timeline X | school-based methodologies x | industry-based methodologies
5 | rules of communication-cooperation X | joint rules x | jointrules
6 | monitoring of cooperation X | school monitoring x | industry monitoring
unication

7 | meetings for design x | internal face2face or remote x | internal/general face2face or remote
8 | meetings on the field (if needed) m] O | special areas of industry
9 | design of the outcome ] x | design of the project outcome x | customization of existing

(model/artifact/product/services) product/service or new design
10 | intellectual property rights O | derived from school outcome O | general agreement & industry properties
11 | communication-dissemination plan O | joint design O | joint design
12 | required resources’ allocation x | students/educators work PDs and x | staff work PDs and industry resources

school resources
Stage C: Development of the Outcome

13 | meetings for development X | internal face2face or remote x | internal/general face2face or remote
14 | meetings on the field (if needed) O O | special areas of industry
15 | required resources’ allocation X | students/educators work PDs and O | staff work PDs and industry resources
school resources
16 | development of the outcome X | school outcome O | industry outcome
17 | feedback - test - evaluation X | from students/educators x | from industry staff & professionals
18 | finalize of the outcome X | school outcome x | industry outcome and joint finalization
munication & Dissemination of the O
meetings for implementation of the X | internal face2face or remote X | internal/general face2face or remote
dissemination
20 | communication resources X | students/educators work PDs and O | staff work PDs and industry resources
school resources
21 | preparation of dissemination material | X | school materials O | industry materials
22 | internal/external dissemination O | joint organization of events O | joint organization of events

industry

Briefly comment about the STEAME-ID Cooperation Template and/or your cooperation between
School-Industry:

STRENGHTS
The cooperation between school and industry in ITC Morante is part of the implementation phase of a wider
program called “Skills Development and Orientation Scheme “ which applies to Grades 10-12 and which takes many
forms. One of the main aims of the programme is to make students acquire the so-called soft skills,which can be
applicable to different contexts. Among these can be listed those most requested of young people in the work
environment: autonomy, creativity, innovation in managing the assigned task, ability to solve problems (problem
solving), communication, organization, ability to work and know how to interact in a group (team-working),
flexibility and adaptability, precision and resistance to stress. All the activities and projects related to the scheme
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are included within a three-year school curriculum and adopted by class teachers that are autonomous in the
design and implementation.

The collaboration with industries entails intership periods for students at the end of Grade 11 and and the
realisation of project work activities during grade 12. Both experiences are configured as active training
"methodologies", a real mode of learning that is carried out in continuity with the educational and curricular
programs. It allows students to access the different realities of the world of work, to understand their own
strengths and weaknesses, to discover their passions, to reflect on their own career path and, therefore, to make
more appropriate and conscious choices for their future.

WEAKNESSES

Work-related Project work activities may be difficult to realize in a context of standard curricula with rigid
scheduling of times and contents linked to disciplines and aiming at success in a state- defined exam, which is
considered a priority policy for schools. There may be some resistance to innovation and collaboration also from
the part of teachers, who may consider the time and effort spent on the project as a deprivation of the time to be
spent on traditional teaching and practices. This consequently impacts on the quality of the projects.

OPPORTUNITIES

The cooperation scheme between school and industry is outlined in the Operative Guide for the realisation of school-
work exchanges issued by the Italian Ministry of Education and it is mandatory according to law 107/2015. The guide
specifies that the scheme can be adopted by different types of schools, prevalently tecnical or vocational institutes,
but not only.

A further opportunity deriving from the collaboration between school and industry comes in the evaluation
(assessment) phase. This is the responsibility of the teachers, who ascertain the process and the final result in terms
of the acquisition of skills, but also character development and motivational aspects. However, in the case of
internships and and projects of collaboration with enterprises the host or tutor company also contributes to the
assessment of students’ performance and acquired professional competences. This goal is achieved using different
structured methods and tools, adapted to the path taken, such as student reports at the end of the internship,
results of reality tasks, observation sheets, evaluation of external tutors, logbooks.

For the certification of final outgoing skills our school is supported by platforms created by the Regional School
Office for Lombardy.

THREATS

Due to the ongoing pandemic caused by the Sars Covid 19 virus, the training internship activities for the school year
2020-2021 have unfortunately been suspended and replaced by various project activities defined by the teachers
in all three Grades. Also the cooperation projects with the companies, for the current year, has by necessity been
held on a remote mode. This means that the students have partly missed out a little on the opportunity of full
training guidance and the development of skills that can be assessed and implemented in the labour market in a
hands-on based context.

Any additional comments/suggestions/changes/expectations?

For the students the project provided an active method of learning aided by laboratory methodology despite little
field experience in this particular occasion. It was conceived and designed by the school in collaboration with
entrepreneurs operating in the territory with whom we have been cooperating for several years. In this case it is
Tecnocasa Franchising Network (Tecnocasa Group) a network of franchised real estate brokerage agencies.

It was one of the ways of implementing school-work exchange, realised through the realisation of a real-life task,
the creation of a Business Plan related to the establishment of a franchised activity in the real estate sector. The
project was animated by students, with reference to an existing company (tutor company) which constituted the
reference model to be emulated. The teaching methodology used problem solving, learning by doing, cooperative
learning and role playing, constituting a valid tool for the acquisition of skills that can be spent in the labor market.

15




The project realised was suited to the technical-commercial character of our school with an administrative-
commercial orientation, for which entrepreneurship, administrative culture and management control of the
modern enterprise are key objectives.

The project activities allowed the students to learn new skills from an operational point of view, strengthening the
knowledge and skills learned during their studies. Acting as young entrepreneurs, the students reproduced the
working model of a real company in the laboratory, learning basic principles through action.

Activity steps implemented

Step 1: Under the guidance of their teachers, the students were initially confronted with a vision of the business
culture, in order to develop the sense of interacting with the surrounding economic environment, respecting the
fundamental knowledge of the concepts of business, enterprise.

Step 2: In the second phase a reference model in their territory was chosen. The fundamental role of this phase
was that of the tutor company, which guided students to the definition of the business idea.

Doc. 1 - Project Outline

Step 3: The development of the Business Plan, intended as a document structured according to a precise scheme
that summarizes the contents and characteristics of the business project (Business Idea). The preparation of the
Business Plan is functional to the birth of a new entrepreneurial activity and must be supported by a feasibility
analysis capable of providing a series of economic-business data, on which to draw guidelines for the establishment
of the business. In this phase the students were confronted with the concepts of entrepreneurial formula,
management organization, economic-financial budget. The project work, however, did not involve the further
planning of the development phases and the creation of a simulated enterprise..

Doc. 2 — The Business Plan

Step 4: The students worked on the realisation of the Business Plan: the related documentation to support the start-
up phase and the consequent accounting and administrative system of the company were drawn up as well as the
franchising contract.

Doc.3 - Franchising contract
Evaluation

The skills on which the students were assessed fall into three different categories:

-Technical-professional skills, which involve the teachers of specific disciplinary areas

-Soft-skills, which are in great demand by companies and refer to the socio-cultural area, the organizational area
and the operational area, making the student acquire the team-working and leadership skills, the assumption of
responsibility, compliance with deadlines, spirit of initiative, ability to delegate by studying control mechanisms, to
rationalize work, in order to form a "working personality", ready for inclusion into the workplace;

-Linguistic skills, regarding communication skills according to the context and purpose to be achieved.

Doc. 4 — self-assessment chart
The role of the school:

At an operational level, a referent teacher was appointed for the class who acted as internal tutor and liased to the
external tutor company in the outlining of the project.
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The teacher tutor, in the planning phase of the project activities, presented the general lines and the various phases
of the project to the class teachers, who identified the times and methods of implementation according to the
scheme proposed.

The path involved the activity of all the class teachers who contributed to making all students acquire theoretical
and applicative knowledge, as well as cognitive skills suitable for solving problems, such as those to know how to
manage in autonomy and progressively assume responsibility for the evaluation and improvement of the results to
be obtained.

The role of the tutor company

The project did not involve, even if it would have been auspicable, an internship in the company. The business
experience, in fact, was practiced at school, in class and in laboratories and reproduced all aspects of a real
company, with the tutoring of the company experts.

Contrary to other collaborations that our school had in the past, where the realisation of the project was integrated
with some students’ interships in the company, this experience represented an opportunity to carry out work-
related activities at school.

However, continuous contact with the tutor company was important; the meetings of the company tutors with the
students strengthened the link with reality. The experience certainly allowed the students to develop their spirit
of initiative and entrepreneurship, and contributed to their financial education.
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The Validation of the STEAME-ID Program: School from Cracow (Poland)

School: High School Industry: Financial Project: Gold of the 21st Period: 18-20 May 2021
Nalkowska, Cracow century
S T Eng M Ent
| O |
# Steps of Activities Activities by School Activities by Indust

Stage A: Goal - Objectives — Methods - R

1 | vision, mission, goals, objectives o | school project goals-objectives O | industry project goals-objectives
2 | level of commitment - agreement o | school leadership commitment o | industry leadership commitment
3 | teams building o | school team O | industry team
4 | methodologies - tasks - timeline o | school-based methodologies o | industry-based methodologies
5 | rules of communication-cooperation o | jointrules o | jointrules
6 | monitoring of cooperation o | school monitoring o | industry monitoring
of the Cooperation - Outcome - Cc unication
7 | meetings for design internal face2face or remote internal/general face2face or remote
8 | meetings on the field (if needed) O | special areas of industry
9 | design of the outcome o | design of the project outcome o | customization of existing
(model/artifact/product/services) product/service or new design
10 | intellectual property rights o | derived from school outcome O | general agreement & industry properties
11 | communication-dissemination plan O | joint design O | joint design
12 | required resources’ allocation o | students/educators work PDs and o | staff work PDs and industry resources

school resources

ge C: Development of the Outcom

13 | meetings for development o | internal face2face or remote o | internal/general face2face or remote
14 | meetings on the field (if needed) o | special areas of industry
15 | required resources’ allocation o | students/educators work PDs and o | staff work PDs and industry resources
school resources
16 | development of the outcome o | school outcome o | industry outcome
17 | feedback - test - evaluation o | from students/educators o | from industry staff & professionals
18 | finalize of the outcome o | school outcome o | industry outcome and joint finalization
(0)
19 | meetings for implementation of the O | internal face2face or remote O | internal/general face2face or remote
dissemination
20 | communication resources o | students/educators work PDs and O | staff work PDs and industry resources
school resources
21 | preparation of dissemination material | o | school materials O | industry materials
22 | internal/external dissemination O | joint organization of events O | joint organization of events
STRENGHTS
It is important to show life from various perspectives. Any creative deviation from school routine
is welcome.
WEAKNESSES
It is not clear who and when checks various items in the list. Some activities beg to be considered
jointly.

OPPORTUNITIES
Students are confronted with very little of interdisciplinary teaching. This approach triggers their
curiosity and engagement.
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THREATS

The scheme does not fit well all joint activities. This leads to confusion. A one-time meeting needs
other boxes than a collaboration intended for weeks or considered as a reoccurring event.

Any additional comments/suggestions/changes/expectations?

Recommendations:

- School should prepare an electronic, attractive information material for perspective
partners with possible variations for example for chemistry-medicine, physics-technology,
entrepreneurship etc.

«  There must be space for joint activities!

« Clearly state if the intended partnership is going to be stable and sustainable or rather
occasional.

+ Clearly define age of involved students as groups of different ages have various STEAME
competencies.

«  Organization of the partnership is crucial to add most value.

«  Clearly appoint and name in the for contact persons on both sides.

+  Possibly simplify the structure: Preparation, Development including improvement cycle,
Reflection.

An idea for a further project: bridges between the world of education and the world of work are
rare, facilitate their alignment in the future for example by developing a matching platform. For
this standard framework of collaboration is highly appreciated!

Filled by the Entrepreneurship Instructor and Couch Piotr Wrdbel

Photos from the event:



12.Evaluation of STEAME L&C Plans

For the purposes of this project, a Learning and Creativity (L&C) Plan Template was developed to
assist the participants in collecting required information on a structured and uniformed way. The
L&C Plan Template evaluation was assigned to 16 participants (partners of the project) and focused
on the following points:

1. Concerning the “Content and structure of the L&C Plan Template”, the evaluation includes 10
Likert scale questions.

2. Concerning the "Resources for the development of the STEAME Learning and Creativity Plan
Template", the evaluation included 2 Boolean questions.

3. Four open questions for suggestions are completing the evaluation.

L&C Plans were developed from all the partners during the 102 process. L&C Plan Peer Evaluation
was used as method to evaluate the L&C Plans completed by each author. STEAME Evaluation
Committee assigned each L&C Plan to two evaluators. Also 4 L&C Plans are evaluated by the
participants of the C1 Training Course. The L&C Plan Peer Evaluation was focused on the following
points:

1. Concerning the “Content and structure of the L&C Plan”, the evaluation includes 5 Likert scale
guestions (see attached).
2. Four open questions for suggestions are completing the evaluation.

More details available in the STEAME QA Report about “L&C Template and Plans Evaluation”.
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