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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 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 engaged
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

mOoOOw®

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 alignment of the L&C plan
= a 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:

C

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)

. Objectives and Methodologies

In 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. 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), what learner be able to do
after the project.

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:

E

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

. Implementation

This session 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:

Instructional 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

Specially 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
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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.
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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":
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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

LN A

Configuration & 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.
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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)
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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:
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e Experiences in various fields,

e 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:

e Organization of teams and rules of cooperation

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

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

e Deliverable(s) and evaluation

e 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 4 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).
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The School and the Research Institute - Company, belongs to an ecosystem where many external
factors have inputs to their internal "World", such as:

e a World with a variety of Frameworks (e.g. Frameworks of Competences, DigComp),
e a World with a variety of Standards (e.g. Common Core, I1SO),

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

e 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 - QOutcome - 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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Guidelines for STEAME activities in schools for two age groups
I

The structure of the Observatory is:

At the Observatory anyone can:

= submit a learning and creativity plan to appear (here)

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

= submit a STEAME course (here)

=  submit a STEAME EU funded project (here)

= submit a STEAME event announcement (here)

= submit an infographic (here)

= submit a STEAME competitions announcement (here)
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PART A (POLISH)

1. Ramy Planow Uczenia sie i Kreatywnosci STEAME

1.1 Badanie istniejgcych planow 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 elementdw i funkcjonalnosci, ktdre 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
zawierajgcg ich najwazniejszymi elementy (powigzane odniesienia i tabela sg przedstawione jako
zatgcznik 1), z nastepujgcymi gtéwnymi czesciami:

= QOgodlne - Dane techniczne - Streszczenie
= Cele —metodologie

=  Przygotowanie - Srodki - Infrastruktura
=  Wdrozenie

Nastepnie, lider rezultatu, zarzadzat komunikacjg miedzy partnerami i zaangazowat ich w proces
opracowania szablonu PUKéw STEAME poprzez przedstawienie wstepnych sugestii, ktére pobudzity
zespot 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 zasobéw potrzebnych do wdrozenia lekcji STEAME. PUK sktada
sie z nastepujacych pieciu czesci:

Wprowadzenie

Ramy STEAME

Cele i Metodologia
Przygotowanie i Srodki
Wdrozenie

—— T m

Krotki opis powyzszych pieciu czesci jest przedstawiony ponizej:
A. Wprowadzenie do PUKa
Ta czes¢ zawiera ogdlne informacje o PUKu takie, jak:

= wystepujgce 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
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krétki opis projektu i/lub dziatan edukacyjnych zwigzanych z jego celami
wspottworcey, referencje i podziekowania

B. Ramy STEAME

Ta czes$¢ nawigzuje bezposrednio do ram STEAME. Zawiera ona nastepujgce 3 podrozdziaty:

Wspdtpraca nauczycieli: Wspotpraca 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)

Sformutowanie planu dziatania: odniesienie do etapow 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 ucznidéw, motywacje, metodologie, strategie itp.
Zawiera nastepujace 4 podrozdziaty:

Cele i zadania uczenia sie: ldentyfikacja celéw 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”.

Wczesniejsza wiedza i wymagania wstepne: Wczesniejsze 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 wynikdw uczenia sie (oparte na projekcie, oparte na dociekaniu, oparte
na problemach, gamifikacja itp.), rdznicowanie instrukcji dla potrzeb uczniéw (style uczenia sie,
reprezentacje multimodalne, role dla ucznidéw itp.), aktywne zaangazowanie uczniéw, 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 materiatdw, 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 czes$¢ opisuje kompleksowo podejscie do wdrozenia PUKu poprzez podanie spisu dziatan i procedur
W procesie uczenia sie, metody oceny | ewaluacji, prezentacje efektdw uczenia sie itp. Zawiera ona
nastepujace 4 podrozdziaty::

Dziatania wprowadzajqce, Procedury i Podsumowania:: Krétki | zwiezty opis kreatywnych dziatan,
zadan, doswiadczenn z nauczania (praca indywidualna-grupowa-klasowa), Zaangazowanie i
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aktywny udziat poprzez dziatania praktyczne, Informacja zwrotna od studentéw, analiza ich
procesow myslowych i uczenia sie. Monitorowanie uczenia sie ucznidow i mierzenie postepdéw.

= 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 sg krotko 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:

D. Metodologia Nauczania Projektowego (PBL)
E. Metodologia Nauczania Pytaniowego Inquiry-Based Learning Methodology (IBL)
F. Metodologia Nauczania przez Rozwigzywanie Problemdw (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 dtuzszy okres czasu w badanie i
reagowanie na autentyczne i wymagajgce zaangazowania ztozone problemy, pytania, czy wyzwania.
Ta metodologia nauczania jest osnuta wokoét starannie zaprojektowanych probleméw i zadan.
Studenci prezentujg nabytg wiedze i umiejetnosci poprzez stworzenie otwartego rezultatu, ktory 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.

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

Metodologia Nauczania Pytaniowego (IBL)

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

Edukacja STEAM i przedsiebiorczo$¢ stajg sie coraz sciSlej powigzane niz kiedykolwiek wczesniej.
Nastepuje przejscie do STEAME. Szczegdlnie silny jest zwigzek nauk przyrodniczych
z przedsiebiorczoscig. Jednym z fundamentéw przedsiebiorczosci jest generowanie pomystéw na
biznes. Jedng z powszechnych metod generowania pomystow na nowe produkty lub ustugi jest
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zaprojektowanie rozwigzania danego problemu. Znajdowanie rozwigzan problemdéw to podstawa
kazdej dziedziny nauki. Edukacja STEAM i umiejetnosci w zakresie przedsiebiorczosci idg w parze.
Kompetencje wymagane do odniesienia sukcesu w STEAM, takie jak kreatywno$¢, rozwigzywanie
probleméw, przewidywanie, zdolnos¢ adaptacji, s3 rownie odpowiednie dla sukcesu przedsiebiorcy.
Nauczyciele muszg pamietaé, co sprawia, ze STEAME jest tak przyjemne dla wielu uczniéw: chec
rozwigzania problemu. Nauczyciele powinni da¢ uczniom narzedzia i umiejetnosci potrzebne do
rozwigzania problemu i obserwowac, jak sami go rozwigzuja.

Metodologia Nauczania przez Rozwigzywanie Problemodw (PSL)

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

= Zrozumienie

= Przewidywanie

=  Planowanie

= Kontynuacja

= Ewaluacja

1.4 Ocena realizacji projektu

Gtéwne elementy oceny odnoszg sie do tego, ile przedmiotédw 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 uczniow” zawiera nastepujace 4 gtdéwne sekcje:

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

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

Zarzadzanie projektem, procesy rozwoju i realizacji

8. Ocena formujgca (wyszczegdlniona dla kazdego PUK)

N

Szablon oceny STEAME przedstawiono w zatgczniku 6.
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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 uczniéw do rozwijania i
doskonalenia umiejetnosci komunikacyjnych podczas procesu uczenia sie.

Projekt STEAME ma to osiggnac, angazujgc uczniow do komunikowania wynikéw projektu STEAME za
pomocg szeregu réznych dziatan, takich jak elektroniczne czasopismo STEAME.

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

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

A. Umiejetnosci komunikacji naukowej

Projekt STEAME, majgcy na celu zaangazowanie uczniow 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
zawierajgcy wytyczne, skierowany do autoréw bedgcych uczniami szkét. Wytyczne sg przedstawione
w szablonie pracy dla ucznidéw, opisujac i prowadzac ucznidw, 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 ,odkry¢”/
artefaktéw/ projektéw w bardziej formalny sposdb, rozwijajgc w ten sposdb 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 odnoszg sie bardziej do aspektu naukowego z tymi, ktére
odnoszg sie do komunikacji. Orientacyjnie, uczniowie beda musieli zastanowi¢ sie, w jaki sposéb
przekaza¢ swoje odkrycia/ projekty/ artefakty poprzez przestrzeganie okreslonego zestawu zasad
[Podrecznik publikacji Amerykaniskiego Towarzystwa Psychologicznego (wydanie 6, 2010)],
wykorzystanie rysunkéw i tabel itp. Otrzymajg réwniez informacje zwrotng w formie podobnej do
informacji zwrotnej, jakiej mozna oczekiwaé od czasopisma naukowego, zgtaszajac prace do publikacji.

B. Umiejetnosci prezentacji

Umiejetnosci prezentacji to umiejetnosci potrzebne uczniom do dostarczania skutecznych
i angazujacych prezentacji dla réznych odbiorcéw. Umiejetnosci te obejmujg rdzne obszary, takie jak
struktura prezentacji ucznidw, projektowanie slajdéw, operowanie tonem gtosu i mowsg ciata, ktéra
uczniowie stosuja.

Podczas zaje¢, dziatan i projektéw 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 réwniez 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 nastepujgcych 3 gtéwnych , filarach” STEAME:

2.1 Przygotowanie przez nauczycieli (4 kroki)

Sformutowanie wstepnych przemyslen na temat sektorow/obszarow tematycznych, ktére
nalezy uwzglednic

Angazowanie $wiata szerszego srodowiska/ pracy/ biznesu/ rodzicéw/ spoteczenstwa/
$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 krokéw)

Przygotowanie (przez nauczycieli)

19.
20.
21.

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)

22.
23.
24,

25.
26.
27.

28.
29.

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 wynikow
empirycznych

Zbieranie wynikow / informacji na podstawie punktow 7, 8, 9

First group presentation by students

Konfiquracja i Wyniki (uczniowie) — Wskazdowki i Ocena (nauczyciele)
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30. Konfiguracja matematyki lub innych modeli STEAME, aby opisac¢ / przedstawic /

zilustrowac¢ wyniki

31. Badanie wynikow z 9 i wycigganie wnioskéw za pomocg 12
32. Zastosowania w zyciu codziennym - Propozycje rozwoju 9 (Przedsiebiorczos¢ - Dni

Si2)

Recenzja (nauczyciele)

33. Recenzja problemu | recenzja przy wyzszych wymaganiach

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

34. Powtérzenie krokéw od 5 do 11 z dodatkowymi lub nowymi wymaganiami

sformutowanymi w 15

35. Badanie - Studia przypadkdéw - Rozbudowa - Nowe teorie - Testowanie nowych

whioskow

36. Prezentacja Wnioskow — Taktyka Komunikacji.

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

Kazdy projekt STEAME zawiera krétki opis i zarys ustalen organizacyjnych i odpowiedzialnosci za
dziatanie wedtug niektdrych z nastepujacych etapdw i dziatan ucznidw i nauczycieli:

ETAP | Dziatania / Kroki Dziatania / Kroki Dziatania / Kroki
Nauczyciel 1 (T1) Uczniéw Nauczyciel 2 (T2)
Wspdtpraca z T2 Grupa Wiekowa: Wspdtpracaz T1
i prowadzenie ucznidw i prowadzenie ucznidw

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

B Prowadzenie w kroku 9 4,5,6,7,8,9,10 Wspierajgce 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 Wspdtpraca w kroku 15

H Prowadzenie 16 (powtdrzenie 5-11) Wspierajgce prowadzenie

I 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 przetestowad 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 zbudowac ,dostosowany e-sklep”, plan pozwala
poznac¢ ekonomiczne koncepcje kosztédw, przychodow 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 kosztéw oraz sposdb, w jaki firma tworzy i zwieksza swoje
przychody. Z takg wiedzg, w drugim 90-minutowym okresie (druga lekcja) kazda grupa studentow
projektuje i tworzy spersonalizowany e-sklep, ktérego stworzenie jest prawdziwg istotg problem.
W ten sposéb uczniowie poznajg mechanizmy dziatania rynku.

Prototypowy plan PUK dla ,,Dostosowanego sklepu internetowego” stanowi Zatgcznik 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¢), motywujacych do wspdtpracy miedzy nauczycielami, majgcych
osiggna¢ wieloprzedmiotowe podejscie poprzez dostarczenie niezbednych informacji i zasobdw
z wykorzystaniem Szablonu PUK, ktdry zostat opisany w poprzednich rozdziatach tego raportu.

Lista wszystkich tych planéw PUK znajduje sie w Zatgczniku 10.

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

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

Lista wszystkich tych planéw PUK znajduje sie w Zataczniku 10.
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3.4 Ocena Planow 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
roznych sesji szkoleniowych przedstawili plany PUK, ktdore zostaty opracowane w trakcie trwania
projektu i sg 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 uczestnikéw 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¢ swoj wiasny plan PUK. Jesli
zostanie on wdrozony w klasie, moze poddac go ocenie, wspierajagc w ten sposob uzytkownikow
STEAME w lepszym doborze i wykorzystaniu dostepnych planéow.

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

4. Program wspotpracy i kreatywnosci miedzy szkotami a przemystem

Jest wazine aby szkoty byly otwarte na otwarte dla spoteczenstwa, dla ktérego sg kluczowymi
instytucjami. Wspodtpraca z instytutami naukowymi i firmami moze przyczynié¢ sie do poszerzenia
horyzontéw ucznidow, w szczegdlnosci do zapoznania sie z dziatalnoscig badawcza, zwigzang
z dziatalnoscig osrodkéw naukowych i celami jednostek gospodarczych. Uczniowie uczestniczgcy
w grupach szkoleniowych w firmach lub innych organizacjach badawczych uzyskuja:

e doswiadczenia z réznych dziedzin,

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

¢ informacje dla miedzynarodowej spotecznosci przedsiebiorcéw,

e dostep do zasobdw dla gospodarki miedzynarodowej,

e dostep do infrastruktury istniejgcej w instytucjach i firmach,

e znajomosc spotecznego wymiaru badan i przedsiebiorczosci,

e Swiadomosc na temat 17 Celéw Zrownowazonego Rozwoju.

W ten sposdb uczniowie mogg uzyskac lepszy obraz swoich przysztych wyborédw naukowych juz
w wieku szkolnym. Wspétpraca z edukatorami i dyrektorami firm, badaczami i naukowcami, a takze
menedzerami z dziedziny biznesu i badan moze przynie$¢ wielopoziomowe korzysci dla ich wejscia
w nowoczesne Srodowisko gospodarcze.

W ramach projektu zespét rozpoczynajacy realizacje projektu, dazac do realizacji jego zamystu,
napotka wazne pytania i dylematy w procesie, w ktorym bedzie musiat podja¢ decyzje. Wielokrotnie
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ta decyzja bedzie trudna do podjecia, poniewaz zespot nie bedzie dysponowat odpowiedniag wiedza
lub doswiadczeniem wymaganym do oceny ogdlnej sytuacji. W ten sposdb grupy uczniéw wraz
z nauczycielami zostang zaproszone do wspétpracy z innymi badaczami, naukowcami lub
profesjonalistami spoza szkoty, ktérych nazwiemy mentorami. Mentorzy to osoby, ktére posiadaja
specjalistyczng wiedze i doswiadczenie w swojej dziedzinie, a jednoczesnie chetnie stuzg rada
i wskazéwkami.

4.1. Zasady Programu Wspotpracy STEAME-ID
Zasady wspotpracy szkot z przemystem sg podzielone na nastepujgce kategorie:

e Organizacja zespotéw i zasady wspotpracy

e Cele (kontekst spotkan, wymiana pomystéw, metod, produktow)

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

e Produkty i ocena

e Komunikacja — rozpowszechnianie

Zasady ram STEAME-ID przedstawiono w zatgczniku 11.

4.2. Model Programu Wspotpracy 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 E. Wizja - Misja - Cel - Cele - Zasady

Stage F. Projekt wspétpracy — Efekty — Komunikacja
Stage G. Rozwdj wyniku

Stage H. Komunikacja i rozpowszechnianie wynikéw

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

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

e Swiat z réznymi Ramami i Sieciami (np. Frameworks of Competences, DigComp),
e Swiat z ré6znymi Standardami (np. Common Core, 1SO),
e Cyfrowy swiat z réznymi Srodowiskami (np. Google Apps) oraz

e 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 wykorzystaé jako
raport ewaluacyjny przedstawiajgcy etapy dziatan, ktére szkota i przemyst muszg opracowaé wspdlnie.
Ten szablon walidacji sktada sie z nastepujacych czterech gtéwnych etapow:

= Etap A: Cel - Zadania - Metody - Zasady

= Etap B: Projekt wspodtpracy - wynik - komunikacja

=  Etap C: Rozwdj wyniku

= Etap D: Komunikacja i rozpowszechnianie wynikow

Ponadto szablon walidacji zawiera pie¢ otwartych pdél 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 wspotpracy. 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 szkofach. Tresci sg stale
aktualizowane i rozwijane, dzieki czemu wszyscy nauczyciele w Europie i poza nig majg mozliwos¢
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 eksperymentéow lub projektow STEAME w szkolne lub zwigzane z
nimi filmy, wydarzenia STEAME wykonane lub planowane oraz inne opcje, ktére wkrétce sie pojawig.
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Guidelines for STEAME activities in schools for two age groups

Struktura Obserwatorium jest nastepujgca:

W Obserwatorium kazdy moze:

= ztozy¢ Plan Nauki i Kreatywnosci, ktdry sie pojawi (tutaj)

= ztozyc opis eksperymentu lub projektu, ktéry sie pojawi (tutaj)

= przestaé strone szkoty STEAME, ktéra sie pojawi (tutaj)

= przesta¢ kurs STEAME (tutaj)

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

= zamiesci¢ infografike (tutaj)

= zamiesci¢ ogtoszenie o konkursie STEAME (tutaj)
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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 I'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 pit 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 piu importanti (i relativi
riferimenti e la tabella sono presentati nell’Allegato 1). Queste sono le parti principali:

»  Aspetti generali — Specifiche — Sinossi
= Obiettivi— 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. Il
Piano di Apprendimento e Creativita & costituito da queste cinque sezioni:

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

moo®

Implementazione

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 [IInsegnante 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: |dentificazione degli obiettivi attraverso l'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.

» Osservazione 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 e 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 e 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'lmpresa 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 I'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 l'apprendimento inquiry-based e 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. Linsegnante & 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. Cid accade in
STEAME. Il legame ¢ 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 pil H, analisi delle
cause e cosi 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)

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

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

Il 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)

Il modello di valutazione STEAME é 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 piu 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.

2.2 Formulazione del Piano di Azione (18 step)

Preparazione (svolta dagli insegnanti)

1. Riferimento al mondo reale — Riflessione
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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

o

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

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

Insegnante 1 (11)
Cooperazione con 12

e guida rivolta agli studenti

Attivita/Step
degli studenti
Gruppo di eta:

Attivita /Step
Insegnante 2 (12)
Cooperazioneconlle
guida rivolta agli studenti
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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. Cido ha rappresentato la
base di prototipo ed esempio [sezione 6.1] per I'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, "analisi dei relativi costi e il modo in cui '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.

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.
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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 & 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.

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:
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¢ 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

e Hanno accesso a risorse per I'economia internazionale

* Hanno accesso all’'infrastruttura esistente in aziende ed istituzioni

e 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:

o Organizzazione di team e regole di cooperazione

o 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)

® Prodotto(i) e valutazione

o Comunicazione — Disseminazione

Le regole del framework STEAME-ID sono presentate nell’Allegato 11.

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
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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'lstituto 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, 1SO)

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

culture sociali ed ecosistemi vari e differenti

Il 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 e 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.

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 gliinsegnantiin 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.
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La struttura dell’Osservatorio € la seguente:

L L RSUTATIDELPROGETTOSTEAME |

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)

6. GIORNALE DELLE CREAZIONI/DEI PROGETTI 7. PROGETTISTEM-STEAM-STEAME FINANZIATI DALL’UE

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

All'Osservatorio tutti possono:

* Inviare un piano di apprendimento e creativita da presentare (qui)

» Inviare un progetto o la descrizione di un esperimento da presentare (qui)
= Inviare il sito di una scuola STEAME da presentare (qui)

= Inviare un corso STEAME (qui)

* Inviare un progetto STEAME finanziato dall’UE (qui)

= Inviare I'annuncio di un evento STEAME (qui)

* Inviare una infografica (qui)

= Inviare I'annuncio di competizioni STEAME (qui)
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PART A (BULGARIAN)

1. PamkaTta Ha STEAME 3a yyeHe 1 TBOPYECKO NAaHupaHe

1.1 U3cnepBaHe Ha cbuecTByBalwm STEM, STEAM v npoeKTHU y4ebHM naaHoBe.

MbpBOTO AelicTBMe B Te3n Hacoku , KoeTo belle cb3gaLeHO OT NApPTHbOPUTE NO

STEAME, 6elue aa npoyyat noseye oT 50 mexkayHapoaHu /ot EC n CALLL/ STEM, STEAM
NPOEKTHO OCHOBAHM y4ebHM NaaHoOBe C Len Aa ce U3cneaBaT eleMeHTUTE U YepTUTe, KoMTo
6uxa 6uan Han-noaxoaAum 3a STEAME 3a yyeHe u TBopyecko naaHmpaHe. OT Te3n nnaHoBe,
M B NnocneaBanaTa CbBMecTHa paboTa 1 cbTpygHuyectso , 6axa n3bpaHu gecet
cbulecTByBalun STEM, STEAM npoeKTHO OCHOBaHM y4ebHM NNaHa U Ha OCHOBATa Ha TAX,
NapTHbOPUTE Cb34340Xa TabnMLa C OCHOBHUTE MNONIOXKEHMA U Hal-BaXKHUTE €1eMEHTU OT
nnaHoseTe /AMHKOBE C U3TOYHUUM M TabanuaTa morat ga ce BUAAaT B AHeKc 1/ cbe cnegHute
OCHOBHM YacTu:

e [naBHa- CneunduKauum- KoHcnekT

e Lenn—Metogonorua

e [oarotoska — Cpeactea- UHPpacTpyKTypa
o [lpunoxeHue

Cnep, TOBa NMAEPHT 3a KPAaMHMA pe3ynTaT HanpasBM KOOPAMHALMA 33 KOMYHUKaALMA MeXay
NapTHbOPUTE W I BbBJIeYe B NpoL,eca No pa3sBuTme Ha 6i1aHKaTa 3a niaHMpaHe Ha STEAME
32 yYeHe M TBOPYECKO MJIaHMpaHe KaTo HanpaBu MbPBOHAYA/HO NPea/oXKeHne , KOeTo
aHrakmpa ekuna no NpPoekTa ga AUCKYTUPA CbBMECTHO U Aa paboTu No BCEKM OT N1laHOBeTE
Ha y4yeHe W TBOPYECKO NaaHnpaHe. bnaHkaTa, Wwom belwe 3aBbplueHa, bewe obcbaeHa owe
BEAHDBIK OT MAPTHbOPMUTE N 3aBbpLUEHA, KaKTO e NOoKa3aHa B caejBallarta rnasa.

1.2 Pa3suBaHe Ha nnaHa 3a STEAME 3a yyeHe u TBopyecTBo /Y&T/

MnaHbT 32 STEAME 3a yueHe u TBopyecTBo /Y&T/, pa3paboTteH oT npoekta STEAME nma 3
uen Aa NnpeaocTaBu Ha yuutennte HGOPMALMATA U pecypcuTe , KOMTO Ca HYXKHM 3a Aa ce
npunoxn STEAME ypok. MNnaHbT YueHe n TBOpYECTBO ce CbCTOM CiegHUTE NeT YacTu.

A lMpernen

b Pamkata STEAME

B Uenn n MeTtoponorua

I MoprotoBKa n Metogonoruma

[ MpunoxeHne

CnepnBa KpaTKo onucaHue Ha Yyacture:

A 06w, nperne Ha MnaHa 3a YueHe n TBop4yecTso

Tasu yacT cbabprka 0bwa nHpopmauma 3a MNnaHa KaTo:
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o [peameTtunte, KOMUTO BKAtOUBa (S-T-E-A-M-E) 1 3arnaBmeTto Ha NpoeKTa

e OcHosononarawaTa Tema nam BbNpoc

e Bwb3pacrtoBarta rpyna u Knacosete

e [lpogbnKMUTENHOCTTA, BpeMeBMAT rpaduk, 6poAaT Ha geltHOCTUTE M NoAPaBHABAHETO C
yyebHaTa nporpama Ha nnaHa 3a YyeHe n TBop4ecTBo

e KpaTKo onucaHue Ha npoekTa u/ nnmn yyebHu emHOCTM, OTHACcALWM CE A0 uenuTe

e CobTpygHuULM, USTOYHMLUM N NPU3HATENHOCT

b PamkaTta STEAME

Tasu yact npasu gMpeKTHa npenpaTka Kbm pamkata Ha STEAME. U cbabpika
cnegHuTe TpU NOACEKLUN.

e YUMTeNCKo CbTpyAHNYECTBO : Yunten 1 cm cbTpyaHmum ¢ Yuuten 2 n ce opmynnpa
PbKOBOACTBOTO 33 yY4eHULUTe

e OpraHusayus Ha STEAME Ha npaKTtuka B »kuBoTa / SiL/: Cpelua c npeactaBuTenu Ha
busHeca, MNpeanpuemayecTso — [JHM Ha NpaKTMYECKO npunoxeHune Ha STEAME.

e Cb3pgaBaHe Ha NJaH 3a gencreune: ¢ npenpaTtka KbM ETanm u CTbnku Ha PamKaTa
STEAME.

B Llenan n Metogonorusa

Ta3u yacT onucea y4ebHUTE Uenun 1 3aga4um 1 pesyatatute ot obydyeHunero,
npeaBapuUTenHUTe 3HaHUA U HEOBXOANMMMUTE YCN0BUSA 3a yYalLUTe, MOTUBALMSA,
MEeTOoA0/10r1A, CTPATErMn 1 T.H.

CbabpKa cnefHUTe YeTUpKU Noa-oTaena:

e Lenu n3agaun Ha obyyeHneTo: AndepeHumpaHe Ha LenuTe 1 3agaduunTe u
onpeaenaHeTo UM, ynoTpebsBaiku noaxoasLwmTe rnaroim, oTHacAWwMm ce Ao
CbOTBETCTBALLMTE KOMMNETEHLUNN /3HAHUA — YMEHUS — LLeHHOCTK/ , TOBA, HA KaKBO Lue
6bae cnocobeH yyalma cnes NpoeKTa.

e Pe3ynTaTtu oT obyyeHneTo: ednHmnpaHe Ha Peayntatute ot ObyyeHneTo ynoTpebaBaliku
rNaronu 3a AencTeme, O4akBaHUTE Pe3yNTaTU U BCUYKKU APYTM OTYHETEHM pe3yaTaT Uam
,TBOpEeHua’.

e [lpeaBapuTenHu 3HaHUA N HeobxoaMMM yCNoBUA

e Motusauma, Metogonorusa, Ctpatermm u NomoLLHM cpeacTBa: cTpaTernm Ha
npenoaasaHe, NoAX04M, METOAN U/UAN TEXHMKM 33 NOCTUTAHE Ha 0BYYUTENHUTE LENN U
pe3ynTatv /npoeKkTHO-6a3npaHn, OCHOBABALUM CE Ha TbPCEHE Ha MHPOPMaLMUS, Ha
pelwaBaHe Ha NPobaem UaM BbNPOC, UTPOBU U T.H./ pasrpaHMyaBaHe Ha HY»KAUTEe Ha
yyeHuunTe/ cTunoBe Ha yyeHe, N3MoA3BaHe Ha MHOMKECTBO CpeACTBa 3a NpeAcTaBAHE Ha
MHPOPMaUUATA, POIUTE HA yYeHULMUTE e T.H./

I MoarotoBka u CpeacTsa

B Ta3u yacT ce roBopu 3a NoAroTOBKaTa, KOATO € HY*KHa, NOAroTOBKAaTa Ha NPOCTPaHCTBOTO
3a yYeHe, pecypcuTe, MHCTPYMEHTUTE U T.H. CbabprKa TPU NoA, CEKUMN:
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e [oaroTtoBKa, OpraHusauma Ha NPOCTpaHCcTBOTO, CbBETU 3a paspelLaBaHe
Ha Bb3HWKHaANM Npobaemu: npoueaypu, NPOCTPAHCTBO U MaTepMaHa NoOAroTOBKa,
06CTaHOBKaTa B K/acHaTa CTas, A4eMHOCTU Ha OTKPMTO, KOMNIOTbPHA labopaTopuma U T.H.

e Pecypcu, MHCTPYMEHTU, MaTepmnanu, NpUCTaBkn, obopyasaHe: M3TOYHULN C UHCTPYKLMU
N ANTUTANHU MaTepManm CbC CbOTBETHUTE CNPABOYHM MaTepPMann 3a U3MNbJAHEHMETO Ha
y4ebHusa nnaHx.

e be3onacHocT 1 3gpaBe

[ U3nbnHeHue

Tasun yact onmcea LANOCTHMA NOAXOA KbM NpuaaraHeTo Ha YuT nnaHa KaTo npeacTasa
CMNUCHK OT AeMHOCTUTE U NpoLeaypuTe Ha y4ebHUA npouec , METOAMUTE 33 OLLEHKA,
npeacTaBAHETO Ha pe3ynTaTuTe oT 0bydyeHmeTo 1 T.H. CbabpKa cnegHuTe 4 yacTu:

e Ob6yunTenHM AerHOCTH, Npoueaypu, ocmucnaHe: KpaTko U nsyepnateniHo onncaHme Ha
TBOPYECKUTE AEMHOCTH, 3a4a4M UAn obyuntenHn aenctensa / uHamemnayanHa u otbopHa
paboTa B KNacHMTe cTan/. AHra)kMpaHoOCT M aKTMBHO yYacTUe Ypes NPaKTUKa.
ObpaTtHaTa Bpb3Ka OT yYEHULM N OTYUTAHE HA HAYMHUTE UM HAa MUC/IEHE, NPOLLECU UK
yyeHe. HabnogeHne Ha obyyeHMeTo Ha yYeHMUUTE U U3MepBaHe Ha HanpeabKa UM.

e OueHKa -: OueHABaHETO M GOpPMMpPALLUTE NPOLLECK HA OLEHKA M NpaBM/Ia 33 U3MepBaHe
Ha CNOCOBHOCTUTE Ha yYeHUUMTe Aa ce NpeacTaBAT cnopes ONMCAHOTO B LienuTe.

o [lpeactassaHe — [JoknagsaHe —CnogensaHe: [loKyMeHTU, pe3ynTaTh, TBOPEHUA, NPOAYKTH,
Cb34aZEHM OT y4EHULUTE, C LMUTUPAHE HA U3TOYHULM, yeb nMHKOBE W Apyru 3a
crnogensHe oHNAMH.

e [onbnHeHune — [lpyra nHbopmauyma

Metoponorunte, OueHABaHeTo M lNpeacTtaBAHETO Ha NaaHa Ha STEAME YuT ca onucanu
HaKpaTKo B cieABaluuTe pasaenm /aHaauTUYHM ONucaHMA ca npeacTaBeHn B AHekc 2/

1.3 MeToaonornu npueTn ot pamkata Ha STEAME /MBY, UBY, PMNBY/
CnegHnte TpU METO40/I0MMKN Ca Bb3NPUETU OT pamKaTa Ha STEAME:

A. MNpoekTHo-6a3mnpaHo YueHe MBY

b. YuyeHe ocHOBaHO Ha u3cneasaHe NOY

B. YuyeHe, ocHOBaHO Ha pa3pellaBaHe Ha npobaemu PMOY

Te3un ca obssicHeHM HaKpaTKo B cieaBallma naparpad /aHanntmyHm STEAME onucaHua ca
npeacrtaseHn B AHekc 3,4,5/

Metoaonorua Ha lNpoeKkTHO ba3upaHo YueHe

MpoeKTHO-6a31PaHOTO yYeHe e MeTo/, KOMTO € LMPOKO NPU3HAT KaTo HauyMH 3a
NpeAocTaBAHE Ha aKaZeMUYHM 3HAHUA U YMEHMA YYEHULNUTE Ype3 TAXHOTO BbB/IMYAHE 33
NPOAB/IKUTENHO BPEME B pa3c/ieBAHETO U TbPCEHETO HA OTFOBOPM Ha aBTEHTUYHA U
CNOXKHA 334a4a, BbNPOC MK NPean3BUKaTeNncTBo. MeToLo/10rMATa Ha yYeHe e
CTPYKTYpPMpPaHa OKO/I0 BHUMATENIHO NPOEKTUPAHN NPOAYKTM M 334a4M U YYEHULNUTE UMAT
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Bb3MOXHOCT A3 NOKaXKaT 3HaHMATa U YMEHMATa, KOMTO ca Npnaobunm Yypes cb3gaBaHeTo Ha
obuecTBeH NPOAYKT, KONTO Aa 6bae NnpeacTaBeH Npes UCTUHCKA NybanKa. MHTerpupaHeTo
Ha lMpegnpuemavectso unm bnsHec 8 STEAM 3a ga ro A4onb/IHM U 33 Aa cb3gane STEAME
pamKa Ha, Hanb/AIHO OTroBapsA Ha M3NCKBaAHMATA Ha [POeKTHO 6a3npPaHOTO yYeHe u
nonobpaBa Bb3MOXKHOCTUTE 3@ NpUAaraHe.

CunHaTa YyepTa Ha TO3M NOAX0/, € OCHOBAaBaHETO Ha aBTEHTMUYHOCTTa Ha y4ebHuA npouec u
KpaMHUTe pe3ynTat 1 e CUAHO CBBbP3aHO C pa3BMBAHETO Ha YMeHUATa Ha 21 BeK, KOUTO
MHTErpmMpaT MeTo0/10TMATa Ha NPOEKTHO-6a3MPaHOTO yYeHe KbM NaHoBeTte Ha STEM,
STEAM n STEAME. ®uHaHcoBa, 3apaBHa, eKOIOrMYHa , UHOOPMALMOHHA U TEXHO/IOTUYHA
rPAaMOTHOCTM ce pa3BMBaT U NPUAOOUBAT 3ae4HO C MEKAYKYNTYpPHA rPaMOTHOCT, KOATO
BK/1H0YBA BCUYKU NpeaMEeTH : 06LLyBaHE N CbTPYAHNYECTBO, KPUTUYHO MUCNEHE U peLuaBaHe
Ha 334a4M, TBOPYECTBO, , OTFOBOPHOCT, U COUMANHN U MEXAYKYATYPHU YMEHUA.

MeTtoponorna Ha YueHe OCHOBAHO Ha uscneasaHe

MbpBaTa cTbMKa OT YYeHne OCHOBaBALLLO Ce Ha n3cieaBaHe e NtbonnTCTBOTO. YueHnuuTe
MaHeBpMpaT NPoLLeCUTE CM HA ydYeHe Ype3 BbMPOCK, Te ca B POSIAT aHa uUscaegoBaTenu

, KOWUTO OTKPUBAT OTroBOpUTE 3a cebe cu. Yuntenart e pacnunantatop , MeHTop. Yunutenat
NPUCHCTBA 3a A Aa Cneiu HanpeabKa Ha YY4eHUUMTE M1 33 Aa NPefoCTaBA CTPYKTYPHA
noAKpena , Korato e Heob6xoAMMO 1 3a Aa yBepu, Ye GOKYCbT OCTaBa BbPXY BbNPOCUTE U
HabaoaeHMATa Ha ydeHnumTe.

Ob6pasoBaHneTo STEAM 1 npeanpnemayecTBsoTo CTaBaT BCe NOBeYE U NOBEYE TACHO
cBbp3aHK. Toea ce cnyysa B STEAME. He Ha nocnegHO MACTO, 3aW,0TO Bpb3KaTa mexay
HayKa W npeanpuemayecTBo e cuaHa. EANH OT KpalbrbHUTE KAMbHU B
npegnpMemayecTBoTo U BusHeca e cb3gaBaHeTo Ha naeun. EanH ot obuonpueTnte nogxoamn
KbM Cb34aBaHETO Ha MAEN 33 HOBU NPOAYKTU UAN YCNYTU € Cb34,aBaHETO Ha pelleHne Ha
AafeH npobnem. HammpaHeTo Ha peleHne e OCHOBAaTa Ha BCEKM K/IOH Ha

Haykata. Ob6pasoBaHueTo no STEAM m npeanpuemayecTBoTO BbPBAT PbKa 3a pPbKa .
KomneTeHuunte, Konto ce usmckeaT B STEAM KaTo TBOpYECTBO, pellaBaHe Ha npobaemu ,
npeasuanmMBOCT, a4aNTUBHOCT Ca HYXKHUTE M 3@ yCnexa KaTto npeanpueman.

YunTenure e Hy»XXHO Aa MMaT NpeaBus , Ye *KenaHWeTo ga paspelmw eamH npobaem e ToBa,
KoeTo npaBn STEAME TonKOBa NPUATHO 32 MHOTO yYeHULN. Yuntenute TpabBa Aa AafaaT Ha
YYEHULUTE UHCTPYMEHTUTE U YMEHUATA Aa pewaT npobaema v aa ru Habntoaaeat Kak Te ce
CNpaBAT camMm.

MeTtogonorus Ha YueHe, OCHOBAaHO Ha pa3pellaBaHe Ha npobaemu

PaspelwaBaHe Ha Npobaemu nan 3agaum e npoLeca No aHan3a Ha onpegeneHa
npobaemaTnyHa CUTYauMA C Lien Aa ce HaMepw paspelleHne. 3Ha4YeHNETOo Ha Ta3u
MeTo[0/10T1A e cNocobHOCTTa Aa Cce HAaCbPUM MOTUBMPAHOCTTA, A3 Ce Aae NPeaMMCTBO Ha
KPUTUYHOTO MUC/IEHE M Aa Ce NOATUKHAT yYeHULUUTe Aa U3MO0I3BaT eXeaHEeBHUTE CU YMEHUA
OT XKMBOTa. YUUTENAT MMa pons Ha GacnamnTaTop , KOMTO 0HACHABA KaK paboTu
pa3pellaBaHeTo Ha Npobaemu , pbKOBOAM NBbPBUTE CPELLM, MOKA3BA MHCTPYMEHTUTE , BbPXY
Ce Kpenu BcAKa OT CTbNKUTe /Hanp. neT B natoc X, AHanu3 Ha KopeHa Ha npobaema u
Apyrv/, nnocTpupa CXoaHW NPUMepK M Nnomara ga ce n3bareat KanaHuT. Mo3HaBaTeNHUAT
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NPOLLEC YECTO A0BEXKAA A0 OTKPMBAHETO Ha HEOYAKBaHM pa3pelleHuns. U paspelsaBaHeTo Ha
npobsemn BKNKOYBA:

e Pasbupane
e [lporHo3upaHe
e [lnaHupaHe
e [lpoabnKeHune
e OueHaBaHe

1.4 OUEHKA HA U3MbJ/THEHUETO HA MPOEKTA

OCHOBHWTE e/1eMeHTHM 3a OLLeHKa Ca CBbp3aHM C TOBA KOAIKO oT npeameTtumTte Ha STEAME ca
NOKPUTU OT NaHa 3a y4eHe M TBOPYECTBO . KOM KOMNeTeHLU MU Ha Y4EHULUTE Ca NOKPUTU U
OT KO NpoLecHu 4Ypes NPOeKTHO 6asnpaHus NpoLec , BKAYUTENHO MeToauTe 3a
dopmaTmpallo oueHsaBaHe. Tesn enemeHTn ce 6a3npaT Ha NpaBmaaTa B3ETU OT CAegHuUTe
6ubnuorpadpum:

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

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

e HabnwopeHuna B KnacHata ctas (e.g. A Practical Guide to Improving Classroom
Observations) MpoeKkTHo-6a3upaH noaxon, (e.g. BIE-PBLWorks Rubrics , The Complete
Guide to Student Digitan Portfolios)

BnaHka 3a MpaBunaTta 3a oueHKa Ha paboTtaTa Ha yueHUUMUTe CbabpXKa cneaHnTe 4 OCHOBHM
pasgena:

1 STEAME MpeameTn (06110 NpeacTaBAHe MO OCHOBHUTE UAEU, ANCUMNANHU U CbAbPKAHNE
3a HuBO K12)

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

3. YnpaBneHue Ha NnpoeKT, [pouecu Ha pa3sBuTmMe N peannsauma

4. ®opMMpaLLLo OLeHABaHE /KOHKPETHO 3a BCEKM NJIaH MO y4eHe 1 TBopYecTBo/

bnaHka 3a OueHaBaHe Ha STEAME e npeactaBeHa B AHeKc 6.

1.5 KOMYHMKAUMOHHM YMEHUA Ha YYEeHULUTEe KaTo pe3yaTat oT npoekta STEAME

PamKkaTa Ha KomneTeHuMnTe Ha STEAME onucBa n npeacTaBa BCUYKM CbOTBETHM 061acTM Ha
KOMMNEeTEHTHOCT, KOUTO Ca CBbP3aHM C KOHTEKCTa Ha NpeanoxeHua noaxoa. M cpep tax ca
yMeHMA 3a obLLyBaHe, KOUTO YYEeHULUMTE Ca OKyparkaBaHU Aa pa3smBaTt U nogobpasat no
Bpeme Ha y4yebHuA npouec.

HaunHbT, no Kovto STEAME ce cTpemu Aa NOCTUIHE TOBA € KaTo aHraXXMpa ydyeHnumTe aa
obuyBaTt no TexHuTe pesyntatn ot STEAME npoeKTu ypes pa3nmyHmM Habopu oT aencTema
KaTo eNneKTPpOHHWNA aHeBHUK Ha STEAME.
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MNogpobHa MHGOopPMaLMA 32 eNeMeHTUTE 33 Pa3BUTUE Ha NPE3EHTALNOHHM YMEHMUA Mo
NpoeKTa ca gageHn B AHeKc 7 u 8.

OCHOBHWUTE HabopW OT NPE3EHTALMOHHN U HAYYHU KOMYHUKALMOHHN YMEHUA, Ha KOUTO
HabnsAra NpoekTa ca NpeacTaBeHn No-A0y.

A YmeHua 3a HayuHa KomyHuKauua

MpoekTbT STEAME, cTpemelku ce Aa aHraxKmnpa yYyeHMumMTe B PasBUTUETO Ha YMEHUATa UM
3a obulyBaHe , I’ NOATMKBA Aa NpeaaBaT TeXHUTe COBCTBEHU A0KNaAN KbM [IHEBHMKA Ha
STEAME TBopeHUA 3a 1 OT y4eHUUM. 33 Aa HAaBUTMpPaA YCMAMATA UM, eKnnbT Ha STEAME e
Cb34an HAPDBYHUK C HACOKM , YNATO ayauUTOPMA Ca MIaguUTe aBTOPU cpes ydeHnuuTe.
HacokuTe, KouTo ca npeAcTaBeHn B 61aHKa ca yYEeHUYECKU A0KNA4, , ONUCBAMKM U BOAENKMU
YyYeHMUMTE, CTbIKa MO CTbMNKa , Kak aa pa3paboTtat Bcekn otaen. Camata 61aHKa cheaBa
OCHOBHMTE NPUHLMMNM HA Cb34aBaHe Ha HAay4YeH AOKNAL M BbBeX4A YYEHUUMTE B HAYMHUTE
[a NpeAcTaBAT TEXHUTE HAay4YHU OTKPUTUS UM TBOPOM B eAMH No-opULMANEH HAUYNH Ha
M3pasABaHe M No TO3U HAUYMH A3 PA3BMBAT TEXHUTE YMEHMA 33 Hay4YHA KOMYHUKaLMA.

YmeHuATa 3a obulyBaHe ca camoctoATeNIHa 061acT B pamKuTe Ha npoekta STEAME u
pamKaTa Ha YMEeHUATA, KOUTO Pa3BMBa, U Ype3 NPeLOoCTaBAHETO Ha NPOCTPAHCTBO Aa ce
M3pas3ABaT Ype3 NpoLec Ha HaydyHa KOMYHUKaLMA , Lenun aa cebpxe no-gobpe obnacture
npUHagAexKawm Ha HayYHNUTE KOMNETEHLMN C Te3M HA KOMYHUKALMOHHUTE
KOMNeTeHUMN. YUYeHUUMUTE LLLe e HYXKHO A3 Ce 3aMUCAAT KaK ga NpeacTaBAT cBoUTe
OTKpUTMA /NpoeKTn/ TBOpeHMs KaTo cieasaT onpeaeneH Habop npasuna [Publication
Manual of the American Psychological Association (6th Edition, 2010)],ynotpe6aTa Ha
CTOMHOCTM M Tabamum n ap. YdyeHuumuTe CbLLo nonyyasaTt obpaTHa Bpb3Ka noa popmaTa
noao6Ha Ha Ta3n, KOATO Ce OYAKBA OT HAYYeH XKYyPHaN KOraTo ce NpesaBa AOKYMEHT 3a
nybanKkysaHe.

b lMpe3eHTaUMOHHU YMeHUA

Mpe3eHTaUNOHHUTE YMEHUSA Ca TE3N YMEHMS, OT KOUTO CE HYKAAAT yYeHuuMTe 3a ga morat
Aa NpaBaT eGEeKTUBHU U yBAEKATENHM Npe3eHTauun npes pasnnyHm sugose nybavka. Tesu
YMEHMA NOKPUBAT pPas3IMiHM 061aCTM KaTo CTPYKTYpaTa Ha Npe3eHTaumMATa Ha yYeHmuuTe,
AM3aliHa Ha cnalioBeTe Ha Npe3eHTaLmMATa, TOHA Ha r1aca UM, e31Ka Ha TAN0TO, Ypes KOUTO
o6LLyBaT yyeHnuuTe.

Mo Bpeme Ha YacoBeTe, AENHOCTUTE U NpoeKTuTe Ha STEAME, BCMYKNTE OT OCHOBHUTE
ACNEKTM KATOo TeopMA U NPaKTUKa ca NOKpuUTK: Haykn, TexHonorma, HxKeHepcTeo, U3KyCTBO,
MaTtemaTuKa, MNpegnprvemayectso. YUNTENAT MMa OCHOBHA PO/ B NpoLeca. Y4ebHMAT nnaH
NocTaBsA HaCOKUTE , HO aKo yuuauueTo He npunara STEAME B yuebHUTE AeMHOCTM, TO TOraBa
OTAENHUAT yunTen TpsbBa Aa OKyparkaBa yYyeHUUMTe Aa paboTaT BbpXy TEXHUTE
npe3eHTauum 1 KOMyHUKaLWMOHHN YMEHUA OT CaMOTO Hayano. ToBa ce OTHaCA CbLo U A0
paboTaTta Ha camuTe yunTenn n ynotpebaTta Ha npe3eHTauum B TEXHUTE YacoBe U AeMHOCTU.

OcHoBHUTe $asu Ha ycnelHaTa npeseHTauus ca:
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A noarotoBKa

b npeacraBaHe

B npocnegasaHe

2. YNbTBaHe 3a U3roTBAHE Ha NAaH 3a y4eHe U KpeaTUBHOCT

MpoueaypaTta 3a pa3paboTBaHe M npuaaraHe Ha npoekta STEAME, 6asupaH Ha noaobeH MNnaH 3a
yUYeHe M KpeaTUBHOCT, ce pbKOBOAM OT cnefHuTe Tpu rnasHK STEAME cTtbnba.

2.1 NMoarotoBKa OT yuntenu (4 cTbnkm)

1. dopmynnpaHe Ha NbPBOHAYaNHU UAEMN NO TEMATUYHMTE ceKTopu/ chepu, KouTo Tpabea Aa
6baat obxsaHaTh

2. AHraxupaHe Ha no-wimpoka ayautopus / paborta/ 6usHec/ poautenu/ obiiectso/ okonHa
cpena/ etuka

3. HabensasBaHe Ha Bb3pacTOBa y4eHMYECKa rpyna — cBbp3aHa ¢ oduumanHaTa yyebHa
nporpama — NocTaBsHe Ha Leaun 1 3a4aum

4. OpraHv3upaHe Ha 334a4YnTe Ha y4acTBaLLUTE CTPAHWU — onpeaeiaHe Ha KOOPAUHATOP —
PaboTHU MecTa U T. H.

2.2 dopmynumpaHe Ha nnaH 3a gencreme (18 cTonkm)

[lod2omoska (om yyumesnu)

N

Bpb3ka ¢ PeanHunsa CeaTt - OTparkeHune

Crtumyn - MoTuBaumsa

dopmynnpaHe Ha npobaem (NoO Bb3MOXKHOCT Ha eTanu Uaun gpasun) Kato pesyntart
OT ropecnomeHaToTo

Paspabomka (om yyeHuyu) — Pbkosodcmeo u OueHka ( 8 9-11, om yyumernu)

®

Cb3gaBaHe Ha npeanctopus- TbpceHe/ cbbupaHe Ha MHbOopMmauma
OnpocTtaBaHe Ha TemMaTa- KoHpurypmpaHe Ha npobiema c orpaHuyeH 6poit
M3NCKBAHMUA

Cb3aaBaHe Ha Kasyc — AM3aliH - onpegensHe Ha MaTepuasnu 3a uarpaxaaHe/
pa3paboTtBaHe/ cb3aBaHe

N3rparkaaHe — paboTeH npouec — M3Nb/IHEHME HA NPOEKTU

HabntogeHune — EkcnepumeHTMpaHe — MbpBOHAYaHW 3aKa04eHuA
[NoKkymeHTaums- TbpceHe Ha TemaTuyHu obnactn (STEAME chepu) cBbp3aHu ¢
nsydyasaHua npeamet — ObscHeHUe 6asmnpaHo Ha CbulecTByBalm Teopun u/ nnm
Emnupuynm Pesyntatn

10. CbbupaHe Ha pesyntatn / Hpopmauma 6asmpaHa BbPXy TOUYKK 7, 8, 9
11. Mbpea rpynoBa NpeseHTaumna oT y4eHULUH

KoHgpueypupaHe u Pesyamamu (om yyeHuyu) — HacoKku u oyeHasaHe (om yyumesnu)
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12. OyepraitTe matematmyeckn unm apyru STEAME moaenu 3a onvucaHue/
npeactaBaHe/ UNOCTPUPaHe Ha pesyaTatuTe

13. MNpoy4BaHe Ha pe3ynTaTmTe OT T. 9 U U3BEKAAHE HA 3aK/OYEHMA, KAaTo ce
n3nonssaT. 12

14. MpunoxkeHnsa B exxegHesmeTo — MNpeanorkeHna 3a pasBuTmMe Ha 1. 9
(MpeanpuemayecTBo - AHW Ha npunaraHe Ha STEAME B xuBoTa)

[peaned (om yyumenu)

15. Pa3rnepaite npobaema v TO Npu NO-B3UCKATENHM YCA0BUA
3asbpwisaHe Ha npoekma (om yyeHuyu) — Hacoku u oueHasaHe (om yyumenu)

16. MNMoBTopeTe cTbNKM 0T 5 A0 11 ¢ 4ONBAHUTENHU AU HOBU U3NCKBAHMA TaKa KaKTO
e dopmynupaHo B T. 15

17. MNMpoy4ysaHe — PasrnexgaHe Ha cayyam — PaswupasaHe — Hosu Teopumn — TecT Ha
HOBOHaMNpPaBeHW 3aKNOUYEHUA

18. MNMpeacTaBaHe Ha 3aKAOYeHMNA — KOMYHUKAUMOHHWN TaKTUKW.

2.3 [lencTBMA U CbTPYAHUYECTBO Ha YyeHMUum 1 YunTtenn (10 cTbnKu)

Bcekn STEAME npoeKT nma KpaTKO onucaHme 1 cxema Ha OpraHM3aumMoHHUA peg u OTrOBOPHOCTU 3a
OEeVHOCT cbobpa3HO HAKOW OT CeAHUTE €TaNM U aKTUBHOCTU Ha YYEHULM U yUnTENN;

ETAII | OeiiHoctn/ CTbnku OenHoctn / CTbnKM OenHoctn/ CTbnku
Yuutenn 1 (Y1) Ha yyeHuuuTe Yuuten 2 (¥2)
CoTpygHmnyectso c Y2 m Bb3pacTosa rpyna: CobTpyaHu4yecTso c Y1 u
HaNbTCTBAHE Ha y4YeHMKa HanbTCTBaHEe Ha YYeHMUKa

A MoarotoBKa Ha cTbnkn 1,2,3 CbTpyaHM4eCTBO B CTbMKa 3

B PbKkOBOACTBO B CTbMKA 9 4,5,6,7,8,9,10 MoanomaraHe B

PBbKOBOACTBOTO B CTbMKa 9
C KpeaTuBHO onieHsiBaHE 11 KpeatuBHo oneHsiBane
D PvxoBoncTBO 12 PxxoBoncTBO
E PvxoBoncTBO 13 (9+12) PvroBoacTBO
F OpraHuszauma - AHW Ha 14 OpraHusauus -
npunaraHe Ha STEAME B Cpewwa c busHec AHW Ha NpunaraHe Ha
SKMBOTA npeacrasurenu STEAME B unBoTa
G MoarotoBKa Ha cTbnka 15 CbTpyAHMYECTBO B CTbMNKaA
15

H PvxoBonCcTBO 16 (nosTapsHe 5-11) Iloagnmomarane B
PBKOBOJICTBOTO

[ PvxoBoncTBO 17 ITonmomaraue B
PBKOBOACTBOTO

K KpeatuBHoO onieHsiBane 18 KpeatuBHO onieHsiBaHe
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3. STEAME lNnaHoBe 3a yyeHe U KpeaTUBHOCT

Cnep, 3aBbplUBaHeTO Ha obpasumTte, STEAME NpoeKTHUS eKun, pa3paboTn CbBMECTHO, NPOTOTUMEH
N/aH 3a yYeHe M KPeaTMBHOCT, BKAIOYBALL, YYMTENN B TO3M MpoLEC, 33 TecTBaHe U GUHANM3MpPAHE HA
nnaH obpaseua. ToBa 6e ocHoBaTa, KaTo nNpoToTUN U npumep [ceKkuma 6.1], 3a No-HaTaTblUHO
pa3paboreaHe Ha STEAME nnaHoBe 3a yYeHe U KpeaTUBHOCT 3a Knacose 7-9 [Bb3pacT 12-15, Buxk
cekuma 6.2] n knacose 10-12 [Bb3pacT 15-18, BMK cekuma 6.3] cebp3aHn cbc STEAME (Hayka,
TexHonorus, UHKeHepcTBo, MaTemaTtuKa, MNpeagnpuemayecTso).

3.1 MNpoToTUN Ha NJ1aH 3a y4eHe U KpeaTUBHOCT

MPOTOTUMHMAT NAaH 33 y4EHE M KPeaTMBHOCT € CBbP3aH C TOBa Kak MOXKeM Aa cb3gasem “customized
e-shop” “nepcoHannsnpaH enNekTPoHeH MarasuH”, sydyaBaiikKm UKOHOMMUYECKUTE MOHATMA 33 LEHW,
npuxogu 1 nevyanbu B eanH 6usHec. CbCToM ce OT NeT AelHOCTM 3a ABa y4yebHu Yaca oT 90 MUHYTH
(MbpBM YPOK), BKNOYBAT aHA/IM3 U M3UMC/ISBaHe HA pMpMeHa neyanba, aHANU3 Ha PasXxoauTe U Kak
Tasn dMpma cb3gaBa M yBesiMYaBa CBOWTE Mpuxogu. Taka ye, Nopagyn BCUYKKU TE3U MPUYMHK, Npes
BTOpPMA Yac oT 90 MUHYTK (BTOPU YPOK), BCAKA rpyna y4eHMLM NPOeKTUPa U Cb34aBa NepcoHaansmpaH
e/IeKTPOHeH MarasuH, Kato ¢dopmynnpa peaneH npobaem. Mo To3n HauyuH, Te pa3bupaTt nasapHUA
MeXaHU3bMm B AeNcTBUE.

[TpOTOTHITHHAT TUTaH 32 yU4EHE U KPEAaTHBHOCT 3a MIEPCOHATU3UPAHUS SIICKTPOHEH Mara3uH ¢
BKJIFOYEH KaTo AHeKC 9.

3.2 Pa3paboTBaHe Ha N/aHOBE 3a Y4eHe N KpeaTMBHOCT 3a Ksacose 7-9

MpoekTbT STEAME pa3spabotu cneaHute 15 MnaHa 3a yuyeHe U KpeaTMBHOCT 3a Knacose 7-9 (Bb3pacT
12-15), cBbp3aHu cbc STEAME npeametn (Hayka, TexHonorusa, WHxkeHepcTBO, MaTemaTtuka,
Mpeanprvemayectso), MOTUBMPANKU CbTPYAHUYECTBOTO MENKAY Y4YMTENM 33 MOCTUraHe Ha
MHoOronpegMeTeH NOAX04, Ype3 OCUTYPABaAHE Ha Hy»XHaTa MHGOPMALLMA 1 pecypcu KaTo ce M3Mo.3Ba
O6paseLa 3a y4eHe U KPeaTUBHOCT, KOMTO € ONMUCaH B NPEAULLHMN CEKLMM Ha TO3WN A0KAA4,

CNUCBHKBT Ha BCUYKM Te3M [1aHOBe 3a y4eHE M KPEeaTUBHOCT e BK/ItoUeH KaTo AHeKc 10.

3.3 Pa3paboTBaHe Ha Nn1aHOBe 3a yYeHe M KpeaTUBHOCT 3a Knacose 10-12

MpoekTbT STEAME pa3pabotu cneaHute 11 MNnaHa 3a yueHe 1 KpeaTUBHOCT 3a Knacose 10-12 (Bb3pacT
15-18), cBbp3aHM cbc STEAME npeameTtn (Hayka, TexHonorusa, WHxkeHepcTBO, MaTtemaTtuka,
MpepnprMemayecTso), MOTMBUPANKM CbTPYLAHMYECTBOTO MENKAY Y4YMTENM 33 NOCTUraHe Ha
MHOronpegMeTeH NoAxo4, Ypes OCUrypsiBaHe Ha Hy»KHaTa MHOPMALLMA 1 pecypcu KaTo ce M3Mo/3Ba
O6pa3seua 3a yueHe U KPeaTUBHOCT, KOUTO e OMMCaH B NPeAnLLHM CEKUMM HA TO3M AOKNAA.

CNUCBHKBT Ha BCUYKM Te3u 1aHOBe 3a y4eHEe M KPeaTUBHOCT e BK/ItoUYeH KaTo AHeKc 10.

3.4 OueHaBaHe Ha NJ1IaHOBE 33 yYeHe N KpeaTUBHOCT

KaTo yacT oT TO3M NPOEKT, N0 BPEMe Ha ynpaBAeHNEeTO Ha pa3BuUTaTa 0byunTesHa AeAHOCT Ha
npenoaasaTeny, C akKTUBHOTO y4acTUe Ha TPUTE yYNAULLA NAPTHLOPMU, YHACTHULUTE NpeacTaBMXa B
pasnnyHUTe 0ByUYnTENHM CECMM, NIAHOBETE 3a YYEHE N KPeaTUBHOCT pa3paboTeHn No Bpeme Ha
NpoeKTa, KOUTO ca Ha/MYHK Ype3 ObcepeaTopuaTa Ha STEAME.
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YyactHuumte npeacraBmMxa npoueca Ha oueHABaHE Ha NJ1aH 3a y4eHE U KpeaTUBHOCT. B 3amucbna Ha
TO3UN NPOEKT € Aa Ce HanpaB/iABa npoueca Ha oueHABaHEe, KaToO B HEro ce BKAKOYaT uHOnBMAU N3BbH
NPOEKTHUA €Kun, KOUTO Oa 6b,£l,aT NOMOJIEHN AOa AeﬁCTBaT KaTo oueHuTenu. MNnaHose 3a yyeHe n
KPEaTnUBHOCT, paapa60TeHM Nno Bpeme Ha C1i 06yqumeTo, Cbulo 6axa OL€HEHU, C aKTUBHOTO y4actue
Ha BCMYKM y4acTHMUM. TOBa MM MO3BOJIN Aa HATPynaT MPaAKTUYECKM ONUT C MbJIHMA npouec Ha
pa3pa60TBaHe Ha eguH NnaH 3a yyeHe 1 KpeaTUBHOCT (AM3aVIH, MU3Nb/IHEHWNE, OLLEHABAHE, HaI'IaCBaHe).

Ta3un gerHoCT No Bpeme Ha 0by4YeHMEeTo NO3BOJIM Ha NAaPTHLOPUTE Aa CvM HabaBAT 0bpaTHa BPb3Ka U
Ja yceTaT npoueca Kato Habaogatenu. Cnes obyyeHMeTo, NapTHLOPUTE M3M0/I3Baxa Tasu obpaTHa
BPb3Ka M HaTpynaHus onuT no Bpeme Ha C1 obyyeHuneTo, 3a fa peBnsmpaT ceoute MN1aHoBe 3a yueHe
W KpeaTMBHOCT.

JucKkycuaTa OTHOCHO oueHABaHeTo b6e cBbp3aHa C AuHamuyHata ¢yHKuuA Ha STEAME
Ob6cepBatopuaTa U paKTa, Ye BCEKU yuuTen moxe Aa 6bae y4acTHUK U Ja npesase CBOM
cobcTBeH MnaH 3a yyeHe M KpeaTMBHOCT, U aKo, UM KOraTo ro NPUAOXKM B KnacHaTa cTas,
NPUAPYKEH C OLEHKa, We nognomorHe STEAME notpebutennte no-gobpe ga HanpasnssaT
M U3MNON3BAT OTKPUTO AOCTbMHUTE NAAHOBeE.

OueHnaBaHeTo Ha MnaHoBeTe 3a yYeHe M KpeaTUBHOCT No Bpeme Ha C1 obyyeHuneTto e
npeacraseHo B AHeKc 12.

4. Mporpama 3a CbTPYAHNYECTBO M KPEATUBHOCT MEXKAY YYUIULLA U NPeanpUATUA

BaKHO e yumnumwaTta aa ca oTBOPeHM Kbm 06wecTtBoTo. ChbTPyAHMYECTBO C U3CNeA0BaTENCKU
WHCTUTYTU M KOMMNAHMW MOXe [Ja [AONpuHece 3a paswWuMpABAHETO Ha YyYeHWU4YecKkuTe
XOPW30HTU, KAaKTO M 33 TAXHOTO 3an03HaBaHe C U3CNeA0BaTeIN aKTUBUCTU, CBbP3BAHETO MM
C AENHOCTTa Ha M3CNeaoBaTe/ICKM LLEeHTPOBE W 3arno3HaBaHETO MM C LenuTe Ha 6u3sHec
cyb6eKTU. YyeHMUuM yyacTBalWM B YYUAULLHW TPYNKU, KOUTO PAbOTAT C KOMNAHUM U ApYyrU
N3CcNef0BaATENCKM OPraHM3aunm nevyenaT NnpeanMmcTso B:

e OnuT B pa3nunyHu chepm,

e 3anosHaBaHe C NPOyYBaHE U NpeAnprMeMayecTBo Ypes eKcnepmmeHTaneH yyebeH
npouec,

e VHPopmauma 3a mexagyHapoaHoTo obpasoBaTenHo obLecTso,

e MHbOpMaumAa 33 mexayHapoaHaTa npeanpMemMadecka 06LLHOCT,

e JlocTbn Aa pecypcu 3a MeXKAyHapoaHaTa MKOHOMMKA,

e JlocTbn A0 MHOPACTPYKTYPaATa, KOATO CbLLECTBYBA B UHCTUTYLIMN M KOMNAHUW,

e 3ano3HaBaHe CbC COLMANHMA AaCNEKT Ha MPOYYBAHETO M NPeANPUEMAYECTBOTO,

e Ocb3HaBaHe Ha cefeMHalceTTe Lenn 3a YCTOMYNBO pa3BUTHE.

Mo TO3M HAYMUH yyeHUuMTe moraT ga GpopmupaTt egHo No-Aobpo BUXKAAHE 33 CBOA b6baell
Hay4yeH 1360op oue B y4namiHa Bb3pacTt. CbTpyaHNYECTBOTO C NPenoaaBaTen U PbKoBOAHM
MLA B KOMMaHWK, N3CNef0BaTeNIN U YYEHU, KAaKTO U C yNpaBuTenm ot chepaTta Ha bBusHeca u
NPOYYBaHETO MOXe [a MMa MHOrobpoiiHM U MHOTFOCTENEHHWN MOA3M 33 TAXHOTO B/M3aHE B
CbBPEMEHHUA UKOHOMUYECKU CBAT.

KaTo 4acT oT NpoeKTa, eaMH eKu!n, 3ano4Ball, NpuiaraHeTo Ha CBOA MPOEKT, KOMTO MMa 3a uen
Aa NPUNOXKKMN Ha MPAKTUKa CBOATa unaeAa, we ce CONMbCKA C  BaXKHMU Bbnpocn n aunnemun B
npoueca Ha B3MMaHe Ha peweHne. MHOro NbTM B3MMAHETO Ha TaKoBa pelleHue e 6'b,£|,e
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TPYAHO, Tbil KaTO €KMNbT HAMA A3 MMa NOAXOAALLUTE 3HAHUA UAW ONWUT, HeobXxoaMMM 3a
OLeHABAHETO Ha LUANOCTHaTa cuTyaumsa. Mo To3M HauMH rpynuTe yYeHMLM CbC CBOUTE YUMTENN
we 6baaT NOKaHEeHM Aa CU CbTPYAHUYAT C APYrv U3CNef0BaTeNn, yYeHU U NpodecuoHanmncTy,
M3BbH YYUIMLLHATA Cpeaa, KOUTO LLEe Hapuyame MeHTOpu. MeHTopuTe ca Xxopa, KOUTo Mmat
CnewumanHn 3HaHMA M ONUT B CBOATa cdhepa M B CbLLOTO BPEME MMAT KeNaHue Aa NpeaocTaBAT
CbBET U HAaCOKM.

4.1. Npasuna Ha STEAME-ID lNporpama 3a CbTpyAHNYECTBO

MpaBunata 3a CbTPYAHUYECTBO MEXKAY YYMAMLWATA U BM3HEeca ca KaTeropmsmpaHm KakTo
cneppa:

e OpraHusupaHe Ha eKUNK 1 NpaBuaa 3a CbTPYAHNYECTBO

e Uenu (cpeln, obmsaHa Ha naen, MeToan, NPOAYKTH)

e Cpewwm (06xBaT, NPOLEC HA MOHUTOPUHT 1 OLLEHKA, CTENEH Ha OTAAAEHOCT,
bYHKUMOHANEH MEHUOKMDBHT: COpasymMeHue, ynpaBieHMe Ha BPEMETO)

e Pe3ynTaT(M) OT NPOEKTU M OLEHABAHE

e OnosecTtsaBaHe — Pa3npocTpaHsaBaHe

Mpasunata Ha STEAME-ID ¢popmaTta ca npeactaBeHn B AHekc 11.

4.2. MogensTt Ha STEAME-ID nporpama 3a cbTpygHUYECTBO

Ha ocHOoBaTa Ha ropecrnomeHaToTo MOXEM A3 Cb343aAEM HOB MOAEN Ha CbTPYAHWYECTBO
MeXay yynnuuiata uM busHeca (M3cnenoBaTeNCKM MHCTUTYTUM - KOMMAHWKM), OT KOUTO ce
3apax/Ja HOB NoKasaTesieH NnaH 3a aenctene. NpeanoKeHnsaT MoAen 3a CbTPYAHUYECTBO ce
pa3gens Ha cneHuTe 4 rnaBHM eTana:

Busunsa - Mucusa- Len - 3agaum - Npasuna

Mogen Ha cbTpyaHU4YecTBo - Pesyntatn — OnosectABaHe
PasBunBaHe Ha pe3syntaTute

OnosecTtABaHe & PasnpocTtpaHeHune Ha pe3yaTaTuTe

oo >

Bcekn eTan BKAOYBA MHOro genHocTM, Kato: Cpewm (3a Aus3aiHa, pa3paboTBaHeTo, U
pa3npocTpaHeHMeTo Ha lpoekTta), Pecypcu, Meauun, UHdpacTpyKrypa (Heobxoammu 3a
NpWaaraHeTo Ha NPaKTUKa Ha BCEeKM eTan).

Yunnuweto n N3cnepgosatencknsa MHCTUTYT — KomnaHusA, ca 4acTu OT e4Ha eKocucTema,
KbA,EeTO MHOTO BbHLWHN GaKTOPU MMAT NPUHOC B TEXHUA BbTpeLleH ,CBAT, KaTo:

e (CBAT c MHOro Pamkm ( Hanpumep: Pamku Ha KOMNeTeHTHOCT, AMrnTanHa
KOMMNETEHTHOCT),

e (AT c MHoro Crangaptm ( Hanpumep: Common Core, 1SO),

e [urutaneH ceat c mHoro Cpeam (e.g. Google Apps), and

e Pas3nnyHu n mHoroobpasHu coumantu Kyntypu u Ekocucremum.

MoaenbTt Ha STEAME-ID pamKaTa e npeactaBeH KaTo AHekc 11.
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4.3. BanngmsmnpaHe Ha STEAME-ID nporpama 3a cbTpygHUYECTBO

3a npunoxkeHneto Ha [Mporpamata STEAME-ID nma pbKOBOACTBO, KOETO MOXe Aa bbae
M3N0N3BAaHO KaToO OUEHUTeNeH AO0KNahd, KOMTO npeacTaBA CMUCHbK Ha CTbMKWM OT AeNCTBUSA,
KouTo TpsibBa Aa 6baaT pas3paboTeHn OT yunAnLWeTo n busHeca, KOMTO CU CbTPyAHMUYAT. To3K
MOZAEN Ha Baimamsauns ce CbCTOU OT CheHUTe YeTUPU rNaBHM eTana:

e Etan A: Uenu - 3agaun — Metoau - Npasuna

e ETan B: [ln3aiiH Ha cbTpyaHM4ecTBOTO — Pe3synTtatn - OnoBectaABaHe
e Etan C: Pa3BmBaHe Ha pe3ynTaTa

e Etan D: OnoBsectsaiBaHe & Pa3npocTpaHeHue Ha pe3ynTtatuTte

CbWwo Taka MOAensT 3a BanMamsauma BKAKOYBA MET OTBOPEHW MNOJeTa 33 KOMEHTap Ha
NPWIoMKeHaTa Ha NpaKTMKa nporpama STEAME-ID (cnopepa aHanu3 6a3mMpaH Ha CUTHW CTPaHU,
cnabocTtu, Bb3MOXKHOCTM MU ONACHOCTH):

e CU/THW CTPAHU

o CJ/IABOCTHU

e BB3IMOXKHOCTU

e OINACHOCTH

e [lonbnaHuTenHo onucaHne/KomeHtapu/Mpeanoxkenuns/MpomeHn/OuakBaHns

Yumnuuwata ca NnOKaHeHW ga KaHAMAaTCTBAT 3@ BCUYKM UAU HAKOU OT ,ﬂ,eVIHOCTMTe no speme
Ha NUAOTEH npouec 3a Banngnsaumna Ha ToBa CbTPyAHNYECTBO.

MoaenbT 3a oueHABaHe Ha pamkata STEAME-ID e npeacTtaseH Kato AHekc 11.

5. ObcepBaTopus

Ob6cepBaTopusATa € MHCTPYMEHT [/1aBHO 33 Y4YMTe/IM B YYMAULLE, C KOUTO Aa noaabprKaTt
ANHAaMWYHA WM apanTuBHa nporpama STEAME B cBoute yumaunwa. CbabprkaHMETO ce
AKTYaNIM3Mpa 1 pasLliMpaBa HENPEKBCHATO, TaKa Ye BCUYKM yumnTenn B EBpona n U3BbH HeA Aa
MMaT Bb3MOXKHOCTTA Aa Ce 0CBeA0MABAT 33 HOBOCTH, a CbL0 Aa MoraT Aa nybankyBaT cBou
cobCcTBEHU paboTn n maTepmanu. Hue BM NpuUKaHBame a3 M3npaliaTe Hewa KaTo: MNnaHose
33 yY4eHe W KpeaTMBHOCT (HOBM NoaxoAu NP CbCTaBAHETO Ha YPOYHM NJIAaHOBE), caliTa Ha
YYUAULLLETO, aKo B Hero uma STEAME aKTMBHOCTM KaTo 06y4MTENIHM KypCoBe CBbP3aHU CbC
STEAME, MpoeKkT ¢puHaHcupaH oT EBponenckua cbtos, cBbp3aH cbc STEAME, npumepwn 3a
STEAME eKcnepumeHTM WAM YYUAULLHM TMPOEKTU, CBbP3aHU BUAEA, MNPOBEAEHU WU
npeacToALLmn cbbutma cebp3aHn cbec STEAME u apyru 6baewm Helwa.
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102

B ObcepBaTOpMATa BCEKM MOXKE Aa:

e npepactasu MnaH 3a y4yeHe N KPeaTUBHOCT (TyK)

e NpPeacTaBM ONMCAHUE HA EKCMEPUMEHT UK NPOEKT (TyK)

e npeactasn STEAME yunnuuwieH caut (Tyk)

e npeactasu STEAME Kypc (TyK)

e npeactasn STEAME npoekT, duHaHcupaH oT EBponenckuna Coio3 (TyK)
e npeAacTasu cbobuieHne 3a STEAME cbbutme (TyK)

e npeacTtaBu MHPOPMaUMOHHA rpadumKa (Tyk)

e npeactaBu cbobueHna 3a STEAME cbcTesanus (Tyk)
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PART A (GREEK)

1. To STEAME MAatolo twv 2xedlwv Mabnonc kot ANULoupyLkotnTog

1.1 Altepelvnon Twv umapyxovtwyv STEM, STEAM kat Project Based 2xediwv
MaBnpatwyv

H mpwtn &paoctnpotnta avtwv twv Odnywwv, Tou Snuloupynbnke amod Toug etaipoug Ttou
EupwnaikoV Epyou STEAME, rjtav va Steupeviicouv meplocdtepa amnd 50 Siebvr (Eupwmalkd kat
Apepikavika) STEM, STEAM kalt Project-based ox£610 paOripatog MPOKELUEVOU VA LEAETAOOUV Ta
oTolyela KOl TO XOPOKTNPLOTIKA Tou Ba taiplalav koAUtepa ota STEAME Ix€dia Mabnong kot
Anuouvpywotntag (L&C plans). Yotepa amd cuvepyaoia kot emikowwvia petafd twv etaipwv
eruAéxOnkav 10 urmtdpyovta STEM, STEAM kat Project-based ox£6ta poOriuatog kot BAcEL autwy oL
gTaipol dnuLolpynoav £V CUVOMTIKO TIVOKA HE TA ONUOVTIKOTEPO OTolXela (oL avadopeg mou
cuvbéovrtal pe autd Kabwg Kat o mivakag rapouaotdlovtal oto Mapdptnuo 1) mou mPEMEL va TTEPLEXEL
£val 0X£610 padnuoatog Kot adopouv Ta MUPAKATW:

= Tevika — Npodlaypadec — I0von
= JtoxoL— MeBodoloyieg

= [lpostolpacia

* Edappoyn

3TN GUVEXELQ, 0 UTELBUVOG YL TO GUYKEKPLUEVO TIOPOSOTED, GUVTOVIOE TNV EMLKOWVWVI HETOED TWV
eTaipwv Kal tou¢ ocuumeptédaPe otn Sladwkaocia avamtuéng tou mpoturou STEAME Ixediou
Mabruatog, SnuUoupywvTag ML apxkn mpdtacn oL onmoia oulntbnke otnv OAOMEAELD TNG
cuumpaéng Kal eme€epyAoTnKe KABE LEUOVWHEVO TN LA TOU TipoTUTIou. Otav oL eTaipol cupdwvnoav
oTa EMUUEPOUC OTOLXELO TOU TIPOTUTIOU, TOTE cUINTAONKE Eava TIPOKELUEVOU VO TIAPEL TNV TEALKA TOU
popdn OMwWE MAPOUCLALETAL OTNV TIAPAKATW EVOTNTA.

1.2 Avamntuén STEAME 2xe6lou MdaBnong kat Anpoupytlkotntag (L&C Plan)

To STEAME Xx£610 MaBnuatog kot Anuoupykotntag (L&C plan), avantuxbnke amnd to Eupwnaiko
€pyo STEAME, Kal 0TOXOG TOU €ival va SWOEL OTOUC EKTIALOEUTIKOUC OAEG TIC TANPOPOPLEG KaL TIG
TtNYEC Ttou xpetalovral mPokeLpévou va epapuocouv Eéva STEAME pabnua. To L&C plan mepthapfavet
TLC TTAPAKATW TIEVIE EVOTNTEC:

Erlokomnnon
MAaiowo STEAME

. 2ZtoxoL kaL MeBodoAoyieg
Mpostowaoia kat Méoa

Edappoyn

ocz<r -~

AkoAoUBE( pLa cUvToun Tieplypadh Twv MPoavadpePBEVTWYV TTEVTE EVOTNTWV:
A. Emwokonnon tou L&C plan

H evotnta autr neplhapBavel Tig yevikeg mAnpodopieg tou L&C plan, énwe:
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TO OXETIKA padnpata (S-T-E-A-M-E) kat tov titho tou épyou STEAME,

™ Baoikn epwtnon n to B€ua,

TLG NALKieg KoL T Babuideg,

TN SLAPKELA, TO XPOVOSLAYPALLA, TOV APLBUOC TWV SpacTNPLOTATWY Kol TNV eUBUYPAULEN TOU
L&C plan pe to mpoypoppa omoudwy

pLa cOvtoun Teplypadr] Tou project Kai/n Twv pabnolakwyv 6paoctnplotATtwy mou oxetilovtol e
TOUG OTOXOUC

000U cuvelodépouv oto L&C plan, Tig Ny£g, KAl TLC AMAVTHOELS

B. NAaicio STEAME

Auth n evotnta £XeL dpeon oxéon Ue To mAaioo STEAME. Mepléxel Tic akoAouBeg 3 und-evOTNTEG:

Juvepyaoioa uetaéu Exmatbeutikwv: o Ekmadeutikog 1 ouvepyadletal e Tov EKMalSeuTiko 2 Kot
0OpYyavVWVOUV TNV KaBodrynon Twv padntwv

STEAME in Life (Sil) Awopydvwon: 3Iuvavinon HUE EKMPOCWIIOUC AMO TO XWPO TNG
ETUXEPNUaTIKOTNTOC, EMxelpnuatikotnta - STEAME in Life (SiL) Mépeg.

Atauopewon tou Zxediov Apaonc: Avadopd ota otadta Kal ta Brjpota tou mAotciov STEAME
(Action Plan Formulation)

C. Ztoxol Kat MeBodoAoyieg

Y€ aUTN TNV evoTnTa EpLypadovtal ol pabnotakol otdxoL Kal 0 oKomog tou axediou pabnuoatog, to
poBnolakd anoteAéopata, N MPATEPN YVWON KoL T PO AIALTOULEVO ATIO TOUG LaBnTEG, To KivnTpo,
n neBodoloyia, oL otpatnylkéC K.ATL NephapPavovtal ol akoAouBec 4 uTO-evOTNTEC.:

Madnowakoi Stoyol kat Zkomog: TauTomoinon Twv oTOXWV KAl OKOTIWV XPNOLLOTOLWVTOG T
KataAnAa pripata mou oxetilovral N avramokpivovtal oe de€lotnteg (yvwon — de€lotnteg —
afiec), mou o padnTng Ba MPEMEL VoL £XEL AMOKTHOEL LETA TO project.

Madnowaka Anotedéouata kot Avouevousvog Avtiktumog: Oplopog twv  Mabnolakwy
ATIOTEAEOUATWY PE TN XPHON PNHATWY dpAcNG, AVOUEVOUEVOG QVTIKTUTIOC OMWE KABe £idoug
napadotéou 1 ‘Snulovpynua’.

Mpdtepn Tvwon kol Mpo QmaUTOUUEVH: TPONYOUUEVN €UMElpia, yvwon kol SgflotnTeg mou
oUMBAaAouV otnv Slekmepaiwon AUt TG LabnoLakng eUneLplag.

Kivntpo, MeBobodoyia, Stpatnyikéc, Ikpiwuata: ITpatnywkéG OSLbackaAiag, mMPooeyyloElg,
uEBoSOL, Kat/r TEXVIKEG yla va emtteuxBolv oL pabnotakoi otoxol Kat ta anmoteAéopata (project-
based, inquiry-based, problem-based, maiyvidomnoinon k.Am..), diadopomoinon ot odnyieg
OVAAOYO HE T QVAYKEG TWV HadnTwv (Tpomog¢ ekpddnong, mMOAU-TPOTIKEG TOPOUGCLACELS,
avaBeon poOAwWvV OTOUG MABNTEC K.ATL.), EUTTAOKN EVEPYWV HABNTWVY, OUASIKA 1 OTOMLKA
EVOOXOANON PETA OTNV TAEN, TEXVIKEG LKPLWMOTOG, K.ATL.

D. Mpoctolpacia kot Méca

Ie QUTH TNV €VOTNTA TEPLYPADOVTAL N TPOETOLUAGIO TIOU TIPETEL va Yivel, n dldtagn tng tagng, ot
TiNYEG, Ta epyaleia KA. NepAapBavel T 3 akOAoUBECG UTIO-EVOTNTEG:

Mpoetowaoia, Atataén Taéng, ZuuBoudéc Emtiduong: Aladilkaoleg, Ywpotl, mpoeTolpacia UALKOU,
Slataén péoa otnv Tafn, eEWTEPIKEG SpACTNPLOTNTES, EPYACTAPLO TTANPOGOPLKNG K.ATL.

Mnyéc, Epyaleia, YAk, Emtouvantoueva, EEomAtoudc: EKmalSeuTIKEG TINYEG Kot PNndLakd UALKO
Tlou oXeTileTal e TIG TINYEG TTOU XpELalovTal yia tnv uAomoinon tou oxediou pabnuartog.
Aopaleia kat Yyeia
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E. Edpappoyn

H evétnta authy omotelel pla ohokAnpwpévn mpoogyylon yia tnv ebappoyi tou L&C plan
KaTnyopLlomoLwvtag Ti¢ §paotnplotntec tng padnaotakng Stadikacisg, Tic peBodoug aloAdynonc, Tng
TIAPOUCILACNC TWV OIMOTEAECUATWY K.ATL. Mep\apBavel 4 uTO-evOTNTEG:

= EKTAIOEUTIKEC ApaoTnPLOTNTES, AlabIkaoieg, AVaOoTOYOOUOG: TUVTOUN KAl KaTtavontr neplypadn
TWV SNULOUPYLKWV SpacTNPLOTATWY, TWV EPYOCLWV N TWV HAONOLOKWY EUMEPLWY (OTOULKA-
opadikn f epyacio oOAopEAELOC). EUMAOKNA Kol EVEPYO CUMETOXN UECW TIPOKTIKWY OLOKHOEWV.
Avadpaon twv HoBnTtwv Kol avooTOXAoHOG MAVW OTov Tpomo okéPng, tn Stabdikacio 1 tn
HABnon. EAeyX0G TWV YVWOEWVY TIOU AIMEKTNOAV OL LaBNTEC KAl TPOTOG UTTOAOYLOMOU TG TTPOoodou
TOUG,.

= AfloAdynon: Awadikaoieg kal poupmpikeg afloAdynong kot SlapopdwTikig agloAdynong wote va
pmopel va umoAoyiletal n avoTnTo Tou Hadnti va amodwoel 6ca €xouv Meplypadel otoug
oTOXOoUC.

=  [lapoucioon - Avagopa - Aauolpacudg: Eyypada, mapadotéa, Snuloupynuata, mpoiovra
TOPOYOUEVA MO HaBONTEC He avadopéG, OUVOECHOUG KATL. ylo SLapolpacpd oTa pEoa
EVNUEPWONG.

= [lpoektaoels — AAAec mAnpoopisg

Eldikad ol MeBodoloyieg, n A§LoAdynon, kat n Mapouciacn svog STEAME L&C Plan meplypdadovral
OUVOTITIKQA OTLG EMOUEVEC EVOTNTEC (AVOAUTLKEC TtepLYpadEC tapouatalovtal oto MNMapaptnua 2).

1.3 MeBodoAoyiec mou uloBetovvtal anod to STEAME mAaiowo (PBL, IBL, PSL)

210 mAaiclo STEAME uloBetolvtal oL mapakdtw Tpelg pebBodoloyiec:

G. MEéEBobog Baaolopévn oto Project (Project-Based Learning - PBL)
H. Mé£Bodog tng Alepeuvntikng Mabnong (Inquiry-Based Learning - IBL)
I.  MéBobdog Mabnong EmtiAuong NpoPAnuatwyv (Problem Solving Learning Methodology - PSL)

OL 3 peBodoloyieg meplypadovial CUVOMTIKA OTIG TOPOKATW Topoypddous (Mo ovaAuTikd ot
nieplypadéc STEAME napouoialovral ota Mapaptipata 3, 5 kat 6):

Mé£BodoL Mabnong Baciopévol oto Project (Project-Based Learning Methodology (PBL))

H Mabnon Baolopévn oto Project avayvwpiletal supéwg we n pebodoloyia péow tng omoiag ot
HOONTEG AmOKTOUV yvwon Kat Se€LOTNTEC LECW TNG CUMLETOXNG TOUG YLO £VOL TIHPATETAMEVO XPOVLKO
Slaotnua og éva project wote va avakaAUPouv Kal va amavToouV o€ £VA YV OLo, EVTUTIWOLOKO Kol
niepimAoko epwtnua, mpoBAnua f mpokAnon. H peBodoloyia tg pabnong Sopeital yupw amod £va
TIPOCEKTIKA OXESLAOUEVO TIPOIOV KOl SpaoTNPLOTNTEG Kol OL LaBNTEG EMISEIKVUOUVY TN YVWON KL TLG
5e€LOTNTEG TTOU £X0OUV ATIOKOUIoEL SnULloupywvTaG Eva SLOBECLO TTPOTOV TO OTolo TTapouaLAleTalL O
TipayHaTikd Kowd. H evowpdtwaon tng Emxepnuatikdétntag n tng Emyeipnong oto STEAM mou to
OUMTANPwVEeL kat Snuoupyel to mMhaiclo STEAME, avtamokpivetal MARPwWE OTLG amaltioelg Tou PBL
Kall BeATlwvel T mBavotnteg epappoyng Tou .

To KUPLOTEPO XOPOKTNPLOTIKO TNG aflomiotiag autng tng Mabnolakng Stadlkaciog kal twv
OTTOTEAEOUATWY TNC CUVOEETAL AUEDA PE TNV avantuén twy deflotntwy Tou 21°° awwvo ta omnoia
EVOwHOTWVOUV otn peBodoloyia PBL oto mAaicio tou STEM, STEAM kat STEAME. Me ta StaBepatika
HOBUaTO avamTUooOoVTaL KOl KOTAKTOUVTOL YPOUMOTIOMOL TIoU €X0UV OXECN WE TNV olkovoula, tTnv
vyeia, to mepLBaAAov, Tnv MANPodopLKA Kal TNV TexVohoyia mepAaBAVOVTAG KoL OAEG TIG TOPAKATW
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6eflotnteg:  emkowvwvia  Kal  ouvepyooia, Kptiky okéPn  kKat  emiluon  TpoBAnudATwy,
Snuoupykotnta, avaAnyn euBUVWY, KOWWVIKEG KOL SLATIOALTIOULKEG SEELOTNTEG.

M£0060¢ tng AlepeuvnTtikic Madnong (Inquiry-Based Learning Methodology (IBL))

To mpwto Prpa otn Alepeuvntikr) Mabnon eival n mepiépyeta. OL pabntég kaBodnyouv T pabnon
TOUG PLECW EPWTHOEWV, EXOUV TO POAO TOU €pWTNOEVTA TTOU AVOKAAUTITEL LOVOC TOU TLG OTTAVTN OELG.
O ekmalSeuTIKOC elval 0 opyavwTAg, o pévtopag. O ekmalbeuUTIKOC lval EKEL yLa vaL ETILTNPEL TNV
TMPO060 TWV HABNTWYV, va TapEXeL SOULKA UTIOOTAPLEN OTav XpeLaletal kat va dtachaAilel 6T To
ETUKEVTPO TIPETIEL VA TIAPAPEVEL OTLG EPWTNACELG TWV LABNTWV KAl TG TApaATNPOELS TOUG.

H ekmaidevon STEAM Kal n €MIXELPNUATIKOTNTA CUVEEOVTOL OAO Kal TEPLOOOTEPO. AUTO SUMPalveL
oto STEAME. El8IKA& n oUv&eon avapeoa oTIC GUOLKEG EMLOTAUEC KAl TNV EMXELPNUATIKOTNTO £lvoit
Sduvartr. Evag amd Ttoug akpoywviaioug AlBoug NG emixelpnuatikotntoag eivat n dnuoupyia
ETUXEPNUATIKWV WOewv. Miwa Ko pEB0SOG TNG mapaywyng WEWV ylo Kawoupla poiovia Kot
umnpeoieg eival o oxeblaopog tng emihuong evog oBévtog mpoPAnpotog. H elpeon Avong oe
npoBAfuata eivat n Baon yla kaBe kAado tou emiotnTou. OL §€L0TNTEG TNG ekmaideuong STEAM kat
NG EMEPNUOTIKOTNTAC cupBadilouv. Ot 8e€LOTNTEG MOV OMALTOUVTAL YL VO ETIITUXEL KATIOLOG 0T
STEAM eknaiSsuon Omwcg n Snuwoupykotnta, n emiluon mpoPAnudtwy, n TpovonTKOTNTA, N
T(POCOPUOCTIKOTNTA E(VOL AETA CUVUDOOUEVA LE TNV ETUTUXLO OTOV TOPEQ TNG ETUXELPNLATIKOTNTOG.
O ekmotdeutikol Tpémel va Bupouvtal molo ival to otolyeio tTng STEAM ekmaideuong mou KAVEL TO
padnua SLaokedooTkO yla Toug HaBntég: elval n emBupia va emAloouv €va TpofAnua. Ot
ekmoldeuTIKoL TpEmeL va Slvouv oToug HaBnTEC Ta epyaleia Kal TG Se€LOTNTEG oV XpeLalovTol ylo Vol
gMAUGOUV €va TIPOBANUA KoL va Toug BAEMOUV va 5O0UAEUOUV UOVOL TOUG.

M£0080o¢ Mabnong pe EniAuon NpopfAnudtwv (Problem Solving Learning Methodology (PSL)

H ‘EmiAuon MpoPAnuatwy’ eival n Stadikacio avaAuong HLOG CUYKEKPUUEVEG TIPORBANUATLKAG
KaTdotaong Kot n eVpeon Abonc. H onuaocia tg pebodoloyioag eival n tkavotnta mpowbnong Tou
KLVATPOU, eVOUVALWGNG TN KPLTLKNE OKEYNC KAl wBNong Twv Hadntwv va XpnoLLonotioouy
KOONUEPLVEG SELOTNTEG. O eKMALSEUTIKOC AElTOUPYEL WG opyavwTrS. EEnyel Tov TPOTO e TOV OToio
Aewtoupyel n emiAuon mpoPAnuartoc, kaBodnyel Tig apxikég aAAnAemidpaoelg, deixvel Ta epyaleia
TIOU amoteAoUV tn Baon tou kabe Brpartog (.. five W plus H, Root cause analysis and so on),
mapouoLalel evomolnpéva mapadsiypata kot BonBael otnv anoduyr Twv SuckoAlwv. H yvwoTiki
Sladikaoia mou akoAouBeital cuxva cuUPBAAAeL otn SnpLoLPYLK okePn. H emiluon mpoPAnpatog
oupmepAaUBAVEL TTEVTE ONUEia:

=  Katavonon

=  [p6PAePn

= Ixedloouog

=  Avatpodobdotnon
= Aflohoynon

1.4 Atlohoynon tn¢ edapuoync Tou project

Ta Baolkd otolyeia Tng afloAdynong oxetilovral e To TOoEC ePLOXEC Tou STEAME kaAUmTovtal amno
1o L&C plan, moleg 8e€10TNTEG avamTtUooOVTaL OTOUG HaBNTEG Kol PEow Tolag Sladlkaoiag auTeg
avarttuooovral/BeATLwvovTal oro To €pyo, CUUTEPIANAUPBAVOUEVWY TWV HEBOSWV TNG SLaopdWTLKAG
aflohoynong. Auta ta otolxeia Baoilovtal oTig pOUUTPIKEG OL OMoleg BacioTNKAV OTNV TAPAKATW

BBAoypadia:
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= BiBAloBnkeg neplexopévou (m.x. ReadWriteThink Rubrics, Assessment and Rubrics)

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

= ETUTOTILEG MAPATNPNOELG OTNV TAENG (e.g8. A Practical Guide to Improving Classroom
Observations)

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

Portfolios)

To mAaiclo g "Poupnpikag afLoAdynong Tou £pyou Twv padntwv" nepllappavel Tig akoloubeg 4
KUPLEG EVOTNTEC:

9. STEAME MaBnuata (overall performance of respective concepts/discipline/content of K-12 level)
10. Ag€lotnTeg (Yvwon, tkavotnteg, afiec-oupumnepldopéq)

11. Awaxeiplon £pywv, Aladikaoiec Avantuénc kat YAomoinong

12. Alapopdwrtikn Aflohdynon (mpodlaypdadetal os kabe L&C)

210 Mapdptnua 6 mapouactdletal To MPOTUTo afloAdoynong tou STEAME.
1.5 Emikowvwviakég de€lotnteg twv STEAME project mapadotéwv amod Ttoug Habnteg

To mhaioclo Se€lotitwyv STEAME, meplypddel Kal TMOPOUGCLALEL OAEC TIC OXETIKEG TIEPLOXEG TWV
Se€loTATWY OV OXETI{OVTAL UE TO TIEPLEXOLEVO TNG TIPOTELVOUEVNG TIPOOEYYLONG. AVALETT TOUG, OL
ETUKOLVWVLAKEG SEELOTNTEG TLG OTIOLEG OL HaBNnTEG evBappUvovTaL va avartiEouv Kat va BEATLWOOUV
Katd tn Slapkela tng Stadikaciog pabnong.

I16x0¢ Tou €pyou STEAME, elval va TO TMETUXEL QUTO EUMAEKOVTAG TOUG HaBNTEC o Slabdlkacieg
ETUKOWVWVIAC Twv amoteAeopdtwyv Twv STEAME project toug péow SpaoTnPLOTATWV OMWE N
dnuooieuon toug otnv nAektpovikn ebnuepidba tou STEAME.

Mo avaAUTIKEG TANPOdOpPIEG yLa Ta OTOLXELA TNG AVATITUENG EMIKOWVWVLIAKWY de€lotitwy tou STEAME
project Sivovtat ota Mapaptripota 7 Kot 8.

OL KUpLeG opadeg Twv SeflotNTwy eMmLKOWVWVIOG Kal Tapouaciaong ota onoia eotidlsl to STEAME
project, mopoucLAlovTaL TAPOKATW:

A. Ag§Lotnteg EMiotnovikng Emikowwviog

To STEAME project, £xeL 0TOX0 va eUMAEEEL TOUC LABNTEC OTNV OVATITUEN SEELOTHTWYV EMIKOWVWVIAC O
B£pata mou adopolv ToUElg Tou emiotnToU Kal Toug evBappUVeL va uTtofaAlouv To S1KO Toug apbpo
otnv epnuepida tou STEAME n omola Snuoupyeital amo pabntég kat mpoopiletal yia pabntég. H
opada tou STEAME project dnuioupynoe €va apxelo pe odnyle¢ to omoio ameuBUVETAL OTOUG
ouyypadeic — HaONTEC mpokewévou va kKaBodnynosl TIG Tmpoomdbele¢ toug. OL 0bnyigg
napouctalovtal HEoa O £va POTUTIO MaBONTIKAG Epyaciog, meplypadovtog Kot KaBodnywvtag Toug
pabntéc Brua-prua mpokelpévou va avantuéouv kABe evotnta. To mpodtumo to (610, akoAouBEl TIg
BaaolkéG apyEG eVOG eMLOTNOVIKOU ApBpou WAOTE va ELOAYEL TOUC LaBNnTEG oTo nw¢ Ba meptlypadouv
TO EMLOTNUOVIKA gupnpata/ Snuloupynuata/ projects pe €va To emionpo TPOmo £kdpaong
QVATTUOOOVTAG £TOL TLG ETILKOWVWVLAKEG TOUG §ELOTNTEG 0 BEpaTa Tou adopouV TNV EMLOTHLN.

Ol emikoWWVLOKEG Se€LoTNTEC elval pa teployn Héoa oto mAaiolo deflottwv STEAME kat Sivovrtag
OTOUG HaBNnTEC €va XWpPo yla va ekdppalovtal, HEow ULag Sladlkaoiag eMOTNUOVIKAG EMLKOWVWVIOG,
£XEL OTOXO VA CUOYETIOEL S€ELOTNTEC TTOU aidhOPOUV TNV EMLOTNHOVIKA S1A0TACN HE TIG Se€LOTNTEC TTOU
adopouv TNV entkowvwvia. EVOELKTIKA, oL HoBNTEG PETEL VAL OVAAOYLOTOUV TIWGE VOL ETILKOLVWVI|OOUV
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TOL EUPNMOTA TOUG OKOAOUBWVTAG MO CUYKEKPLUEVN opdda kavovwv [Publication Manual of the
American Psychological Association (6th Edition, 2010)], mTwg va xpnolLomoltioouV Slaypappata Kot
Tivakeg, K.AT. Ol pabntég Ba nmpémel enmiong va Aappavouv avatpododotnon mopouoLd e QUTr IO
Kamolog Oa avépeve va AABeL amd pla emotnuoviky ebnuepida/ meplodikd otav UTOBAAAEL Eva
apBpo yla dnuocisuon.

B. AsfLotnteg Napouoioong

OuL 6e€lotntec mapouocioong eivat ol 8gflotnteg mou xpetalovtal oL poOnNTéEC yla va KAvouv
OTTOTEAEOUATIKEC KOl EVIUTIWOLOKEC TIOPOUCLACEL Ot OLOPOPETIKEC OUAdEG Kowvou. AUTEC oL
6e€10TNTEC KAAUTITOUV SLAPOPETIKEG TIEPLOXEC OMWC N SOUR TWV MAPOUCLACEWV TWV padntwy, o
oxedlaopoc twv Stadavelwy, o TOVog ™G GWVAC Kal N YAWooO TOU CWHATOC HEOW TWV OMolwV
ekdpalovrtol oL padntec.

Katd tn StdpKkela Twv Hadnuatwy, Twv 6pactnploTTwy Kol Twv projects tou STEAME kaAUmrtovtalt
oAa ta Baoikd oTolxela 1000 BewpnTIKA 0G0 KOL TTPAKTIKA: Etlotrpeg, Texvoloyia, Mnyxavikn, TEXVEG,
MaBnuatikd kat Emxeipnuotikotnta. O ekmodsuThC/EKMASEUTIKOC £XEL OUOLAOTIKO POAO OE QUTH
™ Swadkaoia. To mpoypappa ormoudbwv Sivel TG Baokég obnyieg ala oe mepimtwaon mou Sev
epapudlovral pabnuoata STE(A)M(E) tote pepovwUEVA KAOE eKTTALOEUTIKOC TIPETEL va eVOappUVEL
TOUC LaBNTEG va SOUAEUOUV TIG TAPOUGCLACELG TOUG Kal TG S€LOTNTEG EMIKOWVWVIAE TOUC OO TNV
apxn. Ixetiletal emiong pe tnv SOUAELd Twv (BlwWV TWV EKMAGEUTIKWV KAl TN XpPnon Ttwv
TIAPOUCLACE WV OTa HoOripato/8paotnpldtnTeg Tou .

Ta BaolkOTtepa oTASLA KOG ETUTUXNMEVNG TTApoUCioong elval:

[a] mpoetopaoia,
[b] mapouciaon kat
[c] avatpododotnon

2. 06nyoc yla tnv Avamntuén 2xedlwv Mabnong kat AnNLoUPYLKOTNTOG

H Swadikacio tng avamtuéng kal tng epapuoyng tou STEAME project, yivetal Baoel evog oXeTLKOU
Yxebiou Mabnong kat Anuloupykotntog (Learning & Creativity Plan), otnpiletol otoug akéAouBoug
3 Baolkoug STEAME UAWVEC:

2.1 MNpoetolpaoia amnod toug Eknatdeutikoug (4 Brupata)

9. Awtinwon Twv opXLkwV okEPewV avw otoug Ospatikolg topeic/meploxég mou Ba
kaAudBolv

10. EprmAokn tou kdopou tou supUltepou meplBalovtog / epyaciog / emxepnoswy / yovéwv /
Kowvwviog / meptBarlovrog / nBkwv afLwv

11. HAwiakn Opada Mabntwv — JUGKETIOUOG e To Emionuo Npdypappo Imoudwv - Ytoxobeoia

12. Opydvwon Twv §paotnpLOTATWY TWV EUMAEKOUEVWY OUAS WV -OpLlopdg TOU JUVTOVLOTH —
Xwpot Epyaoctag K.Am.
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2.2 YXnUoatlopocg tou 2xedlov Apdonc (18 Brjpata)

Mpostowaoia (anod eknatdeutikouc)

37. Zxéon e tov Npaypatikd Koopo — Avaotoxaopog

38. EvBappuvon — Kivntpo

39. AvaAuon tou poBAfpatog (mbavwg oe otddia i PACELS) WG AMOTEAECHA TWV
TIaPATAVW

Avarnituén (arto touc uadntéc) — Obnyiec & AétoAdynonc (ota 9-11, oo touc
EKTTOULOEUTIKOUC)

40. Anpoupyia YnioBaBpou — Avalntnon / Zuykévipwon MAnpodoplwv

41. Amhormoinon tou poAnRuatog — Alopopdwaon Tou mPoBARUATOC LE Eva
TIEPLOPLOUEVO apLlOO polToBécewy

42. Anpoupyia YoBEoswy - IXESLOOUOC — avayvVwPLON TWV VALKWV TIou glval
amapaitnta yla tTnv Katackeur / avantuén / dnuoupyia

43. Kataokeun - Por Epyaowwv — YAomoinon tou project

44. Napatnpnon — NepAPATIONOG — APXLIKA ZUUMEPACHATO

45. Tekunplwon — Avalntnon Ospatikwy Meploxwv (STEAME meplox£g) mou oxetilovral
He To B£pa To omolio peletatal — Eme€nynon Baolopévn OTIC UTIAPXOUOEC OswpPLeG
kat/n ta Epmelpika ArnoteAéoparta

46. JUYKEVTPpWON TWV anotedeopdtwy / mAnpodoplwyv BaceL twv 7, 8, 9

47. MNpwTtn opadikn mapouaciacn oo Toug LodnTeg

Awouopowon & ArnoteAgéouarta (aro uadntec) — Kabobnynon & AéloAoynon (arto
eknatdeutikoUc)

48. Alopdpodwon twv podnuatikwyv R AAAwv STEAME povtéAwv yla va mepypadouv /
TPoUCLaoTOUY / anotunwBouv ta anoteAéopata

49. MeA€TN TWV AMOTEAECUATWY 0TO 9 KL EAYWYr CUUMEPAOUATWY, XPNOLLOTIOLWVTAG
12

50. Epappoyn otnv Kabnpepwvotnta — Npotdoelg yla Avarmtuén tou 9
(Emxelpnuoatikotntog - SIL Days)

Avaokonnon (armo touc eknatdeutikouc)

51. Avaokomnnon Tou TpoBARLATOG UTIO TILO ATTOLTNTIKEG KOTOLOTAOELS

OAokAnpwan tou project (amo uadntéc) — Obnyisc & AéloAdynon (amo eknatdsutikouc)

52. EmavaAnyn twv Bnudtwv 5 péow 11 pe mpooBRKeg ) KovoUupleg MpoUmoBEaoelg
OTWG oxnuatiotnke oto 15

53.Epeuva -MeAétn Meputtwoswyv - AteUpuvon — Néeg Oswpleg — EAeyX0C TwV
KOLVOUPLWV CUUTIEPUOUATWY

54. Mapouciaon TwV JUUTEPACUATWY — TAKTIKEG Emikolvwviag.
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2.3 Evépyelec kat 2uvepyaotia yia Mabntég kat Ekmatdeutikoug (10 BApata)

KaBe STEAME Project €xel pia oUvtoun meplypadn kat pia cuvoln Tng opyavwaong Kot Twv

8pAcEWV TOOO YL TOUG LOBNTEG OO0 Kol YL TOUG EKMTOLSEUTIKOUC cUMdWVA LIE TA akoAouBa otadla

KOl TLG OpOOTNPLOTNTEC:

STAAIO | Apaotnplotnteg/Brpota Apaotnplétntes /BApata | Apaotnpiétntes /BApata
Ekmadeutikog 1(T1) Ano toug Mabntég Ekmodeutikog 2 (T2)
Juvepyaoia pe T2 HAwlokn Opddo: Juvepyaoia pe T1 kot
Kal kaBobnynon twv kaBobnynon pabntwyv
pHoBntwv

A Mpostowaoia Twv BRuatwy Juvepyaoia oto frAua 3
1,2,3

B KaBobrynon oto BrRua 9 4,5,6,7,8,9,10 YnootnplEn kabodnynong

oto BRua 9

C Anuoupyikn A€loAdynon 11 Anuoupyikn A€loAdynon

D KaBodnynon 12 KaBodnynon

E KaBodnynon 13 (9+12) KaBobénynon

F Opyavwon 14 Opyavwon
STEAME in Life — SIL Juvavtnon e STEAME in Life - SIL
STEAME otnv EKTIPOCWIOUG IO TOV STEAME otnv
KaBnuepwotnta TopED TwV ETiyelpnoswy | kaBnuepvotnta

G Mpoetowaoia Tou BAUaATog Juvepyaoia oto fAua 15
15

H KaBodrynon 16 (emavaAnyn 5-11) YnootnpEn Kabodrnynong

I KaBodnynon 17 YnootnpEn Kabodrnynong

K Anuoupyikn A€loAdynon 18 Anuoupyikn A€loAdynon

3. STEAME 2x€6ta MaBnoncg kot AnuLoupyLlkotntag

Mpokelpévou va oAoKANPWOEL To mpotumo, n opada €pyou tou STEAME, avéntuée ouvepyaTika Eva
npotuno L&C plan, eumAEKOVTAG TOUG EKTIALSEUTIKOUG O aUTH TN Sladlkaoia TPOKELUEVOU Vo TO
eAéytouv Kal va to ohokAnpwaoouv. Autd amoteAel tn BAon, wg MPOTUTO Kol MapAdelypa [evotnta
6.1], mpokeévou va avantuxBolv neplocotepa L&C plans yia tig Babuideg 7-9 (nAkieg 12-15, &g
NV evotnta 6.2) Kal Ti¢ Babuideg 10-12 (nAwieg 15-18, de¢ Tnv evotnta 6.3) mou £xouv ox€on HE TO
STEAME (Emwotrpec, Texvohoyia, Mnyxovikr, Madnuotikd, Emiyelpnuatikotnto).

3.1 Mpdtumno 2xe6lo Mabnong Kat ANULOUPYLKOTNTOG

To npotuno L&C plan adopd tn Snuoupyio evog ‘e§atopikeupévou e-shop’ mou peletdel
OLKOVOLKEG EVVOLEC OTIWC Ta £€06a, TaL €0000 KALTO KEPSOC O ULa ETILXELPNON. AtoTeAE(TaL QO TIEVTE
SpaotnplotnTeg yla 4 S16aKTIKEG WPEC (45’/818aKTikn wpa). ITIC MPWTEC U0 SIBAKTIKEG WPEC yiveTal
N avaAuaon Kot 0 UTtOAOYLOUOG Tou KEPSOUG TNG eMixelpnong, avaAlovtal Ta KOOTN KOl [E TTOLoV TPOTIO
propel n emuyeiplon va Snuloupynoet Kot va au€noel Ta £006a TNG. EMopEVWG, £XOVTOG QMOKTAOEL
OAEC TIG MAPATIAVW YVWOELG OTLC EMOUEVEG SUO SLOAKTIKEG WPEC, KABe opdda padntwv kaleital va
oxXebLaoel Kot vo SnULoUpYnoeL To SLkO TNG eEATOUIKEUPEVO e-shop, TToU amoTeAel €va TPAYUOTIKO
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MPOBANUA. Mg auTo Tov TPOTO, oL LaBNTEG avTAapPBAavovTal Kol KATavooUV ToUG UNXOVLOMOUG TG
0YOpPAG UE TTPAKTIKA edappoyn.

210 Napaptnua 9 unapyel to npdtumo L&C Plan yia to ‘eatopikeupévo e-shop’.

3.2 Avamtuén Zxedlwv Mabnong kat AnpoupytkotnTag yla T HAlklakeg Babuideg 7-9

To £pyo STEAME avémtuée 15 2x€6la MABnong Kot ANpLOUPYLKOTNTAC yLa TIG NAKLOKEG BaBpideg 7-9
[nAwieg 12-15], mou oxetiCovtal pe padrpata STEAME (Emiotrpeg, Texvohoyia, Mnxavikr, TEXVEG,
MabBnuatika, Emixelpnuotikotnta), evBapplvovtog Tn ouvepyaocia MEeTAfl eKMOLSEUTIKWV
T(POKELUEVOU VOL TIETUXOUV HLaL SLETILOTNOVIKI TIpooEyyLon, Sivovtag tig katdAAnAeg mAnpodopisg Kot
TinyEG péow tou L&C plan, ou meplypddetol o mponyoUHEVES EVOTNTEG 0 auTd £yypado.

H Alota pe 6Aa ta mapandvw L&C Plans Bpiokovtat oto Napdptnua 10.

3.3 Avartuén 2xedlwv Mabnong kat AnploupytkdtnTtag yia T HAlklakeég Babuideg 10-
12

To £pyo STEAME avémtuée 15 2x€6la MABnong Kot ANULOUPYLKOTNTAC yLa TIG NAKLOKEG BaBpideg 7-9
[nAwieg 12-15], mou oxetiCovral pe padrpata STEAME (Emiotrpeg, Texvohoyia, Mnxavikr, TEXVEG,
MabBnuatikd, Emixelpnuotikotnta), evBapplvovtog Tn ouvepyaocia MEeTafl eKMOLSEUTIKWY
T(POKELUEVOU VOL TIETUXOUV HLaL SLETILOTNOVIKI TIPpOooEyyLon, Sivovtag tig katdAAnAeg mAnpodopisg Kat
TinyEG péow tou L&C plan, rou meplypddetol o mponyoUHEVES EVOTNTEG 0 auTd £yypado.

H Alota pe 6Aa ta napandvw L&C Plans Bpiokovtat oto Napdptnua 10.

3.4 AtloAoynon twv 2xedlwv Mabnong kat AnpoupytkotnTag

Q¢ HEPOC AUTOU TOU TAPASOTEOU, KATA TN SLAPKELD TNG TUAOTIKAG £DAPHUOYNAG TNG KOTAPTLONG
EKTOLOEVUTIKWY, UE TNV EVEPYN OUUUETOXN TwV TPLWV E£TOIPWV — OXOAELWV, OL CUUUETEXOVTEG
napovciacav, ta L&C plans mou dnuoupynbnkav kat eivat Stabéoiua oto STEAME Observatory.

JTOUG OUMUETEXOVTEG Ttapouatdotnkee n Sadikaoia aflodoynong evoc L&C plan. Mépocg tou
OUYKEKPLUEVOU TtapadoTtéou eival n mAotikh edappoyn Tng Sladikaciog eUMAEKOVTAG ATOMA EKTOG
opadag €pyou pe tn Swadwkaocio afloAoynong {ntwvtag toug va AdBouv autol To polo Tou
aflohoyntn. EmutAov, afloloynOnkav ta L&C plans mou avamtuxBnkav katd tn SLEpKeLd TG
katdptiong C1 pe TNV eveEPyO CUUUETOXN KOL EUMAOKN OAWV TWV CUUUETEXOVTWY. AUTO £0woe Tn
SuvatoTNTa OTOUC CUUUETEXOVTEC Va KEpSIOOUV TIPAKTLKA EUMELpla e TNV OAOKANPpWUEVN Sladikaoia
™ avamntuéng evog L&C plan (oxedlacpog, edappoyr), afloAdynon, Tpocapuoyn).

OL eTaipol Tou €pyou, Katd tn SLapkeLa TG SpaoTnELOTNTAC QUTAG TOU ATV HEPOC TNC KOTAPTLONG,
glyav tnv eukatpia va napakoAouBroouv tn Stadikaciao wg e¢wteplkol mapatnEnTEG. MeTA To MEPQG
NG KATAPTIONG, oL eTaipol cuvéleéav tnv avatpododdtnon Kabwg Kal Tnv eumelpia ov képdloav
amno 1o C1 mpokelpévou va emipeAnBouv ta L&C plans toug.
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H oulitnon mou adopoloe TV afloAdynon cuvSEEBNKE Kal E TO XOPAKTNPLOTIKO TNG SUVAULKAC TOU
STEAME Observatory Kot To yeyovog OTL KOs eKIALSEUTIKOG UMOPEL VAL CUMUETEXEL UTIOBAANAOVTOC TO
66 Ttou L&C plan, i okopa kot va epapuolel ta ndn umapyovia otnv tafn tou &ivovtag
avatpododOTNon OToUC €TOipOUC, UMOOTNPI(OVTOC TOUG UE QUTO TOV TPOTO OTO VA UMOPOoUV va
xelpilovtal kaAuTtepa ta oxESLa Tou UTtAPXoUV Kot elvat eAeUBepng mpooBacng.

H aflohoynon twv L&C Plans kata t Stdpketa tou C1 Training mapouatdlovtat oto Nopdptnua 12.

4. Yuvepyaoia kot Anuoupytko Mpoypappa avapecsa o€ 2xolelo &
Blopnyavia

Elvat Paowko ta oxoleia va eival avolytd otnv kowwvia. Ot cuvepyaoieg petafld oxoAelwv Kalt
ETALPLWYV CUVELODEPEL OTO AvoLypa Tou opilovta tng okEP NG Twv LabnTwy KabBwg Kat otnVv e€olkelwon
TOUG e SpaoTNPLOTNTEG EPEUVOLC, OVTIOTOLYEC JLE AUTEC TIOU YIVOVTOL O EPEUVNTIKA KEVTPA 1] VLA TOUG
OKOTIOUC €eTiXelprioewv. OL POONTEC TOU OUMUETEXOUV O€ OCUMMPALELG METOEU OXOAElwv Kot
Brounxaviag emwderolvtal WG PO TA TAPAKATW:

o kepdilouv gunelpia oe S1apopoug TOUELS TOU eMLOTNTOU,

o £EOIKELWVOVTAL E TNV EPEUVA KAL TNV ETLXELPNHATIKOTNTA LECW EUTIELPLKAC Sladikaciag
udbnong,

e gvnUepwvoOVTaL YL TN SLeBvr ekmadeUTIKA KOWOTNTA,

*  sVNUEPWVOVTAL YLa TN SLEBVN EMYELPNUATLKY KOWVOTNTA,

e £xouv pooPacn os MNyEC evnuépwong yla tn Stebvn owkovoplia,

e £xouv poOoPachn o UTIOSOUEG LEPUUATWY KOl ETALPLWY,

e £EOIKELWVOVTAL LE TNV KOWWVLKA SLA0TOCN TNG EPELVAG KAL TNE ETILXELPNUATLKOTNTAG,

e svnuepwvovtal kat avtilappavovral toug 17 Itdxouc yia Biwaotpun Avamntuén.

Me auTo Tov TpOTo Sivetal N SuvatdTNTa 6TOUC LABNTEG va AmOKTHoOUV KAAUTEPN OTTIKA 00OV
adopd TIG eMAOYEC TOUG 0To PEANOV, NON amd T oXoALkn nAtkia. H cuvepyaoio eKMALSEUTIKWY LE
OTEAEXN EMUXELPNOEWVY, EPEUVNTEC KL EMLOTAOVEC KABWC KOL managers armo TOV TOUEN TWV
ETXELPNOEWV KA TNC EPELVOG UTTOPEL va EXEL TTOAATIAQ KoL TTOAU-ETIMES O TTAEOVEKTHUATO OTNV
€(0080 Tou¢ oto cuyypovo mepLBAAAOV TNG olkovouiag.

Q¢ PEPOC TOU £pyou, Mia Opada, n omola EekvaEeL TNV EpapUOYH TOU TIPOYPALATOC, UE OTOXO ThV
edpappoyn Tng LOEag Tou, Ba AVTIHETWIIOEL ONUAVTLKA SIAApoTo Kal Ba TeBoUv epwTrpata Ta onoia
adopolv tn Sadikacia, kal yla ta onoia Ba ipenel ot (Slot va AaBouv amodaoels. MoAAEC popEC N
anodaon auth Ba givat SUokoAn kaBwg n opada 6 Ba €XeL TNV ATIAUTOVUHEVN YVWON KAl EUTELPLA
yla va afloAoynoeL Tn YeVIKA Katdotaon. Mo auto to AOyo oL opuddeg Twv padntwv poll pe Toug
KOO EUTIKOUC TOUG Bal TPOOKAAECOUV EPEUVNTEG, EMLOTILOVEG KOl ETTAYYEAUATIEG EKTOC OYXOAEiOU
yld VO OUVEPYAOTOUV, TOUG avBpwroug autol Toug ovopaloupe MEVTOPEG. MéEvtopeg eival ol
avBpwrol ol omoiol SLaB£TouV TNV amapaitnTn yvwon Kol EUneLpia og £va TOPEN TOU EMLOTNTOU, EVW
Tautoxpova eivat podupol va mapExouv cupBoUAEC Kat kaBodnynon.

4.1. OLkavoveg tou STEAME-ID Mpoypduuatog Zuvepyaoiog

OL Kavoveg TG ouvepyaoiag avapeoa ota oxoAsia Kal Tn Blopnyovia KatnyopLomoloUvTal OTwG
dalvetal mapakaTw:

e Opydvwon opddwy Kot Kavovwy cuvepyaoiog
e JTOXOL (MEPLEXOUEVO TWV CUVAVTNOEWY, avtoAhayn Wewv, LEBodol, mpoidvta)
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e JYuvavtioelg (medio, Stadikaoia eAéyxou KL aflohdynong, eninedo déopesvong, Staxeipion
Aewtoupyloc: cupdwvia, dlaxeiplon xpovou)

e [lapadotéa kat afLoAdynon

e Emwowwvia — Aldyuon AMOTEAECUATWY

O kavoveg oto mAaiolo tou STEAME-ID napouatalovtat oto Napdptnua 11.

4.2. To povtého tou STEAME-ID Mpoypdupoatoc 2uvepyaaoiag

Bdoel Twv mapandavw pnmopolUE vo SNLOUPYACOUKE €va VEO LOVTEAO CUVEPYAoia avAUECO OTa
oxoAeia kot tn Bropnyavia (EpeuvNTIKA KEVTPA — ETALPIEC), ATIO TO OMOLO TIPOKUTTEL VAl EVOELKTLKO
mAdvo 6pdonc. To MPOTELVOUEVO HOVTENDO ouVepYaoiag xwpiletal ota akdAouba 4 KUpLa eNimeda:

Stage I. Opapo- AtooTtoAn - ZKomog - XTo)oL - Kavoveg

Stage J. Xxedlaouog tng Tuvepyaoiog - AnoteAéopato — Emwkowvwvia
Stage K. Avamntuén twv AnoteAsopdtwy

Stage L. Emkowvwvia & Aldyuon Twv amoteAeopdTwy

KaBe otadlo amotelsital ano moAES §paotnpLOTNTEG OMWG: ZUVAVTHOELS (OXETIKA LE TO oXeSLaopo,
v avantuén kat tn Stadoon tou €pyou), Mnyég, Méoa, Yrnodopég (mou xpelalovral yla tnv
edappoyn tou kabe otadiouv).

Ta ZxoAeia kaBwg kal ta EpeuvnTikd Kévtpa kat ot Etatpleg avrikouv o€ €va 0lKOGUOTN O TIOU
ennpedlovtal and MoAAoUC EEWTEPLKOUE TTAPAYOVTEG OL OTIOLOL EMNPEATIOUV TNV ECWTEPLKI TOUG
Aettoupyla OMWG:

e pa mowiAia MAauwsiwv (r.y. Maiolo Ag€lottwy, DigComp),

e o mowkdia Mpotdnwv (e.g. Common Core, 1SO),

o ¢vag Wnodlakoc Koopocg pe Stadopetika MepiBarlovta (e.g. Google Apps), kot
o Sladopetikec kat mokidec KouAtoUpeg Kat OltkoouoThLaTaL.

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

4.3. H Emkupwon tou STEAME-ID Mpoypdpuatog 2uvepyaciag

Mo tnv edpopuoyn tou mpoypdupato¢ STEAME-ID umdpxel évag odnyoc o omoiog pmopetl va
xpnotpomnolnBel wg avadopd afloAdynong HEoa amod pia Alota eEAEyXoUuV TwV BNUATWY TTOU TIPEMEL VA
oakoAouBouUv tOoo To OXoAeio 600 Kal n Plopnyavia péca otn cuvepyooia tou¢. To mAaiolo
ETUKUPWONG amoteAeitat anod 4 kUpLa oTadLla:

= 31ddLo A: Ikomdg - ItoxolL — M£Bobol - Kavoveg

= 3TtddLo B: Ixebloopdc tng Tuvepyaoiag - AmotéAeopa - Emkowvwvia
= 31dd1o C: Avamtuén Twv AMoTeEAEOUATWY

= 31tdb1o D: Emukowvwvia & Alddoon Twv amoteAeouATwy

EmutAéov, n eMKUPWON TOU TAALGLOU £XEL KAL 5 TTESLO AVOLXTWYV EPWTHOEWV YLO TIEPALTEPW OXOALACUO
™¢ edappoyng tou MNpoypapparoc STEAME-ID (cUpdwva pe pa SWOT avdaAuon):
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=  AYNATOTHTEZ

=  AAYNAMIEZ
= EYKAIPIEZ
= AMEIAEZ

= EmumAéov Meplypadn/Ixoiia/Mpotaoels/AANayEg/NpoodokLeg

Ta oxoAeia kalouvtal va ebapudoouv HEPOC  OAEG QUTEG TIG SPACTNPLOTNTEG KATA TN SLAPKELA TNC
TUAOTLKAC SLadLlkaolag TN EMIKUPWONE AUTAG TNG ouvepyaaoiag. To mAaiolo aflohdynong tou STEAME-
ID mapovotdletol oto MNapdptnua 11.

5. Observatory

To Observatory eivat éva epyaleio mou poopileTal KUPLwG yLa TouG eKMOLSEUTLKOUC TIPOKELUEVOU val
umnootnpifouv éva SuVAULKO KOl EUTIPOCAPOOTO TIPOYypapa oroudwv STEAME ota oxoAeia Touc. To
TLEPLEXOLEVO EVNLEPWVETAL KoL EUTTAOUTIZETAL SLAPKWE £TOL WOTE OAOL OL EKTTALSEUTIKOL TNV EUpWwn
KOL TTEPA QIO AUTH VA €X0UV TN SuVATOTNTA VA EVNEPWVOVTAL OAAA KaL Vo SnLoctleUouV Tn SLKH TOUG
SouAeld Kal To S1kO Toug UALKO. KaAoUpe OAOUG TOUG EKTTALSEUTIKOUG Vol SNLOCLEUCOUV UALKO OTIWG
yla mopadelypa IxEdta Mabnong kat Anuloupylkotntog (Uia Kawvouplo TPOCEYYLon ota oxedila
pabnuartocg), To website Tou oxoAelou Toug av auto meplExel Spaoctnplotnteg STEAME, pabniupata
katdptiong STEAME, épya oxetkd pe STEAME mou ouyxpnuatodotouvial amd to Erasmus,
napadelypata and mewpdpata STEAME 1 projects oto oxoAelo kat oxetikd Pivteo, STEAME
ekONAWOELC TTOU €XouV TipaypatonolnBel 1 MpoKeLTal va yivouv, evw TIOAU cUvtopa Ba undpyxouv
TEPLOOOTEPEG EMINOVEC.

H Sopn tou Observatory eivat:

3. LEARNING & CREATIVITY ACTIVITIES/PLANS
"GRADES 10-12 (CO! ON) LEARNING &

7. STEM-STEAM-STEAME EU FUNDED PROJECTS ‘

210 Observatory o kaBévag pumnopel va:

= unoPdaMiel éva L&C plan (here)

=  ynoPfarAel éva neipapa i eplypadn Epyou (here)
= ynoPBdarAeL To website evog STEAME oxoAeiou (here)
=  ynoPBarAel éva STEAME padnua (here)
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=  unoPdaMiel éva STEAME Eupwnaika emibotoupevo €pyo (here)
= unoBaMAeL tnv avakoivwon pag STEAME ekénAwong (here)

= unoPBdaMAel éva infographic (here)

= ynoParAel pla avakoivwon yio STEAME dlaywviopoug (here)

PART B: ANNEXES (ENGLISH)

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

# Element-Field E F P S T Y U X T
* | General - Specifications - Synopsis
1 | Title VI VI iV |VIV V]|V ]|V
2 | Driving Question, Topic V| V|V v
3 | Grade Level, Age Range, Age Group v \' VI V|V |V
4 | Group Size V|V
5 | Subject Areas (min 2 STEAME fields) \' \' V|V \'
Curriculum Alignment and/or 21st century
skills
6 | Duration, Time Frame, Timeline, Calendar ' ' V|V '
7 | Description, Summary, Overview VI iV |V |V | V]|V
8 | Language v
9 | Public Products v
10 | Analytics v v
11 | Contributors, Partner Details, Related Program 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 \'
14 | Learning Outcomes and expected Results V|V v

15 | Educational Standards v

16 | Prior Knowledge, Prerequisites v v v

17 | Methodology, Motivation, Strategies, Scaffolds | V | V | V | V | V | V '
* | Preparation - Means - Infrastructure

18 | Preparation, Space Setting v v

19 | Resources, Tools, Material, Attachments, Equipment VI V|V VI iV |V ]|V
20 | Troubleshooting Tips \'

21 | Safety and Health \' \'
* | Implementation

22 | Instructional Activities, Procedure, Reflections | V | V |V |V |V |V |V | V
23 | Extensions - Other Information ' v v

24 | Assessment (Project Based work), Evaluation \4 VIV |V |V \4
25 | Presentation - Reporting - Sharing (for Students)
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E: EL-STEM Learning-Plan_Igloo T: TeachEngineering Bouncing-Balls, Discovering-Phi, Saving-a-Life
F: Full-STEAM Physical-Education-6" | Y: Ypatia Learning-Plan_Play-Decide

P: PBLWorks Project-Planner-v2019 U: Euro-STEAM Science-Tasters

S: STEAM4U _Allegato-20-amification | T: Tolerance Learning-Plan-Builder

X: Scientix Lesson Plan

2. STEAME L&C Plan Template

S T Eng M Ent
[] O

Title
Driving Question or Composition of one or small number of essential questions (or related
Topic topics)
Ages, Grades, ... Age selection K-12 grade level

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

Curriculum Alignment

Contributors, Partners

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

References,

Acknowledgements

2. STEAME Framework”

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

guidance
STEAME in Life (SiL) Meeting with business representatives
Organization Entrepreneurship - STEAME in Life (SiL) Days
Action Plan Reference to the Stages and the Steps of the STEAME Framework (Action
Formulation Plan Formulation)
Learning Goals and Identification of goals or objectives using appropriate verbs, related or
Objectives corresponding to competences (knowledge — skills - values), what learner
be able to do after the project
Learning Outcomes Definition of Learning Outcomes using action verbs
and expected Results Expected results as any kind of deliverables or "artifacts”
Prior Knowledge and Prior experiences, knowledge and skills do the learners bring with them
Prerequisites to this learning experience
Motivation, Teaching strategies, approaches, methods, and/or techniques for
Methodology, achieving learning objectives and outputs (project-based, inquiry-based,
Strategies, Scaffolds problem-solving, gamification etc.)
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Guidelines for STEAME activities in schools for two age groups
I

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

Active students’ engagement, individual-team-classroom work,
scaffolding techniques, etc.

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
[] [] [] [] [] []

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.
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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.
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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 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.

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

- Presentand 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)

S T Eng M Ent
O O O O O O

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 himself/herself 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
leamning 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 It is 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/quides-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 [H TechnologyD ‘ EngineerD | Arts D‘ Mathematics D | EntrepreneurshipD

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

basic/beginning

emerging/developing

accomplished/strong

exemplary

creativity,
innovation

-selects one idea
without supporting the
creativity aspects of
this idea

-reproduces existing
ideas

-develops & evaluates
some original ideas for
product(s)

-demonstrates
imagination within
conventional boundaries

-uses generating
techniques to develop
several original ideas

-carefully evaluates ideas
and selects the best one
to shape into a product

-takes different perspectives
to improve selected ideas

-uses imagination, going
outside boundaries to
shape into a product

critical thinking

-accepts arguments for
possible answers to
the questions without
valid reasoning

-recognizes the need for
valid reasoning and
strong evidence, but
does not evaluate it

-evaluates arguments for
answers to questions by
assessing whether
reasoning is valid and

-justifies choice of answers
used to evaluate ideas

-product prototypes or
problem solutions, with

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

processes information
in a limited way

processes information
adequately to produce
poor digital content

communication, | -uses limited -uses adequate -uses satisfactory -uses vivid vocabulary
oral/written vocabulary vocabular){ vocabulary . -makes no grammatical
| -makes many -makes various -makes few grammatical errors
anguage 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 in
a satisfactory way to
produce digital content

processes information in a
systematic way to produce
digital content

presentation
skills

-focuses on one
presentation tool
-information presented
shows some
inaccuracies
-presentation is read
-presenter shows

-uses limited number of
presentation tools

-presented information is
correct but the ordering
can be improved

-most presentation is
read

-uses various tools and
techniques to present
information

-information is correct and
well organized

- presentation process
reveals more information

- uses diverse tools to attract
attention and passes
information, including:

- appropriate body language;

- emphasizes well key ideas
and turning points

-visual aids are adequate

-unable to cope with
new situations and
challenges

-copes with new
situations & challenges
with support

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
emotional the expected behavior | expected behavior appropriately appropriately
-does not respect -respect others -respects others -respects others

competences others

-participates in new
situations and challenges
with minimal support;

-independently accepts new
situations & challenges




3. Project Management, Development and Realisisation Processes

basic/beginning emerging/developing accomplished/strong exemplary
goal -achieves no or weak -partially achieves the -is responsible for taking -fully achieves his/her goals
achievement goal setting and objectives without action toward goal with exemplary motivation
. ’ motivation particularly obvious achievement and has
motivation motivation strong motivation

project plan
and
timeline

-implements & realizes
his/her project plan in a
limited way and is not
consistent with the
original plan & timeline

-implements & realizes
his/her project plan
which is marginally
accepted with the
original plan & timeline

-implements well his/her
project plan that is
acceptable with the
original plan & timeline

-fully implements his/her
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 see/find/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 seeffind/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

- research/investigates using
authentic/challenging materials

- shares, reflects and rethinks
useful ideas

or uses resources not
related to the project

at correct level (i.e.,
valid and up-to-date)

available at correct level,
with appropriate tools

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

levels, with appropriate
tools

construction,

-presents a limited or

- presents an adequate and

-presents a substantial

-presents a detailed and

artifacts partial output of the acceptable output of the and satisfactory output of | exceptional output of the
4 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
(last “E” of
STEAME)

-develops limited or
partial junior business
ideas and concepts for
starting new business

-develops an adequate
junior business ideas
with the main categories
with information

-presents detailed junior
business model and
prepares financial forecast.

-generates innovative ideas

-develops detailed and excep-
tionnal junior business model

- 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




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.

1. 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.

IL. 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 ]
ampere A
mole mol
Chart Title

\ =
\//

L e L B ¥ B L 2 A =)

Category 1 Category 2  Category 3  Category 4

—Series 1 Series 2 Series 3
Fig.1 Category sample chart
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
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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, greg@thalescyprus.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].

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.
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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 et 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

Presentation delivery
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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

Interviewing key attendees to gain additional feedback

! 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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- 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

= |ntegration

=  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
= Attention to detail

= Design and visual depiction

85



=  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

Writing
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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.

» 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
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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)

SOUP KITCHEN VOLUNTEER

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, i0S, Android)

Objectives and Key Results Overview L3 El O rresent - -
File Edit View Insert Format Slide Arange Tools Addons Help Lasteditwas made 8 days ago by Vilor Balocco = L"&g
PN -] Q - ||K B~ O S\ - El Background.. Layout~ Theme.. Transition.. ~

1
Objectives and Key Results
Dverview
S
m

2

Objectives and Key Results

Overview

Steve

Click to add speaker notes
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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'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
[

Title

Driving Question or Topic
Ages, Grades, ...
Duration, Timeline,
Activities

Curriculum Alignment
Contributors, Partners
Abstract - Synopsis

References,
Acknowledgements

2. STEAME Framework”

Eng M Ent
[]

A CUSTOMIZED E-SHOP

What i need to know about the costs, revenue and profit in my business?
AGES:15-16 9th - 10™ grade

4 LEARNING HOURS 2*90 MINUTES 6 ACTIVITIES

Business Costs, Revenue and Profit

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.

e Pearson Edexcel International GCSE (9-1) Economics -First published
2017, author: Rob Jones. ISBN 978-0-435-18864-1 (Student’s book).
Case Study (Lesson 16): Greenway Construction (activity 1).

e Pearson Edexcel International GCSE (9-1) Economics -First published
2018, author: Clare McCormack. ISBN:978-0-435-19134-4 (Teacher
Resource Pack).

Teachers’ Cooperation

STEAME in Life (SiL)
Organization

Action Plan
Formulation

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

A 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.

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

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 II: Action Plan Formulation [STEPS 15, 18]...

Refers to the evaluation by the teachers [15], and the presentation by
the students of their results [18].
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3. Objectives and Methodologies

Learning Goals and
Objectives

Learning Outcomes
and expected Results

Prior Knowledge and
Prerequisites

Motivation,
Methodology,
Strategies, Scaffolds

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

e total revenue

e total fixed costs

e total variable costs

e total costs

e average total costs

e profit

After the project, learners will be able to investigate the market and
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.

Basic knowledge of mathematics and spreadsheet document, global
market perception (comparing prices and features)

The main methodologies and techniques of the course are based on
inquiry-based learning. In this way, students are encouraged to explore
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
Setting,
Troubleshooting Tips

A free design platform of the Internet will be the basic tool and with the
use of spreadsheet document, children will make the appropriate
calculations for the final pricing of the product. Tablets and laptops in
the classroom, will be necessary for students, in order to investigate the
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Resources, Tools,

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.

"The logo Game" application:

Material, Attachments, apps.apple.com/us/app/logo-game-quiz/id953721694

Equipment

Safety and Health

e Infographic "Fixed vs Variable Costs":
napkinfinance.com/napkin/fixed-cost-vs-variable-cost

e Calculation of the profit:
news.wtm.com/wp-content/uploads/2016/12/Profit-Feature.jpg

e Kahoot: kahoot.it/

e Template for e-shop: www.umlet.com

5. Implementation

Instructional
Activities,
Procedures,
Reflections

The plan can be completed in four learning hours, the two first hours with 5
activities related to the understanding and analyzing the billing of a product
and the two second hours with one activity, which is the creation of their
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
guestions on the 6 economic terms without being taught it, with what they
have understood from the first activity.

-r
L

Kahoc

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.

Pro;El’t = Revtenue -C?$t$

To increase this: increase this or decrease this

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)

Age STEAME subjects Teaching Available Duration
No. L&CPlan N
° Group &CPlan Name involved Method languages (Learning Hrs)
Communicative-
1 13-14 Open-air Museum Technology, Arts Laboratorial EN 15
learning
Inquiry based
Science, Technology, learning,
- EN
2 912 Floppy Heart Valves Engineering Problem based — 7
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 I?ased EN 3-4
. learning
Entrepreneurship
. Science, Engineering, .
6 | 13-16 | AN Education Museum Mathematics, Inquiry based | ) 13-16
in our city! . learning
Entrepreneurship
" - Science, Engineering,
7 | 12-15 | A'smart®village on Mathematics, EN, EL 16
the mountain slope! .
Entrepreneurship
Science, Technology, Problem based
8 12-14 A Guided Tour Arts, Mathematics, . EN 3
. learning
Entrepreneurship
9 | 15-16 | All Equal, All different | “Cience Technology, | Inquiry based | ¢\ '\ 3
Mathematics learning
How to Balance . . .
Function and Science, Engineering, Inquiry based
10 | 12-15 1on and 1 Arts, Mathematics, auiry ® 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

involved

Teaching
Method

Available
languages

Duration
(Learning Hrs)

Technology, Arts,

Inquiry based

15-16 A Customised e-shop Mathematics, learnin EN 4
Entrepreneurship g
. Technology,
1318 |  Research-Services Mathematics, EN, EL 22
Evaluation .
Entrepreneurship
Technology, Arts, Inquiry based
15-16 | My Own Advertisement Mathematics, qleal}lnin EN 4
Entrepreneurship &
Science, Inquiry based
A Glass of Hot Technology, Arts, learning,
- EN, EL
13-15 Chocolate!!! Mathematics, Collaborative i 16
Entrepreneurship learning
Science
! Inquiry based
Technology, (I]ear»;\ing
16-18 Road Safety Engineering, Arts, ! EN, EL 25
. Collaborative
Mathematics, learnin
Entrepreneurship g
Science, .
14-18 The Change of a River Technology, Arts, Inﬁ:g:n?:wd EN 5
Entrepreneurship &
Science, .
14-18 Who Moved the Beach Technology, Inﬁ:g:n?:wd EN 4
Engineering &
Research on the STEAME .
. Science,
aspects in the work of
entrepreneurs, scientists Technology, Inquiry based
13-18 ! " | Engineering, Arts, EN 24

artists — case studies by
Leonardo da Vinci and
Elon Musk (Tesla)

Mathematics,
Entrepreneurship

learning
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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

10. An Education Museum in our city

11. How to balance function and presentation
in Liquid Packaging

LR INI U RIWINE
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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.

3. 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.

4. Deliverable(s) and evaluation

Development of the deliverables.

Team internal evaluation.

Promotion to the institution.

Both parties meeting for feedback and adjustments.

13. 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 exter|na| 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 STEAMIE title, click by checking the boxes corresponding to the topics of fields used in the cooperation:

S T Eng M Ent
] ] ] ] ] ]
Required by school to click by checking the box corresponding to the activity realized during cooperation:
# Steps of Activities Activities by School Activities by Indust

Stage A: Goal - Objectives — Methods - Rules

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 O O

monitoring of cooperation school monitoring
Stage B: Desi f the Cooperation - Outcome - Co
internal face2face or remote

industry monitoring

meetings for design
meetings on the field (if needed)

9 | design of the outcome
(model/artifact/product/services)

10 | intellectual property rights
11 | communication-dissemination plan
12 | required resources’ allocation

O

internal/general face2face or remote
special areas of industry

O

O

O | customization of existing
product/service or new design

O

O

O

design of the project outcome

derived from school outcome
joint design

students/educators work PDs and
school resources

general agreement & industry properties
joint design
staff work PDs and industry resources

Oooio| o

ge 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 | from industry staff & professionals
18 | finalize of the outcome O | school outcome O | industry outcome and joint finalization
munication & Dissemination of the O
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
| |
WEAKNESSES

OPPORTUNITIES

THREATS

Any additional description/comments/suggestions/changes/expectations?
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The Validation of the STEAME-ID Program: Doukas School

| School: Doukas School

| Industry: Gizelis Robotics | Project: Educational Robot Specs | Period: Jan-May 2021 |

M

school resources

ge C: Development of the Outcom

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 | joint rules
6 | monitoring of cooperation X | school monitoring X | industry monitoring
Stage B: Design of the Cooperation - Outcome - Co
7 | meetings for design internal face2face or remote X | internal/igeneral face2face or remote
8 | meetings on the field (if needed) [0 | 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 1 | derived from school outcome 1 | general agreement & industry properties
11 | communication-dissemination plan X | joint design X | joint design
12 | required resources’ allocation X | students/educators work PDs and O | staff work PDs and industry resources

13 | meetings for development X | internal face2face or remote X | internal/general face2face or remote

14 | meetings on the field (if needed) 1 | special areas of industry

15 | required resources’ allocation X | students/educators work PDs and X | staff work PDs and industry resources
school resources

16 | development of the outcome X | school outcome X | industry outcome

17 | feedback - test - evaluation O | from students/educators O | from industry staff & professionals

18 | finalize of the outcome X | school outcome X | industry outcome and joint finalization

Communication & Dissemination of the Outcome
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 1 | industry materials

22 | internal/external dissemination X | joint organization of events X | joint organization of events

Briefly comment about the STEAME-ID Cooperation Template and/or your cooperation between School-Industry:

STRENGHTS

- 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

Some of the main observations that could be considered as strengths are the following:
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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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approach.

activities/projects while also emphasising on the E-ntrepreneurship element of the STEAME
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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 -

High School May 2021
S T Eng M Ent
U] U]
Steps of Activities Activities by School Activities by Industry

munication & Dissemination of the

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 | joint rules
6 | monitoring of cooperation X | school monitoring X | industry monitoring
i unication
7 | meetings for design x | internal face2face or remote internal/general face2face or remote
8 | meetings on the field (if needed) | 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 [0 | general agreement & industry properties
11 | communication-dissemination plan I | joint design I | 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

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 O | 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 11 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
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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.

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 Eng M Ent
[] []
Steps of Activities Activities by School Activities by Industry

age A: 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 | joint rules
6 | monitoring of cooperation X | school monitoring X | industry monitoring
Stage B: Design of the Cooperation - Outcome - Co unication

7 | meetings for design x | internal face2face or remote x | internal/general face2face or remote
8 | meetings on the field (if needed) O [0 | 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
X X

12 | required resources’ allocation students/educators work PDs and staff work PDs and industry resources
school resources

age C: Development of the Outcome
internal face2face or remote

internal/general face2face or remote
special areas of industry

13 | meetings for development X
O

students/educators work PDs and O | staff work PDs and industry resources
O
X
X

St

X

14 | meetings on the field (if needed) O
X

X

X

X

15 | required resources’ allocation
school resources

school outcome
from students/educators
school outcome

munication & Dissemination of the

industry outcome
from industry staff & professionals
industry outcome and joint finalization

16 | development of the outcome
17 | feedback - test - evaluation
18 | finalize of the outcome

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 O | staff work PDs and industry resources
school resources
21 | preparation of dissemination material | X | school materials [0 | 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
are included within a three-year school curriculum and adopted by class teachers that are autonomous in the
design and implementation.
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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.
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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
U] U] U]
# Steps of Activities Activities by School Activities by Indust

Stage A: Goal - Objectives — Methods - Rules

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
ign of the Cooperation - Outcome - Communication
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 | from industry staff & professionals
18 | finalize of the outcome O | school outcome O | industry outcome and joint finalization
Stage D: Communication & Dissemination of the O
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:

e School should prepare an electronic, attractive information material for perspective
partners with possible variations for example for chemistry-medicine, physics-technology,
entrepreneurship etc.

e There must be space for joint activities!

e Clearly state if the intended partnership is going to be stable and sustainable or rather
occasional.

e Clearly define age of involved students as groups of different ages have various STEAME
competencies.

e Organization of the partnership is crucial to add most value.

e Clearly appoint and name in the for contact persons on both sides.

e 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:
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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
questions (see attached).
2. Four open questions for suggestions are completing the evaluation.

You can find more detailed information in the STEAM QA Report about “L&C Template and Plans
Evaluation”.
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