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1. Introduction to the iCAP Guidance Collection
The iCAP Guidance Collection addresses schoolteachers and students with an
interest in innovation and entrepreneurship. It is developed through practical, real
life examples and extensive research on practices and methodologies developed as
state of the art teaching tools. Additionally, schoolteachers and all interested parties
can be inspired, guided and oriented towards innovation capacity building. The
Collection comprises two parts. The first part provides a short summary with key
points of information on what partners have produced within the project. The
second, extended part, offers methodologies, guidelines and testimonies to
empower and motivate the reader.
Throughout the iCAP project, student teams from high schools in five countries have
been involved in a practical experiment; this document is one outcome of this
experience. These projects were geared towards creating change in their own
communities and crucially, were developed under the students’ own initiative rather
than being directed by their teachers. By working in this way the students developed
their own innovation capacity (hence ‘iCAP’).
This Guidance Collection is based on research that has been conducted by the
knowledge partners and on material collected by the project practice partners.
Videos and visual elements have been used in order to inspire the reader while
informing on potential alternative educational techniques used worldwide. The
guidance is available on the official project website (the Resource Centre) as well as
in a summary form (PDF document) for the reader to download and print. The
present document is an ally to secondary schools across Europe enhancing authentic
inspiration to undertake experimentation with new innovation-fostering didactics.
The practice partners’ feedback and the testimonies depicted demonstrate crucial
and desired impact on students and their teachers. The document is created on an
extended version while it has been summarized into a short handout document. The
complete collection represents Intellectual Output 2 of the iCAP project.
The consortium is composed of two knowledge partners:
1. University of Gloucestershire, from the U.K.
2. University of Thessaly, from Greece
five practice partners:
1.
2.
3.
4.
5.

Institut de Vilafant, from Spain
Scoala Gimnaziala Gheorghe Titeica, from Romania
Platon M.E.P.E, from Greece
Furness Academy, from the U.K.
Solski Center Kranj, from Slovenia

and Working with Europe, from Spain as the evaluation and quality partner.
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The iCAP project aims at fostering innovation interest and building innovation
capacity among secondary school students through opening up new learning spaces
for young learners. You may start by exploring a video co-created by the
participating young teams, documenting their personal experience here (IO3
PLATON VIDEO)

1.1 Our 12 learning points
The twelve guidelines presented here are a distillation of the learning gained on this
project. This was gathered in a five-day collaborative workshop involving almost
seventy students. Don’t miss the opportunity to have an informative insight through
the project motivational video here .

1.1.1 Linking effectively to school life and the curriculum
One of the greatest challenges facing innovation projects in schools is how to
overcome the constraints of the curriculum and the rigid structure of school
timetables. Many of the project teams had to work in their own time (either at
lunchtimes or after school) to adopt this student-led approach, another suggestion is
to make innovation a specific lesson on the timetable. Either way, giving legitimate
timetable space in school can help students feel confident that their voices will be
heard so that they can air their ideas in public.

1.1.2 The working environment
Simply encouraging curiosity and creativity is not enough; the context of the project
is also critical. By locating work outdoors and beyond the school gate, students have
the opportunity to grapple with the unpredictability and complexity of the world.
This greatly increases learning and motivation. In other words, it’s not just what you
do, it’s the way that you do it – and where.

1.1.3 Working cooperatively
Working in collaboration with others appears to be a hugely motivating factor. This
could be done face-to-face but also using digital platforms (particularly for keeping in
touch with team members who work at different times or with similar projects in
other countries). Team structure is important with many reporting on how different
members play to their strengths rather than all trying to do the same thing.
“…some team building exercises that we did helped us become a better team and
though we are definitely not perfect, we are doing really well. This project has also
taught me better observation, evaluation and organization as well as it has given me
more motivation for other things besides the project.
''I am happy to be in this project so I can learn how to cooperate with others and do
as much as I can for the world.''
Student (Slovenia)
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1.1.4 Making use of time
We all have the same number of hours in a day but having time restrictions can be a
benefit for some. Having tight deadlines can put pressure on the team and this can
stimulate action, which often means that things get done rather than being allowed
to drift.

1.1.5 Engaging with the community
One of the key learning points for young people is the fact that we are not alone.
External stakeholders, from individuals in the community to local action groups or
authorities, all have important parts to play in making change happen. Linking with
external groups can be a huge psychological step but it is also hugely rewarding.

1.1.6 How to choose your project
Some teachers feel they should choose a project for the students so that they can
get to work more quickly; however, feedback from students suggest that the choice
of project is an essential part of the process. This leads to interesting exercises in
democracy that can involve agreeing criteria, then voting or consensus building and
even conflict resolution.

1.1.7 The use of objectives
In the same way that tight deadlines can get things moving, setting clear objectives
can also stimulate action. Beyond the usual demands that objectives are SMART
(Specific; Measurable; Achievable; Realistic; Time-bound), they can also be set in
such a way that they can be surpassed. We need to agree how to evaluate our own
success so that we know how well we have done - this may or may not involve actual
measurement. Exceeding the expectations of the student team or external groups
provides an enduring ‘feel good factor’.

1.1.8 Maintaining impact
Beyond immediate success lies the issue of sustaining the impact, or leaving a legacy
after the project. Some teams talked of keeping in touch with external groups;
perhaps most encouraging is the idea of students discussing projects with the
younger years so that the learning is passed down and an enduring culture of making
change happen pervades the school.

1.1.9 Learning from the project
As well as the generic lessons, such as teamwork or goal setting, each project
introduces young people to a dimension of life that they might otherwise have
missed. Examples include talking to elderly people from the community, discussions
with technical experts such as architects and listening to people who work every day
This project has been funded with support from the European Commission. This publication reflects the views only of the
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to help others who are less fortunate. We should consider how we might capture or
celebrate this leaning as it leads directly to students’ personal development.

1.1.10 Seeing how your project fits
Moving away from formal class-based learning helps us recognise that nothing
happens without a context. These projects introduce young people to worlds beyond
their own yet demonstrate how these are connected. Examples include
understanding how their same community used to look in the past or how other
communities live today in different parts of the world. These ‘other worlds’ vary
from a village in Kenya to local people who we might otherwise never meet.

1.1.11 Managing your support
For teachers, one of the hardest lessons is learning to let go; conversely, students
report how important it is to learn to manage the different levels of support that
teachers can offer. This can mean learning which teacher is going to help the most or
learning how to avoid getting too much assistance! These projects are helping some
students to learn that ‘managing your manager’ can be an important life skill.

1.1.12 Adjusting to resources
Time, money and workload are all cited as constraining factors; these are always
constraining factors. The skill that many students (and teachers) are learning on
these projects is how to adjust projects – and their own expectations – to match the
available resources.
Eager to find out more?
Explore innovation through actual student testimonies and quotes here!
Don’t miss the opportunity and explore our Resource Centre here and navigate
through the extensive Guidance Collection document. The complete and practical
Guidance Collection includes, among others:
•
•
•
•
•
•
•
•

basic principles in open schooling
working with the community guidance
creating deep and sustainable innovation interest
innovative methods and techniques in education
modern teaching methods and techniques in education
STEM information and insight
skills assessment
real life projects, activities and testimonies.
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2. Developing innovation capacity in schools
“My main role was to engage them with the aims and objectives of this project and
help them clarify the meaning of innovation. We invited people to talk to them about
innovation and visited innovative initiatives in our city, which really triggered their
interest. Working with my students in this kind of project and trying to involve them
in activities that require their full attention and dedication was really a challenge for
me. It helped me evolve as a teacher and gain very useful experience.”
Teacher (Greece)

2.1 Introducing innovation capacity
In our everyday life, we frequently hear the phrase “be innovative, be different”. But
what exactly is innovation?
Innovation is the development of new products, processes or methodologies or
changing something that already exist, adapting it to current needs. It is referred to
the idea of implementing something new aiming to achieve better results. For
example, in areas of entrepreneurship, research, medicine, industry education etc.,
innovative ideas and technologies are forming important organizational changes,
with the aim of developing new ways of resolving problems and improvement of
products and services. People always make efforts to improve their quality of life,
developing products or processes that make their everyday life easier. Bringing and
implementing new ideas into our life, business, etc. is what we can call innovation
and it is important to bear in mind that it is a continuous process. Creativity,
innovation and entrepreneurship are three concepts linked to each other in the
phrase ‘creating new value’ this is a foundational concept in the OECD’s vision of
education for 2030.

2.1.1 The action competence approach
Another way of understanding ‘innovation capacity’ is by comparing it with the
established concept of action competence. This is an approach that seeks to develop
a student’s skills, knowledge, motivation and self-confidence in taking their own
decisions in relation to a given issue (e.g. health or environmental concerns in the
local community). The approach is partly a response to the lack of democracy in
most schools; after all, students are rarely offered opportunities to choose what to
do.
In order to build the capacity of students to take decisions and be responsible for
their choices, the action competence approach, like iCAP, aims to provide students
with opportunities to engage with issues in their community beyond the classroom.

This project has been funded with support from the European Commission. This publication reflects the views only of the
author and the Commission cannot be held responsible for any use which may be made of the information contained therein

The approach can be summed up as, IVAC:
• Investigation – students explore what is happening and find out why this
has occurred
• Vision – students think about how this situation could be improved
• Action – they then decide on an action that can help to bring about their
vision
• Change – they review what has changed (in the community and within
themselves) as a result of their actions.
The term ‘action’ has a specific meaning in action competence. There are two key
criteria:
(1) It must be more than a diversion from academic learning; it should be
done with a specific change in mind
(2) An action should be something that the students have decided to do
themselves; if they are simply doing what they are told, then this is
merely an activity.

2.1.2 Impact of the iCAP activities
In the iCAP project, the first criterion was emphasised very much; this was to be a
project or ‘mission’ that would have a practical outcome. In general the students
also decided what to do although in some cases they were guided towards certain
themes by the teachers in order to get them started.
In reviewing the outcomes of the various student projects (see the Resource Centre
at http://icap-action.com/), it became clear that iCAP had indeed contributed to the
action competence of the participating students. 1
As our policy document (available at http://icap-action.com/) explains that by
working on their own innovation-focused activities, the students involved in the iCAP
project became highly motivated to the extent that:
-

they worked as leaders during the project activities
they gained a clearer understanding of what it means to conduct an
innovation missions mean (beyond that of partners and collaborators!)
they were ready to provide critical feedback on their process, teachers, etc.
they worked as teams to enhance the quality of their outputs.

More significantly, the young people involved in these innovation projects showed
that they were prepared to continue the activities in their schools and serve as
guides for the next generation of students coming through their schools. In this way
innovation capacity building has the potential to change the entire culture of a
school.
1

Jensen B B & Schnack K (1997) The Action Competence Approach in Environmental
Education, Environmental Education Research, 3:2, 163-178
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Teachers also described how their role changed over the lifetime of the project. The
theory suggests that they should shift from being leaders to facilitators of learning;
for many this was uncomfortable as the specific changes required in each case were
subtly different. For some it meant being less strict, for others it meant turning away
and letting students make their own ‘mistakes’ – none of this was easy.

2.1.3 Theory tells us…
Teachers’ engagement in learning activities, in particular experimenting and
reflection has a powerful influence on teaching practices. Teachers’ sense of selfefficacy appears to be the most important motivational factor for explaining teacher
learning and teaching practices. Motivational factors also mediate the effects of
school organizational conditions and leadership practices on teacher learning and
teaching practices (Thoonen et.al, 2011).
By developing a deep innovation interest even young students can get involved in
the educational process along with their teachers and classmates. Cooperative
features, tolerance, noble competition, are some of the features that lead students
to potential success. Learning though a game contributes to the discovery of
personal talents, constructive, artistic, and research skills, as they are appropriatelyconnected to the lesson by engraving new paths of deepening of the cognitive
subject.
On a personal level, students develop culturally and socially, reinforcing their selfconfidence and activating their inventiveness and intelligence. Also noteworthy is
the sense of control and accountability that they gain from self-action, experiential,
self-evaluation and self-realization through innovative programs. In addition, they
set higher goals, motivate, manage and solve problems, use technology, research,
document and ultimately construct critical thinking.
Additionally, it is important that we realize the close connection between innovation
and entrepreneurial education. Entrepreneurial education is the process of providing
individuals with the ability to recognize commercial opportunities and the insight,
self‐esteem, knowledge and skills to act on them. It includes instruction in
opportunity recognition, commercializing a concept, marshaling resources in the
face of risk, and initiating a business venture. It also includes instruction in
traditional business disciplines such as management, marketing, information systems
and finance. Essentially, a teaching style that is action‐oriented, encourages
experiential learning, problem solving, project‐based learning, creativity, and is
supportive of peer evaluation. It is thought that such a process best provides the mix
of enterprising skills and behaviors akin to those required to create and manage a
small business. (C. Jones & J English, 2004).
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2.2 Some tips on enhancing innovation
“In this project me and my classmates had the chance to experience a different way
of learning. We learned how to conduct a complete research on a topic and adjust
our findings on the needs of our city. We came in touch with our society and
discussed with people about the problems and the potential of our city. Most
important of all we learned how to think innovative and out of the box. It was really
fun working on this project and I really enjoyed it”
Student (Greece)
is gaining ground in school education and its main goal is to prepare the students for
a regularly evolving world. The framework for teaching using innovative techniques
is a comfortable physical and mental environment that makes the students creative
ideas and skills.
Every student and teacher can be creative. While implementing innovative methods
of learning, students learn how to initiate and structure their thoughts, and this is
how creativity and innovation is generated. Students develop the ability to think in a
divergent way and to come up with ideas and solutions faster.
There are quite a few areas where innovation is education can improve the school
system for both teachers and students.
•
•

•

It is important for the teachers to prepare their students for the future and
empower them with the sills that they need in their lives.
Teachers should address the needs for individual students and come up with
ideas and innovative techniques applied to different students and their
unique style of learning.
Teachers should place more emphasis on the soft skills needed to make their
students thrive in today’s world by using practical education in order their
students to develop practical skills, to think creatively, and be independent.

In order to enable the teachers to respond to the needs of innovation in their
teaching, they are forced to learn constantly. For that reason, there is a global trend
towards “lifelong learning”. The spread of online learning and the operation of open
universities come to fill the gap in the needs of educators for continuous learning.
Open Universities and learning from distance give substance to the democratic ideals
of a culture necessary for the promotion of innovations in the field of education.
Taking into account all the above modern trends in education as well as the
importance of the conditions under which the technology and consequently the
various innovations derived from it can be introduced to schools, the training of
teachers which is of great importance. At the same time, by involving teachers in a
continuous lifelong learning process, they will also be able to pass the message and
the necessity for lifelong learning to their students.
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Some of the most important piece of advice or guidance that may help teachers to
practice and teach through innovative techniques in their classroom are (as targeted
learning outcomes):
❖ Enhance skills and abilities to utilize different creative strategies and
procedures that are learner-centered, encourage understanding of important
tasks and create transversal capabilities.
❖ Boost the students in developing digital skills and media literacy, support
skills in using open data and digital resources. Increase the ability to trigger
changes modernization in ICT use.
❖ Create ready-to-use materials and thoughts to help school or organizational
development in the field of innovative education with respect to the
interdisciplinary and holistic approach.
❖ Develop strategies for working with heterogeneous classrooms, bolster
inclusion and cohesion of different minorities into standard training based n
democratic values and promote cooperation in the classroom.
❖ Develop creative skills such as critical thinking, metacognition and other key
capabilities through creative techniques; upgrade the nature of standard
training.
❖ Figure out how to motivate, direct and successfully reduce low achievement
and promote active participation within the education.
❖ Revise and develop individual and professional competences, assemble trust
in promoting innovative strategies that are receptive to social and cultural
diversity
❖ Meet partners of various nationalities within the EU, take part in culturally
diverse learning experience, exchange ideas and build a network for future
international cooperation.
❖ Gain broaden understanding of practices, policies and frameworks of
education in different countries, develop awareness and insert common
educational values
❖ Develop communication skills, enhance foreign language competencies,
expand professional vocabulary and promote EU’s broad linguistic diversity.
On the other hand, there are few aspects that teacher is advised to avoid or pay
close attention when implementing innovative strategies in the classroom:
•

•

Avoid targeting of specific students. Therefore, a good knowledge of the
attitudes and characteristics of tea members is a prerequisite for the teacher
who initiates non-formal training.
Avoid the formulation and transfer of your personal perceptions, prejudices
and stereotypes as teachers in the design and implementation of action. It is
necessary for a teacher to explore and to reflect his or her own assumptions
constantly, to become self-educated and to participate in training and
seminars.
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•

•

•

•

Some training techniques can be designed in such a way, to inspire conflicting
statements and contradictions for the purpose of a more fruitful dialogue.
The teacher should be very careful in these cases and encourage the students
to search for the deeper cause of the conflict, in order to avoid the
reproduction and reinforcement of already established prejudices.
Teachers should encourage the expression of opinion of all the students.
They shouldn’t allow personal criticisms, and attacks towards the opinions
and attitudes of their students. All students should fell that they are
expressing themselves within a framework of freedom and mutual trust and
respect.
Teachers should be ready to receive clever and spontaneous feedback from
the students. In such cases teachers can react with humor, rewarding the
students for the immediate implementation.
Teachers should never forget that innovative learning is effective only when
it is enjoyable! Make sure you argue with a good mood and stimulate the
psychology of the group with small breaks using brief energizings, group
games that offer the opportunity for physical movement and entertainment.

Creativity and being open minded is a characteristic that teachers need to bear in
mind and keep up with. There are few methods and techniques established on the
pedagogical innovative mindset. The role of the teacher lies upon assessing the
student or class needs before applying a relevant tool. Alternations and deviations
may be necessary in order to adjust a technique to the students tailored needs.

2.3 Useful methods for stimulating innovation
In recent years, efforts have been made to change the teaching methods, increasing
the efficiency of the learning process. Nevertheless, traditional methods of teaching
namely teacher-centered teaching model continue to be in wide use.
The center of these teaching methods is the teacher. The teacher is the authority in
the class that guides and predetermines the children’s mindset. In this way, students
don’t have active participation and the process of learning is occasional. The
knowledge is not permanent, as they have to learn everything in theory and nothing
in practice.
Teachers don’t have the flexibility to implement innovations in their teaching, as
they have to obey the rules and instructions, which have been implemented by the
principal and the Ministry of Education. There is little margin for the teacher to
deviate from the curriculum that has been imposed. In many cases the teacher and
the school in general, need to report on the progress they have marked.
Moreover, even when teachers try to include innovation in the curriculum, they
often limit their approach to the technological aspects. It is a common
misunderstanding that ICT are the innovation. This is not entirely true. Although
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nowadays ICT are of great importance and an integral part of innovation, it is their
integration in the learning progress and teaching methods that make them
innovative.
But how the children will be innovative, in a traditional system in which teachers
can’t or have no room to let them take initiatives?

The state of the art lies upon:
•

Community-based learning

•

Problem-based learning

•

Project Based learning

•

Experiential Learning & Learning by doing

These are only a few of the methods and techniques that are being implemented
(some of them at an experimental level) the past few years. Teachers seem to have
realized that interactivity and alternative teaching paths are required at this stage in
order to have more powerful educational results.
Interested to find out more?

2.3.1 Problem Based Learning (PBL)
Teachers today are being asked to think “outside of the box” in order to prepare
their students for a career and a life that is largely unknown due to the warp speed
changing needs and desires of society today (A. Sahin, 2015).
Problem based learning is an instructional approach that has been used successfully
for over 30 years and continues to gain acceptance in multiple disciplines.2 It is a
learner-centered approach that empowers learners to conduct research, integrate

2

https://www.teachermagazine.com.au/articles/problem-based-learning-and-project-based-learning
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theory and practice and apply knowledge and skills to develop a viable solution to a
defined problem (A. Elbert Walker, H. Leary, C. E. Hmelo-Silver, P. A. Ertmer, 2015).
Problem-based learning involves the following steps3:
•

Presentation of a problem (suggesting the illustration of it)

•

Problem definition or formulation (the problem statement)

•

Generation of a "knowledge inventory" (a list of "what we know about the
problem" and "what we need to know")

•

Generation of possible solutions and collaboration

•

Formulation of learning issues for self-directed and coached learning

•

Sharing of findings and solutions

Teachers, tutors and supervisors in general need to take the following into account:
•

Students, and learners in general, need to be responsible for their own
learning. This means that through this learner center approach, students
ought to engage with the problem or the assignment and work on it on a
primary level of their knowledge or experience already possessed. Thus, at a
specific level they will be aware of what they need to research and expand
their knowledge on.

•

Learning should combine and involve a variety of disciplines and subjects.
During self-directed learning, students should be able to access, study and
integrate information from all the disciplines that might be related to
understanding and resolving a particular problem – just as people in the real
world must recall and apply information integrated from diverse sources in
their work (Barrows, 2012).

•

Necessity of Collaboration. While implementing the PBL methodology, the
teacher or the supervisor will address questions to the students.
Collaborative work towards a common goal is an indirect method of practical
gain of knowledge.

•

Assessment. The assessment variable is crucial at PBL. It is critical to be able
to measure the progress as well as the results. The teachers’ role is
substantial as far as the assessments are concerned.

Problem based learning is a method of active learning. It addresses the need to
promote lifelong learning through research and constructive learning. It is
considered as a creative approach to teaching, with emphasis on cooperation and
3

https://www.edutopia.org/blog/pbl-vs-pbl-vs-xbl-john-larmer
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self –directed learning, and supported by educators who act as supporters to scale
the learning intensity.
The PBL methodology follows o constructivist learning theory. The role of the
teacher is to guide and often challenge the learning process rather than strictly
provide knowledge.
From this point of view, feedback and reflection on the learning process and the
dynamics of the group are its main components. It makes learning easier by
supporting, guiding and monitoring the learning process. It contributes to the
development of a student’s self-confidence and deepening the understanding of the
concepts they deal with. Students respond better to motivations provided by their
teachers.
Guidelines leading to the solution of the problem require much more time than
simply giving answers to students. The time spent by the teacher-educator is 3-4
times higher than that required by traditional methods.
Students are considered active participants involved in collaborative construction of
knowledge. It helps in the process of creating personal experiences and interactions.
It directs the students from theory into practice through a creative problem-solving
journey. Working in groups really helps the students to recognize what they already
know, what they need to know and how and where to access new information that
will help them to solve a problem.
When applying the PBL methodology to the Educational Institute the following steps
are proposed:
•

Preparing the Educational Institute for change

•

Create of focus group for the reviewing of the program

•

Determination of educational results

•

Design, organize and manage resources to help the Change

•

Training of the teachers and setting their goals

•

Introduction of the methodology to the students

•

Support in applying the PBL methodology

•

Redefine the assessment to align with the new curriculum

•

Collection and use of information by students and teaching staff

•

Management of learning resources and support facilities

•

Continuous valuation of the changes made
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2.3.2 Project Based Learning (PrBL)
What is project based learning? Based on L. Helle, P. Tynjala & E. Olkinuora’s article
(Project-based learning in post-secondary education – theory, practice and rubber
sling shots, 2006) project based learning definitions are:
1. projects that involve the solution of a problem; often, though not
2. necessarily, set by the student himself (or herself);
3. they involve initiative by the student or group of students, and
4. necessitate a variety of educational activities;
5. they commonly result in an end product (e.g., thesis, report, design
6. plans, computer programme and model);
7. work often goes on for a considerable length of time;
8. teaching staff are involved in an advisory, rather than
9. authoritarian, role at any or all of the stages – initiation, conduct
10. and conclusion.
Aspects (1) and (3) can be considered the crucial aspects of project based learning.
According to Blumenfeld et al. (1991), the essence of project-based learning is that a
question or problem serves to organize and drive activities; and these activities
culminate in a final product that addresses the driving question (Blumenfeld et al.
1991).
Although these principles characterize student projects in general, project-based
learning in practice can assume a variety of forms depending upon the pedagogical,
political or ethical reasons for its adoption.
Project exercise: The aim of this type of project is that students should apply
knowledge and techniques already acquired to an academic issue in a subject area
already familiar to them. This represents the most traditional kind of project-based
learning.
Project component: In this type of project work, the aims are broader and the scope
is larger; the project is more interdisciplinary in nature and often related to ‘‘real
world’’ issues; the objectives include developing problem-solving abilities and a
capacity for independent work. Often, traditionally taught courses are studied in
parallel with the project course.
Project orientation: This term denotes the entire curriculum philosophy of a program
of study; the projects that students complete form the entire basis of their university
education, while instructional teaching is provided only to supplement the
requirements of the project topics. The subject material studied is determined by
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the demands of the project topics, which is in sharp contrast to model 1 (L. Helle, P.
Tynjala & E. Olkinuora, 2006).
PBL or Project Based Learning has expanded into elementary schools, middle
schools, and generally can be applicable in almost all the educational system. It can
easily be adopted to all target groups regardless their age or the educational
background.

Figure 1.Project-Based Learning
Source:http://content.principia.edu/teaching-excellence/tuesday-teacher-tips/bloom-taxonomycircle/

In project based learning the teacher has to work with feasible and realistic
solutions. When assigning a problem (or task) we need to be sure that not only the
problem is real but also that there is a feasible solution to that. Teachers ought to be
careful and closely monitor the assignments, the progress made and eventually the
outcome in terms of feasibility and reality correspondence. Otherwise, it is highly
possible that the learners may be disoriented with the methodology applicability.
Here teacher assumes the role of mediator, in cooperation with students, "guides"
the development of knowledge and social skills, carefully assessing what the
students have learned based on the experience they acquire. Typical lesson plans
present a problem to solve (for example): "What is the best way to reduce pollution
in the lake of the school?", Or a phenomenon to investigate: "What causes rain?"
This project has been funded with support from the European Commission. This publication reflects the views only of the
author and the Commission cannot be held responsible for any use which may be made of the information contained therein

This methodology is also characterized by the creation of groups. The teams define
their plans. In doing so, they learn to express their opinions and assume full
responsibility for their learning. This is what characterizes this method of
constructivism.

Student Benefits
•

They engage in research activities to solve a problem, answer a question or
face a challenge that is given to them.

•

They work together to achieve specific goals.

•

They take initiatives, exchange ideas, create and produce common solutions

•

They use technology as a tool to communicate with others.

•

They play an active role against the passive role in the transmission of
information by a teacher, or a book.

•

They are constantly choosing how to acquire or handle the information.

•

They are actively thinking about the choices they make.

•

They participate either individually or as a group.

Teacher Benefits
•

Develops an atmosphere of shared responsibility.

•

Structure the proposed question / issue in order to direct the learning
content based on the specific material

•

Regulate the success of students by setting goals to ensure that student
projects focus on a deep understanding of the concepts being explored.

•

Provide feedback to help students enhance their skills, which will be needed
in their next project.

•

Develop listening skills by asking them to participate in the dialogues

•

Argue with the students in order to reasonably think about how to solve the
problems

•

Force the students to take responsibility for their success
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2.3.3 Problem Based Vs Project Based learning
To begin with, the Project-based learning method is regularly multidisciplinary and
longer. On the contrary, the problem based learning methodology is more likely to
be a single subject and shorter.
Generally, project-based learning follows general steps while problem-based
learning provides specific steps. Importantly, project-based learning often involves
authentic tasks that solve real-world problems while problem-based learning uses
scenarios and cases that are perhaps less related to real life (Larmer, 2014).
The difference between problem-based learning and project-based learning is that
students who complete problem-based learning often shares the outcomes and
jointly set the learning goals and outcomes with the teacher. On the other hand,
project-based learning is an approach where the goals are set. It is also quite
structured in the way that the teaching occurs.

Figure 2: Problem-Based Learning vs. Project Based Learning
Source: Savery, J.R. (2006). Overview of problem-based learning: Definitions and distinctions.

2.3.4 Experiential Learning & Learn by doing
Experiential education first immerses learners in an experience and then encourages
reflection about the experience to develop new skills, new attitudes, or new ways of
thinking (Lewis and Williams, 2014).
Experiential learning is an alternative education that expands beyond the lessons,
school books, frontal teaching and the memorization of texts.
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Its aim is to bring the student into direct contact with the learning object, through
research, field work, observation, interviews, games roles and more. The experiential
method seeks to actively involve children considering their emotional response and
questions freely in the classroom. In addition, students work in groups, communicate
their experiences and set their own goals. Finally, students learn to worry and
wonder about their experience and develop the ability of critical thinking.
Experiential learning applies some specific learning strategies like:
•

Production and use of audiovisual media

•

Experiential representations and games

•

Speech techniques (storytelling, creative writing)

•

Visual art activities

•

Role play and theatrical performance

As the name suggests, experiential learning involves learning from experience. The
theory was proposed by psychologist David Kolb who was influenced by the work of
other theorists.
The main design principles on experimental learning involve (Kolb, 2014):
•

active experimentation

•

concrete experience

•

reflective observation;

•

abstract conceptualization.

Kolb's experiential learning style theory is typically represented by a four-stage
learning cycle in which the learner 'touches all the bases.
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Concrete
experience
(Doing/having an
experience)

Reflective
observation
(reviewing/reflecting on
the experience)

Active
experimentation

Abstract
conceptualization

(Planning and
trying out what you
have learned)

(Learning from the
experience)

Figure 3: Kolb's experiential learning style theory
Source: Created by UTH researchers

Learning is part of the overall practical activity of students so that they learn about
issues that arise through the courses and derive from the understanding of its
consequences.
The term learning by doing, is teaching method that proposes a course plan in which,
the main and most important concept is action. This method attempts to include
elements that are nowadays universally demanded by many teachers (open minded
approach, learning through discovery, etc).
Traditional formal teaching methods do not offer the opportunity to the students to
work independently and on their own responsibility.
The benefits of experimental learning and subsequently learning by doing lay
applicability of the task combined with the students’ having their hands on a project.
The simplest example in this case is that no one learns how to walk by rules or
lessons. You try to walk, potentially fall and eventually run.
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Through this methodology creativity and innovation are fostered. Being able to
realize and transmit that one problem may not correspond to one sole solution (with
a great variety of alternative paths to follow) is a triggering motivation.
Furthermore, by incorporating concrete experiences with abstract concepts, and
then reflecting on the outcome, students engage more regions of their brain and
make true, personal connections with the material. They analyze how their actions
affected the outcome, and how their outcome may have varied from other
students’. This analysis helps them better understand how the concepts learned can
be applied to other, varied circumstances.
Most experiential learning activities are communal in nature, with students working
in groups. Through these team projects, students learn to work more effectively
together, developing a plan of action, and utilizing the unique qualities of each team
member. In turn, the students learn real-life leadership skills, as well as how to apply
critical thinking and adapt to changing circumstances.

2.3.5 Inquiry-Based Learning
Inquiry-based Learning was firstly developed in the 1960s. It is very similar to
problem-based learning aims at letting the students investigate the problems and
find solutions. 4
It is a learning and teaching method that prioritizes student’s questions, ideas and
analyses.
From a student’s perspective, inquiry–based learning focuses on investigating a
problem or an open question. In order for them to reach the solution they must use
evidence and creative problem-solving.

From a teacher’s perspective, inquiry based teaching focuses on making students
think critically and creatively. Teachers should encourage students to ask questions
and mentor them during their investigation process and be able to run inquiry
activities such as case studies, group projects, research projects and fieldwork.
There are 4 inquiry-based learning types that are able to suit different classrooms
1. Confirmation Inquiry: Give students the question, the answer of the
question and the way to reach the answer, but at the same time try to
develop investigation and critical thinking skills.

4

https://www.prodigygame.com/blog/inquiry-based-learning-definition-benefits-strategies/

This project has been funded with support from the European Commission. This publication reflects the views only of the
author and the Commission cannot be held responsible for any use which may be made of the information contained therein

2. Structured Inquiry: Give students an open question and the way to
investigate this question. The student’s goal is to use the method to reach
an evidence –based answer to the question.
3. Guided-Inquiry: Give students an open question in order for them to
design investigation methods and reach conclusion
4. Open Inquiry: Give students time and mentoring. Let them propose their
own questions that they investigate through their own methods and in
the end present their results
Benefits of Inquiry-Based Learning
•
•
•

•
•
•

Reinforces Curriculum Content by improving understanding of the concepts
and attracting student’s curiosity.
Warms up the brain for learning by using inquiry activities to inspire curiosity
can help students absorb information through out the day.
Promotes a deeper understanding on content. When applying the inquirybased method the students and asking them open questions, solving them by
using strategies, empowers students to take ownership of their learning.
Students direct their learning similar to how science happens in real world
situations
Students are able to identify their own inquiries and seek information
Increases critical thinking skills and at the same time creates a culture that
values the student’s ideas.

In the sciences, inquiry-based learning has been widely promoted to increase literacy
and skill development, but there has been little comparison to more traditional
curricula. The research of C. Gormally et.al, 2009, demonstrates that inquiry
students gained self-confidence in scientific abilities, but traditional students’ gain
was greater –likely indicating that the traditional curriculum promoted overconfidence.
How to structure an inquiry based lesson?

2.3.6 Think-Pair-Share
Have you heard of the Think Pair Share method? This is a collaborative learning
strategy that allowed students and learners to work together towards a common
problem. The student is encouraged to think on his/her own at first. Then, he/ she
shares the ideas developed with the classmates. Being able to discuss with a
classmate, a partner or a friend leads to participation maximization, focused
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attention and student engagement in comprehending the reading material. It is a
very simple method yet very efficient and rewarding. 5
The Think-Pair-Share method and implementation:
•
•
•
•
•

Announce a discussion topic or even a problem that needs to be solved
Let the students know that they will be given a certain amount of time to
think and come up with their own individual answers.
Ask students to develop their ideas on their own
Ask them to collaborate and discuss with a teammate on the topic in an
effort to find out a solution
Randomly ask some of the pairs to share their ideas.

Enabling students to be confident in sharing their ideas is crucial in the educational
world and not only.

2.3.7 More strategies for deepening innovation
• Science museum
Teachers, through their process of teaching science to their students are
recommended to arrange some visits to science museums. Through this learning
activity students can visualize what they have learned in the classroom and see
the real work of the scientists. Through this activity, students are given the
opportunity to engage with science in an interesting and interactive way.
• Science exhibition
Teachers should encourage their students to participate in science exhibitions
that the school organizes. This gives students a great opportunity to become
creative by building their own scientific model, to work together and become
enthusiastic about science.
• Word games
Through some common word games (e.g. Hangman, Pictionary, Dingbats, Bingo,
Scrabble, Odd One Out, Charades, Trivial Pursuit etc) students can become
familiar with scientific terminology and being able to use these terms in their
projects.
• Virtual science labs
Teachers can find many virtual science labs available online and for free. Through
these labs students can see precise diagrams and take a close up look in plants
and animals.
5

https://www.weareteachers.com/5-fun-alternatives-to-think-pair-share/
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• Thinking maps
This innovative teaching technique is a visual representation of the thinking
process that helps young students to understand scientific facts in an easy way.
Following you can watch a video of a bridge map, how it works and how it
combines science teaching through innovative ideas.

3. About Open Schooling
“Taking part in this project has opened our minds to a new world, has changed our
vision. We have met children and teachers from many countries; we have talked
about innovation, an interesting subject for many people nowadays. It is very
interesting to talk about ways of modernizing what it is, what it is happening around
us and to see so many people, from different countries and traditions, with various
ways of life who get together with the same purpose: to change at home what they
can.”
Student (Spain)

3.1 Some principles of open schooling
“An open school is a more engaging environment for learning and makes a
vital contribution to the community: student projects meet real needs in the
community outside school and draw upon local expertise and experience.
And finally: learning in and together with the real world creates more
meaning and more motivation for learners and teachers.”
https://www.openschools.eu/
Open schooling refers to a form of education in which students do not take a passive
role, rather they are active members of their school and the wider community. In
this way schools can generate more engaging learning environments. Using
innovative practices as well as available technologies, open schooling promotes
educational innovation and discovery learning and is in constant interaction with the
local community both as an authentic context for learning and as an equal partner.
The main objectives of Open Schooling are to:
• Encourage students to participate actively in improving their communities
•

Enhance the co-operation and exchange of ideas and highlight good practices
between school and community

•

Cultivate students’ social perceptions and practices of justice, generosity,
trust, cooperation and empathy.
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Open schooling promotes the independence and the interdependency of each
learner. Through collaboration and guidance students have the opportunity to
understand and question their place in the world. Open schooling makes a crucial
contribution to the community as students take part in projects and interact with
their local community.
Students are divided into small groups and they demonstrate their knowledge and
skills by tackling real-world problems. These projects could either include subjects
such as Science and History or the involvement of students in the renovation of
school area to create a more inspirational environment. After the implementation of
each project, students can present them publicly. Moreover, open school may
involve not only students but also parents and each resident of the local community
who could have the opportunity to participate in organized actions varying from
language learning and seminars to festivals and workshops with the contribution of
students.
Consequently, open schooling puts the operation of schools and teachers at the core
of learning communities in terms of a more general effort to establish school and
community cooperation. By encouraging students to work in democratic teams,
schools can acquire the characteristics of open, innovative and democratic systems.

3.2 Working with the community
“Because student teams are at the heart of the project, all resources are geared
towards facilitating their involvement as co-creators and innovators throughout the
implementation period.”
Teacher (Romania)
With rigid timetables and important safeguarding issues to consider, it is not always
easy for schools to make links with community groups. Once links are achieved
however, the rewards can be immense. Students of course are very much a part of
their communities and iCAP project experience shows that they can be very effective
ambassadors and can provide introductions to groups that teachers may not have
imagined themselves.
Nowadays, the interaction between education and society is essential and necessary.
Modern school should be a connecting link between the local and educational
community and the core of social and cultural network of each city and region. In
order to amplify the academic and wellness outcomes of students, it is crucial that
schools and local community work together through a collaborative and inclusive
approach. Community associates can help teachers prepare their students for higher
education, career, and citizenship by offering new opportunities for young people.
These school–community alliances are essential for a 21st century education
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system6. It is important to demonstrate a close relationship between the educational
organizations with society and take initiatives to create a network or partnership.
The main benefit of the Community involvement and engagement with schools is
that it complements and enhances values, culture and learning opportunities that
educational organizations provide for their students. Also, according to a recent
policy brief from the National Education Association (NEA), “when schools, parents,
families, and communities work together to support learning, students tend to earn
higher grades, attend school more regularly, stay in school longer, and enroll in
higher level programs”.
In particular, there is a strong belief that the co-operation of the educational
organizations with local society actors, aims at the best learning outcomes by taking
initiatives and implementing innovations such as7:
1. To develop activities that are useful to students according to their particular
interests.
2. The connection between the education with the production units according
to the particularities of the area and the interests of the students.
3. The exploitation of the facilities and infrastructure of the educational
organization and the region for the best learning outcomes, transforming the
entire local community into a learning lab.
The areas of cooperation between schools and the local community should focus on
for the development of educational programs aiming at the fullest consolidation of
knowledge and the familiarization with the aspects of social life and local history as
well as the creation of attitudes, which are responsive to the democratic way.
Here are some aspects of how the cooperation between school and the local
community could be achieved:8:
•

Exploitation of school infrastructure
School area has the potential to become a local centre where knowledge and
culture are disseminated, utilizing its infrastructure not only for students'
educational needs within school hours, but also extending its working hours
for the needs of the local community, with the disposal of its space and

6

Nine Elements of Effective School Community Partnerships to Address Student Mental Health,
Physical Health, and Overall Wellness https://eric.ed.gov/?id=ED593295
7

http://www.de.sch.gr/kvoutsin/resioannis.doc

8
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•

•

physical and material resources. In order to make school open for
community, parents, local authorities, pupils and teachers should
collaborate. School areas, such as the courtyard, the event hall, the
laboratories, the library, the sports infrastructure, can be used to carry out
educational, cultural, social, sports and leisure activities.
School as a training centre for citizens
The school space with its infrastructure could be used as education and
training centre for adults of the wider local community by organizing training
and informative lectures during afternoon hours or on weekends and
summer holidays.
Co-operation with museums, galleries, cultural centres, libraries, sports clubs,
scientific associations, local media etc.

Consequently, it is crucial for schools to create the appropriate framework for
developing two-way networking relationships with community and to activate
students, teachers, parents and all citizens. Respectively, local community actors are
called upon to develop partnerships and alliances with school community to exploit
social and cultural resources. At last, according to a recent policy brief from the
National Education Association (NEA), “when schools, parents, families, and
communities work together to support learning, students tend to earn higher
grades, attend school more regularly, stay in school longer, and enroll in higher level
programs”9.

3.3 Practical aspects of young students’ co-creation and the
teacher roles
“Among the countless school duties we have managed to continue with the activities
of the iCAP project. The project team participated in this period in implementing the
following activities:
1. Dissemination of the iCAP project among students and teachers from
Gheorghe Titeica School.
2. Achieving and obtaining the necessary documents for the start of the building
of the sports hall, vital to our school.
3. Celebrating the centenary of Romania.
4. Santa Claus for a day.
All these activities were carried out with the support of all students in the school, as
well as teachers and parents. We are proud of our achievements … and thank all
those who have helped us to transform into reality some ideas from our hearts."
Student (Romania)

9
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Students’ engagement and co-creation can be defined as a process that encourages
students and teachers to become partners that have an equal voice and stake in the
development of the curriculum.10

Rewarding
experience

Time effort
required

Co-creattion
in the
curriculum

Student
satisfaction

Increased
responsibility

Source: https://www.sparqs.ac.uk/upfiles/2.3%20Co-Creation%20-%20Edinburgh%20Uni.pdf

The benefits of the co-creation along with accompanying of the teachers are:
•

•
•

Develop a learning community where the students along with their teachers
cooperate as peers so as the courses become more affective, interactive and
less boring.
Promote active learning and discussion between teachers and their students
on practical aspects and assuring them in the course
Value the students’ opinion and evaluating their feedback

3.4 Practical aspects of young students’ co-creation and
teacher roles
Connecting with young students, means building trust and guaranteeing the best
learning results. Teachers that connect genuinely with young students can have the
greatest effect in their lives. The positive impact teachers have on their students can
keep going long after the students have made lives outside of school. In order to
strengthen the gap between the teachers and their students the following strategies

10

https://www.sparqs.ac.uk/upfiles/2.3%20Co-Creation%20-%20Edinburgh%20Uni.pdf
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are recommended. Here are some ideas from Wabisa Learning, for more details
follow the link below.11
•

Become familiar with the students’ culture
Young students live in an alternate digital reality. As a teacher, it's essential to
become familiar with the outlooks that characterize young students’ advanced
digital age.For that reason, a teacher should invest in trying to adapt with this
reality and that doesn’t recommend spending time on learning the newest and
most popular video games as well as watching popular TV series, but simply
endeavor to comprehend why these sorts of things are essential to them.

•

Share your life
This engagement strategy forces teachers to unwind and open up to their
students and leave aside their professionalism. By sharing personal stories and
jokes or funny unexpected situations that happened to them recently are some
good examples. This can be a great and innovative technique that promotes
engagement in the classroom and helps students connect with their teacher and
encourage them to express themselves freely.

•

Rock the First Five Minutes
F.F.M. is a social engagement strategy and it can be used in the classroom too.
This strategy explains that students need some space to breathe before the
beginning of the lecture. That can be accomplished by chatting in a friendly and
informal way and asking questions about how they spent the evening before. By
listening to their stories, teachers and students become connected just before
the lesson starts.

A last word
The various methodologies and techniques contained here aim to be a helpful tool
into changing paradigms from conventional teaching methods. It is worth watching a
video that has been created with the iCAP students explaining how this experience
through alterations on the learning-teaching methods affected them.

11

https://www.wabisabilearning.com/blog/7-meaningful-classroom-engagement-strategies
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Appendix
Appendix 1: iCAP Partner project summaries
On the iCAP framework and realization this section includes best practices collected
by the project practice partners. The best practices have been categorized in two
main sections: at a national level and best practices as the project partners’
approach (real life projects conducted by the iCAP practice partners). The latter
concerns the best practices as each partner experienced while working and realizing
the iCAP project.
Best practices, as they are depicted below, may inspire and empower your
motivation.
You can also explore here the project practice partners’ case studies!
Remember that inspiration is contagious!

1. Community service at a local level
Partner Responsible: Ins Vilafant
With the iCAP realization we divided the students in three heterogeneous groups
and each group had a clear objective following specific steps to achieve a common
goal. Each group was responsible of preparing a social event.
-Group A, prepared a food collection, coordinated by an NGO called Caritas, to
donate to the poor people of our area.
-Group B, prepared a blood donation, coordinated by the Girona Hospital.
-Group C, prepared a money collection to donate to the Catalan TV station. Every
year they organize a marathon to collect as much money as possible to investigate
for a certain disease. That year the money was given for cancer research.
Each group had been in charge of organizing all the campaign and volunteering
afterwards to help the NGOs.
First of all, they have been researching about the different causes and they have
shared their findings.
Secondly, they had been investigating about the necessary support to start and hold
a campaign so that to engage as many people as possible.
Thirdly, they have elaborated different elements of their campaign: brochure,
posters, informative letters, radio advertisement, promotional video, an article for
the local newspaper, etc. Finally, they carried out the campaign. The students have
volunteered during the day of the events.
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The approach followed by us involved that we have been working through projects
first discovering mates through profiles and skills. Then we tried to open the school
to the community collaborating with different entities. We have also worked in
active way students have taken the role of leaders to develop their projects.
In total, 86 students were involved and the projects have been worked by 6 different
teachers.

2. Santa Claus for a day! The joy of giving
Partner Responsible: Gheorghe Titeica Secondary School Craiova
One of the activities carried out in the second year of implementation of the iCAP
project at the level of "Gheorghe Ţiţeica" Elementary School in Craiova was the
Santa Claus campaign for a day! The idea to initiate this campaign belonged to the
team of students involved in the project, coordinated by teacher Monica Feraru.
Santa Claus's help team made up of our school pupils, their parents and teachers
fulfilled the wishes of some children who may have missed Santa Claus by making
their holidays more beautiful.
The 20 students in the project team promoted the idea at all school classes so that
between November 27th and December 17th 2018 all students were collecting gift
packages. We also collected products that were packed in nice presents packed with
enthusiasm by the students of the school. Initially, we predicted the collection of 120
packages, but our campaign was a huge success so we collected over 350 packages.
In addition, with our partner's support from the local community - SC TOMPACK SRL
- we managed to offer 120 pairs of leather shoes to students from 2 schools in the
countryside. Gifts were offered to underprivileged children from other 3 rural
schools (from Dolj County) through our pupils, parents and teachers.
No obstacles have been encountered in carrying out the activity - all involved
demonstrating team spirit and mutual help to achieve the proposed aim. Students
have shown greater trust in their ability to communicate with colleagues and
teachers, an increase in motivation to participate in the project, and a greater desire
to do so.

3. Trust and belief
Partner Responsible: Solski Center Kranj
Our story of the project would be implementing the entrepreneurial approach to
students, where they learn how to deal with life and not only school aspects.
Regarding specific methods we used and followed some of the Lean entrepreneur
methodology and open schooling, where we take student outside the class.
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In our case, where students goal is to make a functional automatic irrigation system,
we gave them all the work to do. They had freedom and room to develop their ideas
and see them expand. So, they had to make a research on outside methods that
already exist on the market. They made an architectural plan of the terrace, made
some investigation regarding what plants would be most appropriate for the
location, and what electronics will be used to fulfill the plan.
The method that showed best is to give the students all the responsibility and let
them guide themselves through the process. They have a team leader within the
group that disperses all the work amongst them. Even if they make mistaked on face
dead end roads they are the ones to overcome them and with a bit of support the
results are remarkable. We need to trust them!
What we think is the key to a good team is a strong leader and a group with no to
many numbers, meaning that smaller groups are much better than a big one.
Currently, we have two groups, one that is working on an electronic badge and one
that is working on an automatic irrigation garden. Both groups can help each other if
help is needed.

4. Eco Bicycle Paths
Partner Responsible: Platon School M.E.P.E.
Having worked in similar projects that aim to foster innovation capacity among
students in the past, we knew since the beginning that this is a project that will
benefit our students greatly and therefore we should plan our steps very carefully.
We formed a team of teachers that will work on this project alongside the project
manager of our school. We decided that the main role of the teachers in this project
should be to provide guidance to students, help them conceive and clarify the
meaning of innovation, trigger their interest when needed and make sure that we
stay in line with the project’s aims and objectives. The most important of all,
however, is that the students would be the protagonist in this project.
We chose to work with students of the first class of junior high school (12 years old).
Firstly, we presented them the iCAP project, explained them their mission and gave
them some guidelines. Before they begin, we paid a visit to a Christmas park in
Katerini, created by a volunteer team in our city that is also involved in several
innovational activities from time to time. The students talked with the manager
about the concept of innovation and how it can have an impact to the society. This
conversation really motivated them and they were very enthusiast about working on
this project. Their next task was to identify a problem or a need in the city and find
an innovative way to face it. Each student had to make a research on his own, in his
neighborhood, find a problem or something that they wish it was different, discuss
with his parents and learn their point of view. After that we had a discussion with
the whole class where every student presented their ideas about the project. Finally,
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they decided that the best idea was to design ecological bicycle paths that would be
a part of the bicycle paths the municipality is planning to create in 2019. The next
step was to find ways that would make the bike paths more ecofriendly. They
searched on the internet about similar cases and good examples around the world,
the benefits they offer in the environment, the cost and if it is worth it in relation to
the ecological benefits and how these methods can be implemented in the bike
paths that are to be created in our city. We also invited a chemical engineer in our
school in order to talk to the students and present some of his ideas on this concept.
When the students completed their research, they prepared a sort presentation and
we visited the mayor’s office, as well as the other candidates for the town hall in the
upcoming elections. The students had the chance to present their work, exchange
opinions with them and receive their promises that the ideas they presented will be
taken into account.
During the implementation of the iCAP project we tried to improve the innovation
skills and capacity of our students first by triggering their curiosity and interest and
then by engaging them to a task. They built this capacity through co-driving and cocreation by facing a real life challenge. We mainly followed a holistic approach- not
only the students and teachers were involved in this project, but their families and
the community also.
In total 3 teachers and 20 students were involved in the project. The students
worked for about 3 months before completing their proposal and presenting it to the
mayor and the other candidates.
5. Students fighting poverty
Partner responsible: Furness Academy Trust
When we were first introduced to the ICAP project, there were many different ideas
on what the focus of the project should be. We were all divided into groups of our
choice and from here we found and highlighted the issues that we thought were
significant and stood out to us in our town. Different groups decided to focus on
different subjects such as healthy eating and obesity, teenage pregnancy, drugs and
alcohol, and homelessness and poverty. Each group conducted their own research
and looked at data and statistics online from the news and previous surveys. The
time for this research was initially taken from some of our lessons where we worked
on the project as a class, however some groups such as my own stayed at lunchtimes
to do extra research, complete presentations, plan our next steps, etc.
The first task to be completed was to set goals. We came up with three main goals
that we wanted to achieve and we began to work towards them. Our goals were:
•

To help with the problem of poverty in local area, and play a part in
decreasing the percentages of homelessness and poverty in Barrow-inFurness – through fundraising to support charities
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•
•

To raise money and collect food donations for those in need
To make an overall difference to the families who face poverty daily and
struggle to provide for themselves and their children

Our team consisted of four people- Lydia Hope-Hill, Ella Drury, Kirah Newton and
Kieran Bushel. To reach our goals, our group picked a team leader (which was me,
Ella Drury). After deciding upon a team leader, roles were then assigned to different
people to match their strengths, however in the end these roles were not completely
consistent. Here are the different roles that were assigned:
-Research, Creating documentation (PowerPoints, graphs, etc), planning
-Research, creating documentation, sending and receiving emails, planning possible
events and next steps, editing
-Research, creating recipe cards, sending and receiving emails, planning possible
events and next steps
-Research, editing, sending and receiving emails, creating documentation
What were our next steps? Next, once we had all of the research that we needed to
begin working on the project, we planned possible events that we could host and
participate in for the future such as sponsored walks/runs, selling items to raise
money such as school artwork, a charity car wash, disco nights, etc. Some of our
ideas were very adventurous so we had to rule them out, however we did have one
idea that stood out the most to us- holding a whole school food collection. We knew
that this would be possible to do and we also knew that the students and staff at our
school are very generous and love to help when it comes to food donations and
raising money for charity. There were a few steps that we had to take before we
could begin to collect food. One of these steps was emailing the food bank to ask
questions about how many families they see yearly, how often they have empty
shelves, what kinds of foods that they need, which companies provide for the food
bank and the circumstances in which families may need to use the foodbank. We
received a reply from a manager at the foodbank, on the 22d November 2018, and
the answers to our questions were eye opening. Below, there are some of the
questions asked by different groups and their answers:
‘How many families (on average) use the foodbank each year?’
“We have seen an increase each year, last year was the biggest increase so far and
was 31%. The number of people we saw was 9,586”
‘Do you see poverty as a big issue in Barrow?’
“Poverty is a big issue in Barrow. We have 3 of the highest wards in the country with
child food poverty with central, Hindpool and Ormsgill having every 1 in 2 children
being in child food poverty”
‘Under what circumstances is the foodbank necessary for families?’
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“Benefit delays and changes, delayed wages, Debt, Homelessness, low income and
unexpected bills” “This year at the beginning of October, we had a lot of empty
shelves and only 6 ton in the warehouse, of which 3 ton was baked beans and 500g
was non-food items. We put out an appeal and the community responded
generously and the harvest festivals started coming in. We are always in need of
extra food before the school holidays as this is one of our busy times.”
After asking many more questions and becoming more informed, we now had a
deeper understanding of the foodbank and could create a PowerPoint to further
inform the school upon the collection that we would be holding. In the PowerPoint,
we gave background information on the foodbank and asked for the foods that was
said were needed in the email; what was brought in did not disappoint our requests.
Thanks to all of the donations brought in by our students, we managed to collect
enough food to provide over 550 meals for the families in need in our area
Contacting other retail brandsWhile we were doing our bit for the community, we decided that it would be
interesting to see what the other companies and retail brands in our area do to help
those in need, we contacted several stores/companies such as Tesco, B&M, Asda,
Primark, the foodbank, and Aldi. Here was the email sent out on the 14th November
2018:
Hello!
I am a local student at Furness Academy in the area of Barrow-in-Furness and I have
enquiries about what your company does to support the less fortunate people and
those who live in poverty in our community, and if you don’t do anything to help,
would you be prepared to?
We would like this information for an ICAP Innovation Project. We have to present
this to a council in Greece and Slovenia built up of people with a higher authority and
we would love to have a statement from you and some information about what you
do to help the poverty problem in our community. Please respond ASAP.
Yours sincerely, a student from Furness Academy.

We received replies from three of the companies that we reached out to; these were
from Tesco, The Foodbank and Aldi. We found that both Tesco and Aldi (and
obviously the foodbank) donated food and/ or money to the community.
We found that Tesco:
-has a collection point in each of their supermarkets for people to drop off food
-multiply each kilogram of food left in the collection point by £1.75 and give the
foodbank 20% cash of the total value to use in the foodbank
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(these are also the same in ASDA stores)
-have ‘Community Champions’ who organise charity events and fundraisers
We found that Aldi:
-donate meals to charity partners around the country (over 1,000,000 meals have
been donated since their partnership began with ‘FoodCloud’, equating to a saving
of almost €1.5 million for the charity partners involved)
-have donated over 510 tones of food to 260 local charities
-has increased its surplus food donations by 60%, helping to support an even greater
number of charity groups in Ireland
We found that the Foodbank:
-provide emergency food and support to people living in poverty
-run holiday clubs that provide food (breakfast & lunch), as well as a variety of fun
activities and learning opportunities for families. These include dance, arts and
crafts, football and circus workshops
-work with money advice specialists to enable people who go to the foodbank to
access specialist help (this includes help managing or avoiding debt, help setting a
budget and making sure that people are accessing any finance available through
grants or benefits
-runs courses to help benefit families, for example, cooking courses on a budget
It was great to find out what other people were doing to help those in need, and
after one of our teachers made us aware that volunteering at the foodbank was an
option, we contacted the foodbank. Unfortunately, we were too young to volunteer,
however next year this will be an option as we will be old enough.
Data collection and input
On January 24th, a survey was created on homelessness and poverty and handed out
to all staff and some students at the school. The survey contained questions that
explored stigmas and stereotypes, how others perceive those who are homeless,
how stereotypes effect those who are less fortunate, what others do to help those
who live in poverty (donate clothes, take part in charity events, volunteer at shelters,
give money, etc.), etc. We have not yet had chance to input the results, however
that is one of our next steps. To input our data from the Foodbank collection, a
spreadsheet was used. We found that this was the best possible application to store
this data as it was easy to use and keep track of numbers, and it was also easy to
convert the information into a pie chart
What are our next steps? We feel that we have come very far with this project,
however to continue, we need some goals for the future. Here are our next steps:
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•

•
•
•
•

Create recipe cards for the foodbank to integrate with the food that we
collected- this is to get the most out of the food and to help create meals that
everyone will enjoy
Visit the foodbank for volunteering work
Collect more food to donate
Input the data from our questionnaires and turn it into visuals (graphs, pie
charts, etc.)
Look at other issues in our area

‘Innovation distinguishes between a leader and a follower’
Partner presentations on their actions are available here
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Appendix 2: More on innovative teaching methods
We live in a dynamic society with rapid technological and social changes, in where
innovation is seen as a challenge.
Taking into account that innovation and education are the main components of
success in the economy, let’s try to think about the results by implementing
innovation in the field of education.
The educational system should be adapted to the currents needs and modern
challenges. Innovative programme and methods are essential for its success.
In order to promote entrepreneurial spirit, it is important to establish a suitable
learning environment. The development and promotion of entrepreneurial
education is essential for young people to develop their skills such as problem
solving, creativity and teamwork. These skills are of major importance for
entrepreneurial mindset and provide students with opportunities for their successful
integration to the modern labor market.
Teaching cross-thematic subjects with an experiential approach develops pupils’
critical thinking, giving them the ability to handle more complex problems. In order
to be innovative, teachers should be inventive. They must inspire their students and
stimulate their interest, encouraging them to make decisions, improve their skills
and performance. It is important to motivate them to do more than they think they
are capable of, to help them discover their abilities and learn through experience.
Teachers see innovative educational methods in a positive way, but they are hesitant
to adopt them because they cannot accurately predict the results, due to lack of
experience and training. Innovation should be encouraged by providing proper
training to the teachers and the appropriate infrastructure, a fact that is rare today
due to the financial conditions of each country. Innovative activities should promote
dialogue, working in groups, working with parents and the local community, taking
initiatives, developing actions and using new technologies. Through innovation,
education can work more constructively.
Below you may find some examples that constitute state of the art. The examples
are presented to inform and aspire broadening your horizons in terms of
methodologies that may be implemented.

A2.1 Crossover learning
Learning can be enriched by everyday experiences and in informal settings that can
further interest and motivation to learn.
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Crossover learning is the combination of both formal and informal environments.12
By crossover learning a teacher can propose and discuss a question in the classroom,
then the learners will have to explore that question by visiting a museum or going for
a field trip and collect photos, notes and other information as evidence and then
discuss their findings and provide answers as a group back in the classroom.
The experience of pursuing knowledge allows students to retain better information,
to have a better understanding of the topic and supports the development of
student’s creative skills.
Benefits of crossover learning
•
•
•
•
•
•

Enriches textbook knowledge with personal experience
Pursues individual interest and themes related to the subject
Gives the students freedom to explore and make mistakes
Allows students to build confidence in themselves
Captures interest and stimulates learning
The students learn how to acquire knowledge over their lifetime

A2.2 Learning through Argumentation
The understanding of students can be enhanced though science and mathematics by
arguing in ways similar to professional scientists and mathematicians. The
argumentation method helps students to develop ideas and learn by working
together on how to establish solutions just like scientists do.
Learning through argumentation can help the students to learn to think critically and
independently about important issues. When students are arguing in the classroom
they are arguing to learn. Argumentation can help students to accomplish a great
variety of important learning goals.
The teacher’s role is to develop a discussion in the classroom by encouraging
students to ask questions and state their remarks by developing and using models to
construct their explanations. By arguing in scientific ways, students learn how to take
turns, listen and respo0nd constructively to others. Teachers on their side should
adopt these strategies and share their intellectual expertise in the classroom.

Benefits of learning through argumentation
•
•

12

Provides opportunities for explanation, fact the leads to deeper learning
Raises doubt about initial misconception

https://shop.boredteachers.com/blogs/the-faculty-room/crossover-learning
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•
•
•
•
•
•
•

The verbal interaction and argumentation helps the students to scaffold
individual learning
Increases articulation by forcing the students to form a question or a
statement.
Contribution to reasoning skills by arguing to learn
Enhances collaboration and group work
Develops oral communication skills
Enhances interpersonal relationships
Enhances problem solving skills

By learning through argumentation students are not only able to work efficiently on
academic assignments but also get to develop social skills by cooperating all together
fact that improves their relationships with others in the classroom. Argumentation
will help the students to engage and become more active in the classroom rather
than being passive students.
Learning through argumentation not only enhances the learning process in the
classroom but also makes students happy.

A2.3 Context-based learning
Context based learning is a method that encourages students to learn through
experience. By interpreting new data with regards to where and when something
happened and relating it to what we already know we come to comprehend its
importance and significance. In a classroom the context is ordinarily bound to a fixed
space and constrained time. Beyond the classroom learning can emerge out of an
improved setting, for example, visiting a museum or a historical center.13
In context based learning the teacher becomes a supervisor and a mentor of the
students. He or she is no longer a dispenser of facts and theories, but an organizer of
the classroom.
Benefits of context based learning
•
•
•
•
•

13

The students can understand why and what they are learning
The students are involved in the construction of their knowledge
The students are motivated to acquire knowledge because they are involved
in solving a problem that engages reality
Increases confidence and independence
Develops collaboration in the classroom

https://nclstage2projects.files.wordpress.com/2012/02/context-based-learning.pdf
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A2.4 Computational Thinking
Computational thinking is a powerful approach to deal with critical thinking. It
involves separating large problems down into smaller ones (decomposition),
recognizing how these relate to problems that have been solved in the past (pattern
recognition), setting aside unimportant details (abstraction), identifying and
developing the steps that will be necessary to reach a solution (algorithms) and
refining these steps (debugging).
Such computational thinking skills can be important in numerous parts of life. The
point is to teach the students to structure the issues so they can be settled.
Computational thinking can be taught through mathematics science and physics. The
aim is not just to encourage students to use computers and learn coding, but also to
master the art of thinking that will empower them to handle complex problems in all
parts of their lives.
It is very important for teachers to have access to the tools and the recourses for
teaching computing, because it provides the students an experience to unlock their
potentials.

Benefits of computational thinking
•
•
•
•
•

Students are able to break down a complex problem in to smaller more
manageable ones
Develop the ability to focus in the important information and don’t lose time
and effort in the irrelevant details
Develop their own rules to follow in order to find the solution
Students are forced to think differently and come up with innovative ideas
It’s simple to teach and fun to learn!
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A2.5 Learning by Doing Science
Student that engage with scientific tools and practices, for example, controlling
research facility tests or telescopes can assemble science request abilities, improve
theoretical comprehension and increase motivation. Remote access to particular lab
equipment that was first for researchers and universities is now available to schools
in order to train teachers and students.
Remote lab frameworks provide a user friendly web interfaces, curriculum materials
and expert advancement for educators.
With the appropriate help, access to remote labs can develop understanding to both
teachers and students by offering hands-on examinations and opportunities for
direct- observation. Access to remote labs can likewise carry such encounters into
the school classroom. For instance, students can use high quality lab equipment like
telescope to make observations of the night sky during day time school science
classes.
Benefits of learning by doing science
• Students develop scientific reasoning abilities
• Develop practical skills
• Increases the understanding of the nature and of science
• Develops team work capabilities
• Cultivates interest in science and interest of learning science

A2.6 Embodied Learning
Embodied learning is an experiential process that requires the involvement of all
members of the human body for the transfer of messages.
Embodied learning as a process is based on the theory of embodying the mind, a
relative recent theory with subversive features that is a break in the way of learning
and teaching that dominated two to three decades ago.
Embodied thinking is the theory that the mind is not only related to the body but
also that the body affects the mind. Mind and body in full interaction.
In schools, embodied learning can be applied in all sciences. Literary lessons are
achieved through dramatization and imitation (theater, puppet theater) and through
experiments when it comes to STEM lessons.
Embodied learning includes mindfulness of the body interacting with a real or
simulated world to support the learning process. When learning a new sport,
physical movement is an undeniable piece of the learning outcome.
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In embodied learning, the aim is that mind and body cooperate with the goal that
physical input and activities strengthen the learning procedure.
Technology that is used to this modern learning method includes wearable sensors,
visual systems that track movements and mobile devices that that respond to
motion. The application of this method allies with the exploration of aspects of
physical sciences.
In general, the physical action provides a way to engage learners in feeling as they
learn.
Benefits of Embodied Learning
•
•
•
•
•
•
•
•

Better integration of knowledge.
Better students’ performance.
Learning instant and experiential.
Cultivation of cooperation spirit.
Clarification / Simplification of concepts.
Comfort, liberation and free participation of students.
Learning through role-taking.
The students feel more intimate / friendly towards the teacher.

Even though the process is treated as a way of entertainment, mainly through game,
children tend to dedicate more time effort and thinking, and ultimately understand
the subject better.
Moreover, the teacher develops though embodied learning as he trusts his
imagination more and goes into the process of exploring before introducing new
ways of classroom teaching.
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A2.7 Adaptive Learning
All students are unique. However, most educational curriculums and materials are
same for all. This arises a learning issue, making the student to figure out how to
adapt with the content. It implies that a few students will be exhausted, others will
be lost and bored and few of them are probably going to find ways through the
content that result in optimal learning. It utilises information about a student’s past
and current learning and customises a way through educational content.
Adaptive teaching frameworks recommend the best places to start new content and
when to review old content. Moreover, they provide different tools in order to
monitor student’s advancement. They build on longstanding learning practices, such
as textbook reading, and add a layer of computer-guided support.
Information, for example, time spent reading and self-assessment evaluation can
shape a basis for directing and guiding every student through instructive materials.
Form a basis for guiding each learner through educational materials.
Adaptive teaching can either be connected to classroom exercises or in online
environments where students control their very own pace of study.
The aim of an adaptive learning system is to adapt teaching in order to improve or
enhance student performance. At their core, these systems are designed to identify
what one student understands and does not understand, identify and provide
content that will help the students to learn it, to evaluate again, to help again, etc.,
until a determined learning goal is achieved.
This introduces some basic practice challenges in teaching and learning:
•
•
•

Content that is too easy or too difficult for students, making them bored if it’s
too easy or frustrated if it’s too difficult.
Students come into a class with fundamentally different levels of previous
knowledge.
The cost of training prevents a student from having a teachers’ attention.

Benefits of the adaptive learning system
The enthusiasm for adaptive education systems stems of their potential to target
teaching at an exact level (to provoke but not to discourage the student) and specific
needs of the student's content. In addition, some adaptive learning systems
introduce student preferences into learning, as if the information is presented in text
or audio format, if prefer to learn using case studies or control tools multimedia, etc.
Making personalized learning scalable, the adaptive learning has the potential:
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•
•
•
•

reduce dropout rates
be more effective in delivering results
Be more effective for students by helping them to achieve results faster
enable teachers to focus on direct help where is most needed

Studies have repeatedly shown that adaptive systems learning are more efficient
and more effective in achieving them results of students in relation to traditional
methods.

Figure 3: The adaptive learning process
Source: http://www.dreambox.com/adaptive-learning

Adaptive learning is also known as adaptive educational hypermedia, computerbased learning, adaptive instruction and intelligent tutoring systems.
.
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A2.8 What is STEM
STEM is a curriculum based on the idea of educating students in four specific
disciplines — science, technology, engineering and mathematics — in an
interdisciplinary and applied approach.14 It is a growing movement in education
typically with blended learning which combines the traditional way of teaching with
online learning tools and hands-on learning activities.15 They mainly apply to the
existing teaching lessons with alternations is the methodology used and they can be
applied across all grade levels, from pre-school to post-doctorate (Kennedy & Odell,
2014).
STEM attempts to transform from the level of traditional teaching, where problem
solving, discovery-exploratory learning plays a predominant role in the curriculum,
and will require the learners to engage creatively in the discovery of the solution.
STEM education integrates concepts that are usually taught as separate subjects in
different classes and emphasizes the application of knowledge to real-life
situations.16
According to Xie, Fang & Shauman (2015), STEM Education is defined by two general
approaches. The first approach argues that education should be included in any field
defined as STEM, whilst the second approach supports the universal view of STEM
Education, by creating connections between the different STEM fields.
Taking a lesson or a unit in the STEM curriculum methodology you would generally
be faced with a problem that you would need to solve which would apply in the real
world emphasizing the project based leaning.

Science
Science applies to biology, ecology, chemistry, and physics.
Technology
STEM Technology, especially in the nowadays ongoing environment, is incorporated
in the computer lessons elevating the occasional sessions. Modeling, prototypes, 3D,
mobile technology, computer programming, data analytics even game development
may be parts of it.
Engineering
Much like technology, the field and scope of engineering has grown considerably in
the last few decades. Engineering classes might include topics like civil engineering,
14

https://www.livescience.com/43296-what-is-stem-education.html
https://www.lifewire.com/what-is-stem-4150175
16
https://study.com/academy/lesson/what-is-stem-education-definition-importance-standards.html
15
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electronics, electrical engineering, mechanical engineering, and robotics--topics
many parents could not have imagined learning as early as elementary school
Math
The final STEM part, Math, includes algebra, geometry, and calculus. Nevertheless,
STEM math has two main differences from the math parents remember. First, kids
are learning more advanced mathematics at younger ages with introductory algebra
and geometry starting as early as third grade for some students in general, even
those not enrolled in a STEM program. Second, it bears little resemblance to math as
you may have learned it. STEM math incorporates concepts and exercises that apply
science, technology, and engineering to mathematics.

A2.9 Benefits of STEM
Undeniably, the STEM method fosters and speeds on a pupil’s knowledge and skills
most relevant in today’s society.
STEM provides opportunities for skills development by encouraging children to
answer questions and engage in playful activities on science, mathematics,
engineering and technology. It is really impressive to change the involvement and
interest shown by children with the STEM scientific fields.
By implementing STEM through projects, trainees learn to reflect on the process of
solving genuine problems and acquire skills that are relevant to globalization in
education as it focuses on critical thinking, group work (collaboration), and has been
reported to reduce the knowledge gap between trainees from different countries.
To be more precise:
•
•
•
•
•
•
•

It is a helpful tool on staying current. In the nowadays technology driven and
based societies STEM incorporates the state of the art into your life.
It allows and fosters innovation. It enables you to transform ideas into
inventions.
It fosters and benefits from creativity.
It incorporates critical thinking and problem solving into a class and onto your
life.
Students are in fact aware of the subject they are interested in studying and
are getting an excellent professional orientation
STEM training cultivates critical thinking and paves the way to innovation.
STEM training helps bridge ethnic and racial differences in the areas of
Mathematics and Science. The initiatives aim to increase the roles of minority
groups in the classroom.
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In particular, STEM education has a positive impact on pupils’ performances in
school, seeing that it leads them to be better problem solvers and logical thinkers, as
their thinking becomes more and more innovating. In addition to that, STEM
education leads to a higher interest and a better understanding of mathematics,
science and engineering and increases the technological literacy (Stohlmann et
al.,2012). STEM Education makes it easier for students to pursue a career in science
and engineering, compared to those without STEM Education (Xie et al., 2015).
It has been observed that STEM education is promoted in periods of economic
downturn, where there are strong needs of a STEM workforce. STEM strategies
stimulate the labor market with scientists, engineers, technologists and
mathematicians, increasing each country’s capacity for innovation and enterprise.
Over and above the benefits of STEM education for the students, it is obvious that
there are also benefits beyond the school borders, which affect the nations and the
next generations (Williams, 2011).
Even though the planning and the effective teaching requires a lot of extra time, the
benefits of STEM education are obvious. Supporting teachers to implement STEM
education and include STEM strategies in their courses seems to be crucial for next
generation’s knowledge (Stohlmann et al.,2012).

A2.10 STEM Teaching Practices
Young people and students in particular absorb new information easily. They tend to
explore, invent build and figure things while being actively engaged in the learning
process. STEM or Science, Technology, Engineering and Math is a subset of
education that teachers worldwide focus on.
Generally, while applying it, it breaks down into the following steps17,18:
•
•
•
•
•
•
•
•
•
•
•

17
18

Learn and apply content
Integrate content
Interpret and communicate information
Engage in inquiry
Engage in logical reasoning
Team collaboration
Proper technology application
Believe in your students
Transfer control of the of the learning process to the students
Foster curiosity
Provide hands-on, experimental learning

https://whatis.techtarget.com/definition/STEM-science-technology-engineering-and-mathematics
https://www.middleweb.com/6624/10-stem-teaching-practices/
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•
•
•
•
•

Accept failure
Be an inspiring leader and role model for your students
Accept some drawbacks
Evolve and grow as a learner
Learn in community

Below are listed the best practices a teacher can apply in STEM education, according
to Zemelman, Daniels & Hyde (2005), so that the pupils will understand maths and
science easily and more effectively (Stohlmann et al., 2012).
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Use manipulative and hands-on learning
Cooperative learning
Discussion and inquiry
Questioning and conjectures
Use justification of thinking
Writing for reflection and problem solving
Use a problem solving approach
Integrate technology
Teacher as a facilitator
Use assessment as a part of instruction

A key- element of STEM Education is a pedagogy called “purposeful design and
inquiry”, a problem- based learning method, which combines the technological and
scientific components of STEM Education, challenging the students to test and
develop their ideas (Sanders, 2008).
Especially for the fields of Technology and Engineering, which are considered to be
the most underestimated fields of STEM Education, compared to the recognizable
Science and Mathematics, some recommended teaching methods are the following
(White, 2014):
•
•
•
•
•

Utilizing technological systems
Designing open-ended and problem-base activities
Applying cognitive, manipulative and effective learning strategies
Applying technological knowledge to real world experiences
Individually and team working

Students and teachers work together for advanced classroom activities that develop
student’s critical thinking on communication assessment and research skills.
The STEM teacher’s role is to:
• Implement educational practices in a way that encourages students to
innovate and research
• Use the problem solving method and the project solving method
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•
•
•

Create meaningful learning opportunities by providing a learning framework
provided through collaborative learning
Require students to demonstrate understanding of the approach in an
environment that models concepts of the real world
Provide students with interdisciplinary and multicultural perspectives, in
order to show how STEM training exceeds national boundaries and joining
students to a larger STEM community.
As far as STEM is concerned, you may find here an inspiring
presentation by FURNESS Academy, UK, with robotics definition and
tasks related on the matter. Teachers may assign, incorporate or
alter the tasks with sole aim to attract and maintain students’
interest towards an innovative spirit.

You may as well start here can start here, perhaps, with a starter activity!
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Appendix 3: Other projects & Activities
A3.1 The Virtual Enterprise
It is well-known that many programs of economics and entrepreneurship as well as
educational activities and competitions are organized.
The "Virtual Enterprise" program, has been recognized by the European
Commission's Entrepreneurship Office as "Best Practical Implementation of
Entrepreneurship Education". It is being developed by JEN Greece, member of one of
the largest organization in the world, founded in the United States 100 years ago and
implements entrepreneurship and education programs in 122 countries with the
participation of over 10 million pupils.
Children that have participated in the "Virtual Enterprise" program, have a greater
chance than others to reach managerial positions or to create their own business.
Moreover, the volunteer-mentor participants, who are experienced executives of
the Greek market, cultivate personal skills and become “better people”.
The current program includes 130 secondary schools from all over Greece, under the
aegis of the Ministry of Education.
Testimonials from the participants, both students aged 15-18 and managers, indicate
the value of interaction between them, confirming that this is a modern, experiential
training method that gives joy and optimism to children, while helping them work in
a professional way as it links education with the labor market
The beneficial impact of entrepreneurship on the lives of children, teachers, schools
and society in general is becoming increasingly perceptible in many European
countries. The children had very smart, innovative business ideas and implemented
them with great success and enthusiasm.

A3.2 Junior Achievement
Every school year PLATON schools participate in a national competition, regarding
entrepreneurship and innovation, called Junior Achievement. In this competition,
students from all the schools that take part, must form a virtual company that
operates just like a regular company, create and sell a product or a service. This
national competition is part of a worldwide competition of the same format, where
the winner team from every country qualifies. PLATON participates in this
competition since the beginning in 2007 and has won the first place at national level
twice, thus representing Greece in the worldwide competition, while also winning
the prize for the most innovative company once.
Junior Achievement refers to students of high school in general but we involve
students only from the first class of high school. Every year there is a teacher as
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supervisor and mentor. His role is to guide the students, explain the rules and details
of how a company works and help them think in innovative ways of how they’ll
proceed and what product or service they ‘ll provide. The teacher is the supporter
having a secondary role in this procedure with sole aim to have the young brilliant
mind shine!
This procedure takes place throughout the whole school year and the students get to
know in depth the way a company works, the structure, the challenges it faces, the
obstacles it meets and its operation in general. It is highly beneficial for the students
as they face in first hand several challenges, they learn to think out of the box in
order to overcome a difficulty and improve their innovation capacity. It can be from
a point of view a simulation procedure that enables students to broaden their
horizon coming across new challenges while offering to our little friend the joy of
solving complex problems.

A3.3 The League of Craftsman Students
“Liga elevilor meseriasi” (The League of Craftsman Students)– is a project which is
part of the national project Romania Meseriasa, aiming to sustain and develop
Romanian Vocational Education and Training.
At the moment, Romania is in dire need for craftsmen and skilled workers and the
state has been supporting any initiative connected to this matter. The project
represents an initiative of OMV Petrom (Romania’s largest gas company) in
accordance with the state policy, now in its second year of implementation, and it
aims to create a group of initiative which can concentrate on solving the problems of
the national vocational and technical education. For this purpose there has been a
selection of teachers and students who have been involved in projects various
activities since last year.
The students involved in the programme take part in leadership and communication
trainings, take part in week-long summer camps where they learn how to help
trigger the changes necessary for the technical educational system. Moreover,
during their involvement in the programme the students learn how to identify the
problems of VET in our country and how to come up with solutions. They also have
direct meetings with the local and national authorities (representatives of the
Parliament) as well as meetings with local and national companies.
Last but not least, the students actively solve their own financial problems by
becoming involved in organizing fundraising campaigns to finance their activities. A
very good example of this approach is the campaign by which the students are going
to raise the funds for equipping 13 mechanical labs in Buzau County this year.
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Appendix 4: Assessing skills
Below you may find few ideas, templates and relevant material on assessing student
skills or assessing even yourself. The exercises demonstrate an example so as to the
modified and altered based on your target audience.

A4.1 Problem Solving
Statements for answer
1

Most problems solve by themselves in one way or the other.

2

I'm known for my perfection when I need to solve a problem.

3

5

It is true that the first answer that comes to mind is the right
one.
I often keep myself out from the problems, hoping for a
solution.
When I encounter very difficult problems, I become unhappy.

6

I often leave others to decide for me.

7

I would prefer a job where I would not have the burden of
making tough decisions.

8

I manage to make the right decision in complex situations.

9

It is difficult for me to admit that a solution I have proposed is
not good.
It is difficult for me to accept a solution from someone who is
younger than me or I consider him/her inferior.
When making a decision, I take everything that is important
into consideration.

4

1
0
1
1
1
2

Agree

Disagree

I am capable of properly analyzing causes and effects.
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A4.2 Critical Thinking
1. These footprints are found:

□ In the sand
□ Outside the sand
□ The right is in and the left out
2. What can you see?

□ Doors
□ Windows
□ Doors and windows
3. Can this object exist in the real world?

□ Yes
□ No
□ I am not sure
4. What are you observing first?

□
□

The face of an elderly person
Women
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□ The face of a tiger
5. How many windows open the staircase?

□
□
□

More than 5
3 or 4
2 or less

6. How did this image arise?

□
□
□

Photoshop
The woman is standing further away
With a special camera

7. How much this chameleon has matched with its environment?

□

It has matched itself altogether and
you will not see it if you do not focus

□
□

It has not matched itself altogether
It has only matched the basic colors.
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