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Comparative 
Report
1. Executive summary

The purpose of this report is to compare the results 
of the researches regarding STEAM education with a 
special focus on SEN students of the partner countries 
(Portugal,	 Malta,	 Greece,	 Bulgaria,	 Lithuania	 and	
Italy)	and	conclude	in	a	collective	list	of	challenges.	
The	first	part	of	 this	 report	describes	 the	aims	and	
objectives of the project, addressing a wide range 
of stakeholders, while presenting the main objective 
of	 the	 first	 intellectual	 output,	 which	 is	 to	 define	
and provide an Educational Toolkit, deriving from 
STEAM education, with a further focus on students 
with SEN, based on the Enquiry-Based Learning 
(EBL)	 methodological	 approach.	 Primary	 research	
was applied in Portugal, Lithuania and Malta. In 
order to elicit the list of challenges this research 
has conducted questionnaire surveys.  In Italy, 
Greece and Bulgaria was conducted both Primary 
and Secondary research combining questionnaire 
surveys	 (Italy,	 Bulgaria),	 interviews	 (Greece)	 and	
completed studies. This report presents an overall 
conclusion of all the studies conducted in the partner 
countries and provides reccomendations of how the 
project should be further developed based on the 
results obtained. The main reccommendations of the 
partner countries included rethinking the curriculum 
and professional development for teachers about 
STEAM in terms of pedagogical approaches, skills 
to successfully meet the modern demands of the 
STEAM community, and promotion of innovative 
teaching. Moreover, development of appropriate 
equipment, materials and software programs to 
assist children with SEN was highly recommended. 
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skills deriving from STEAM education, with a 
further focus on empowerment of students with 
SEN.

• to provide guidance and recommendations for 
school managers to ensure inclusive learning 
environments in schools that facilitate STEAM 
education of students with SEN.

2.2. What is STEAM education and why it is 
important

STEM is an educational program developed 
to prepare primary and secondary students for 
college	and	graduate	study	in	the	fields	of	science,	
technology,	engineering,	and	mathematics	(STEM).	
and typically includes educational activities across 
all grade levels in both formal and informal settings3.
More recently, the term STEAM has emerged 
representing STEM plus the arts - humanities, 
language arts, dance, drama, music, visual arts, 
design and new media. 
The main difference between STEM and STEAM is 
that	STEM	explicitly	 focuses	on	scientific	concepts	
while STEAM investigates the same concepts, 
through inquiry and problem-based learning methods 
used in the creative process.  
The basic characteristics of STEAM education are: 

• Teaching and learning based on research / 
exploration. 

• Having students answer questions as groups 
and	solve	problems,	then	reflect	on	what	they	
have learned 

• Curricula development that incorporate digital 
technologies into teaching.

The key component of STEAM is integration. STEAM 
lessons are well-rounded as well as project and 
inquiry based, thereby aligning with the way students 
work and solve their problems in their everyday lives. 

2. Description of STEAM4SEN project
 
2.1. Aim and Objectives
Latest OECD PISA1	 data	 show	 that	 one	 in	 five	
pupils	 in	 the	European	Union	 (EU)	has	 insufficient	
proficiency	 in	 reading,	mathematics	 or	 science,	 as	
well as low or no digital skills. 
In addition to that, the continuously transforming 
industry creates new needs and goals, promoting 
further the idea of establishing an education system 
that icorporates new educational approaches by 
providing learning activities to train and prepare 
students to deal with this reality.
Within this context, the 2015 Joint Report of the 
Council and the Commission on the implementation 
of the Strategic framework for European cooperation 
in	 education	 and	 training	 (ET	 2020)	 proposes	
six priorities for education, out of which inclusive 
education, equality, equity, non-discrimination and 
promotion of civic competences are included.
STEAM4SEN	 aims	 to	 enhance	 schools’	 capacity	
to	provide	inclusive	and	efficient	STEAM	education	
to	 students	with	 special	 educational	 needs	 (SEN)2  
in order to enrich their learning experience and 
employability opportunities through the development 
of educational materials and guidelines for secondary 
school teachers, managers and students.

More	specifically,	the	key	objectives	of	STEAM4SEN	
are:

• to implement a holistic approach in adopting 
innovative technologies and pedagogies in 
school	education	by	defining	an	educational	kit	
that	will	encompass	specific	aspects	regarding	
the practical application of STEAM subjects 
(with	particular	focus	on	robotics).

• to realise the implementation of the educational 
kit that will be focused mainly on developing 

1 www.oecd.org/pisa/
2 Special	Educational	Needs	(SEN)	is	a	legal	term	that	describes	the	needs	of	a	child	who	has	a	difficulty	or	disability	which	makes	learning	harder	for	
them than for other children their age.
3	Gonzalez,	H.B.	and	J.J.	Kuenzi	(2012)	Science,	Technology,	Engineering,	and	Mathematics	(STEM):	A	Primer,	Washington,	D.C.:	Congressional	
Research Service.
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Secondary target groups of the STEAM4SEN project 
are:

• secondary schools
• VET institutes
• school/VET providers working with 

learners with SEN
• teachers and school staff  
• teachers training organisations 
• researchers
• HEIs
• business representatives
• QA Experts
• NGOs
• third sector
• public authorities and policy makers
• trade unions 

2.4. IO1: Educational KIT – Α1: Definition of 
challenges and opportunities in teaching 
STE(A)M subjects to students with SEN

The	main	objective	of	 IO1	 is	 to	define	and	provide	
an Educational Toolkit that will be focused mainly on 
developing skills deriving from STEAM education, 
with a further focus on empowerment of students 
with SEN, based on the Enquiry-Based Learning 
(EBL)	methodological	approach6.
The innovation of the Kit is related to two main 
aspects:
> The contents
The Educational Kit will provide key didactical tools 
related to STEAM focusing mainly on the transition 
from STEM to STEAM.

This innovative framework that brings science, 
technology, engineering and mathematics together 
with the arts/other disciplines promotes:

• Teamwork: Students learn to work in groups 
from a very young age. They communicate, 
argue, disagree, and collaborate.

• Problem solving: This is an integral part of 
the	STEΑM	methodology.	Students	look	for	
solutions to everyday problems.

• Smooth introduction to the natural sciences, 
engineering	and	maths:	With	STEΑM	
education students are actively involved 
in experiential projects, better understand 
machines and their functions and begin to think 
algorithmically. 

• Critical thinking skills and creative perception: 
Students apply arts in real situations and 
learn to recognise the intersection of art 
with science, technology, engineering and 
mathematics.

2.3. Target groups
The project outputs /products/ results are anticipated 
to be used and implemented by a wide range of 
stakeholders. 

> Primary target groups of the STEAM4SEN 
project are:

• STEAM teachers 
• students and SEN students

The target group of SEN students will include 
speciffically:	
a)	students	between	the	ages	of	14	and	18 
b)	students	with	mild	special	educational	needs 
c)	students	on	EQF	Level	2	5. 

4The	European	Qualifications	Framework	(EQF)	is	a	common	European	reference	framework	whose	purpose	is	to	make	qualifications	more	readable	
and understandable across different countries and systems.
5 The learning outcomes relevant to Level 2 are:
a)	Knowledge:	Basic	factual	knowledge	of	a	field	of	work	or	study.
b)	Skills:	Basic	cognitive	and	practical	skills	required	to	use	relevant	information	in	order	to	carry	out	tasks	and	to	solve	routine	problems	using	simple	
rules and tools.
c)	Responsibility	and	autonomy:	Work	or	study	under	supervision	with	some	autonomy
6Inquiry-based learning is a learning process that engages students by making real-world connections through exploration and high level questioning. 
It is an approach to learning that encourages students to engage in problem solving and experiential learning.
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3. Conclusions and Recommendations
The following table presents the main challenges of 
all studies conducted in partner countries regarding 
STEAM education with a special focus on SEN 
students. 

Even if students in STEM programs may have 
more experiential learning opportunities however, 
these	are	limited	to	only	scientific	subjects,	missing	
key skills that come from artistic approach such as 
application, creation, innovation, wonder, curiosity 
and critical thinking. 
The Educational Kit therefore, will aim at the 
development of key skills such as: 

• critical thinking 
• process-based learning 
• asking important questions
• problem-solving 
• creativity

> The final addressees
The development of such key skills becomes 
increasingly crucial in relation to SEN students. 
Thus,	the	toolkit	will	be	specifically	developed	for	this	
target group.

List of Challenges

1
Lack of innovative teaching. Teachers do 
not apply or adapt different tools to include 
all learning, pedagogical skills and teaching 
methods.

2
Lack of individually planned and systematic 
ally controlled teaching process on  STEAM 
education for children with SEN.

3 Division of students according to gender, 
culture and learning styles.

4
Lack of education methods in terms of 
knowledge assessment along with abilities 
and competences.

5
Lack of multi-disciplinary and collaborative 
teaching approaches especially in regards 
to SEN students.

6 STEAM is still being viewed as a series of 
hands-on tasks during certain events.

7
Lack of STEAM experts at school that could 
help teachers or special education teachers 
o develop STEAM pedagogies which are 
more relevant to SEN students.

8
Lack of suitable infrastructure, facilities and 
technical support to assist children with 
SEN.
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The following observations were made when 
comparing the results of the partner countries:
In Italy it was concluded, that educators play a vital 
role in shaping future generations and can have far 
reaching	effects	on	student’s	 life.	For	teachers,	 the	
idea of a STEAM lesson is still an event instead 
of a mindset. Some of the lessons connect to 
their curriculum, but others do not. They consider 
that carefully crafting these lessons to address and 
assess multiple standards could solve the problem 
of time constraints and will make learning more 
meaningful. Moreover, as for the evaluation aspect, 
the original grade-focus methods should shift to 
multiple ways of assessment, which concentrate 
also	on	students’	abilities	and	competences	through	
a	 monitoring	 process	 of	 the	 students’	 learning	
skills which is spread over a longer period of time 
rather than simply testing knowledge in summative 
assessments. Report that teaching in a multicultural 
and multiple-intelligences environment means to 
adopt	 the	 paradigm	 ‘diversity is identity’	 and	 to	
consider that the everyday class experience is an 
important occasion for all, students and educators. 
There	 is	 a	 need	 that	 STE(A)M	 education	 should	
develop a set of personal attributes, known in the 
education sector as 21st century skills or soft 
skills, which include competencies such as problem 

9
Not enough time. Teachers are too busy 
and classes are too large for the STEAM 
educational process to be implemented.

10
The learning environment is not conducive 
to mutual learning and support between 
children and adults.

11 Lack	of	flexibility	in	curricula	to	enable	lec-
turers to use a variety of teaching methods.

12
Lack of teacher training to acquire the 
appropriate skills and knowledge to suc-
cessfully meet the modern demands of the 
STEAM community.

13
Lack	of	teacher’s	motivation	for	professional	
development and in-depth understanding of 
STEAM subjects.

14

Teaching STEAM is more theoretical. 
Critical thinking, problem based-projects, 
inquiry-based approach, collaborative 
learning, creativity, experimental and peer 
teaching are not being fully exploited within 
all areas of the curriculum.

15

There is a large gap between the material 
taught	and	the	language	used	in	today’s	
reality. Classroom discussions between 
teachers and students are characterized by 
a profound linguistic divide.

16 STEAM and Robotics are currently not part 
of the curriculum in compulsory education.

17
Lack of appropriate educational and digital 
resources / techniques , software pro-
grammes, games in STEAM and Robotics 
specifically	for	students	with	SEN.

18

Lack	of	student’s	experience	in	educational	
resources	(robots,	sensors,	experiments,	
specific	software,	web-based	simulators,	
arts lab, educational games unconventional 
methodologies	etc.)

19
Lack	of	specific	scientific	research	on	the	
relationship between students with SEN and 
STEAM approaches.

20 Lack of connection between the school and 
work	(real-life)	environments.

21 Lack of focus on the skills, jobs and careers 
of the future.
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done in terms of STEAM education. Recently, in 
2017, Malta has introduced more applied subjects 
even in secondary schools in areas that include 
Agribusiness, Engineering Technology, Health 
and Social Care, Hospitality, and Information 
Technology, which are in line with most areas of 
STEAM education. Assessment methods for these 
subjects are continuous and include practical tasks, 
project work, experiential learning related to work, 
written assignments and portfolios. In addition, the 
University of Malta currently has a department called 
“STEAM school Malta” which organises workshops 
about STEAM subjects involving a number of 
experiments for students aged between 11 and 14. 
These activities have started in 2016 showing that 
STEAM	 education	 (as	 it	 is	 globally)	 is still in an 
early stage but is gaining interest. However, there 
is no direct literature linking STEAM education and 
SEN students. In Malta, a child with special needs 
is	defined	as	“that	minor	(who)	has	special	difficulties	
of a physical, sensory, intellectual or psychological 
nature”. Students with special educational needs 
are normally involved in mainstream education and 
there	 are	 definitely	 no specific requirements or 
tasks developed specifically for these particular 
students. The research in Malta indicated that 
most	 of	 the	 teachers	 (82%)	 consider	 using	 a	
variety of teaching methodologies as a valid tool 
in promoting student involvement, which are in line 
with the concept of STEAM, even though, the same 
percentage (82%) have never heard of STEAM 
education. Their results show that the compulsory 
educational system is slightly rigid and does 
not give the opportunity to teachers to adopt a 
STEAM pedagogical approach. In the report is 
recommended that there is need for a holistic effort to 
ensure that STEAM principles are adopted through 
an integrated approach, helping them improve their 
educational output. In their suggestions include, 
promotion on the STEAM approach through the 
development of an outreach programme targeted at 
the various stakeholders involved and awareness 
among policymakers in order to address the lack 
of	 flexibility	 in	 curricula,	 which	 often	 restrains	
educators from adopting diverse modes of teaching 
and assessment. Moreover, targeted research on 

solving, collaboration, creativity and innovation.  Both 
teachers and students also need time and support 
to adapt Enquiry Based Learning or Problem Based 
Learning way of studying required by a STEAM 
education. Moreover, this is achieved by building the 
structure for collaboration in the form of people, time 
and place and by providing the infrastructure for 
collaboration.
A similar situation appears in Lithuania, considering 
that STEAM that is driven by a learner-centred 
instruction can be used to provide students with 
a powerful educational program. In their results 
conclude that practical project work enables group 
discussions, teamwork, communication and peer-
to-peer interaction, all of which are considered 
important to the 21st-century skills and that both 
teachers and students, need time and professional 
support to adapt Enquiry Based Learning or Problem 
Based Learning way of studying required by STEAM 
education. 
In Portugal conclude that with STEAM education 
students feel more autonomous in their learning, 
acquire	 qualitative	 (art	 education)	 and	 quantitative	
(scientific	 inquiry)	 judgement	 and	 practical	 skills,	
enhance their concentration, engagement on 
learning and creativity. They also consider that 
STEAM learning suits to different learning styles, 
abilities and readiness of students. While, the 
challenges	and	problems	include,	insufficient	number	
of resources, equipment or facilities, adaptation tools 
to address SEN students and budget constraints in 
accessing adequate content/material for teaching. 
They recommend development of pedagogical 
approaches,	learning	adaptations	and	modifications,	
practices	and	 teaching	methods,	 contents,	 specific	
learning environments, resources and materials 
adapted	 to	 the	 learning	 difficulties	 of	 the	 students	
with SEN. Also in their recommendations, include 
good practices and shared knowledge and skills 
with learners and/or other person.
In Malta, results in TIMSS PIRLS and PISA show 
that students consistently perform below the 
OECD mean value in Science and Mathematics, 
meaning that there is a lot that can and should be 
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it is in the curriculum of all three classes of lower 
secondary schools, we would say that it is in a 
very early stage. Many efforts are being made to 
introduce Technology in a sense that it covers many 
areas at the same time, but with no visible results at 
present. Teaching the lesson in Greece is more 
theoretical. Moreover, it is not meant to educate 
students in Technology without first training 
teachers.	 In	 the	 field	of	 special	 education,	 it	must	
be enabled for scientists of various disciplines to 
acquire the appropriate knowledge and skills to 
successfully meet the modern demands of the 
new educational community. They do not deepen 
knowledge about the recognition and understanding 
of the special characteristics of children with special 
educational needs in relation to STEAM lessons and 
robotics.  Although special needs education is the 
practice of mentoring students with intellectual 
disabilities in a way that addresses their 
individual differences and needs, the design of 
equipment and materials is not well adapted to 
assist trainees. Whether the educational robotics 
and STEAM education and its entry into education in 
recent years has greatly improved the performance 
of children with learning disabilities, its contribution 
has not been extensively studied, neither the 
potential alternatives for students with different 
learning	 difficulties	 (e.g.,	 intellectual	 disability,	
ADHD,	 dyslexia).	 In	 Greece	 at	 this	 time,	 mainly	
postgraduate students have been dealing with 
this interesting combination of the two disciplines. 
Empirically, we find a limited use of STEAM in 
Special Education institutions and services 
(public or private), either because of the high 
cost of acquiring the equipment, or because 
of teachers’ reluctance or ignorance. Often, 
these students are excluded from innovative 
interventions and their familiarization with new 
technologies.	 Despite	 the	 significant	 contribution	
and support of robotic systems in special education, 
it is not often used in the educational process 
either	 for	 lack	of	 financial	 resources	or	 for	 training	
of educational staff or following curricula that 
do not favor educational innovation. At the 
same time, classroom discussions between 
teachers and students are characterized by a 

pedagogical	approach	of	STEAM	and	its	benefits	in	
children with SEN and investing in training combining 
critical thinking, problem solving, communication 
and creativity with the core curricula. 
In Bulgaria, the main challenge for teachers in 
teaching STEAM subjects to SEN students is still 
the insufficient number of methodologies and 
educational resources adapted to different SEN 
students. Children with intellectual disabilities 
remain the most vulnerable, while it is required to 
adapt the curriculum to the individual needs of SEN 
students and to provide tools and technologies 
for full participation in the educational process. In 
most cases individual curricula for students with 
hearing or visual impairment, mental retardation 
and / or multiple disabilities are associated with 
a reduction in the number of STEAM subjects 
taught, as well as the practical impossibility of many 
SEN to participate in practical activities and science 
experiments.	Most	of	teachers’	difficulties	come	from	
the pressure for high achievements in all children and 
when integrating children with SEN into classes is 
becoming as a threat to this expectation. It is very rare 
to see opportunities for mutual growth of students, 
through interaction, understanding and support 
between different students. In their research, only one 
teacher indicated the need to see the individual, albeit 
small, success of children with SEN in the learning 
process.	 While	 there	 are	 significant	 differences	 in	
the focus of teachers and students when evaluating 
the effects of learning. According the teachers 
opinion, the most important factors that influence 
their teaching are the development of teamwork 
and communication skills and the autonomy in 
the learning process. In their recommendations 
include to integrate both the ability to acquire basic 
competences in the STEAM sciences and the so-
called	 ‘soft	 skills’	 -	 a	wide	 range	 of	 personal	 skills	
and competences when creating methods and tools 
for	training.		These	are	important	for	both	student’s	
learning and participation in the learning process, as 
well as building the relationships, performing a wide 
range of work tasks and involvement of the student 
in the social life of the community and society.
In Greece, the Technology lesson, although 
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profound linguistic divide. Teachers need to know 
that language is an important factor in acquiring 
knowledge. On the other hand, STEAM specialists 
report that educational robotics is a novel way of 
learning as it combines the experiential approach 
of positive and theoretical objects, introduces 
modern information technologies and contributes to 
discovering learning and enhancing the socialization 
of the child. The student is encouraged to think in 
order	 to	 be	 able	 to	 find	a	 set	 of	 creative	 solutions	
to issues and then develop through the process 
the ability to select, construct, test and evaluate. 
It is also an opportunity for each student to 
communicate with other students and work together. 
In Greece, there are various private educational 
organizations who train teachers of all levels 
and adults who wish to become members of 
the knowledge society. Therefore, anyone who 
wishes to be trained in educational content and 
new educational methods is given the opportunity to 
attend STEAM seminars and receive an attestation 
certificate.	However, it is up to the goodwill or 
individual desire for development in this field of 
innovation and didactic. Moreover, many schools 
throughout Greece and especially experimental or 
pilot high schools take part in nationwide robotics 
competitions. As for the recommendations of 
the Greek report, it is included that appropriate 
educational philosophies, appropriate curricula and 
appropriate learning environments are the most 
important elements that will lead to all successful 
educational innovations. It is important to take into 
account the concepts of modifying, adapting and 
personalizing a curriculum for each subject, which 
form the cornerstone of Special Education. In this 
way,	 by	 making	 the	 necessary	 modifications	 and	
adjustments to the methods, strategies, material and 
tools that will be utilized, it will be possible to tailor 
the conditions of success, self-awareness and self-
efficacy	to	all	students.
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confirmed	 2009	 results,	 remaining	 close to the 
OECD average. However, in this case, boys 
outperformed girls in mathematics, showing a 
wider gender gap than in other countries8	 (OECD,	
2019).
At	national	level,	the	INVALSI		continuously	verifies	
the needed transformation/innovation of the Italian 
school	 system.	 The	 2019	 findings	 show	 that	 for	
secondary school students attending the last year 
(grade	13),	 the	percentage	of	pupils	not reaching 
the sufficient standard10 in mathematics is around 
32% in the North and the Centre of Italy, doubling 
in the South and in the islands. This substantial 
geographical	 gap	 is	 also	 confirmed	 by	 PISA	 2018	
results according to which the Northern area 
reaches good results, higher than both Italian and 
OCSE	average	then	the	South	(INVALSI,	2019).	

Italy ranks 24th out of the 28 EU Member States 
in the European Commission Digital Economy and 
Society	Index	(DESI)	2019.		The	use	of	online	public	
services and open data is relatively good although 
the Italian performance is still below the EU average, 
as regards Connectivity and Digital public services.
However, what should be underlined is that three out 
of ten people are not regular internet users yet, and 
more than half of the population still lacks basic 
digital skills (European	Commission,	2019).

SEN STUDENTS - LEGISLATION AND POLICY
Special Educational Needs refer to students with:

• Disabilities
•	Specific	developmental	disorders	(including	
specific	learning	disorders)
• Socio-economic, linguistic and cultural disad-
vantage

Annexes 
National Reports 

ANNEX 1 - Partner: 
IIS ‘Federico Caffè’ 
- EFFEBI ASSOCIA-
TION
Country: ITALY
1. National needs analysis – report
1.1. Introduction
1.1.1. STEAM education in Italy: 
Current situation in general and in 
relation to SEN
As far as STEAM education, the 2018 results from 
the Program for International Student Assessment 
(PISA)7	give	a	serious	overview	of	 Italian	students’	
performance, especially in science compared to 
OECD	 average.	 Key	 findings,	 in	 fact,	 underline	
that mean science performance in 2018 was 
significantly below the level observed over 
the 2009-15 period, and returned to a level last 
observed in 2006, declining most markedly amongst 
the highest-achieving students. 
As far as mathematics, the Italian performance 

7	It	is	an	international	assessment	that	measures	15-year-old	students’	reading,	mathematics,	and	science	literacy	every	three	years	in	OECD	coun-
tries.
8 16 score points against 5 score points of OECD countries.
9 Towards a standing progressive improvement of the quality of the education system, the National Institute for the Evaluation of Education and 
Training	System	(INVALSI)	has	been	created	to	measure	with	the	specific	goal	to	value	its	effectiveness	and	its	efficiency	in	the	national	context.	The	
National Institute carries out periodic and systematic checks. 
10 Considering Level 3 out of 5 Levels as an adequate achievement of National Recommendations goals.
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Plan	 of	 the	Educational	Offer	 (PTOF).	At the end 
of each school year, schools must monitor and 
evaluate the efficacy of their inclusiveness. 
The MIUR has also founded a network of schools 
named Territorial Support Centres (CTS) spread 
all over Italy and dedicated to special needs, with 
teachers/researchers specialised in technologies for 
inclusive teaching. Using a peer-to-peer approach, 
teachers working in CTS collect and disseminate 
best practices, support colleagues in managing 
special needs and supply schools with technological 
devices	 (European	Agency	 for	 Special	 Needs	 and	
Inclusive	Education).

2. Desk research
2.1. Methodological approach of the research
The research method that was applied included both 
Primary and Secondary research.
Secondary research implied the analysis of completed 
studies whose results were applied to our situation: 
2019 results of the Digital Agenda Scoreboard16 , 
of PISA for 2015 and 2018 and, eventually, the 2019 
outcomes of the INVALSI ASSESSMENT carried 
out by the National Institute for the Evaluation of 
Education and Training System.
The Primary method was used to gather fresh, 
perceptive	 data	 (what	 respondents	 think	 or	 feel)	
through	 the	 sending	out	 of	 two	questionnaires	 (for	
teachers17  and students18	respectively)	which	asked	
specific	questions	designed	so	the	information	was	
quite targeted to the needs and scope of the research. 
At the same time, it was also an exploratory research 
since the survey contained also some open-ended 
questions requiring extensive input from participants. 
Main target group of this analysis was represented 

According to the data recently published by the 
Ministry of Education, Universities and Research 
(MIUR)	 the number of SEN students is 
increasingly rising every year11 , nevertheless 
Italy is the only European country which has 
reached 99.6% inclusion of learners with 
disabilities in mainstream education (European	
Agency for Special Needs and Inclusive Education, 
2016).	In	fact,	since	70s’12  by law there are no special 
schools or classes in the Italian school system 
and teachers are provided by the MIUR. Support 
teachers are part of the teaching team: they work 
with curricular teachers and participate in all 
activities that concern the class as a whole.
The principle of inclusion is enshrined in the 
Constitution13  and two special laws were enacted 
that constitute the framework for the rights of people 
with	special	educational	needs	(SEN).	They	are:	

• Law 104/1992 for the removal of barriers 
(architectural	or	sensorial)	and the introduction 
of appropriate aids and tools to support pupils 
with disabilities in education and training. 

• Law 170/2010, which guarantees the right to 
education of pupils and students with specific 
disabilities	(SLD14)	do not need special teach-
ers, but a new way of teaching, according to 
their way of learning. 

An individual education plan is drawn up for each 
learner and is prepared jointly with specialist 
clinicians15	 	 and	 teachers,	 with	 the	 family’s	
collaboration.	This	plan	contains	 the	 ‘life	project’	of	
the student, with actions ranging from school, to 
work and social rights. Moreover, since the 2013/14 
school year, each school has to draft an Annual 
Plan for Inclusion (PAI) as a basis for the Triennial 
11 It has reached 259.757 people in the current school year while the total number was of 216.452 in 2015/16.
12 In Italy, the integration of learners with disabilities started in 1971. In 1977, special classes were abolished.
13	The	Italian	Republic	guarantees	school	for	all	(Art.34)	and	requires	that	the	mandatory	duty	of	solidarity	be	fulfilled	(Art.	2).	This	means	removing	
all	barriers	preventing	the	full	development	of	the	human	being	and	affirming	the	right	to	education	for	all	in	order	to	ensure	the	full	development	of	
the	human	person’	(Art.	3).
14	Including	dyslexia,	dysgraphia,	dysortography,	difficulties	in	making	calculations	and	in	elaborating	numbers
15	Schools	can	establish	agreements	with	centres	specialised	in	pedagogical	consultation	and	production	or	adaptation	of	specific	didactic	materials.	
16	Measured		through	the	Digital	Economy	and	Society	Index	(DESI)	which	represents	the	performance	of	Europe	and	the	Member	States	in	a	wide	
range of areas of interest from connectivity and digital skills to the digitisation of businesses and public services.
17 6. Annex 3. Questionnaire for teachers
18 5. Annex 2 – Questionnaire for students
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Challenges and opportunities faced from 
students and teachers
As already shown before, the literature on student 
outcomes in STEAM raises several areas of concern 
to	 be	 addressed.	 At	 the	 same	 time	 it’s	 clear	 that	
widespread improvement of student outcomes 
cannot be achieved through a single intervention but 
require a strategic combination of approaches. The 
questionnaire describes students and teachers’ 
experiences applying lessons from Science, 
Technology, Engineering, Arts and Mathematics, 
including also students’ future aspirations in 
STEAM	 fields.	 64%	 of	 teachers declare to know 
different pedagogical approaches related to 
STEAM	 teaching	 (e.g.	 teaching	 with	 experiments,	
problem-based approach, inquiry-based 
approach, collaborative learning, peer teaching, 
flipped	 classroom,	 etc.)	 but	 only	 44%	 of	 the	 total	
respondents usually applies these methods in their 
classes	(Questions	1-2).	Important	obstacles to the 
implementation of STEAM lessons, included lack of 
pedagogical support (32%) or interdisciplinary 
approach	 to	 didactic	 (11%).	 Moreover,	 the	 lack	 of	
adequate training for teachers is considered by 
51%	 of	 respondents	 a	 great	 obstacle	 to	 upskill,	
inspire and motivate those who seek to develop 
their	STEAM	teaching	skills	(Question	20).	Building	
teacher knowhow and skills in delivering STEAM in 
their classrooms using various learning modalities is 
considered a strong need but most of the teachers 
feel that STEAM teaching or the use of innovative 
teaching methodologies is up to the goodwill or 
desire for innovation of the individual. In fact 47%	of	
teachers is convinced that professional development 
regarding STEAM didactic is only sometimes 
provided by the school and/or educational authorities 
while	 53%	 doesn’t	 agree	 or	 cannot	 evaluate	 it	
(Question	 12).	At	 the	 same	 time	 45%	 of	 teachers	
declares that access to useful STEAM didactic 
resources is only sometimes provided by the school 
and/or educational authorities and 55%	 cannot	
answer	or	thinks	that	it’s	not	true	(Question	10).	The	
fact that teachers are eager to learn more about 
how this approach works and how to use it in their 
classrooms is represented by 69%	 of	 them	 who	

by teachers and students with and without SEN 
attending	EQF	Level	2	of	education,	between	14	and	
18 years old and with special education needs.
Secondary research gave us a foundation on which 
to build, while primary research helped us identify 
specific	needs	of	school	communities	composed	of	
both students and teachers. 
The students’ questionnaire was distributed to 
almost 190	(123 boys, 65	girls)	from	various	Institues	
in Rome. 78%	 are	 with	 technical-vocational 
orientation and 22%	attending	High-School of Art. 
The	survey	took	place	in	the	pupils’	classrooms	or	in	
the school laboratories during the morning.
After an introduction on the aim of the interview, 
personal information were collected and then it 
was	asked	 the	 respondents	about	 their	confidence	
and attitudes toward Maths, Science, Engineering 
and Technology or liberal Arts. The following three 
sections	 explored	 students’	 knowledge	 and	 use	 of	
STEAM pedagogies and materials and their opinion 
on the learning environment at school. Then pupils 
had to choose among a list of factors that positively 
or negatively impact on effectively learning STEAM. 
Final	 items	 in	 the	 surveys	 asked	 students	 about	
their attitudes toward ten different STEAM career 
areas together with their opinion on the skills mostly 
required in the labour market in our country.
To 84 teachers (77 of them are women and 23 men, 
50%	of	them	aged	over 50)	a	more	semi-structured 
questionnaire was proposed with various open-
ended questions that explored the opportunities and 
challenges	 influencing	 STEAM	 teaching.	 Some	 of	
the	 questions	 also	 dealt	 with	 teachers’	 knowledge	
and use of STEAM pedagogies and materials along 
with the opportunities of having access to appropriate 
didactic resources and training and the possibilities 
for teachers to create a learning environment which 
is supportive for teaching STEAM.
Results provide pictures of aggregated participant 
attitudes and opinions.

2.2. Learning methods and contents: 



Should be “Table List of  
Challenges” in all the footers.

- 17 -ERASMUS+ project  
2019-1-PT01-KA201-060762

Go to 
Index

therefore how they can teach it effectively. Everyone 
in a school has the capacity to be a STEAM teacher 
while some of the teachers limited it to just the art 
teacher or just the science teacher. By limiting or 
labeling	someone	as	the	“STEAM	Teacher”,	they’re	
cutting	 out	 the	 very	 heart	 of	 this	 idea.	 	They’re	 all	
STEAM teachers. Since STEAM is an approach, 
teachers need to understand how to align curricular 
standards, create integrated assessments, develop 
lessons that ensure both the arts and the STEM areas 
are	taught	with	integrity,	and	specific	strategies	that	
can be used with students: it is necessary to ensure 
that teachers receive high-quality professional 
development and support before implementation. 
All the teachers agreed that students who are taught 
under a STEAM framework are not just taught the 
subject matter but they are taught how to learn, 
how to ask questions, how to experiment and how 
to	 create.	 47%	 of	 teachers	 declares	 that	 during	
STEAM lessons students feel more autonomous in 
their	learning	and	45%	thinks	that	pupils	develop	and	
acquire	a	problem-solving	attitude	(Question	18).	In	
the open-ended questions some of theachers stated 
that STEAM lessons help create scholastic inclusion, 
a key factor to develop the potentiality students 
with	 difficulties	 in	 learning,	 in	 communication,	 in	
relationships, in social life. STEAM projects, in fact, 
require students to systematically think through 
problems, applying the information they learn along 
the	way	about	technology	and	engineering	to	figure	
out the best solutions. Cross-curricular projects also 
engage	 different	 parts	 of	 students’	 brains	 so	 that	
they are seeing the project through different lenses, 
focusing on details while also learning to step back 
and	 look	at	 the	bigger	picture.	Among	 the	benefits	
and opportunities of learning STEAM, students 
stated	 that,	 by	 experiencing	 trial	 and	 error	 (42%)	
and	figuring	out	how	to	really	“think	outside	the	box”	
(30%),	they	can	get	away	from	the	commonly	used	
approach of applying a known method or formula 
to solve a set of problems in a step-by-step way 
(Question	9).
Since girls and women are underrepresented in 
STEM-related	courses	and	careers	(10	out	of	32	girls	
attending	technical	or	scientific	school	declares	that	

actively search for innovative didactic resources 
on the Web, through STEAM-related public and 
private channels, while 30%	has	never	done	such	a	
research	(Question	11).	To	the	question	(Question	3)	
“Which of the following STEAM-related pedagogical 

approach I would like to have access to, but I cannot”,  
most of respondents selected practical teaching 
approaches characterized by inter-disciplinarity and 
a	more	active	intellectual	activity	of	the	students	(see	
graph	below).
As a consequence, in terms of materials teachers 
would	 like	 to	 have	 access,	 respondents	 firstly	
listed unconventional didactic methodologies and 
augmented /virtual reality tools and resources for 
personalised	learning	(Question	7).	Therefore,		most	
required	 training	 topics	 refer	 to	specific	 training	on	
learning applications and  to courses regarding 
non-conventional didactic methodologies, including 
gamification	 and	 Art	 integration	 (Question	 13).	
Notwithstanding the effort of Italian Ministry of 
Education, University and Research for setting up 
a comprehensive innovation strategy for a smart, 
sustainable and inclusive growth of our school 
system in order to bring it into the digital age, some 
of the teachers declared they are left alone in their 
strive for developing innovative methodologies and 
materials at school. The survey points out also that 
some	 of	 our	 teachers	 aren’t	 sure	 of	 what	 STEAM	
really	 is	 (there	 is	always	a	percentage	of	 teachers	
who	 declared	 they	 couldn’t	 decide	 or	 judge	 since	
they	cannot	apply	this	approach	to	their	subjects)	and	
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range of learning styles, abilities and readiness of 
SEN	 students,	 the	 percentage	 falls	 down	 to	 25%	
(always	or	usually)	and	57%	(sometimes),	with	a	solid	
percentage	(between	20%	and	30%)	of	teachers	who	
cannot decide or declare that learning environments 
meet	the	needs	of	all	students	(Question	15).	When	
it	 comes	 to	 students,	 the	 50%	 of	 them	 considers	
that the learning environment is only sometimes 
supportive and comfortable with them, their learning 
styles,	 abilities	 and	 aspirations	 (Questions	 7-8).	
Moreover,	a	high	number	of	teachers	(between	49%	
and	57%)	declares	that	they	never	involve	experts	in	
the	field	of	SEN	education	to	adapt	and/or	develop	
STEAM pedagogies, materials to SEN students or 
to	 implement	 them	 in	 their	 lessons	 (Questions	 16-
17)	 even	 though	most	 of	 them	 in	 the	 open-ended	
questions praise the multifold advantages of using 
STEAM didactic for SEN students as a motivator 
and engager of young people into lessons and 
specifically	 into	 STEM	 subjects	 and	 careers.	 The	
arts, they argue, can enhance high performance 
teamwork, intercultural communication, improve 
observational skills and improve adaptability. As 
for the feel that different learning resources and 
activities address different learning styles, abilities 
and	 aspirations,	 almost	 90%	 of	 students	 declared	
that STEAM lessons meet their learning needs. 
Most children struggle to understand the importance 
of science because they cannot see the connection 
between what they learn in the classroom and the 
happenings of the real world. When students were 
asked to choose among activities they would like to 
have	access	to	during	school	time,	the	70%	of	them	
ticked work-related experiences such as internships 
and	visits	to	Companies	(Question	3).	Students	also	
have a perception of science subjects being either 
too	difficult	or	too	boring.	Introducing	topical	science	
in class can help them understand the relevance 
of science in everyday life. Teachers can use the 
pupils’	 natural	 curiosity	 to	 direct	 them	 in	 a	 more	
focused manner. Most students see the curriculum 
as boring and irrelevant to life outside school. 
Between	25	and	27%	of	respondents	declared	that	
factors negatively impacting on effectively learning 
are: lack of interest of students in traditional lessons 
which are considered not attractive, pressure to 

they prefer Arts to Science or Maths while only 5 out 
of 33 girls attending School of Art are interested in 
scientific	matters),	developing	STEAM	projects	can	
help	girls	become	familiar	with	these	fields.	Females’	
motivation to pursue STEAM in senior secondary 
can be determined by their early exposure to STEM 
prior	 to	 and	 during	 school.	 Female	 role	models	 in	
STEM are one enabler, through school visits by 
women working in STEM, female STEM teachers 
and researchers. 
STEAM is necessary to solve real-world challenges, 
and we need people with strong STEAM literacy in 
order to address the complex problems facing the 
world.

2.3. Training delivery and practices: 
Challenges and opportunities faced from 
students and teachers
Introducing STEAM as a mix of teaching 
methodologies and building teacher knowhow and 
skills in delivering STEAM in their classrooms using 
various learning modalities is a real challenge.  About 
39%	of	teachers	said	that	time	pressures	and	space	
constraints/limitations in the management of lessons 
and	in	teaching	the	full	curriculum	to	students	(20%)	
are some of the reasons for a declining interest in the 
subject. Most teachers struggle with a huge workload, 
which does not give them much time or energy to plan 
intricate STEM lessons; rigid assessment structures 
and curriculum imperatives lead to heavy work-
loads and squeeze out time to breathe, collaborate 
or innovate. In terms of infrastructures available at 
school,	the	65%	and	43%	of	teachers	together	with	
47%	and	37%	of	students	declared	that	insufficient	
number of resources, equipment or facilities and 
the lack technical support are factors negatively 
impacting on their effectively teaching or learning. 
As	 for	 the	 learning	 environment,	 (Question	 	 14)	
the percentage of teachers who declared that they 
have access to/create a setting which is supportive 
for	teaching	STEAM	is	35%	(always	or	usually)	and	
35%	 (sometimes)	 but	when	 judging	 if	 the	 learning	
environments	allow	specific	conditions	to	address	a	
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a	scientist,	engineer,	or	designer,	but	 it’s	 important	
every child grows up knowing how to think like one. 

prepare exams and tests together with a lack of 
work-related activities or real-life experiences and 
projects related to Science, Technology, Engineering, 
Arts,	Mathematics	(Question	10).	Studies	show	that	
“practical activities enable students to build a bridge 
between	what	they	can	see	and	handle	and	scientific	
ideas that account for their observations”. Making 
these connections is challenging, so practical 
activities that make these links explicit are more likely 
to be successful. Practical project work also enables 
group discussions, teamwork, communication and 
peer-to-peer interaction, all of which are considered 
important 21st-century skills. When asked which are 
the skills required the most in the labour market, 
students chose two of the main areas related to 
STEAM education: “managing a software and 
programming languages” along with “being creative 
and innovative, thinking outside of the box, look at 
things in a new way to solve problems”. Project-
based learning should be introduced in the class 
so that students will have opportunities to explore 
the knowledge themselves and practice the abilities 
of thinking. STEAM inspires students to think more 
broadly and to solve problems with a hands-on 
approach. By introducing students to STEAM at 
a young age, it cultivates progress from project-
based learning through collaborative exploration, to 
problem-based learning which focuses on real-world 
problems, and ultimately to place-based learning 
where students learn by doing. Many teachers also 
praised the use of the arts to increase engagement 
in projects since students can connect artistic 
mediums	that	they	enjoy	(like	visual	arts	and	music)	
with	more	technical	projects.	They’re	able	to	combine	
the familiar with the unfamiliar, acquiring new skills, 
and discovering the world of artistic innovation. This 
integrated approach recognizes how powerful it 
is when our students make connections with other 
concepts, applications, and disciplines. Given the 
importance of creativity and innovation for the future, 
it’s	important	to	ensure	that	the	arts	provide	students	
opportunities to use their knowledge and skills in 
ways that are practical and applicable to the real 
world.		Every	child	isn’t	inclined	to	grow	up	to	become	

List of Challenges

1
Rethink the curriculum: STEAM, as ped-
agogical approach, should be for all teach-
ers and adapted to any available time and 
space.

2
In-school professional development 
for teachers about STEAM is still needed 
in terms of pedagogical approaches and 
materials. 

3
Promotion of innovative teaching: 
teachers should be able to apply and adapt 
different tools to accommodate all learning 
and teaching styles

4
 Lack of multi-disciplinary, collaborative 
teaching approach and innovative prac-
tices’ sharing especially in regards to SEN 
students

5 Equip schools with suitable infrastructures 
and technical support

6 Renew evaluation methods: assess knowl-
edge along with abilities and competencies

7 Choosing careers, jobs of the future: focus 
on 21st century skills

8 Reduce	students’	divide as for gender, 
culture and  learning styles

9
Student’s	change	of	methodological	ap-
proach in managing the multidisciplinary 
method of STEAM activities

10 Lack of connection between school and 
work environment
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system of standardized, rote learning that teaches 
to a test is exactly the type of education our children 
don’t	need	in	this	world	that	is	plagued	by	systemic,	
pervasive and confounding global challenges. 
Today’s	 education	 system	 does	 not	 focus	 enough	
on teaching children to solve real world problems 
and is not interdisciplinary, nor collaborative enough 
in its approach.” Teaching in a multicultural and 
multiple-intelligences environment means to adopt 
the	 paradigm	 ‘diversity	 is	 identity’	 and	 to	 consider	
that the everyday class experience is an important 
occasion for all, students and educators. 
Stephen De Angelis, President of Enterra Solutions 
and	 nationally	 recognized	 by	 Esquire	 and	 Forbes	
for	 innovation,	said,	 “Educating	students	 in	STE(A)
M subjects prepares students for life, regardless 
of the profession they choose to follow. Those 
subjects teach students how to think critically and 
how to solve problems — skills that can be used 
throughout life to help them get through tough times 
and take advantage of opportunities whenever 
they	 appear.”	 It’s	 clear	 that	 STE(A)M	 education	
addresses more than simply academic outcomes: it 
implies a certain personal development that requires 
more than technical knowledge and skills. There is 
an	 understanding	 that	 STE(A)M	 education	 should	
develop a set of personal attributes, known in the 
education sector as 21st century skills or soft skills 
which include competencies such as problem solving, 
collaboration, creativity and innovation. Our economy 
requires so much more than an understanding of 
STE(A)M	areas:	it	requires	application,	creation	and	
ingenuity.”		Although	school	education	doesn’t	focus	
specifically	on	soft	skills,	the	atmosphere	of	STEAM	
education is rooted in learning essential soft skills 
through collaborative, hands-on projects.
Both teachers and students have been accustomed 
to the exam-oriented education, and developed their 
learning habits according to it, they also need time 
and support to adapt Enquiry Based Learning or 
Problem Based Learning way of studying required 
by a STEAM education. 
Developing robust collaboration between teachers 
requires alignment around a clear and detailed 

With STEAM education, schools need to make sure 
students are ready for many of the challenges they 
will face.

2.4. Map of challenges

3. Conclusions and Recommendations

STEM education is a broad enterprise that starts in 
early childhood education, continues through the 
years of schooling and extends into tertiary education 
supported by contributions from extracurricular and 
enrichment activities, science centres and museums. 
However, the focus in this document is on secondary 
schooling.  Educators play a vital role in shaping 
future generations and can have far reaching effects 
on	a	student’s	life.
As for teachers the idea of a STEAM lesson is 
still an event instead of a mindset. Some of the 
lessons connect to our curriculum, some do not. 
Most of them are embracing these new teaching 
methodologies with a combination of enthusiasm 
and	stress	because	it’s	new	and	implies	more	work	
and	 it’s	 still	 considered	 something	 to	 be	 added	
to the previously developed curriculum. One of 
the challenges is to pull together components of 
our existing curriculum to create STEAM lessons 
so that it is not an “extra” but so it replaces parts 
of our curriculum. Carefully crafting these lessons 
to address and assess multiple standards could 
solve the problem of time constraints and will make 
learning more meaningful. There is evidence of the 
need to move away from the belief that one model of 
learning	 informs	and	 justifies	of	model	of	 teaching.	
Moreover as for the evaluation aspect, the original 
grade-focus methods should shift to multiple ways 
of	assessment,	which	concentrate	also	on	students’	
abilities and competences through a monitoring 
of	 students’	 learning	 skills	more	 broadly	 over	 time	
rather than just testing knowledge in summative 
assessments. As Naveen Jain, Entrepreneur 
and	 Founder	 of	 the	 Innovation	 Institute	 said:	 “The	
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of society faces in applying and promoting life-long 
and life-wide learning, in both formal and non-formal 
contexts. The plan aims at creating a “Stakeholder 
Club for digital education” in connection with this 
document and the actions it promotes, a permanent 
partnership to open schools to change and 
innovation. In this vision, technology is empowering, 
habitual, ordinary and ready to serve the school, 
primarily in activities aimed at training and learning, 
but also in administration, spreading to — and in fact 
bringing together — all school settings: classrooms, 
common spaces, laboratories, private and informal 
spaces. It is an organic plan for innovation in Italian 
schools, with cohesive programmes and actions 
organized	into	five	main	areas:	tools,	skills,	content,	
staff training and supporting measures. 
The plan covers 9 areas of intervention, which include 
35 #actions and lots of initiatives or cultural events 
(laboratories,	 libraries,	 workshops,	 good	 practices,	
innovation contests, hackathons and contests for 
schools)	in	order	to	promote	active	reflection	on	the	
development of digital innovation in schools, good 
practices and other future initiatives.

NATIONAL DIGITAL SCHOOL PLAN WEEK
Within the framework of the National Digital School 
Plan a set of events has been organised in order 
to	 involve	 schools	 and	 students	 (The	 National	
Digital	School	Plan	Week).	For	instance,	in	Genoa,	
in April 2019, thousands of students, teachers, 
school staff, leaders, parents and experts crowded 
the central places of the city, transforming them 
into environments and digital laboratories to tell, 
document,	 witness.	 #FuturaGenova	 consisted	 of	
three days to learn, share, experiment, deepen, 
the many projects already realized and to design 
future activities consistent with the PNSD: digital 
installations, educational robotics competitions, 
immersive	spaces,	FabLabs,	competitions	to	design	
the cities of the future and the STEAM Lab.

purpose, namely aspiring to create “practicing 
citizen	scientists	who	can	apply	the	scientific	method	
rigorously	 to	 real-life	 scientific	 and	 engineering	
problems.” We should build the structure for 
collaboration in the form of people, time and place, 
by providing the infrastructure for collaboration.

4. Annexes 1 – Good practices about STEAM 
education in Italy

ITALIAN Digital Agenda Strategy 2014-2020
Italy adopted the national Digital Agenda Strategy 
2014-2020 aiming at promoting and leading in the 
country the wide spread of new technologies, the 
modernisation of the PA, the creation of a digital 
single market of contents and services, thus enabling 
citizens, families and companies to access and 
exploit the potential of ICTs.
For	 the	 first	 time	 a	 coherent	 and	 consistent	
governance model for a smart, sustainable and 
inclusive growth, in order to harmonise National 
research programmes with the EU ones. Its double 
aim is:
-To	fight	against	fragmentation	and	waste	of	efforts,	
uncontrolled growth and overlap of decision centres 
and cost centres, and duplication of tools and 
measures
-To create a governance framework in order to 
establish synergies among the main actors of 
the National R&D system and to harmonise their 
initiatives.
In the wake of this policy, a National Plan for 
Digital	 School	 (Piano	 Nazionale	 Scuola	 Digitale	
—	 PNSD)	 was	 launched	 in	 2015	 by	 the	 Ministry	
of Education, University and Research for setting 
up a comprehensive innovation strategy across 
Italy’s	school	system	and	bringing	 it	 into	 the	digital	
age as part of the pillars of “La Buona Scuola” 
school	 reform	 (Law	 107/2015).	 This	 Plan	 answers	
the call for a long-term vision for Education in the 
digital age directly linked to the challenges that all 
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a	moment	 of	 debriefing,	 through	 the	 presentation,	
analysis	 and	 discussion	 of	 the	 final	 products,	 that	
is,	 the	reflection	on	 the	processes	activated,	which	
provided a conceptual framework to the experiential 
work carried out. After a short initial phase, during 
which the proposed activities and objectives were 
explained, each group was invited to choose 
the name of their team and to design a logo that 
represented it. The activities set up for the three days 
were	 real	 “challenges”	 with	 increasing	 difficulty;	 in	
this way, each group was stimulated and motivated 
to	compete	for	the	final	award.

SCRATCH4DISABILITY: CODING FOR ALL21  
The project was led by the Association DSchola an 
organization concerned with the topic of disability: a 
theme that has been declined in various ways over 
the years by participating schools and teachers. 
In 2011 for example, DSchola promoted the 
“Differently Software” cycle of meetings with the aim 
of enhancing the result of the “New Technologies 
and Disabilities” project promoted by MIUR, and in 
particular #Action6 of the PNSD dedicated to the 
preparation and software testing by twenty-six Italian 
schools.
The Association decided to launch the Scratch 
4	 Disability	 (S4D)	 project	 	 in	 collaboration	 with	
the University of Turin with the aim of promoting 
a research-action for the use of coding, and in 
particular of the software Scratch, with the didactic 
and rehabilitative purposes, through the involvement 
of students with disabilities.
The project was launched in the 2017-18 school year 
with the aim of: 

• offering free training courses to support teach-
ers, educators and speech therapists interested 
in experimentation; 
• enabling trainees to operate through Scratch 
modes, through problem posing and solving 
activities; 
• promoting a research-action project for the in-

LEONARDO JUNIOR HACK AND FUTURE 
CAMP19 
Leonardo	Junior	Hack	and	Leonardo	Future	Camp	
are	respectively	the	first	National	hackathon	for	lower	
secondary school and the innovative laboratory 
on	 STEM	 (Science,	 Technology,	 Engineering	 and	
Mathematics)	disciplines,	inspired	by	the	work	of	the	
artist, engineer and Scientist for upper-secondary 
schools.	 	 Leonardo	 da	 Vinci’s	 innovations	 and	
discoveries were the main theme of the “STEAM 
Lab”, but also of a digital treasure hunt, problem 
solving workshops for young people and workshops 
on new teaching practices for teachers.

STEAMLAB20  
Starting	 the	 SteamLab	 paths	 during	 the	 #Futura	
editions organized in the framework of the PNSD, 
paved the way for an experiment, which combined the 
experience of students with the multidisciplinary paths 
of SteAm and proposed a training opportunity to the 
teachers of the participating classes. The expected 
result has shown that, through a broad and creative 
approach, it is possible to build innovative paths of 
learning, following with non-traditional educational 
paths.	That’s	where	the	SteAm	experience	of	some	
primary and lower secondary schools of Sicily and 
Lombardy starts. Their project named “We walk the 
paths of wonderful mechanisms”, designed for a 
fifth	grade	class	of	primary	school,	has	drawn	ideas	
from	 the	 teachers’	 daily	 practice	 and	 has	 come	 to	
life within the SteAm labs and workshops held 
during	 #FUTURA	 events.	 Coding,	 Tinkering	 and	
Interactive Tactile Tools enabled aspiring makers 
to develop cross-skills. The methodology proposed 
was that of the Episodes of Learning: “a chunk of 
educational action, that is the minimum unit of which 
consists of the educational action of the teacher in 
a	 specific	 context”	 (Pier	 Cesare	 Rivoltella).	 Each	
activity	 had	 three	 fundamental	 elements:	 a	 first	
step, with a video to watch or an experience to do, 
an operational moment, during which the students 
carried out an activity or produced an artifact and 
19 https://www.youtube.com/watch?v=_h9zhrSRLLQ
20 http://www.rivistabricks.it/wp-content/uploads/2019/09/2019_3_04_Giannone.pdf
21 http://www.rivistabricks.it/wp-content/uploads/2018/09/2018_4_02_Barbero.pdf
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36PHAjqk6RX2y4iIYdVa2GE7rHLZqX0lm0kvS9hO
YhDXhAA/viewform?usp=pp_url
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volvement of students with disabilities or special 
educational needs in the use of Scratch and cod-
ing for educational and rehabilitation purposes; 
• introducing teachers to data collection through 
evidence based learning-oriented shared re-
search matrices;
• gathering the most meaningful experiences to 
share with other schools through publication of 
the data.

Twelve free 12-hour courses were activated in 
the different provinces of Piedmont, which were 
attended by more than 200 support teachers and 
curriculars, educators and speech therapists with 
the aim of providing the basic concepts of using the 
Scratch	 program	 and	 its	 most	 significant	 features	
and starting experimenting in the use of coding 
with students with disability. To facilitate the work 
of the teachers who participated in the courses, a 
guide downloadable was developed that reports a 
series of tutorials/projects created with Scratch with 
the aim of providing students with ideas that can be 
developed independently and customized according 
to the needs of the student with whom you work.  The 
projects in Scratch are of various types and cover 
different disciplines, demonstrating the versatility of 
use of the Scratch language. The idea behind the 
projects collected is to provide models to refer to in 
the creation of new projects.

5. Annex 2 – Questionnaire for students
The questionnaire for students is available at this 
link: 
h t t p s : / / d o c s . g o o g l e . c o m / f o r m s /
d / e / 1 F A I p Q L S f K _ g V I U j _ V j P g 2 l _
cyJGdDfWNi00ZdSLSae8sgkDqFOODncQ/
viewform?usp=pp_url

6. Annex 3. Questionnaire for teachers

The questionnaire for teachers is available at this 
link:	 https://docs.google.com/forms/d/e/1FAIpQLSe
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•	To	improve	students’	achievements	in	the	area	
of STEAM; 
•	To	develop	teachers’	competencies	relevant	 to	
STEAM education; 
• To promote education and interest in the public 
on STEAM topics.

In order to be effective in achieving the STEAM 
curriculum, Lithuania operates a network of STEAM 
schools to develop the STEAM school community, 
promote partnership and exchange of good practices. 
According to the data provided of 2019, 92 educational 
institutions are connected by this network. The 
members of the network are preschool educational 
institutions, elementary schools, progymnasiums and 
gymnasiums. Among the members of the network 
there are also the institutions organising non-formal 
education for children. It may be stated that the 
STEAM school network in Lithuania has a relatively 
high age and activity range of its participants. 
The educational institution, which is a member of 
the STEAM network community, must implement 
STEAM action plan, share best practices, try out 
innovations in the educational process, take part 
in discussions on new educational process-related 
documents, collaborate inside the network, invite the 
representatives of the STEAM network schools to 
their school events, consult schools wishing to join 
the STEAM network, cooperate with the National 
Education Agency in analysing applications of the 
schools willing to become members of the STEAM 
network, participate in the meetings of the STEAM 
network and allow teachers to participate in the 
STEAM competency development events. High 
requirements are also raised for teachers working 
in the schools that belong to STEAM network. The 
pedagogical staff of this type of organisations must 
work creatively, apply problem-based education, 
focus on professional development and consistently 
implement a programme of sharing best practices 
as well as teach others and improve their personal 
competencies.
The educational institutions in Lithuania can assess 
their experience and quality of education striving to 
get the label of a STEM school. This assessment is 

ANNEX 2
PARTNER: 
KAUNO SIMONO 
DAUKANTO 
ROGIMNAZIJA

COUNTRY: 
LITHUANIA
1. National needs analysis – report
1.1. Introduction
1.1.1. STEAM education in Lithuania: Current 
situation in general and in relation to SEN

In Lithuania, increased attention to STEAM training 
subjects has been given since 2015.  An in-depth 
analysis of the situation revealed that the following 
trends are being highlighted in the areas of STEAM 
subjects: interest in natural and science studies and 
related professions, the need for skilled researchers 
and practitioners, the risk of decline in economic 
competitiveness, the results of international student 
research	 (PISA,	TIMSS)	deteriorate.	 In	 the	 light	 of	
these trends, an action plan for STEAM education 
has	been	developed	aimed	at	 increasing	 students’	
interest in science, technology, engineering and 
mathematics,	 and	 developing	 students’	 creativity,	
initiative and entrepreneurial competencies in 
order to create innovation culture in Lithuania. The 
following objectives were set to achieve this goal: 
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FPIES	–	Lithuania	Country	Report,	p.	4).
• 17th Government Programme 2017–2020 and 
Government’s	Implementation	Plan	2017

A new action plan provided measures for 
strengthening and developing inclusive education 
until 2020.
One of the goals is to create equal conditions for 
early and general education, including non-formal 
education, to seek the diversity of educational 
institutions,	 taking	 into	 account	 the	 specific	 needs	
of the local community and learners. It aims to 
apply educational programmes to meet different 
educational needs, ensuring equal opportunities 
and	accessibility	for	different	social	groups	(bilingual	
people, people with disabilities or children with 
special	 needs)	 and	 to	 apply	 flexible	 measures,	
such as mobile laboratories and groups of learning 
advisers, among others.
Key	 priority	 directions	 from	 the	 new	Government’s	
Implementation Plan to ensure inclusive education 
are	 as	 follows	 (Government	 of	 the	 Republic	 of	
Lithuania,	2017):

• to strengthen the system for providing education 
assistance;
• to develop a system for co-ordinated provision of 
education assistance, health and social services 
to children and their families at municipal level;
•	to	improve	education	financing	for	learners	with	
major and severe SEN;
•	 to	 consider	 the	 financing	of	 schools	based	on	
the	number	of	class	sets	(class	basket);
• to develop the competence of teachers and other 
specialists participating in the education process 
to enable them to work with different groups of 
learners with SEN;
•	 to	 develop	 and	 implement	 the	 ‘all-day	 school’	
concept;
• to improve education, culture, social security 
and employment systems for people with special 
needs;
• to provide additional learning time for learners 
with	 learning	 difficulties	 and	 methodological	

internationally recognised and, thus, provides the 
school with an opportunity to measure its results 
as well as to foresee appropriate guidelines for its 
future activities. On the online platform https://www.
stemschoollabel.eu/group/community, a school - 
STEM candidate, is required to upload evidence 
of its carried out STEAM activities, to participate in 
forums and discussions on various STEAM topics, to 
conduct studies and surveys, and to carry out case 
analyses that provide a plan for further activities with 
a view to a higher rating. 
In conclusion, it may be stated that the development 
of	STEAM	subjects	is	one	of	the	priority	areas	defined	
by the legislation governing educational activities in 
Lithuania. On the other hand, this activity is left with 
a	sufficiently	broad	field	of	operation,	which	allows	
approaching educational STEAM process from 
innovative and unprecedented angles.

SEN STUDENTS 
LEGISLATION AND POLICY
The main ideas of inclusive education and the 
concept	of	‘inclusion’	are	stated	in	different	national-
level documents: Law on Education; the National 
Education	 Strategy	 2013–2022;	 Profile	 of	 the	
Competence of the Teaching Profession; Teacher 
Training	Standards;	the	‘Good	School’	concept;	etc.
In Lithuania, practically all mainstream general 
education schools may be referred to as inclusive 
(except	for	special	schools	and	sanatorium	schools),	
as they are prepared to accept learners with various 
educational	 needs	 (Sources:	 CPRA	 –	 Lithuania	
Country	Report,	pp.	2–3;	FPIES	–	Lithuania	Country	
Report,	p.	8).

• National Education Strategy 2013–2022
The National Education Strategy describes Lithuanian 
education policy priorities, long-term education goals, 
and changes of direction in education content and 
funding	priorities.	It	aims	to	‘develop	and	strengthen	
non-formal education for children and young people 
to ensure that students, students and young people 
have	the	best	opportunities	to	fulfil	their	true	potential’.	
(Sources:	CPRA	–	Lithuania	Country	Report,	 p.	 3;	
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questionnaire	in	order	to	find	out	what	opportunities	
and challenges they envisage while teaching  
STEAM for SEN students. Some of the questions 
also	 dealt	 with	 teachers’	 knowledge	 and	 use	 of	
STEAM pedagogies and materials along with the 
opportunities of having access to appropriate didactic 
resources and trainings.

2.2. Learning methods and contents: 
Challenges and opportunities faced from 
students and teachers
Students with SEN in Lithuania are educated 
in accordance with the principle of integrity. 
These students are provided with a possibility to 
get education that corresponds their need and 
possibilities. In the legal instruments governing the 
education system, there is a clear set of procedures 
and possibilities for the provision of pedagogical and 
other aid to a SEN student. The same principle of 
integrity applies to the teaching STEAM subjects to 
SEN students. 
The	questionnaire	describes	students	and	teachers’	
experiences in Science, Technology, Engineering, 
Arts and Mathematics lessons and/or activities.
85%	of	teachers	declare	to	know	different	pedagogical	
approaches that might be applied in teaching 
STEAM	 (e.g.	 problem-based	 learning,	 “hands-on”	
teaching, student centred approach, collaborative 
learning,	 peer	 teaching,	 flipped	 classroom,	 etc.)	
and	 70%	 of	 the	 total	 respondents	 usually	 apply	
these	 methods	 in	 their	 classes.	 Major	 difficulties	
that teachers envisage while implementing STEAM 
lessons for SEN students are lack of pedagogical 
support	 (40%)	 or	 interdisciplinary	 approach	 to	
didactic	 (15%).	 Moreover,	 42%	 of	 respondents	
name lack of adequate training for teachers as one 
of the major obstacles while seeking professional 
development	 in	 the	 field.	Although,	majority	 of	 the	
respondents agree that building teacher knowhow 
and skills in delivering STEAM in their classrooms 
is considered a strong need, most of them feel that 
this is up to their goodwill or personal desire to 
learn	and	develop.	Actually,	75%	of	the	respondents	

materials for individual learning needs;
• to transform special education and socialisation 
centres, planned between 2017 and 2019;
• in the remaining special schools, to ensure the 
provision of complex health, social, education 
assistance and education services using joint 
finances;
• to integrate foreigners into the Lithuanian 
education system;
• to create and implement a school autonomy 
model;
• to ensure inclusive education while providing 
education and education assistance services 
close	 to	 a	 learner’s	 area	 of	 residence	 (Source:	
FPIES	–	Lithuania	Country	Report,	pp.	47–49)

2. Desk research
2.1. Methodological approach of the research
The Primary research method was applied to collect 
the data through the online surveys: one structured 
for teachers and the second one for students. 
Specific	questions	were	designed	in	order	to	receive	
the information. Our target group for this survey was 
represented	 by	 teachers	 and	 students	 (with	 and	
without	SEN).	
The	 students’	 questionnaire	 was	 distributed	 to	 70	
(32	boys,	38	girls)	14-15	years	old	students	from	our	
school. 
The respondents were asked to express their 
confidence	 and	 attitudes	 towards	 Maths,	 Science,	
Engineering, Technology and Arts. The following 
three	 sections	 explored	 students’	 knowledge	 and	
use of STEAM pedagogies and materials and their 
opinion on the learning environment at school. Then 
students had to choose among a list of factors that 
positively	 or	 negatively	 influence	 learning	 STEAM	
effectively. 
	 32	 teachers	 (7	 men,	 25	 women)	 working	 in	
lower	 secondary	 schools	 were	 asked	 to	 fill-in	 the	
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factors. 
75%	of	teachers	stated	having	a	possibility	to	create	
a setting supportive for teaching STEAM. However, 
when judging if the learning environments allow 
specific	 conditions	 to	 address	 a	 range	 of	 learning	
styles, abilities and readiness of SEN students, the 
percentage	 falls	 down	 to	 55%.	 When	 it	 comes	 to	
students,	 65%	 of	 them	 consider	 that	 the	 learning	
environment is supportive, comfortable and 
suitable for them, their learning styles, abilities and 
aspirations.	Moreover,	67%	of	teachers	declared	that	
they	would	appreciate	an	expert	in	the	field	of	SEN	
education not only to help them adapt and/or develop 
STEAM pedagogies and materials to SEN students, 
but also to assist them in the lesson. Despite all 
these	 drawbacks,	 85%	 of	 teachers	 believe	 that	
using STEAM didactic for SEN students increases 
students’	 motivation	 and	 boosts	 their	 self-esteem.	
What	 is	 more,	 both	 teachers	 (82%)	 and	 students	
(90%)	believe	 that	STEAM	activities	enhance	high	
performance teamwork, intercultural communication, 
improve	observational	skills	and	adaptability.	 	90%	
of students highlighted that STEAM lessons meet 
their	 learning	 needs	 and	 are	 engaging.	Even	 85%	
of them chose real-life-related activities as the most 
motivating and interesting ones. However, only 
42%	 of	 students	 considered	 their	 STEAM	 lessons	
at school being relevant to their real life situations. 
35%	of	 the	respondents	stated	that	major	negative	
factors that have a negative impact on their effective 
learning	 are	 lack	 of	 time	 (47%)	 and	 pressure	 to	
prepare	for	tests	and/or	exams	(53%).	
Inquiry, collaboration, and an emphasis on process-
based learning are at the heart of the STEAM 
approach. Subsequently, teachers should structure 
their lessons in such a way that the students 
would have opportunities to explore the knowledge 
themselves and practice the abilities of thinking. 

actively search for innovative didactic resources on 
the Web, through STEAM-related public and private 
channels,	and	only	15%	have	done	such	a	research	
just	occasionally	(less	than	once	a	month).
The	 greatest	 number	 of	 respondents	 (82%)	would	
like to have access to augmented /virtual reality 
tools and resources for personalised learning. 
Subsequently, these types of trainings and/or courses 
are at high demand. They would help teachers 
understand how to align curriculum standards, 
create integrated lessons, apply different types of 
assessment, differentiate and personalise teaching. 
All the respondents agreed that students who are 
taught within STEAM framework not only learn the 
subject matter but also improve their soft skills, learn 
to cooperate and, thus, boost their inner motivation.
The	greatest	benefits	and	opportunities	of	 learning	
STEAM as indicated by the students are: hands-
on	 learning	 experience	 (46%),	 problem-based	
learning	 (35%)	and	 transferrable	 skills	 (30%).	This	
way teaching becomes more student-centred and 
increases their involvement as well as requires more 
responsibility.

2.3. Training delivery and practices: 
Challenges and opportunities faced from 
students and teachers
Although, development of profound knowledge 
and skill sets in team work, rational thinking and 
investigative and creative work which learners can 
use in all areas of life is essential, it also becomes 
a	real	challenge	for	the	teachers.		60%	of	teachers	
indicated that time pressures and space constraints/
limitations in the management of lessons are some 
of the reasons for a declining interest in the subject. 
Most teachers struggle with a huge workload, which 
results in a lack of time and energy to plan integrated 
STEAM lessons; rigid curriculum imperatives lead 
to heavy work-loads and leave no time to create, 
collaborate or innovate. In terms of infrastructures 
available	 at	 school,	 42%	 of	 teachers	 and	 57%	 of	
students	 indicated	 insufficient	number	of	resources	
and equipment or facilities as the major negative 
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3. Conclusions and Recommendations

“STEAM is an educational approach to learning 
that uses Science, Technology, Engineering, the 
Arts and Mathematics as access points for guiding 
student	inquiry,	dialogue,	and	critical	thinking”(Susan	
Riley).	 STEAM	 that	 is	 driven	 by	 a	 learner-centred	
instruction can be used to provide students with a 
powerful educational program. In order for students 
to	 be	 successful,	 however,	 they	must	 find	ways	 to	
thrive in active, hands-on learning environments; 
this is especially true for SEN students. Think 
positive, be eager to learn, and work hard — this 
is what describes students. To make sure students 
like	 this	 experience	 success	 in	 the	 STEAM	 field,	
however, they must have a certain level of support. 
Fortunately,	 STEAM	 education	 naturally	 provides	
support for students and, thus, encourages them to 
keep trying and motivates them to not give up. 
Teachers are eager to learn and to apply innovative 
teaching techniques. However, due to overload of 
work and rigid curriculum they sometimes tend to 
stick to a traditional way of teaching. Subsequently, 
some of the STEAM lessons are integrated and are 
based on real-life problems, whereas others are not. 
It is obvious that one of the biggest challenges is to 
pull together components of our existing curriculum 
to create STEAM lessons in such a way that it is 
not an “extra” but an integral part of the curriculum. 
Carefully crafting these lessons to integrate and 
cover different subjects, concentrating on the topic 
more, could solve the problem of time constraints 
and make learning more meaningful. 
Studies show that “practical activities enable 
students to build a bridge between what they can 
see	and	handle	and	scientific	ideas	that	account	for	
their observations”. Making these connections is 
challenging, so practical activities that make these 
links explicit are more likely to be successful. Practical 
project work also enables group discussions, 
teamwork, communication and peer-to-peer 
interaction, all of which are considered important 
21st-century skills. Both teachers and students, 
thus, need time and professional support to adapt 
Enquiry Based Learning or Problem Based Learning 
way of studying required by STEAM education. 

The best part about STEAM education is that it 
gives	students	(regardless	of	their	disability),	access	
to real-world learning experiences. By providing 
STEAM education for SEN students, they will also be 
more geared up for the challenges that await them 
outside the classroom environment, which is the 
point of education. In the end, this can help students 
adapt to their environment and prepare for a future 
society where they can encounter all different kinds 
of people.

2.4. Map of challenges 

List of Challenges

1
Changes in the curriculum: STEAM, as 
pedagogical approach, should be for all 
teachers and adapted to any available time 
and space.

2
In-school professional development for 
teachers about STEAM for SEN students is  
needed in terms of pedagogical approaches 
and materials. 

3
Lack of multi-disciplinary, collaborative 
teaching approach and innovative practic-
es’	sharing	especially	in	regards	to	SEN	
students.

4 Renew evaluation methods: assess knowl-
edge along with abilities and competencies.

5
Lack of experts at school that could help 
teachers to structure as well as to give a 
lesson for SEN students

6 Lack of connection between school and 
real-life problems
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ANNEX 3 Partner: 
AEEN
 
Country: 
PORTUGAL
1. National needs analysis – report
1.1. Introduction
In an inclusive school each and every one of the 
students, regardless of their personal and social 
situation,	find	answers	 that	enable	 them	to	acquire	
a level of education and training which will enable 
them to be fully socially integrated. This political 
priority realizes the right of each pupil to an inclusive 
education that responds to their potentialities, 
expectations and needs within the framework of 
a common and plural educational endeavour that 
provides everyone with the sense of participation 
and belonging in authentic conditions of equity, 
contributing thus, decisively, for greater levels of social 
cohesion. The commitment to inclusive education, as 
defined	by	UNESCO	(2009),	as	a	process	aimed	at	
responding	to	the	diversity	of	pupils’	needs	through	
increased participation of all in learning and in the life 
of the school community, was reiterated by Portugal 
with	the	ratification	of	the	Convention	on	the	Rights	
of Persons with Disabilities and its optional protocol 
adopted at the United Nations General Assembly 
in New York on December 13, 2006, approved by 
Assembly	 Resolution	 no	 56/2009,	 July	 30,	 ratified	
by the Decree of the President of the Republic 
no.	71/2009,	July	30	and	 reaffirmed	 in	 the	 “Lisbon	
Declaration on Educational Equity”, in July 2015. 
This commitment also aims to meet the sustainable 
development objectives of the UN Agenda 2030. At 

4. Annexes 1 – Good practices about STEAM 
for SEN students education in Lithuania

1. All-day School: Lithuania operates 37 schools, 
which implement one of the three All-day school 
models. The development of STEAM subjects is 
successfully applied in schools which have chosen 
model three so as  to ensure consistency between 
formal and non-formal education systems. This 
type of school is provided with pedagogical support 
to accommodate the needs of students in order to 
achieve maximum integration. 
2. Non-formal education for children: Students have 
an opportunity to opt for non-formal education in 
STEAM and the programmes. The execution costs 
(or	 part	 of	 them)	 are	 covered	 the	 State	 from	 the	
funds of the non-formal education. 
3. A possibility to learn together: Lithuania operates 
92 educational institutions, which are members of 
the STEAM network. In the vast majority of these 
organisations all students have equal possibilities to 
learn. 
4. Development of Gifted Children in the STEAM 
field:	Students	with	strong	STEAM	skills	can	learn	in	
specialised educational institutions where selection 
criteria are applied and education is oriented towards 
engineering and natural sciences.
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1.1.1.  STEAM education in Malta: Current 
situation in general and in relation to SEN
Historically, STEM education involved a number of 
informal experiences primarily focused to promote 
Science, Technology, Engineering and Mathematics 
subjects to help students however, recently, the 
technical “hands-on” activities are being integrated 
with the arts. The initiatives have evolved and are 
known as STEAM. Students, peers and their parents 
or guardians interact with experts and participate in 
“hands-on” activities in a “fun” and shared creative 
and experiential environment. These STEAM 
activities enable students to innovate and explore 
ideas and solutions from multiple perspectives both 
scientific	and	creative	(Land,	2013).
By 2025 approximately a quarter of all the jobs will 
be	much	more	based	on	STE(A)M	fields.	In	today’s	
market,	almost	100%	of	jobs	require	critical	thinking	
and	 active	 listening,	 70%	 require	 mathematical	
knowledge,	 and	 60%	 require	 oral	 comprehension	
and	expression	 (Carnevale,	Smith	&	Strohl,	2014).	
Finding	people	with	the	right	skills	is	already	proving	
to be a tough task for employers, especially in STEM 
areas. 
In Malta, results in TIMSS PIRLS and PISA show 
that our students consistently perform below the 
OECD mean value in Science and Mathematics. 
This means that there is a lot that can and should be 
done in terms of STEAM education.
A lot of effort has been done locally in the past 
few years in encouraging students to embark 
on	 STE(A)M	 related	 careers.	 Since	 2017,	 Malta	
has been introducing more applied subjects 
even in secondary schools in areas that include 
Agribusiness, Engineering Technology, Health and 
Social Care, Hospitality, and Information Technology. 
This is in line with most areas of STEAM education. 
Moreover, assessment methods for these subjects 
are continuous and include practical tasks, project 
work, experiential learning related to work, written 
assignments and portfolios.
MCAST	 has	 been	 at	 the	 forefront	 of	 STE(A)M	
education collaborating with various other entities 

the centre of the school activity are the curriculum 
and student learning.
Making	learning	relevant	to	students’	lives	is	crucial.	
With relevant and stimulating curriculum programs, it 
will be easier for teachers to teach motivating classes. 
Curriculum programs should enable personalized 
forms of teaching and learning to enable the 
acquisition of knowledge and the development of 
skills and competences according to the maximum 
abilities of each child, without compromising the 
quality of the curriculum content or the high level of 
expectations. The curricula of each phase should 
be appropriate to the teaching degrees and have 
training or alternative training. Curriculum programs 
should allow for a variety of teaching methods, 
including collaborative teaching and learning, on-
the-job training and mentoring, which have proved 
useful	 in	 (re)	 engaging	 and	 motivating	 students,	
while maintaining them in the educational and 
training systems. These teaching methods must 
have high quality standards for all students. STEAM 
can and should be an example.  Studies show the 
positive impact of this measures, and the importance 
of ensuring the resources and if this resources are 
properly distributed across the diversity of needs 
in heterogeneous groups. Schools should focus on 
developing culturally relevant curriculum programs 
and ensuring that all students fully assimilate all the 
essential skills they will need to avoid further social 
exclusion. 
For	 students	 facing	 serious	 difficulties	 in	 the	
mainstream curriculum, individualized educational 
pathways	 or	 alternative	 teaching	 programs	 (with	
adapted	teaching	methods	to	facilitate	learning)	can	
help to achieve equivalent pedagogical goals and 
(re)	 insert	 them	 into	 educational	 and	 /	 or	 training	
systems. Study skills, along with vocational guidance 
and teaching and other life skills, should be fully 
integrated into curricula.
Currently there is an incentive on the formation of 
students in STEAM, including students with NE, 
most teachers are enthusiastic about the idea but 
we	are	still	starting	and	living	the	first	experiences.
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assessments including readers, prompters, scribe 
and extra time if and where needed. To select the 
sample size the team went through the list of students 
who subscribed to the IEU who follow courses at 
Malta	Qualification	Framework	(MQF)	levels	1	–	3.	It	
has	to	be	stated	that	the	MQF	follows	the	European	
Qualification	Framework	(EQF).	
Questionnaires for both lecturers and students were 
treated	with	confidentiality	and	anonymity	for	obvious	
reasons.
Narrowing down sample size + respondents
Moreover the students chosen are enrolled within 
the following institutes: Institute of Information and 
Communication	 Technology	 (IICT),	 Institute	 of	
Engineering	and	Transport	(IET)	and	the	Institute	for	
Creative	Arts	 (ICA).	The	main	 reasons	 behind	 this	
focused choice was because most of the enlisted 
SEN students are in these said institutes, their 
lecturers are more accessible to join the research 
and more importantly the course areas delivered are 
more relevant to STEAM pedagogy.     
Originally, total population of IEU students in these 
institutes and course levels, was 100 students. 
However this was narrowed down to 48 students for 
reasons:

1. Students attending the Learning Support 
Unit within which most of the students who par-
ticipated, follow lectures 
2.	 For	the	purpose	of	this	research	we	focused	
only on students with dyslexia, autism, ADHD 
and	other	general	learning	difficulties

 
Out of the 48 potential participants 24 students 
answered the questionnaire for various reasons 
including	 (sickness,	 lack	 of	 cooperation,	 or	 have	
since	the	time	of	contact	stopped	attending	MCAST)
There were 11 lecturers who answered their 
respective questionnaire all of whom are in contact 
with the same students who took part in this research.

Limitations

and institutions such as the University of Malta, 
Malta Council of Science and Technology as well as 
secondary schools, to develop the skills necessary 
to enhance these subjects and prepare students 
for	 today’s	 needs.	 The	 University	 of	 Malta	 also	
currently has a branch called STEAM school Malta 
which organises workshops about STEAM subjects 
involving a number of experiments for students aged 
between 11 and 14. These activities have started 
in	 2016	 showing	 that	 STEAM	 education	 (as	 it	 is	
globally)	is	very	recent	and	is	still	gaining	traction.	
When we refer to STEAM education in relation to 
SEN students locally, there is truly no direct literature 
linking the two. In Malta, a child with special needs is 
defined	as	“that	minor	(who)	has	special	difficulties	
of a physical, sensory, intellectual or psychological 
nature”	(Special	Schools	Reform).	It	has	to	be	pointed	
out that students with special educational needs 
are normally involved in mainstream education and 
so	 there	 are	 definitely	 no	 specific	 requirements	 or	
tasks that have been developed to particularly cater 
specifically	for	these	particular	students.

2. Desk research
2.1. Methodological approach of the research
Primary Research
Introduction
Secondary Research in Malta is very limited both in 
terms of STEAM education in general – particularly 
in relation to SEN students
Choice of Sample (Method)
2 questionnaires were distributed one for lecturers 
and one for students
Focused	exclusively	on	SEN	students	and	lecturers	
who in turn teach such students 
At MCAST, students with special education needs 
are given the chance to register with the Inclusive 
Education Unit which in turn deals with access 
arrangements for assignments, the service of 
Learning Support Educators, support during 
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participants	were	 hands-on	 /	 practical	 tasks	 (58%)	
and	 the	 teacher’s	 explanation	 (38%).	 Such	 scores	
are	 consistent	 with	 the	 teacher’s	 opinions	 on	 the	
most	effective	teaching	approach.	82%	of	 teachers	
consider using a variety of teaching methodologies 
as a valid tool in promoting student involvement. 
Such scores are evidently in line with the concept 
of STEAM. Consequently, the approach currently 
adopted by teachers and the preferred learning 
experience	highlighted	by	students	are	a	reflection	of	
the STEAM approach despite lectures and students 
not being fully aware of the meaning of STEAM 
education.
The students consider transversal skills as 
fundamental to their learning experience. Critical 
thinking, problem solving, communication, 
collaboration, and creativity were all rated as very 
important skills required for lifelong learning and 
employability. According to the teachers such skills 
can	 be	 definitely	 fostered	 through	 the	 STEAM	
approach. Therefore, the effectiveness of STEAM is 
acknowledged by both students and teachers.

Teachers
Overwhelmingly	82%	(9out	of	11)	of	 lecturers	have	
never heard of STEAM education which highlights 
the need of more information and awareness of 
these	practices	in	the	first	place.	
Main challenges encountered by the lecturers 
encountered are the duration of lectures, preferably 
60 minutes or more, class size, preferably between 
10 – 15 students per class, classes are subject 
oriented and the link between industry and the 
college.
Conversely students tend to agree that extended 
lessons may not necessarily  be effective to 
their	 learning	 experience.	 Furthermore	 a	 higher	
percentage prefers a smaller group or one-to-one 
sessions.	 This	 corroborates	 with	 the	 teacher’s	
response of having a smaller class size. 

Time constraints limited the amount and type of 
research being carried out. Sample size can also 
be considered as a limitation for this study. Student 
and staff time tables also hindered the availability of 
participants.

2.2. Learning methods and contents: 
Challenges and opportunities faced from 
students and teachers
Students
Student – Teacher relationship. 
Both students and teachers agreed that the 
relationship between each other should be friendly 
but	with	boundaries	(82%)	in	case	of	lecturers	(38%)	
for students. 
Potentially through STEAM classrooms can be 
readapted to evoke a more nurturing environment. 
The vast majority of students pointed this out as 
an important characteristic within the educational 
environment. 
In terms of assessment modes, students tend to 
prefer class-based projects. This is further reinforced 
since it is evident that students prefer the teacher 
to explain the same concept in different ways. This 
shows a certain dependence of the students on 
teachers and LSEs.
54%	 of	 participants	 consider	 physical	 resources	
crucial to the support provided in class. Resources 
offering an interactive learning experience such 
as computer labs, and interactive whiteboards 
were preferred over perhaps, less engaging ones 
including handouts and worksheets. Nonetheless, 
the highest ranking mode of in-class support resulted 
to	 be	 the	 teacher’s	 explanation	 at	 63%.	 This	 was	
further	 consolidated	 by	 the	 significant	 discrepancy	
between	 the	scores	obtained	 for	 the	 teacher’s	and	
LSE’s	 support	 when	 considered	 as	 a	 resource,	
and	 the	 other	 physical	 resources.	 67%	 and	 58%	
of participants stated that their preferred learning 
resources are the teachers and LSEs respectively.
The top two learning methods preferred by the 
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these skills. This could be due to the fact that the 
local compulsory educational system is slightly rigid 
and does not give the opportunity to teachers to 
adopt a STEAM pedagogical approach. 
One must also point out the fact that locally STEAM 
(STEM	 as	 is	 most	 commonly	 used)	 is	 still	 being	
adopted as a series of hands-on tasks within an 
specifically	 organised	 activities	 such	 as	 expos/	
conferences. This shows that there needs to be a 
holistic effort to ensure that STEAM principles are 
adopted through an integrated approach. 

2.4. Map of challenges 

2.3. Training delivery and practices: 
Challenges and opportunities faced from 
students and teachers
Although the reality at MCAST seems to be that the 
adaption of STEAM pedagogy is not widely spread, 
the participants feel that their personal teaching 
philosophy is actually quite similar to the STEAM 
process. Lecturers at MCAST come from 2 different 
streams, industrial and/or academic. Despite 
the extensive pedagogical training undertaken 
at University, STEAM training is not addressed. 
Lecturers coming from the Industrial route have 
even less formal pedagogical training. Despite such 
factors the results show that lecturers seem to adopt 
pedagogies quite similar to STEAM on their own 
account. This means that there is a lot of potential to 
be uncovered through STEAM methodologies.
55%	 of	 respondents	 state	 that	 the	 quality	 of	 the	
educational	 output	 could	 be	 improved,	 while	 64%	
of	 respondents	 state	 that	 ‘STEAM’	 methodologies	
could	 definitely	 help	 them	 improve	 their	 quality	 of	
educational output. This supports the above point 
that	 training	 in	 this	 field	 is	 needed	 to	 help	 them	
improve their educational output. 
It has to be pointed out that lecturers answering 
this questionnaire were put in the picture of having 
students with special educational needs in class. In 
view of this, when we speak about challenges faced 
in	 curriculum	delivery,	 there	 is	 definitely	 a	majority	
of respondents who believe that class size, lack of 
resources	and	students’	level	of	literacy	seem	to	all	
top the list. This is quite a common theme at MCAST 
where students especially at the lower levels seem 
to lack certain literacy skills, despite having had 
approximately 11 years of compulsory education. 
One other important point is that results seem to 
point to the fact that STEAM would help in subject 
management, delivery and integration of various 
skills. 
Students and lecturers alike agree that critical 
thinking, problem-solving, communication, 
collaboration and creativity are all important skills 
for	 today’s	 world	 of	 work.	 However	 it	 is	 common	
knowledge that locally students still lack most of 

List of Challenges

1

Sometimes neither of the educational 
activities	(experimental	teaching,	projects,	
problem	solving,	scientific	research,	col-
laborative work, peer teaching, inverted 
classroom,	etc.)	is	done	during	classes

2

Most of the students has little experience 
of	educational	resources	(robots,	sensors,	
experiments,	specific	software,	web-based	
simulators, arts lab, educational games and 
unconventional teaching methodologies, 
etc.).

3
Sometimes the different teaching resources 
and	activities	are	not	suited	to	student’s	and	
teacher’s	skills,	aspirations	and	learning	
styles

4 Sometimes the learning environment is not 
conducive to learning.

5 Create software and programming languag-
es and know the basics of Informatics.
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engaged,	less	disturbing);
-STEAM learning suits to different learning 
styles, abilities and readiness of students;
-Students can express their ideas and their opin-
ions in a creative way;

Problems:
	-Insufficient	number	of	resources	and	equip-
ment or facilities;
-Insufficient	number	of	tools	adaptations	to	ad-
dress SEN students;
-Budget constraints in accessing adequate con-
tent/material for teaching.

Recommendations:
- To develop pedagogical approaches in STEAM 
teaching for classes;
- Using STEAM teaching methods more often in 
class	and	according	to	learning	difficulties	of	the	
students with SEN;
- Try to use different educational resources more 
often from STEAM teaching;
- Develop resources and materials adapted in or-
der to support learning and according to learning 
difficulties	of	the	students	with	SEN;

- Experiment and develop new learning 
practices and teaching methods;
- Develop practical skills;
- Share knowledge and skills with learners 
and/or other persons;
- Learn from good practice abroad;
- Strengthening the cooperation with the 
partner organisations in this project;

- Provide adaptation and reduction of learning 
contents	according	to	learning	difficulties	and	to	
foresee additional support for personal develop-
ment to learners with SEN;
- Learning contents to be developed in coopera-
tion with SEN teachers or experts; 
-	Specific	learning	environments	to	be	adapted	in	
order to support learning process;
-	Necessary	learning	adaptations	and	modifica-
tions to be provided.

3. Conclusions and Recommendations
Today the need to enhance knowledge of and about 
science	 as	 a	 precondition	 to	 prepare	 Europe’s	
population to be actively engaged and responsible 
citizens, creative and innovative, able to work 
collaboratively and fully aware of and conversant 
with the complex challenges facing society. More 
important is the need to address the issue of inclusive 
education and training offered to learners with SEN 
in order to assure equal access to all to innovative 
practices aimed at equipping all students, especially 
those with SEN, with key skills and competences to 
enhance their transition into labour world.
Conclusions With STEAM the school can have:

-Students concentrate more on their learning;
-Students who try harder in what they are learn-
ing and students feel more autonomous in their 
learning;
-Students	acquire	qualitative	(art	education)	and	
quantitative	(scientific	inquiry)	judgement	and	
practical skills;
-Class	climate	is	improved	(students	are	more	

6 Sometimes	the	teachers	don’t	use	STEAM	
teaching methods in classes.

7
The STEAM educational resources of 
teaching are not always accessible and 
therefore are not used very often.

8
The research for active didactic resources 
of STEAM is not done very often by the 
teachers.

9
Sometimes	teachers	don’t	request	support	
for Special Education Teachers to adapt and 
/ or develop pedagogies and STEAM mate-
rials for students with educational needs.

10 Insufficient	or	reduced	number	of	resources	
and equipment or facilities.

11 Lack of teacher training.
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Finding	people	with	the	right	skills	is	already	proving	
to be a tough task for employers, especially in STEM 
areas. 
In Malta, results in TIMSS PIRLS and PISA show 
that our students consistently perform below the 
OECD mean value in Science and Mathematics. 
This means that there is a lot that can and should be 
done in terms of STEAM education.
A lot of effort has been done locally in the past few 
years	in	encouraging	students	to	embark	on	STE(A)
M related careers. Since 2017, Malta has been in-
troducing more applied subjects even in secondary 
schools in areas that include Agribusiness, Engi-
neering Technology, Health and Social Care, Hospi-
tality, and Information Technology. This is in line with 
most areas of STEAM education. Moreover, assess-
ment methods for these subjects are continuous and 
include practical tasks, project work, experiential 
learning related to work, written assignments and 
portfolios.
MCAST	has	been	at	the	forefront	of	STE(A)M	edu-
cation collaborating with various other entities and 
institutions such as the University of Malta, Malta 
Council of Science and Technology as well as sec-
ondary schools, to develop the skills necessary to 
enhance these subjects and prepare students for to-
day’s	needs.	The	University	of	Malta	also	currently	
has a branch called STEAM school Malta which or-
ganises workshops about STEAM subjects involving 
a number of experiments for students aged between 
11 and 14. These activities have started in 2016 
showing	that	STEAM	education	(as	it	is	globally)	is	
very recent and is still gaining traction. 
When we refer to STEAM education in relation to 
SEN students locally, there is truly no direct literature 
linking the two. In Malta, a child with special needs is 
defined	as	“that	minor	(who)	has	special	difficulties	
of a physical, sensory, intellectual or psychological 
nature”	(Special	Schools	Reform).	It	has	to	be	point-
ed out that students with special educational needs 
are normally involved in mainstream education and 
so	 there	 are	 definitely	 no	 specific	 requirements	 or	
tasks that have been developed to particularly cater 
specifically	for	these	particular	students.

ANNEX 4 Partner: 
Malta college of 
arts, science and  
technology

Country: 
Malta
1. National needs analysis – report

1.1. Introduction
1.1.1. STEAM education in Malta: Current 
situation in general and in relation to SEN

Historically, STEM education involved a number of 
informal experiences primarily focused to promote 
Science, Technology, Engineering and Mathemat-
ics subjects to help students however, recently, the 
technical “hands-on” activities are being integrated 
with the arts. The initiatives have evolved and are 
known as STEAM. Students, peers and their parents 
or guardians interact with experts and participate in 
“hands-on” activities in a “fun” and shared creative 
and experiential environment. These STEAM activ-
ities enable students to innovate and explore ideas 
and solutions from multiple perspectives both scien-
tific	and	creative	(Land,	2013).
By 2025 approximately a quarter of all the jobs will 
be	much	more	based	on	STE(A)M	fields.	In	today’s	
market,	 almost	 100%	 of	 jobs	 require	 critical	 think-
ing	and	active	 listening,	70%	require	mathematical	
knowledge,	 and	 60%	 require	 oral	 comprehension	
and	expression	 (Carnevale,	Smith	&	Strohl,	2014).	
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Originally, total population of IEU students in these 
institutes and course levels, was 100 students. How-
ever this was narrowed down to 48 students for rea-
sons:

1. Students attending the Learning Support Unit 
within which most of the students who participat-
ed, follow lectures 
2.	For	the	purpose	of	this	research	we	focused	
only on students with dyslexia, autism, ADHD 
and	other	general	learning	difficulties

 
Out of the 48 potential participants 24 students an-
swered the questionnaire for various reasons includ-
ing	(sickness,	lack	of	cooperation,	or	have	since	the	
time	of	contact	stopped	attending	MCAST)
There were 11 lecturers who answered their respec-
tive questionnaire all of whom are in contact with the 
same students who took part in this research.

Limitations
Time constraints limited the amount and type of re-
search being carried out. Sample size can also be 
considered as a limitation for this study. Student and 
staff time tables also hindered the availability of par-
ticipants.

2.2. Learning methods and contents: Chal-
lenges and opportunities faced from stu-
dents and teachers

Students
Student – Teacher relationship. 
Both students and teachers agreed that the relation-
ship between each other should be friendly but with 
boundaries	(82%)	in	case	of	lecturers	(38%)	for	stu-
dents. 
Potentially through STEAM classrooms can be rea-

2. Desk research

2.1. Methodological approach of the re-
search
Primary Research

Introduction
Secondary Research in Malta is very limited both in 
terms of STEAM education in general – particularly 
in relation to SEN students
Choice	of	Sample	(Method)
2 questionnaires were distributed one for lecturers 
and one for students
Focused	exclusively	on	SEN	students	and	lecturers	
who in turn teach such students 
At MCAST, students with special education needs 
are given the chance to register with the Inclusive 
Education Unit which in turn deals with access ar-
rangements for assignments, the service of Learn-
ing Support Educators, support during assessments 
including readers, prompters, scribe and extra time 
if and where needed. To select the sample size the 
team went through the list of students who sub-
scribed to the IEU who follow courses at Malta Qual-
ification	Framework	(MQF)	levels	1	–	3.	It	has	to	be	
stated	that	the	MQF	follows	the	European	Qualifica-
tion	Framework	(EQF).	
Questionnaires for both lecturers and students were 
treated	with	 confidentiality	 and	anonymity	 for	 obvi-
ous reasons.
Narrowing down sample size + respondents
Moreover the students chosen are enrolled within 
the following institutes: Institute of Information and 
Communication	Technology	(IICT),	Institute	of	Engi-
neering	and	Transport	(IET)	and	the	Institute	for	Cre-
ative	Arts	 (ICA).	The	main	 reasons	 behind	 this	 fo-
cused choice was because most of the enlisted SEN 
students are in these said institutes, their lecturers 
are more accessible to join the research and more 
importantly the course areas delivered are more rel-
evant to STEAM pedagogy.     
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the effectiveness of STEAM is acknowledged by 
both students and teachers.

Teachers
Overwhelmingly	82%	(9out	of	11)	of	 lecturers	have	
never heard of STEAM education which highlights 
the need of more information and awareness of 
these	practices	in	the	first	place.	
Main challenges encountered by the lecturers en-
countered are the duration of lectures, preferably 60 
minutes or more, class size, preferably between 10 
– 15 students per class, classes are subject oriented 
and the link between industry and the college.
Conversely students tend to agree that extended 
lessons may not necessarily  be effective to their 
learning	experience.	Furthermore	a	higher	percent-
age prefers a smaller group or one-to-one sessions. 
This	 corroborates	 with	 the	 teacher’s	 response	 of	
having a smaller class size. 

2.3. Training delivery and practices: Chal-
lenges and opportunities faced from stu-
dents and teachers
Although the reality at MCAST seems to be that the 
adaption of STEAM pedagogy is not widely spread, 
the participants feel that their personal teaching phi-
losophy is actually quite similar to the STEAM pro-
cess. Lecturers at MCAST come from 2 different 
streams, industrial and/or academic. Despite the ex-
tensive pedagogical training undertaken at Universi-
ty, STEAM training is not addressed. Lecturers com-
ing from the Industrial route have even less formal 
pedagogical training. Despite such factors the re-
sults show that lecturers seem to adopt pedagogies 
quite similar to STEAM on their own account. This 
means that there is a lot of potential to be uncovered 
through STEAM methodologies.
55%	of	respondents	state	that	the	quality	of	the	edu-
cational	output	could	be	improved,	while	64%	of	re-
spondents	state	that	‘STEAM’	methodologies	could	
definitely	 help	 them	 improve	 their	 quality	 of	 edu-

dapted to evoke a more nurturing environment. The 
vast majority of students pointed this out as an im-
portant characteristic within the educational environ-
ment. 
In terms of assessment modes, students tend to pre-
fer class-based projects. This is further reinforced 
since it is evident that students prefer the teacher 
to explain the same concept in different ways. This 
shows a certain dependence of the students on 
teachers and LSEs.
54%	 of	 participants	 consider	 physical	 resources	
crucial to the support provided in class. Resources 
offering an interactive learning experience such as 
computer labs, and interactive whiteboards were pre-
ferred over perhaps, less engaging ones including 
handouts and worksheets. Nonetheless, the highest 
ranking mode of in-class support resulted to be the 
teacher’s	explanation	at	63%.	This	was	further	con-
solidated	by	the	significant	discrepancy	between	the	
scores	obtained	for	the	teacher’s	and	LSE’s	support	
when considered as a resource, and the other phys-
ical	resources.	67%	and	58%	of	participants	stated	
that their preferred learning resources are the teach-
ers and LSEs respectively.
The top two learning methods preferred by the par-
ticipants	were	hands-on	/	practical	tasks	(58%)	and	
the	 teacher’s	 explanation	 (38%).	 Such	 scores	 are	
consistent	with	the	teacher’s	opinions	on	the	most	ef-
fective	teaching	approach.	82%	of	teachers	consider	
using a variety of teaching methodologies as a valid 
tool in promoting student involvement. Such scores 
are evidently in line with the concept of STEAM. 
Consequently, the approach currently adopted by 
teachers and the preferred learning experience high-
lighted	by	students	are	a	reflection	of	the	STEAM	ap-
proach despite lectures and students not being fully 
aware of the meaning of STEAM education.
The students consider transversal skills as funda-
mental to their learning experience. Critical think-
ing, problem solving, communication, collaboration, 
and creativity were all rated as very important skills 
required for lifelong learning and employability. Ac-
cording	to	the	teachers	such	skills	can	be	definitely	
fostered through the STEAM approach. Therefore, 
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2.4. Map of challenges 

3. Conclusions and Recommendations
Evidently, STEAM education is highly valued for its 
inherent effectiveness on the learning experience 
as well as its potential to foster the development of 

cational output. This supports the above point that 
training	in	this	field	is	needed	to	help	them	improve	
their educational output. 
It has to be pointed out that lecturers answering 
this questionnaire were put in the picture of having 
students with special educational needs in class. In 
view of this, when we speak about challenges faced 
in	 curriculum	delivery,	 there	 is	 definitely	 a	majority	
of respondents who believe that class size, lack of 
resources	and	students’	level	of	literacy	seem	to	all	
top the list. This is quite a common theme at MCAST 
where students especially at the lower levels seem 
to lack certain literacy skills, despite having had ap-
proximately 11 years of compulsory education. One 
other important point is that results seem to point to 
the fact that STEAM would help in subject manage-
ment, delivery and integration of various skills. 
Students and lecturers alike agree that critical think-
ing, problem-solving, communication, collaboration 
and	creativity	are	all	important	skills	for	today’s	world	
of work. However it is common knowledge that local-
ly students still lack most of these skills. This could 
be due to the fact that the local compulsory educa-
tional system is slightly rigid and does not give the 
opportunity to teachers to adopt a STEAM pedagog-
ical approach. 
One must also point out the fact that locally STEAM 
(STEM	 as	 is	 most	 commonly	 used)	 is	 still	 being	
adopted as a series of hands-on tasks within an spe-
cifically	organised	activities	such	as	expos/	confer-
ences. This shows that there needs to be a holistic 
effort to ensure that STEAM principles are adopted 
through an integrated approach. 

List of Challenges

1
Lack of promotion on STEAM that would 
help students and teachers become more 
knowledgeable on what this entails.

2
Lack of training to all staff about the area 
and how it can be exploited further in the 
different courses and areas at MCAST and 
compulsory education.

3 STEAM is still being viewed as a series of 
hands-on tasks within certain events.

4
Critical thinking, problem solving, commu-
nication, collaboration and creativity are not 
being fully exploited within all areas of the 
curriculum.

5 Lack	of	flexibility	in	curricula	to	enable	lec-
turers to use varied modes of teaching

6
STEAM is currently not part of the curric-
ulum at MCAST as well as in compulsory 
education.

7
There is basically no researched relation-
ship between SEN students and STEM or 
STEAM approaches.

8
Teaching and learning methods are not 
sufficiently	adapted	to	students,	especially	
learners with Special Educational Needs 
(SEN).
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principles into the whole educational experience. 
Such an ambitious target is highly reasonable due 
to the current perspective on STEAM as a package 
of practical activities offered only in special events. 
The potential of STEAM could be exploited beyond 
singular and independent experiences to the extent 
of having STEAM principles seamlessly adopted 
throughout the curricula.
STEAM is an essential instrument in fostering trans-
versal skills among learners, consequently equip-
ping them with invaluable tools for an effective ex-
perience at the workplace and a promising career. 
Considering that critical thinking, problem solving, 
communication and creativity are commonly regard-
ed as skills which need to be taught and gained sep-
arately from the core curricula, it is crucial to invest 
in training aimed at bridging the gap between the 
two. While a general consensus on the importance 
of	 transversal	skills	 to	one’s	personal	development	
exists, the standpoint of having such skills integrat-
ed and assessed throughout the curricula may not 
be so widespread. There needs to be a move from 
appreciating the value of transversal skills to imple-
menting tangible changes in education which allow 
for the fusion of such skills with the education pro-
cess. This transition needs to start at policy-making 
level and eventually permeate to the frontliners in 
education. In addition to educators, training should 
therefore target the key stakeholders responsible 
from the development of the education strategy.
Establishing STEAM awareness among policymak-
ers	would	help	address	the	lack	of	flexibility	 in	cur-
ricula which often restrains educators from adopting 
diverse modes of teaching and assessment. Change 
in STEAM perspective at the top would inevitably en-
courage a multi-modal approach to teaching aimed 
at tapping into the knowledge and competences of 
the	learners.	This	promotes	flexibility	in	teaching	and	
assessment methods, thus inducing a dynamic ap-
proach to education which is tailored to the learning 
characteristics of current learner generations.
Contemporary literature regarding STEAM in educa-
tion is still in its infancy stages, particularly that relat-
ed to the local context. Since the STEAM approach 

transversal skills. Such results were strikingly clear 
throughout the response of all participants in the 
study. Considering that teachers who were unaware 
of the STEAM approach had already adopted teach-
ing practices in line with STEAM principles and that 
students acknowledged the value of such teaching 
methods, a stronger case for STEAM education can 
be put forward. The challenges presented above 
should therefore be evaluated and addressed in or-
der to pave the way for STEAM education to be cul-
tivated throughout the educational system.
Promotion on the STEAM approach should be the 
first	 step	 to	 reach	 the	 respective	 staff	members	 in	
the educational sector and expose them to the prin-
ciples at play, thus allowing them to appreciate the 
benefits	 of	 such	 an	 approach.	This	 could	 be	 done	
through the development of an outreach programme 
targeted at the various stakeholders involved in the 
education process. STEAM needs to be endorsed 
by all the major players prior to rolling out any new 
system promoting such teaching principles. The out-
reach strategy should focus on exposing the parties 
involved	 to	 the	 beneficial	 effects	 of	 STEAM,	 thus	
making this approach the natural way forward for a 
stronger education process. STEAM is a philosophy 
which	needs	to	first	be	absorbed	by	all	agents	in	or-
der for it to thrive and grow sustainably.
The	introduction	of	STEAM	implies	a	significant	shift	
in the outlook on education, which would consequent-
ly affect the teaching modes, resources and assess-
ment methods adopted. Therefore, once the target 
audience is reached, an intensive training strategy 
should be launched at various levels of the educa-
tion system. Training should focus predominantly in 
the primary, secondary, and particular post-second-
ary vocational institutions. STEAM principles need to 
be instilled in teachers and students from the early 
education stages onwards.
Integrating the STEAM philosophy within the varied 
aspects of education to the point where it becomes 
an embedded approach in education should be the 
ultimate goal of the training.  This would stimulate 
the adoption of STEAM across the different levels 
of the education process, eventually moulding such 



Should be “Table List of  
Challenges” in all the footers.

- 40 -ERASMUS+ project  
2019-1-PT01-KA201-060762

Go to 
Index

ANNEX 5
PARTNER: National 
Association of Re-
source Teachers

COUNTRY:
BULGARIA

1. National needs analysis – report
1.1. Introduction
1.1.1. STEAM education in (Bulgaria): Cur-
rent situation in general and in relation to 
SEN
In general legislative framework in secondary educa-
tion	has	identified	major	decisions	regarding	STEAM	
education:
During the schooling period all school curriculums 
include the subjects: mathematics; computer mode-
ling; computer science; information technology; man 
and nature; biology and health education; physics 
and astronomy; chemistry and environmental con-
servation; music; art; technology and entrepreneur-
ship. General education is the same for all types of 
schools entails training in the same subjects. Excep-
tions are acceptable for the subjects music and art 
in	 primary	 education	 (grades	 1-7),	 and	 in	 the	 first	
upper	secondary	stage	(grades	8-10)	-	for	comput-
er	science.	For	all	core	subjects	in	the	Primary	and	
Lower secondary level of education the compulsory 
school hours, as well as the distribution of class time 

has not actually been adopted locally, it is unsurpris-
ing that such an area has not been well-researched. 
Subsequently, the interplay of STEAM and special 
educational	 needs	 (SEN)	 learners	 is	 significantly	
understudied. Introducing STEAM across the board 
would	 definitely	 inspire	 researchers	 develop	 their	
contributions	 to	 the	 literature	 in	 the	field.	However,	
research initiatives could still be stimulated without 
focusing on such an ambitious project. An interim 
strategy would be to design and set up pilot projects 
where STEAM could be researched at various lev-
els.	This	would	help	acquire	 findings	 that	are	 spe-
cifically	 relevant	 to	 the	 local	scenario,	which	would	
in turn guide the design of an overarching strategy 
for STEAM education. SEN learners could feature 
at the design stage of such pilot projects in order to 
ensure space for related research to take place.
Research often acts as a catalyst for change. By 
creating an environment where STEAM and SEN 
education can be studied, the transition from cur-
rent teaching methodologies to those advocated by 
STEAM would be propelled into the foreseeable fu-
ture. A fertile ground for research narrows the mar-
gin between the status quo and the set goals. This 
would therefore lead to a deeper understanding of 
the learning process which ultimately informs the 
policy-making process in developing an educational 
strategy that is increasingly relevant to the diverse 
needs as well as the potential of all learners.
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chosen framework or type curriculum is applied for 
the duration of the whole stage as well as degree 
of education. The school curriculum is developed in 
accordance with the interests of the students - each 
school offers lists of subjects for each school year, 
from which the students and parents elects. The 
school curriculum cannot be changed during the 
school year.
Elective school hours are distributed by the school. 
They are compulsory and are part of the school cur-
riculum. The distribution of subjects and classes may 
be	different	from	the	profile	chosen	by	the	school	in	
the education of students after grade 4.

by class and stage, are the same for all schools.
In	secondary	education	(grades	8-12)	depending	on	
the type of school, the compulsory school hours may 
include all general education subjects with different 
distribution of study time between classes and stag-
es. In secondary education, especially in grades 11 
and 12, framework curricula are used for education 
with	 profiles	 in	 Music,	 Fine	 Arts,	 Entrepreneurial,	
Mathematical, Software and Hardware Sciences , 
Economic Development, or Natural Sciences. The 
number of hours by subjects in grades 11 and 12 for 
each user can be very different.
Each school develops its own curriculum on the ba-
sis of a chosen framework or type curriculum. The 

Subjects
Number of compulsory school hours by grades

1st – 4th 5th  – 7th 8th - 10th 

Mathematics 488 416 188

Computer modelling 66

Information technology  104 90

Man and nature 164 170

Biology and health education 72 162

Physics and astronomy 54 162

Chemistry and environmental conservation 54 162

Technology and entrepreneurship 130 138

Music 227 190 54

Art 227 190 54

Elective school hours 357 278 324
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a regional center to support the inclusive education 
process. The regulations also stipulate the use of a 
teacher’s	 assistant,	 who	 can	 be	 appointed	 by	 the	
respective educational institution. This is written in 
the support plan and the director decides whether to 
appoint such an assistant or not.
Each school, where a pupil with special needs is 
trained,	 receives	a	certain	amount	above	 the	fixed	
standard cost, to provide materials and specialists. 
The school is obliged to use the means for the spe-
cific	purpose.	In	addition,	if	a	child	has	a	certain	dis-
ability percentage, he or she also has the right to 
receive additional aid such as shoes, strollers, and 
so on.

2. Desk research
2.1. Methodological approach of the research
Which method did you use to collect your data? Pri-
mary/Secondary research? What was your target 
group	 specifically?	What	 was	 your	 sample’s	 size?	
*This Unit should be approximately one page long
For	the	purpose	of	this	analysis,	methods	from	Pri-
mary and Secondary research have been combined.
Primary research
Using adapted questionnaires, information was 
collected directly from schools about how STEAM 
courses were delivered. Within secondary education 
(grades	8-12)	there	is	a	wide	variety	of	specialized	
training in mathematics, sciences and arts in Bulgar-
ia,	which	involves	studying	relevant	profiling	subjects	
with a very different number of hours. Therefore, the 
sample for primary information collection includes 
the following types of schools:

●	schools	with	specialized	science	training	-	2;
●	schools	with	specialized	training	in	mathemat-
ics and informatics - 2;
●	specialized	arts	training	schools	-	2;
●	schools	without	specialized	training	-	3.

153 students and 48 teachers   from 9 schools have 
participated in the research.

In relation to SEN students
The individual curriculum allows for: the absence of 
subjects	when	it	is	impossible	to	study	them	(based	
on	a	medical	document);	reduced	number	of	lessons	
per one, several or all subjects. The individual curric-
ulum	defines	the	specific	teaching	methods,	includ-
ing the forms and methods of  assessment, where 
such	specificities	exist.
Access to curricula and curriculum content is en-
sured by: adapting the curriculum to the individual 
needs of students with special educational needs; 
provision of aids and specialized technologies in the 
educational process; providing curriculum training in 
special subjects for children and students with sen-
sory disabilities; use of appropriate training materials 
and teaching aids.
Further	training	in	subjects	for	students	with	special	
educational needs and is determined by the support 
team for personal development of the particular stu-
dent.
Resource support may include: adapting curriculum 
to the individual needs of students with special ed-
ucational needs; providing tools and technologies 
for full participation in the educational process; joint 
work of the teacher in the respective subject and the 
resource teacher; providing training through alterna-
tive forms of communication.
Individual curricula for students with hearing impair-
ment, visual impairment, mental retardation and / 
or multiple disabilities are developed. The individu-
al curricula are in accordance with individual needs 
and opportunities of every student and with: the cur-
ricula in general education subjects; the curricula in 
special subjects for students with sensory disabili-
ties; the curricula in subjects or modules for voca-
tional education and training.
Any child with special needs, who receives addition-
al support in school, has the right of resource sup-
port from a resource teacher or other specialist, who 
is	identified	by	the	Personality	Development	Team.	If	
a resource specialist is not assigned to the school, 
the director has the right to request such a special-
ist from a personal development support center or 
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2.2 Learning methods and contents: Chal-
lenges and opportunities faced from stu-
dents and teachers
The possibilities for restructuring the education-
al content are described in item 1.1.1. At the same 
time, the teacher has complete freedom to use stu-
dent learning approaches and teaching methods to 
achieve the expected learning outcomes. Teachers 
can participate, either alone or with their students, 
in various national initiatives organized by the Minis-
try of Education and Science, municipalities, NGOs 
and businesses. Some of these options related to 
the topic of this analysis are outlined in section 2.3. 
The Ministry of Education encourages innovation in 
school education by introducing new teaching meth-
ods, new or integrated learning content. Innovation 
may also include the upgrading and development 
of	 material	 infrastructure	 to	 provide	 a	 flexible	 and	
open learning environment similar to that of a busi-
ness organization, new approaches to using library, 
museums and gallery resources and preparation of 
courses, teaching and updating of teaching material.
The programs cited in this analysis suffer from a lack 
of concerted intervention for the overall improve-
ment of the learning environment and the use of ICT 
in teaching methods and strategies. In this way, the 
MES programs do not affect the achievements of 
science students where there are large and wide-
spread	deficits.	These	problems	are	exacerbated	by	
the exclusive dominance of subject separation in the 
learning	 process.	Despite	 the	 growing	 influence	 of	
technology in the arts and vice versa, it is rarely the 
subject of study in school practices. Differentiating IT 
as a separate subject makes it the carrier of its own 
content, rather than being part of the problem-solv-
ing tools of other subject areas. IT makes it possible 
to make effective use of distance learning to expand 
learning opportunities and to achieve better out-
comes for many children with SEN who are trained 
in	a	combined	form	(combination	of	attendance	and	
non-attendance).
Overcoming	these	deficits	can	be	achieved	through	
the introduction of project-based and interdiscipli-
nary training, a research approach and personalized 

Secondary research 
Data has been summarized from other organizations 
and institutions in the framework of research projects 
or	projects	to	fund	school	activities	in	the	field	of	re-
search of this analysis. Data has been cited from:
1. National programs of the Ministry of Educa-
tion and Science for 2019 Year.
This section cites only the program and modules 
related to investment policy in school infrastructure, 
incl. equipment. In Section 2.3. programs and poli-
cies	in	the	field	of	teacher	and	student	qualifications	
and training are cited.
National Program “Ensuring Contemporary Edu-
cational Environment”.
Module “Improving the conditions for experimen-
tal work in the natural sciences”. Over 100 schools 
have equipped their science classrooms, 60 fully 
equipped classrooms for physics and astronomy, 
chemistry, environmental and biology and health ed-
ucation classrooms.
Module “Providing a Contemporary Specialized En-
vironment in Special Educational Support Centers 
by	Modernizing	 the	 Facilities	 for	 Trained	 Students	
with Special Educational Needs”.
National Program “Information and Communi-
cation Technologies (ICT) in the Preschool and 
School Education System”.
Supporting the renewal of the school ICT environ-
ment by providing Internet connectivity, innovative 
hardware,	 building	 new	Wi	 Fi	 zones,	 etc.,	 educa-
tional electronic resources, electronic platforms, and 
supporting the accompanying implementation and 
use activities. 
2. Investment programs of donor organizations 
that funded school equipment and furnishings 
within the scope of this analysis.
The America for Bulgaria Foundation’s School of 
the Future program (2016 – 2019).
85 schools were supported in 46 cities or villages, 
where 23 interdisciplinary centers, 29 centers for 
natural sciences, 7 centers for IT, 11 classrooms for 
applied arts were built. 
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Teaching	methods	 -	 46%,	Unattractiveness	 of	 les-
sons	 -	43%,	Curriculum	-	46%,	 Insufficient	support	
for	individual	student	learning	skills	-	32	%.
There is also a discrepancy regarding the assess-
ment of the degree of implementation of different 
training methods. Teachers rate themselves higher 
in this respect, whereas students give much lower 
ratings of the presence of these methods in school 
practice.

The need to make greater use of approaches that 
explore real - world problems, use more experiments 
and simulations, and introduce more personalized 
tasks	and	plans	are	identified	as	important	by	both	-	
teachers and students.
This	would	also	have	a	significant	impact	on	the	ed-
ucation of SEN students, although a large part of 
teachers respond that they adapt or create differ-
ent learning resources themselves, according to the 
specifics	of	SEN	students	in	the	classes	they	teach.
This happens most often in classes where regular 
teachers and resource teachers or other specialists 
work together.
In their answers teachers point out the following:
Opportunities for teaching STEAM to students with 
SEN

training. There is a discrepancy in teacher and stu-
dent assessments in this direction. Non-technolog-
ical opportunities are evaluated by the students on 
an equal basis with the technological ones, yet they 
collect	more	grades	 in	 total.	 Insufficient	 resources,	
equipment or facilities at school; funds and materi-
als for science laboratories and art rooms are con-
sidered	as	negatively	affecting	learning	by	48%	and	
35%	 of	 students	 respectively.	We	 have	 almost	 an	
identical	result	for:	Test	preparation	pressure	-	47%,	
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world, the focus on providing targeted teacher train-
ing	 and	 student	 learning	 opportunities	 is	 the	 field	
of STEM subjects. Although the importance of arts 
training is acknowledged, it remains in the third 
place, as mother tongue and foreign language learn-
ing is second. This can also be seen from the brief 
overview	of	national	 initiatives	 to	support	 teachers’	
competences in STEAM subjects and the opportu-
nities for pupils to participate in school activities as 
well as activities outside of school.
Training delivery and practices – main challenges for 
students and teachers
The main challenge for teachers in teaching STEAM 
subjects	to	SEN	students	is	still	the	insufficient	num-
ber of methodologies and educational resources 
adapted to different SEN students. Children with in-
tellectual disabilities remain the most vulnerable.
Notwithstanding the requirement to adapt the curric-
ulum to the individual needs of students with special 
educational needs and to provide tools and technol-
ogies for full participation in the educational process, 
this remains an area where much is left to do.
Individual curricula for students with hearing or 
visual impairment, mental retardation and / or mul-
tiple disabilities are in most cases associated with a 
reduction in the number of STEAM subjects taught, 
as well as the practical impossibility of many SEN 
students at all participate in practical activities and 
science experiments.
For	the	most	part	teachers	describe	the	educational	
environment as giving an opportunity for equal par-
ticipation in the learning process to SEN students. 

●	More	training	on	specific	approaches	to	differ-
ent students with SEN.
●	Ready	educational	resources	-	techniques,	
materials,	games	to	work	with	for	specific	groups	
of children with SEN.
●	Specially	equipped	rooms	for	working	with	chil-
dren.
●	Extra	hours	with	them	only.

Learning opportunities for students with SEN on 
STEAM

●	Help	from	your	peers.	
●	Specialized	environment	according	to	the	type	
of	deficit	of	a	particular	student.	
●	Specialized	resources.	
●	Development	of	a	sense	of	rhythm	and	musical	
hearing. 
●	More	individual	lessons	with	different	special-
ists. 
●	More	games,	models	and	projects.	
●	Modeling	and	graphical	representation	of	ob-
jects and processes.

2.3 Training delivery and practices: Challenges and 
opportunities faced from students and teachers
The legal framework in education provides an ex-
tremely wide variety of forms and topics for the quali-
fication	of	pedagogical	specialists,	who	bear	the	main	
responsibility	 for	 the	 quality	 of	 students’	 achieve-
ments. In relation to the challenges of the digital 
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LAW ON PRESCHOOL AND SCHOOL EDUCA-
TION
Teachers	are	required	to	improve	their	qualifications	
annually in order to improve the quality of their work, 
the results and quality of training of children and stu-
dents, and the directors of educational institutions 
are obliged to provide the necessary conditions for 
this. The training is provided by specialized service 
units,	higher	education	institutions,	scientific	or	train-
ing organizations whose programs are included in 
the Information Register of the approved training 
programs.
National Program “Ensuring Contemporary Edu-
cational Environment”
The module “Improving the conditions for experi-
mental work in the natural sciences” encourages the 
acquisition	of	basic	competences	in	the	field	of	nat-
ural sciences through experimental work in Bulgar-
ian schools in order to develop practical knowledge 
and skills for students. The Cultural Institutions as an 
Educational Environment module provides opportu-
nities to use cultural institutions as an educational 
environment.
National Program “Student Olympiads and Com-
petitions”
Provides opportunities for the application of research 
methods	in	the	fields	of	math’s,	science,	arts.	
National Program „IT Career Training“ 
Creating conditions for professional software educa-
tion and training in cooperation with universities and 
employers in the IT sector. 
National Program „Qualification“
Improving the quality and effectiveness of the ed-
ucation of children and students by improving and 
enriching the key competences of pedagogical spe-
cialists. 
National Program „Motivated Teachers“
Training for the acquisition of a professional teach-
er	qualification	or	additional	qualification	 teacher	 in	
mathematics, physics and astronomy, informatics, 
information technology, biology and health educa-

However,	most	 teachers	find	 it	difficult	 to	effective-
ly control the everyday active learning process for 
these students.

Teachers list the following challenges they have 
faced in teaching STEAM subjects to SEN stu-
dents:

●	To	see	students’	success	and	progress
●	Lack	of	specialized	approaches	and	tools	for	
music training
●	Lack	of	time	for	individual	work.
●	Lack	of	technology	designed	to	teach	children	
with SEN
●	Lack	of	methodology	for	working	with	such	
children
●	Kids	are	having	a	hard	time

They also list the following challenges for SEN stu-
dents in studying STEAM:

●	To	catch	up	with	the	level	of	their	classmates.
●	Difficult	concepts,	complex	practical	tasks.
●	Analysis	and	synthesis	of	knowledge.
●	Lack	of	motivation	to	learn.
●	Lack	of	materials	and	equipment	for	specific	
educational	difficulties.
●	Misunderstanding	of	images	and	inability	to	
remember.

Training delivery and practices – some main oppor-
tunities for students and teachers
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2.4  Map of challenges 

3. Conclusions and Recommendations
Much	of	teachers’	difficulties	come	from	the	pressure	
for high achievements in all children. Often, integrat-
ing children with SEN into classes is seen as a threat 
to this expectation. It is very rare to see opportunities 
for mutual growth of students, through interaction, 
understanding and support between different stu-
dents. Only 2 teachers responded that they saw in 
classmates a resource for helping and teaching chil-
dren with SEN.
It is equally important that only 1 teacher indicated 
the need to see the individual, albeit small, success 
of children with SEN in the learning process.
There	 are	 significant	 differences	 in	 the	 focus	 of	
teachers and students when evaluating the effects 
of learning.

tion, chemistry and environmental protection, re-
source teacher. 
IT Business Teaches National Program
Expanding the knowledge and skills of teachers in 
schools by acquiring the most up-to-date information 
on the development of IT technologies and their ap-
plication	in	various	professional	fields	and	involving	
IT business professionals in the learning process 
and in creating innovation in teaching. 
National Program „Innovation in Action“ 
Exchange and multiplication of innovation between 
innovative and non-innovative schools. Participants 
- 580 schools. 
STEM platform on the Ministry of Education and 
Sciences website - https://www.mon.bg/en/100447
Telerik Academy School - https://www.telerikacad-
emy.com/school - provides free training in program-
ming and digital sciences, building key skills and 
knowledge for students in grades 1-12.
Software University Foundation - https://softuni.
foundation/ - organizes and conducts free trainings 
for teachers, develops free books and textbooks on 
programming and software technologies, supports 
educational	 projects	 in	 the	 fields	 of	 programming,	
technology, digital skills and free education.

List of Challenges

1
Ready for use educational resources - tech-
niques, materials, games to work with for 
specific	groups	of	children	with	SEN.

2 More	training	on	specific	approaches	to	
different students with SEN.

3 To	see	students’	success	and	progress.

4 Skills for development of individual plans.

5
Creating a truly inclusive environment for 
mutual learning and support between chil-
dren and adults.
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tion skills, autonomy in learning receive twice as few 
choices as those listed in the top 5 positions
It is important to note that the answers “Students, 
especially those with SEN, have access to practical 
training experience” and “Integration and respect are 
facilitated”	are	mentioned	by	37%	of	teachers.
The	 students’	 answers	 include:	 teamwork	 skills,	
teamwork skills with people of different abilities and 
from different nations; problem solving skills; in com-
munication				and	conflict	resolution.
With this in mind, it is important to integrate both 

Teachers point out the most important factors that 
influence	their	teaching	(listed	in	descending	order):

●	The	ability	of	students	to	understand	more	
easily what is being taught.
●	The	opportunity	for	students	to	focus	more	
deeply on the assigned learning tasks.
●	Easier	memorization	of	the	material	studied.
●	Involving	students	in	the	creative	process.
●	Increasing	student	motivation.

The development of teamwork skills, communica-

the ability to acquire basic competences in the 
STEAM	sciences	and	the	so-called	‘soft	skills’	-	a	
wide range of personal skills and competences 
when creating methods and tools for training, which 
are	important	both	for	the	student’s	learning	and	
participation in the learning process, as well as for 
building relationships, performing a wide range of 
work tasks, involvement of the student in the social 
life of the community and 
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2. Non-compulsory secondary education is divided 
into:

•	General	education	offered	at	lykeia	(upper	sec-
ondary	schools):	‘day	lykeia’	and	‘evening	lykeia’	
of 3-year attendance
•	Vocational	education	provided	by	‘epangelma-
tika	lykeia’	-	EPAL	(vocational	upper	secondary	
schools),	day	or	evening	of	3-year	attendance.

1. In lower secondary schools, students follow a 
common curriculum, without any differentiations. In 
addition, some lower secondary schools offer an 
experimental curriculum or are oriented towards 
students	 with	 specific	 inclinations	 or	 educational	
needs.	Curricula	 are	 centrally	 defined.	They	 target	
all students attending the same grade and education 
level. At the same time, they are pilot tested, eval-
uated and reviewed in line with the developments 
in science and education. Lower secondary school 
(day	or	evening)	curricula	are	split	into	3	levels,	each	
representing a grade. Subjects taught in gymnasia 
are compulsory for all students of the same grade, 

ANNEX 6
Partner: DIMITRA
Country:  GREECE
National needs analysis – Report
1.1 Introduction
1.1.1 STEAM education in Greece: Current 
situation in general and in relation to SEN
In general Secondary education in Greece includes 
two cycles: compulsory and non-compulsory sec-
ondary education.
1. Compulsory secondary education is provided 
by	 ‘gymnasia’	 (lower	 secondary	 schools),	 day	 and	
evening. Attendance lasts 3 years and it consists of 
grades A, B and C.

Teaching and learning field Subjects
Class/Lower Secondary Education

Number of compulsory school hours
A’ B’ C’

Mathematics 4 4 4

Sciences

Physics 1 2 2

Chemistry - 1 1

Biology 1 1 1

Geography 1 2 -

Technology and Information Tech-
nology

Technology 1 1 1

Information  
Technology 1 1 1

Culture and Activities
Music 1 1 1

Art 1 1 1

Taught time on STEAM Subjects 11 14 12



Should be “Table List of  
Challenges” in all the footers.

- 50 -ERASMUS+ project  
2019-1-PT01-KA201-060762

Go to 
Index

2. Non-compulsory secondary education is of-
fered	 at	 lykeia	 (upper	 secondary	 schools).	Attend-
ance	lasts	3	years	and	includes	grades	Α,	Β	and	C.	
There are also upper secondary schools, which offer 
experimental curricula or are oriented towards stu-
dents	with	specific	inclinations	or	educational	needs.	
Day general upper secondary school grade A is an 
exclusively general education grade with a timetable 
of subjects of 35 hours per week.  In particular, a 
35-hour timetable is applied per week, with 9 gener-
al education subjects common for all students plus 
two hours weekly consisting of one elective subject 
chosen	 among	4	 subjects	 (Information	Technology	
Applications,  Geology and Natural Resources Man-
agement, Greek and European Civilisation and Art 
Education	 (Visual	 Arts	 or	 Music	 or	 Theatrology)).	
The curriculum applicable to grade B of the day gen-
eral lykeio includes general education subjects of 30 
teaching hours per week in total and two groups of 
specialisation	 courses,	 Humanities	 (Ancient	 Greek	
Language and Literature and Basic Principles of So-
cial	 Sciences	 (Sociology,	 Economics	 and	 Political	
Science))	and	Science	studies	(Physics	and	Mathe-
matics)	of	5	teaching	hours	per	week	in	total,	where	
pupils are required to choose one group.
As regards the curriculum of grade C of day gener-
al	 lykeio,	 as	 defined	 in	ministerial	 decision	 77568/
Δ2/16-5-2019,	the	following	apply:
The	curriculum	for	day	general	unified	lykeio	grade	
C is split into general education subjects and spe-
cialisation subjects. Taught time for general educa-
tion subjects is 9 hours per week, while for special-
isation subjects 21 hours per week. There are four 
specialisation	 groups:	 Humanities	 (Ancient	 Greek,	
History,	Sociology),	Sciences	(Mathematics,	Physics	
and	Chemistry),	Health	(Physics,	Chemistry	and	Bi-
ology)	and	Economics	&	Informatics	(Mathematics,	
Economics	and	Informatics).	Students	are	required	
to take subjects of their specialization group of 
choice along with general education subjects. Gen-
eral lykeio grade C students are additionally signing 
up for an elective subject, taught for two hours per 
week	(Second	Foreign	Language	(English	or	French	
or	German,	Freehand	drawing	or	Linear	drawing).

except for the second foreign language. Students 
choose	a	second	foreign	language,	French	or	Ger-
man, at grade 5 of primary school. The selection is 
valid until grade C of lower secondary school.
School	 laboratories	 (natural	 sciences	and	 informa-
tion	technology)
A major effort is made for the promotion of laboratory 
teaching for the subjects of natural sciences as well 
as for the support of the teaching and the application 
of information and new technologies in secondary 
education schools.

• School laboratory of natural sciences
The	 school	 laboratory	 of	 natural	 sciences	 (SEFE)	
covers the needs of natural sciences laboratory 
teaching. The implementation of lab activities is an 
integral part of teaching natural sciences subjects. In 
‘gymnasio’,	SEFE	is	modern.	It	is	a	place	for	teach-
ing and practical activities. Students work in groups 
on	 a	 specific	 subject,	 developing	 their	 creativity	 in	
a spirit of cooperation. At the same time, they have 
at their disposal up-to-date instruments. The latter 
help them discover the environment and the laws 
that govern it.

• Laboratory centres of natural sciences
In order to offer extra support to lab teaching of 
natural	 sciences	 (Physics,	Chemistry,	 Biology,	Ge-
ology-Geography),	 laboratory	 centres	 of	 natural	
sciences	(EKFE)	operate.	There	can	be	one	or	more	
depending on the number of school units at each ed-
ucation	directorate.	EKFE	are	centres	of	 research,	
technical and pedagogical support of the lab teach-
ing of natural sciences subjects. They use all appro-
priate means. They co-operate with the coordinators 
of educational work of natural sciences.

• School laboratory for information technolo-
gy and computer applications
Parallel	to	SEFE,	all	school	units	are	equipped	with	
a school laboratory for information technology and 
computer applications. Its function is to teach com-
puter	science	and	computer	applications	as	defined	
by the curricula and the greater educational goals.
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ympiad http://www.educationalroboticsolympiad.gr, 
Student Congress of Informatics - http://math-syn-
pli.gr,	Student	Robotics	Festival)	
Nowadays, and especially in the last decade, Edu-
cational Robotics is applicable to all levels of educa-
tion, both in formal education and in extracurricular 
activities,	using	different	kits	(e.g.	Lego	Mindstorms	
(WeDo,	 NXT,	 EV3),	 Arduino,	 Pico-Crickets	 kits,	 ).	
However, these programs are not compulsory 
for all schools. Every school who wants to par-
ticipate in a contest indicates participation in 
the regional organization of WRO. The schools 
awarded, participate also to the National Contest 
based in Athens. 

1.1.2 In relation to SEN students. 
Law 3699/2008 on Special Education and 
Training
Special Educational Needs refer to students 
with:
a)	Students	with	disabilities	and	special	educational	
needs are considered those who, for the whole or 
a	certain	period	of	their	school	life,	have	significant	
learning	difficulties	due	to	sensory,	mental,	cognitive,	
developmental problems, mental and neuropsychi-
atric disorders that, according to interdisciplinary 
assessment, adaptation and learning. Students 
with disabilities and special educational needs in-
clude, in particular, those with intellectual disability, 
sensory-visual	 impairments	 (blind,	 blurred	 vision),	
hearing-impaired	 (deaf,	 hearing-impaired,	 hear-
ing-impaired,	motor-impaired,	hearing	impaired)	de-
velopmental	 disorders	 (autism	spectrum),	 attention	
deficit	disorder	with	or	without	hyperactivity,	mental	
disorders and multiple disabilities.
b)	Students	with	special	educational	needs	are	stu-
dents with special learning disabilities such as dys-
lexia, dyslexia, malnutrition, anonymity and dystro-
phy.
c)	Students	with	 complex	 cognitive,	 emotional	 and	
social	 difficulties,	 abusive	 behavior	 due	 to	 abuse,	
parental neglect and abandonment or domestic vi-

The introduction of programs related to ICT, ro-
botics and the so-called ‘positive’ sciences has 
begun to make its appearance in the Greek edu-
cational reality. STEAM in education is a novel way 
of learning as it combines the experiential approach 
of positive and theoretical objects, introduces mod-
ern information technologies and contributes to the 
discovery	 learning	and	 reinforcement	of	 the	child’s	
socialization.
In Greece, a number of formal decisions related to 
STE(A)M	education	and	ICT	applications	in	general	
have already been implemented and the importance 
of this type of education has been recognized, al-
though STE(A)M and educational robotics have 
not yet been fully integrated in the official sylla-
bus.
Among other, students who during their high 
school studies have been awarded the Balkan 
or International Olympiad in Mathematics, Infor-
matics or Robotics, Physics, Chemistry or Biology 
and	have	been	awarded	first,	second	or	 third	prize	
(gold,	silver	or	bronze)	are privilegedly introduced 
into higher education	(Φ.151	/	220830	/	A5	/	23-12-
2016),	while	 the	 IT	course	 is	one	hour	a	week,	 for	
all elementary school classes, taught by IT teachers, 
addressed to all children and the title of the subject 
is “Information Technologies and Communications” 
(ICT).	The	lykeia	&	EPAL	1st	High	School	Curriculum	
states that the course “Computer Applications” aims 
at	“expanding	student’s	general	information	literacy	
with a focus on developing competencies and skills 
in the use and utilization of computer and network 
technologies as learning, thinking, communication 
and collaboration tools”.
Finally,	 official	 licenses	 and	 grants	 are	 granted	 for	
related competitions, in accordance with the terms 
of	the	Ministry	of	Education	Aid	Regulation	(https://
www.minedu.gov.gr),	such	as	Circular	23227	/	D2	/	
11-02 -2016 for the Education Robotics. Competi-
tion under his auspices, while a series of Robot-
ics festivals and competitions take place with the 
participation of public schools and the supervi-
sion and co-ordination of the country’s Regional 
Education Directorates (Educational	Robotics	Ol-
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specialized, individual or group educational pro-
grams provided by them. The DI is a separate part 
of the school unit and receives students from all 
classes.
The selected students are organized into small 
groups based on their educational needs, as de-
fined	by	the	informal	assessment	of	the	DI	Special-
ist Teacher, taking into account the Educational and 
Counseling	Support	Center’s	 opinion	 or	 the	Public	
Medical Centers and the suggestions of General 
Education teachers. This means that participation in 
each	group	does	not	depend	on	 the	student’s	age	
or	grade.	We	meet,	for	example,	a	B’	Class	student,	
two	A’	Class	students,	and	a	D’	Class	student	who	
have	common	difficulties	working	in	the	same	group.	
However, there are also students with serious edu-
cational needs and grouping is not the appropriate 
way for them to intervene. The DI teacher then im-
plements a personalized intervention program, fol-
lowed by the student and in the general classroom, 
if necessary.
Children attend classes at the DI are determined by 
the special teacher in collaboration with the class-
room teacher, following a circular schedule. This 
program	is	flexible	and	open	to	adaptation	when	the	
presence of the student is needed in the classroom, 
such as in a competition, an experiment, a movie 
screening, etc.  It is important to note that the DI 
teacher, although working with the student in a circu-
lar manner, avoids engaging in lessons in which the 
student is performing well, being positively involved 
and doing good in self-image and self-esteem, such 
as painting, art, theatrical education, computer sci-
ence and more. .
The material taught by the student is selected 
and formulated by the special teacher of the DI, 
according to the needs / abilities of each stu-
dent, regardless of the class in which he / she is 
studying and his / her grade level. DI teacher uses 
a number of manuals and materials he has collect-
ed	(books,	exercises,	cards,	software,	etc.).	It	is	not	
excluded that the textbooks of the general class are 
used, but always adapted and appropriately modi-
fied,	so	that	the	student	can	be	helped,	fill	any	gaps	

olence, belong to people with special educational 
needs.
d)	The	category	of	students	with	disabilities	and	spe-
cial educational needs does not include students 
with low school performance that are causally relat-
ed to extrinsic factors, such as linguistic or cultural 
specificities.
e)	Students	with	special	educational	needs	are	also	
those with one or more intellectual abilities and tal-
ents that are well beyond their expected age range. 
By decision of the Minister of Education and Reli-
gious Affairs upon recommendation of the IEP, the 
development	of	assessment	standards	and	specific	
educational programs for these students in Schools 
or Departments of HEIs is entrusted who, at the invi-
tation of the Ministry of Education and Religion, have 
expressed interest. The other provisions of this law 
do not apply to these students.
In the last two decades, inclusion of students in the 
classes of the General School has been implement-
ed in our country. This means that students with 
disabilities or other educational needs are not re-
quired to study exclusively at the Special School, 
but can attend the General School, with the sup-
port of suitably qualified Special Educational and 
Scientific Personnel, as well as Special Assistant 
Personnel. This new educational and school reality 
has led to the creation of new educational institu-
tions and programs. In the General School, there-
fore, there is now the possibility of providing Parallel 
Support to the student by a Specialist Teacher in the 
classroom. There is also the Department of Integra-
tion	(DI),	which	the	student	attends	for	specific	hours	
each day, in the classroom but outside the classroom 
of which he is a member.
What is the Department of Integration (DI) and to 
which students is it addressed
The	 Department	 of	 Integration	 (hereinafter	 DI,	 for	
the	sake	of	brevity)	is	a	Special	Education	and	Train-
ing structure operating within the General School 
(single	and	vocational).	Goal	of	the	DI	is	the	educa-
tional support of students with disabilities or special 
educational needs, within the school hours, through 



Should be “Table List of  
Challenges” in all the footers.

- 53 -ERASMUS+ project  
2019-1-PT01-KA201-060762

Go to 
Index

east	Europe).(See	Annex	A)
An interview was proposed with various open-ended 
questions that explored the opportunities and chal-
lenges	influencing	STEAM	teaching.	The	questions	
and the discussion was about how STEAM courses 
are delivered in Greek classrooms within Secondary 
education	(grades	A’,	B’	C’	of	Lower	secondary	edu-
cation	and	A’,	B’	C’	of		Upper	secondary	education)	
and the “new-trend”, robotics, that has been intro-
duced the last 10 years in many schools in Greece. 
Most	of	the	questions	dealt	with	teachers’	knowledge	
and use of STEAM pedagogies and materials. 
Secondary research implied the analysis of com-
pleted studies whose results were applied to our sit-
uation. However there are only a few and limited to 
one particular disability or educational need.

2.2. Learning methods and contents: Chal-
lenges and opportunities faced from stu-
dents and teachers
During the interviews, the following were discussed 
and found:
The methodology used by STEAM is transdiscipli-
nary, while focusing on solving authentic-real prob-
lems by selecting concepts, methodologies and tools 
from different sciences to solve a problem or create 
a construction. All interviewees seemed to agree 
that the interdisciplinary approach takes advan-
tage of the globality of knowledge as well as en-
hances it. Interdisciplinary Science can be linked 
to Mathematics, Technology, Practical work, but 
also to Language.
The discussion highlighted the importance of active-
ly linking Mathematics with the Natural Sciences, 
but agreed that unfortunately very little has been 
done in this direction. On the one hand, science 
teachers complain that their students do not know 
enough Mathematics, but they themselves have 
done very little in the use of school Mathematics and 
their methods in ways that are compatible with the 
teaching and methodology of Natural Sciences.
In Greece the Technology lesson, although it is in 

and reach the level of the general class in which he 
/ she is studying. There are, of course, cases where 
the	specialist	teacher	employs	a	fully	diversified	ed-
ucational material, such as quick-read lists, reading 
and comprehension exercises, postcards, accent 
exercises, and material that he himself produces. It 
may also use the relevant textbooks of the Special 
Education	Curriculum	Framework,	the	Special	Edu-
cation and Education Curriculum and the Differenti-
ated Curricula for Students with Disabilities or Spe-
cial Educational Needs.
Parallel support is given to any student with a dis-
ability or special educational needs as long as he 
or she is able to respond to the curriculum of his or 
her classroom and to any school-related event. The 
teacher of parallel support is considered to be the 
second teacher in the class, he / she is obliged to 
cooperate with him / her, and therefore, the role of 
the teacher in the classroom can be changed on the 
initiative of his / her teacher. Parallel support can 
be provided either for all or part of the Primary or 
part-time	classes	or	 for	specific	hours	and	 lessons	
in Primary and Secondary Education. The teacher 
of parallel support participates equally in all school 
events with other staff and has the same obligations 
and rights under applicable law. The timetable must 
be drafted by the teacher in parallel with the class, 
structured on the school timetable and submitted to 
the Counselor of the Department of Special Educa-
tion	(SED)	for	approval.

2. Desk research
2.1 Methodological approach of the research
For	the	purpose	of	this	analysis,	methods	from	Pri-
mary and Secondary research have been combined.
Primary research
Information was collected interviewing a Specialist 
Teacher of parallel support, a Science education 
teacher, a Counselor of the Secondary education 
Department	and	a	member	of	WRO	Hellas	(the	main	
organization conducting educational robotics com-
petitions in Greece and the wider region of South-
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written several years ago and in some cases maybe 
20 years back, resulting in a huge gap in the ma-
terial being taught and the language used in to-
day’s reality. In addition, the science books contain 
many	 concepts	 that	 children	 have	 difficulty	 under-
standing or ultimately giving them a different mean-
ing than scientists. At the same time, classroom 
discussions between teachers and students are 
characterized by a profound linguistic divide. 
Teachers need to know that language is an impor-
tant factor in acquiring knowledge. They should also 
be aware of the crucial role of language in the devel-
opment	of	 student’s	 thinking.	They	must	 therefore,	
by organizing appropriate learning activities, seek 
and	find	ways	to	assist	students	in	a	deeper	under-
standing of physical concepts.
Educators are also concerned about how their stu-
dents can be creative and responsive to their inter-
ests to provide them with appropriate knowledge 
and	enhance	their	self-confidence.
On the other hand, STEAM specialists in their inter-
view believe that the approach of STEAM educa-
tion and robotics is given in an appropriate way 
to attract children and not get them tired.
This is why the activities are conducted in a play-
ful and fun way to provide students with knowledge 
and entertainment. Social skills are developed, there 
is motivation and involvement of students, and they 
spontaneously	 develop	 confidence,	 creativity	 and	
imagination. We have an active role as a student, 
with entertainment and visualization of abstract con-
cepts, practical and experiential application.
As the implementation of educational robotics is an 
innovative and groundbreaking proposal, it aims to 
improve	 the	quality	of	 students’	 learning	 lives,	and	
in particular children with special needs. Education-
al robotics is a novel way of learning as it com-
bines the experiential approach of positive and 
theoretical objects, introduces modern informa-
tion technologies and contributes to discovering 
learning and enhancing the socialization of the 
child.
An auxiliary tool in the educational process of peo-

the curriculum of all three classes of lower second-
ary schools, we would say that it is at infant level. 
Many efforts are being made to introduce Technolo-
gy in a sense that it covers many areas at the same 
time, but with no visible results at present. Teaching 
the lesson in Greece is more theoretical.
The interviewees believe that it is important to abol-
ish the teacher-centered model and replace it 
with another, which places greater emphasis on 
the discovery method in laboratory and research 
activities and on the interdisciplinary and integrated 
approach	 to	scientific	subjects	and	brings	students	
closer to the needs of modern society. They believe 
that Technology should acquire more sophisticated 
content, such as, what is now called science - based 
technology, telecommunications or biotechnology. 
Moreover, it is not meant to educate students in 
Technology without first training teachers. In the 
field	of	education,	as	well	as	in	special	education,	it	
must be enable for scientists of various disciplines 
to acquire the appropriate knowledge and skills 
to successfully meet the modern demands of the 
new educational community. They do not deepen 
knowledge about the recognition and understanding 
of the special characteristics of children with special 
educational needs in relation to STEAM lessons and 
robotics, but also the design, implementation and 
evaluation of appropriate educational interventions, 
the development of support systems due to stu-
dents, but also the utilization of existing know-how in 
this	field.	Although special needs education is the 
practice of mentoring students with intellectual 
disabilities in a way that addresses their individ-
ual differences and needs, the design of equip-
ment and materials is not well adapted to assist 
trainees. Education should include the process of 
individually planned and systematically controlled 
teaching process. These plans should be tailored 
specifically to the specific needs of the child - not 
to the needs of the teacher or school. 
The importance of language in the teaching of 
STEAM was also emphasized. Children today are 
familiar with technology, as computers, tablets, 
smartphones etc. are now available in all homes. 
Books and especially Computer Science have been 
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who want to learn more about how this approach 
works and how to use it in their classrooms.

2.3 Training delivery and practices: Chal-
lenges and opportunities faced from stu-
dents and teachers
The	 pedagogical	 benefit	 of	 such	 educational	 ap-
proaches is far greater than we can imagine, since 
are	emerging	the	skills	of	students	who	may	not	find	
a place in a traditional school. Particularly for chil-
dren	with	specific	 language	disorders	and	 learning	
disabilities, STE(A)M programs could become a 
springboard for enhancing their self-esteem and 
coping with the stress of school failure. 
It teaches individuals virtually the method they 
must follow in order to solve problems not only 
in Physics, Technology, Engineering and Infor-
matics but in any field of human activity	(financial,	
emotional,	 social,	 environmental,	 etc.).	 In	 addition,	
how many acceptable solutions can be formulat-
ed for each problem, since each human mind is a 
different processor, but each time one has to choose 
the optimal one. 
According to interviewees, sections where children 
with learning disabilities were involved in such pro-
grams received positive messages. The children 
showed great confidence by participating on 
equal terms with their peers. Within the groups, 
the children interacted with students with and with-
out SEN, and saw that the social participation of stu-
dents with learning disabilities was slowly improved 
and more active in their involvement in the whole 
process. So because they are generally an object in 
which	they	are	confident	as	they	often	use	new	tech-
nologies at home, they have found them attractive 
compared to the traditional course. Their motiva-
tion and engagement is increased, the learning 
outcomes are improved and also they is more 
opportunity for arts-based learning.
What is needed for teachers is to have the appro-
priate tools and support in their hands to enable 
them to implement relevant programs in daily prac-
tice.

ple with learning disabilities is the use of robotics 
through the Lego educational material. Proper plan-
ning	uses	the	students’	personal	interests.	Children	
learn to work effectively with their peers and teach-
ers, enhancing greatly their imagination and creativi-
ty. This educational game focuses on understanding 
the concept of priority in a game or lesson, acquiring 
guidance skills and personal experimentation.
Many schools throughout our country and espe-
cially experimental or pilot high schools take part in 
nationwide robotics competitions. The goals of 
the work are usually to build a robot based on the 
instructions it receives from children. To do this, vari-
ous educational materials such as Lego Mindstorms, 
NXT, Arduino, Tetrix Prime Robots etc. are used. 
During the work it is observed that the children are 
extremely happy and excited, which proves that their 
engagement with robotics has a positive effect 
on their psycho-emotional world. In addition, from 
a cognitive point of view, children are trained through 
experiential	 learning	 by	 exchanging	 ideas,	 reflec-
tions with their peers and following a logical course 
of construction, thereby leading themselves to ac-
quire new knowledge. These events also include 
the	benefits	of	robotics,	as	socialization	(as	partic-
ipants	work	 in	 groups),	 understanding	 of	 everyday	
scientific	concepts,	the	development	of	fine-grained	
mobility, color recognition, and also observed the 
benefits	in	educational	development	generally.
Teacher’s	 know-how	 and	 skills	 in	 order	 to	 deliver	
STEAM to their classrooms using various learning 
methods are considered a strong need. In Greece, 
there are various private educational organiza-
tions who train teachers of all levels and adults 
who wish to become members of the knowledge 
society. Therefore, anyone who wishes to be trained 
in educational content and new educational methods 
is given the opportunity to attend STEAM seminars 
and	receive	an	attestation	certificate.	However, it is 
up to the goodwill or individual desire for devel-
opment in this field of innovation and didactic.
It is also observed that the majority of people attend-
ing those seminars are teachers of science back-
grounds especially those with MScs or Informatics 
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lack the resources. In the majority of cases, they 
are required to pursue programs that do not favor 
educational innovations.
In Greek school classes, the STEAM and robotics 
education initiative is sponsored by the Teach-
ers or the Parents and Guardians Association. 
In some cases, the Parents and Guardians Associ-
ation of every school buys the required equipment 
that	 is	very	expensive.	Other	cases	 include	finding	
sponsors or raising the required amount of money 
for equipment and even hiring an outside specialist 
in STEAM education and robotics.
Initiatives and resources by some cities meet these 
needs, such as the city of Trikala in the Region of 
Thessaly, upgrading and supplying all primary and 
secondary schools with technological equipment to 
enable STEAM education.
All interviewees also agreed that there is no library 
or specific educational material of STEAM edu-
cation or pedagogy approaches for children with 
SEN	where	trainers	can	find	or	are	in	an	early	stage.
In one case where students with deafness participat-
ed in STEAM programs in the classroom, although 
they were able to successfully meet the demands 
of the educational process by strengthening their 
self-esteem,	 the	 problem	 identified	 was	 that	 their	
specialized	vocabulary	(STEAM)	was	missing,	Sign	
Language.
Also, one of the inhibiting factors is the time and 
the classes with many students to organize the 
educational process so that it can be implemented in 
the classroom and especially adapted to the needs 
of children with learning disabilities.

According to experts, robotics can be a tool for many 
different disciplines. The use of robotics aims at ac-
tive educational and experiential involvement, the 
cultivation of creativity and imagination, socializa-
tion, kinetic activity, spontaneity and, above all, the 
psychological pleasure of the student.
Some	 children	with	 SEN	 find	 it	 difficult	 to	 develop	
social skills with their peers and to communicate with 
them. Educational robotics comes to bridge this 
gap so that children, through interaction with the 
robot, can understand the behaviors and mes-
sages of the transmitter. We would venture to say 
that the robot has the status of a mediator until the 
individual is able to cope effectively with his social 
gatherings.
The	 challenges	 and	 difficulties	 that	 children	 with	
SEN and trainers face in STEAM programs were 
also mentioned:
Shortage	 in	 supply	 of	 qualified	 STEAM	 teachers.	
In many classrooms, teachers are under-quali-
fied because they receive poor quality training 
or lack of pedagogical skills. STEAM teachers 
should have a curriculum that emphasizes in-depth 
understanding of STEAM subjects, strong pedagogi-
cal skills and motivation to participate in professional 
development.
Some approaches to connect pupils and trainers in 
a wide variety of ways are after-school programs, 
STEAM contests, design and building and summer 
programs.
Lack of investment in professional teachers who 
teach SEN and at the same time STEAM subjects 
and vice versa. As the experts point out, although ro-
botics is a very important tool for both teaching and 
learning processes and is a fascinating issue for the 
student at all levels of education, robotics pedago-
gy is still in an early stage.
At the same time, there have been no significant 
investments in STEAM education to ensure that 
teachers	 are	 well-equipped.	 Failure	 to	 implement	
this will lead to poor teaching methods and resource-
fulness. Most schools and teachers not only lack 
the experiential knowledge of their use, but also 
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3. Conclusions and Recommendations
The implementation of STEAM education in schools 
across Europe is to prepare the 21st century future 
workforce	with	STEΑM	education	and	its	related	ac-
tivities so that students can take what they learn in 
the classroom/ laboratory and apply it to their future 
jobs in the real world. Educators, industry and the 
business community should work as a team to devel-
op curricula that will enhance this expectation. More 
important, in addition to curricula development, this 
collaboration between schools and professionals in 
the industry should include internships, mentoring, 
the delivery of hands-on activities in the classroom 
to	introduce	the	students	to	careers	across	STEΑM	
fields	and	fundamental	skills.	
The methodology used by STEAM is interdiscipli-
nary, and focuses on solving authentic problems 
from the aforementioned sciences. There is a trans-
formation of the teacher-centered learning meth-
od into discovery-inquiry learning, with the stu-
dent engaging creatively and collaboratively in 
the educational process.
STEM started as a holistic approach to science in 
the country, which with the development of technolo-
gy led to the emergence of robotics, which in recent 
years has attracted a great deal of interest and rep-
resents the philosophy of STEM. Within this frame-
work	comes	the	addition	of	ART	to	become	STE	(A)	
M, which empirically proves to play an important role 
in the STEAM process. Children learn in addition to 
the technical part to use their imagination and ex-

2.4 Map of challenges 

List of Challenges

1

Teaching STEAM is more theoretical. The 
Curriculum should include implementation 
of educational approaches such as experi-
mental teaching, problem-based approach, 
inquiry-based approach, collaborative 
learning etc. 

2

Lack of various disciplines in schools, in 
order teachers to acquire the appropriate 
knowledge and skills to successfully meet 
the modern demands of the STEAM com-
munity.

3
The design of equipment and materials is 
not properly adapted to assist children with 
SEN. 

4
Lack of individually planned and system-
atically controlled teaching process on  
STEAM education for children with SEN

5

Τhere	is	a	large	gap	between	the	material	
taught	and	the	language	used	in	today’s	
reality. Classroom discussions between 
teachers and students are characterized by 
a profound linguistic divide.

6
Lack of the appropriate resources, equip-
ment,	space	(creative	space),	digital	
resources, infrastructure and technical 
support

7

Lack of innovative teaching. Teachers 
should emphasize in-depth understanding 
of STEAM subjects, have strong pedagog-
ical skills and motivation to participate in 
professional development.

8
Lack of SEN experts at school that could 
help teachers to structure STEAM subjects 
more adaptable or develop pedagogies for 
students with SEN.

9

One of the inhibiting factors is the time, 
teachers are too busy and the classes with 
many students to organize the educational 
process so that it can be implemented in the 
classroom

10 There are not enough available educational 
resources in STEAM and Robotics.

11 Lack of connection between school and real 
life or work environment.
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of	interventions	that	will	use	robots	and	artificial	 in-
telligence to enhance the learning of students with 
learning disabilities.
Through many other activities and opportunities in 
the school, such as robotics and STEAM activities, 
students whose special educational needs do not 
give them other opportunities can be distinguished 
and energized.
The software developed allows for a series of cus-
tomizable learning tools that will work with different 
types of robots to allow teachers to tailor learning 
to	 a	 student’s	 individual	 learning	 plan.	 Research	
programs aim to demonstrate that cognitive devel-
opment can be enhanced through robot-mediated 
learning. An intervention model is proposed that 
aims	to	promote	students’	cognitive	processes	while	
addressing other transferable and social skills, tak-
ing	advantage	of	 the	benefits	of	 robotics.	The stu-
dent is encouraged to think in order to be able 
to find a set of creative solutions to issues and 
then develop through the process the ability to 
select, construct, test and evaluate. It is also an 
opportunity for each student to communicate 
with other students and work together. However, 
the successful introduction of this type of education-
al innovation in schools is not only a form of access 
to new technologies.
In addition, teacher training is a prerequisite for 
the successful integration of STEAM into schools 
and	 the	educational	process	as	well	 as	staffing	all	
schools	with	 the	appropriate	equipment,	 as	 signifi-
cant funds are required to equip all schools in the 
country with robotics kits.
Most schools and teachers not only lack the ex-
periential knowledge of their use but in the ma-
jority of cases also lack the resources and they 
following curricula that do not favor educational 
innovation. Although robotics and STEAM lessons 
are a very important tool for both teaching and learn-
ing processes and are a fascinating issue for the stu-
dent at all levels of education, robotics pedagogy is 
still in a very early stage.
It is important to take into account the concepts 

press themselves artistically.
Implementation of STEAM in Special Education is 
now an alternative and effective way of intervening. 
Educational robotics and STEAM education and its 
entry into education in recent years has greatly im-
proved the performance of children with learning dis-
abilities, dyslexia, ADHD and autism. Children using 
the right educational material can enhance their con-
fidence	and	feel	they	are	in	the	group.	
However, its contribution has not been extensively 
studied, neither the potential alternatives for students 
with	different	learning	difficulties	(eg,	intellectual	dis-
ability,	ADHD,	dyslexia).	In	Greece	at	this	time,	main-
ly postgraduate students have been dealing with this 
interesting combination of the two disciplines. Empir-
ically, we find a limited use of STEAM in Special 
Education institutions and services (public or 
private), either because of the high cost of ac-
quiring the equipment, or because of teachers’ 
reluctance or ignorance. Often, these students 
are excluded from innovative interventions and 
their familiarization with new technologies.
With robotics the teacher will provide an environment 
rich in stimuli that will constantly raise the interest 
and active involvement of his students, always keep-
ing	in	mind	their	particularities	and	abilities.	Finally,	
it	 should	 be	mentioned	 that	 despite	 the	 significant	
contribution and support of robotic systems in spe-
cial education, it is not often used in the educational 
process	either	 for	 lack	of	financial	 resources	or	 for	
training of educational staff.
Technology	alone	is	not	capable	of	influencing	a	stu-
dent’s	thinking	and	cannot	function	directly	in	learn-
ing processes. Appropriate educational philoso-
phies, appropriate curricula and appropriate learning 
environments are the most important elements that 
will lead to all successful educational innovations.
On the basis of all of the above, before using robot-
ics, teachers and trainees in all levels of education, 
is necessary to have the appropriate teaching meth-
ods formulated and incorporated within the curricula.
The future of education and special education should 
be based on new programs that will develop a set 
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10)	https://www.steamgreece.com/
11)	https://wrohellas.gr
12)	http://edumotiva.eu
13)	European	Commission	(2019).	Digital	Economy	
and	Society	 Index	 (DESI)	 2019.	Country	Report	 –
Greece. Retrieved from https://ec.europa.eu/digi-
tal-single-market/en/scoreboard/greece

of modifying, adapting and personalizing a cur-
riculum for each subject, which form the cor-
nerstone of Special Education. In this way, by 
making the necessary modifications and adjust-
ments to the methods, strategies, material and 
tools that will be utilized, it will be possible to 
tailor the conditions of success, self-awareness 
and self-efficacy to all students.
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Annex A
List of interviewers 

Name Profession Organisation e-mail

Thomas Kleitsakis Science and STEAM 
education teacher Mary Raptou School klitsakis@yahoo.gr

Vasso Tsela Teacher of parallel 
support University of Thessaly vasso.tsela@gmail.com

Ioanna Chatzopoulou
Counselor of the 

Secondary education 
Department

Department of Secondary 
education iochatz@yahoo.gr

Georgios Soultis Member of WRO Hellas WRO Hellas msc.electr@teilar.gr
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