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Furthermore, the methodological approach is 
based on STEAM education, particularly on 
Enquiry-Based Learning (EBL). In fact, this 
approach allows the creation of an environment 
where the learning process is driven by an 
enquiry approach owned by the student who 
asks questions as well as by the teacher who 
becomes the ‘facilitator’. Such an approach 
will guarantee that knowledge is more readily 
retained because of its experiential acquisition.

2. Target group for the tool

The educational kit is a toolkit for secondary 
school teachers aimed at providing both 
teachers and students with STEAM education 
initiatives. The toolkit will focus on developing 
training materials and activities designed to 
benefit included Special Educational Needs 
(SEN) students in order to strengthen inclusive 
and effective STEAM education. 

The toolkit will target two age groups, namely 
12-15 years and 15-18 years. In addition, it will 
focus on students on EQF Level 2. 1

3. Challenges addressed by the tool

The following table presents the main challenges 
of all the studies conducted by the partner 
organisations on STEAM education with a 
special focus on SEN students. 

Each partner organisation will propose seven (7) 
activities which will address the challenges listed 
in the table.

STRUCTURE OF 
THE TOOLKIT 
METHODOLOGY

1. Introduction of the context

The results of the research on STEAM education 
with a special focus on SEN students by the 
partner countries (Portugal, Malta, Greece, 
Bulgaria, Lithuania and Italy) were compared 
in the previous activity (IO1-A1-Definition of 
challenges and opportunities in teaching STE(A)
M subjects to students with SEN) through which 
the collective list of challenges was developed 
(see Table in Section 3).

The toolkit methodology will be developed 
through this activity (A2) and will specifically 
address each identified challenge.

The Kit will provide key didactical tools related 
to STEAM. The project focuses on the transition 
from STEM to STEAM. Although students in 
STEM programmes may have more experiential 
learning opportunities, these are often 
exclusively limited to scientific subjects, thus 
missing key educational skills that come from an 
artistic approach, such as application, creation, 
innovation, wonder, curiosity and critical thinking. 

Therefore, the Educational Kit will be aimed 
at the development of key skills deriving from 
STEAM education such as critical thinking, 
process-based learning, asking important 
questions, problem-solving and creativity. Since 
the Toolkit is aimed towards SEN students, the 
development of such skills becomes increasingly 
crucial. Thus the Toolkit will be developed 
specifically to address the needs of this target 
group.

1 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
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Subject Challenges

A. Process & 
Methodology

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 systematically controlled teaching 
process on STEAM education for children with SEN.

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

4 Lack of educational 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.

B. School 
Organization

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

8 Lack of suitable infrastructure, facilities and technical support to assist 
children with SEN.

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 lecturers to use a variety of 
teaching methods.
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C. Teacher Training

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

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

D. Curriculum

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 characterised by a profound linguistic divide.

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

E. Learning 
Resources

17
Lack of appropriate educational and digital resources / techniques , 
software programs, and 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, and unconventional methodologies etc.)

19 Lack of specific scientific research on the relationship between students 
with SEN and STEAM approaches.
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students to engage in problem solving and 
experiential learning.

According to the Exploratorium’s Institute for 
Inquiry in San Francisco, “Inquiry is an approach 
to learning that involves a process of exploring the 
natural or material world, and that leads to asking 
questions, making discoveries, and testing those 
discoveries in the search for new understanding.”

Inquiry-based STEAM learning mirrors the 
processes and thinking that scientists, engineers, 
and innovators use in the real world which is 
so much more than merely hands-on learning. 
“Inquiry-based science is sometimes conflated 
with ‘hands-on’ science”. While we know that 
actively engaging children with ‘hands-on’ science 
is important, it is not enough. Inquiry-based 
science employs the diverse practices scientists 
use to study the natural world. A well-designed 
inquiry-based curriculum is appropriate for all 
ages of learners and effectively teaches science 
content while developing scientific habits of mind 
at the same time.

An inquiry-based STEAM classroom combines 
the learning of terminology and content with active 
processes. Inquiry-based science adopts an 
investigative approach to teaching and learning 
where students are provided with opportunities to 
investigate a problem, search for possible solutions, 
make observations, ask questions, test out ideas, 
think creatively, and use their intuition. Students 
have opportunities to develop explanations for 
the phenomena under investigation, elaborate 
on concepts and processes, and evaluate or 
assess their understandings in light of available 
evidence. This approach to teaching relies on 
teachers recognising the importance of presenting 
problems to students that will challenge their 
current conceptual understandings so they are 
forced to reconcile anomalous thinking and 
construct new understandings.

Inquiry-based learning aspires to engage students 

4. Methodology 

The methodologies typically used in STEAM 
education are described below. However, the 
methodological approach adopted for this project 
will be based on STEAM education, particularly 
on Enquiry-Based Learning (EBL).

Project-based learning

Project-Based Learning (PBL) is an instructional 
methodology that encourages students to learn 
and apply knowledge and skills through an 
engaging experience. PBL presents opportunities 
for deeper, in-context learning and for the 
development of important skills tied to college 
and career readiness.

Problem-based learning

Problem-based learning (PBL) is a student-
centered approach by which students learn about 
a subject by working in groups to solve an open-
ended problem. This problem is what drives the 
motivation and the learning.

Inquiry-based learning

Inquiry-based learning is an education approach 
that focuses on investigation and problem-
solving. 

Inquiry-based STEAM learning focuses on 
hands-on experiences and creative ways to solve 
problems. This 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 
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interest your students. What STEAM subject 
will generate a range of questions, ideas, and 
problems for your learners? Maybe your school is 
debating about spending money on solar panels 
or a school garden. Perhaps your students love 
talking about the latest apps. Once you have a 
topic in mind, write down what you want them to 
explore, observe, experiment with, analyse, and 
refine. Then imagine your students at the end 
of this inquiry-based STEAM lesson or unit and 
make a list of the learning outcomes you want 
them to achieve through independent and group 
exploration. Now you have a solid outline. 

Relation and impact of Arts and STEM  
subjects

STEM education has long been lauded for the 
deep connections it brings to teaching and 
learning. But STEM is more than just robotics and 
coding classes. STEM is the intentional connection 
between two or more of these selected content 
areas to drive instruction through observation, 
inquiry and problem solving. STEM education 
provides a teaching and learning environment that 
not only teaches the skills in science, technology, 
engineering and mathematics, but also the means 
to connect these skills through the core processes 
of interpretation, communication, analysis and 
synthesis.

While these four content areas are certainly 
the foundation of current economic drivers, 
there are some limitations. True STEM-focused 
education centers around just those four areas. 
For instance, it can be difficult to bring STEM into 
the language arts classroom with integrity. After 
all, just including and embedding technology 
does not make something “STEMified.” Instead, 
it’s how you are using that technology as a way 
of facilitating the process for creating meaning 
within your stated outcomes. Additionally, STEM 
alone does not take into account the incredible 

in an authentic scientific discovery process. From 
a pedagogical perspective, the complex scientific 
process is divided into smaller, logically connected 
units that guide students and draw attention to 
important features of scientific thinking. These 
individual units are called inquiry phases, and 
their set of connections forms an inquiry cycle. 
The inquiry phases and cycles are: 

1. ENGAGE: Students are involved by stimulating 
their pre-knowledge and their curiosity which 
is the foundation of any meaningful learning 
experience. They are asked to formulate their 
own questions related to the learning subject 
and to identify the problem.

2. EXPLORE AND DISCUSS: Students collect 
information, experiment and exploit resources 
and then share their ideas with each other and 
ask each other about their own experiences 
and investigation. These two phases can also 
be divided into two different steps.

3. EXPERIMENT: students generate an 
accessible, relevant and curiosity driven action 
to justify inquiry.

4. EXPLAIN: students communicate their findings.

5. REFLECT: students think again about the 
initial question, the path taken and the actual 
conclusions.

6. EVALUATE: students’ performance is teacher 
and self-assessed according to a previously 
shared grid or set of criteria.

Getting started with inquiry-based  
STEM/STEAM

While creating inquiry-based STEAM or STEM 
lessons may seem challenging, take it one step 
at a time. Start with a topic that you know will 
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where information is curated, shared, explored 
and molded into new ways of seeing and being 
through collaborative risk taking and creativity. 
This means that students are using the skills 
and processes learned in science, technology, 
engineering, the arts and mathematics to think 
deeply, ask non-Googleable questions and solve 
problems.

Using art in STEM projects harnesses the power 
of STEAM, which helps students understand 
how varied and impactful the arts are. STEAM 
projects help students discover how the arts are 
an integral part of processes and products that 
involve science, technology, engineering, and 
mathematics. The arts can also help increase 
engagement since students can connect artistic 
mediums that they enjoy (like visual arts and 
music) with more technical projects that may 
seem daunting at first, such as building an app or 
programming a robot. They are able to combine 
the familiar with the unfamiliar, acquiring new skills 
and discovering the world of artistic innovation.

Today’s innovators are creative, working 
collaboratively in open workspaces, sharing ideas 
globally with other thinkers, and combining their 
STEM powers with some killer STEAM talents. 
Today’s Google workers are not just software 
engineers or coders sitting in dark rooms lit only 
by computer monitors. They are design-thinkers 
who spend 20% of their time developing passion 
projects. But a crucial step in their creative process 
involves inquiry, and that’s why an inquiry-based 
approach takes STEAM to the next level.

creativity and elements found within the arts, 
which provide students with tools for developing 
original ideas and solutions.

Arts integration is another approach which 
provides students with the opportunity to explore 
multiple content areas simultaneously. Arts 
integration engages students in learning any 
content area in and through the arts. This means 
that any subject could be taught through the 
intentional connection to a naturally-aligned arts 
standard. So students could be reading a Norman 
Rockwell painting using Common Core ELA 
Standards and visual arts standards. Additionally, 
students could explore the scientific method 
through the elements of music. As with STEM, 
this approach is not simply an “add-on,” but the 
authentic connection of standards which are 
taught together and assessed equitably. Students 
are able to access skills, talents and processes 
learned in the arts classroom to explore other 
topics and develop a personal understanding 
of both content areas. Arts integration also has 
some limitations in its approach. It is easily 
misinterpreted and can be difficult to move from 
enhancement to true integration. Too often, the 
arts are used as enhancement in the lesson (think 
“shadow boxes”) rather than as a true means of 
connecting and communicating understanding. 
Additionally, it must be noted that arts specialists 
can feel threatened by arts integration as 
though the arts are being taught exclusively 
in the classroom and only for the purposes of 
accomplishing the other standards. Arts integration 
can happen only if there is a strong arts program 
and dedicated art classes, since students need 
these skills and processes prior to engaging in 
an integrated lesson. Yet without professional 
development, teachers can often miss this key 
element. STEAM is an approach which uses 
STEM and the arts to foster learning that is both 
skill- and process-based. STEAM brings together 
the critical components of how and what, and 
laces them together with why. Think of STEAM 
as teaching through integrated network hubs 
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5. Educational tools

The template of IO1-A3 is very explicative and easy 
to use. This can be found in document [IO1-A3-4_
STEAM4SEN_TEMPLATE_DIMITRA].
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