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1. INTRODUCTION
1.1 Project Aims, Objectives, and Results
Inclusive and innovative STE(A)M education for students with special education needs - STEAM4SEN 
project aims at enhancing schools’ capacity to provide inclusive and efficient STEAM education to students, 
in particular those with Special Educational Needs (SEN), in order to enrich their learning experience and 
employability opportunities in the Industry 5.0 world.
STEAM4SEN is aimed at enhancing schools’ capacity to provide inclusive STEAM education through the 
development of educational materials and guidelines for secondary school teachers, students, managers and 
policymakers.

In this regard, the project envisages the following expected results:
IO1 – Educational kit: the Kit includes practical learning tools (to be used online and/or in the classroom) 
that teachers can use for teaching STEAM subjects to students with SEN in a more attractive manner. In 
the presentation of the Educational Toolkit teachers are trained on practical utilization of the different tools 
developed.
IO2 - STEAM for Robotics Laboratory: teachers who took part in the learning activities have organized 
laboratories in their national schools (IT, MT, LT, PT) involving students with and without SEN to apply STEAM 
to robotics, using the educational kit.
IO3 - Guidelines and Recommendations: guidelines and recommendations to ensure inclusive learning 
environments in schools that facilitate STEAM education of students with SEN, they are addressed to school 
managers and policymakers (specifically through a Manifesto).  
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1.2. Partnership
STEAM4SEN Partnership is composed by 8 Partners from 6 European countries (IT, PT, LT, MT, BG, EL) 
whose members have been selected according to the following criteria:
- Balanced geographical distribution: the Consortium is composed by Partners from Mediterranean and 

Eastern Europe;
- Previous experiences and resources: all Partners have previous experience in the project’s field as some 

currently implement didactical activities in STEAM and SEN;
- Previous cooperation: the majority of the Partners have already worked in several projects together, this has 

assured a solid base for the project management and success;
- Partnership composition: the Consortium is designed in order to be composed by a heterogeneous group of 

stakeholders to implement an integrated and comprehensive approach. Hence, the Partnership includes 4 
secondary schools, one training center, one cVET Provider, a teachers’ association, and an NGO.

- Innovative value: all Partners have been selected for the innovative potential they could bring to the project 
in terms of innovative pedagogies, digital learning, STEAM Education.

1.3. Target Groups
The main target groups of the project are: secondary schools, VET institutes, school/VET Providers working 
with SEN learners, students, teachers, school staff, teachers training organizations, researchers, HEIs, 
training providers, business representatives, QA Experts, Scientific Parks, research institutes, NGOs, third 
sector, public authorities, policy makers, trade unions.

1.4. Methodological approach
The methodological framework of the project is based on the philosophy of STEAM education and in particular 
on the core principles:
1. Project-based learning: going beyond the traditional teaching methodology, which presupposes well-

defined goals and expected final results, by creating prerequisites for open ideas, flexible goal setting, 
complex methods for collecting and analyzing information, as well as procedures for public presentation of 
students’ results. It is more closely related to the skills necessary in the 21st century, in particular to exploit 
new technologies in the classroom to their full potential.
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2. Inquiry-based learning: educational strategy in which students follow methods and practices similar 
to those of professional scientists in order to construct knowledge. It can be defined as a process of 
discovering new causal relations, with the learner formulating hypotheses and testing them by conducting 
experiments and/or making observations.
Inquiry-based learning can refer to diverse ways in which scientists study the natural world and propose 
explanations based on evidence derived from their study. 
It includes the activities in which students develop knowledge and understanding of scientific ideas, as 
well as an understanding of how scientists study the natural world. Inquiry-based learning focuses on 
investigation and problem-solving. 

3. School policy approach: defining school policies is a broad process of planning and management, while 
applying a holistic approach to the introduction of STEAM education in the system. Educational policies 
require implementation of the principles of organizational and community development, using a participatory 
approach to decision-making, and empowering stakeholders to participate in the process of administering 
school policy itself.
School policy involves the creation of infrastructures: various resources, educational tools, qualified people 
and teams, providing additional services with a special focus on students with SEN.

4. Whole school approach: supporting schools to review their curricula, teaching methods, students 
involvement in active learning processes, activities to support students with SEN, expected student 
learning outcomes, school services, teacher’s qualifications, educational resources and facilities, and 
school environment.
Establishing an appropriate self-assessment framework is a core element of the whole school approach. 
Its added value is developing a learning culture at school and skills of the 21st century, which need to be 
gained by learners to be ready to participate effectively in the future economic environment.
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2. SOURCES USED TO COMPILE GUIDELINES 
The Guidelines and Recommendations for School Managers have been developed considering the results 
and findings of previous Intellectual Outputs (IO1-IO2). 
The Partnership has reviewed all the collected information and conclusions of what has been developed 
during STEAM4SEN’s project lifetime to draw final considerations that are deemed relevant in order to change 
the way STEAM subjects are taught to students.

In particular, this document has been created considering the following project results:
● List of Challenges and Final Comparative Report;
● Usability Guidelines (Tips & Tricks);
● Results from STEAM4SEN Laboratories.

Below, a short description of each activity and their progress.

2.1 List of Challenges and Final Comparative report 
The purpose of the report is to compare the results of the research regarding how STEAM education is 
delivered in Partner countries, with a special focus on SEN students. The conclusive result is a collective list 
of challenges that describe the main hurdles in offering high-quality STEAM education to SEN students and 
in increasing their employability. 
The List of Challenges was used as a base to identify the main sectors of the school system that need 
attention and suggestions for improvement.
The complete list of challenges identified is available in the Annex of this document.

2.2 Usability Guidelines 
This document includes a set of specific and practical Guidelines that have been drafted for teachers in order 
to explain how to carry out the educational activities developed for students to teach them STEAM subjects. 
These Guidelines were used to identify practical solutions and ideas that can be transmitted at school level to 
improve STEAM education for SEN learners.
The Usability Guidelines are uploaded on the project website. 

https://www.steam4sen.eu/en/work-packages/io1-educational-kit.html
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2.3 Laboratories 
In order to implement the elaborated learning activities, Partners have organized a series of practical 
Laboratories to make students experience project-based learning. During the Laboratories many interesting 
points emerged in relation to the implementation of STEAM activities with students and teachers. These 
matters have been included in the Guidelines and Recommendations as they represent relevant issues to be 
considered by School Managers.
In the following paragraphs, a short recap of the Laboratories experience was drafted by each Partner taking 
part in the Activity. 

The complete list of Activities developed and Guidelines on how to implement them in the classroom can be 
found on the project website. 

2.3.1 Agrupamento de Escolas Emídio Navarro (PT)
The activities were implemented in a class of 20 students, where 4 of them have special needs.

Activity number: 3 - Lighting Effects Control
The goal of this project was for students to create an object and to highlight it with a RGB LED strip, which will 
make it change colour sequentially, using  electronic technology projected by themselves.
There was an interdisciplinarity with the citizenship course, which had the theme of multiculturalism and 
integration. Since the class is composed of students with origins in several continents, the students decided 
to represent the world map, with their photos and traditional sentences from the countries of their origin 
or ancestry.  Throughout the map, several sentences that represent Portugal’s effort to be an increasingly 
inclusive country were written by the students.
After designing the layout, students applied math to implement the accurate scale to the map, electronics and 
programming for the Arduino to control colour changes, and technology to use the PCB design software and 
to produce a PCB.  

Activity number: 7 - Waste Control - Intelligent Irrigation Circuit
After conducting research work to better understand the national and global scarcity of fresh water, students 
thought of possible ways for each of us to rationally manage water expenditure and set up an intelligent 
irrigation circuit - only activated by the absence of moisture in the soil. Through this circuit they studied 
important electronic components such as the operational amplifier. This circuit was firstly tested in a simulation 
software (Tinkercad) and then in a stripboard with real components.

https://www.steam4sen.eu/en/work-packages/io1-educational-kit.html


Definition of specific guidelines and  
recommendations for school managers

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

Go to 
Index

Activity number: 8 - Controlling an Led Light Strip with Music Rhythm
The main goal of this activity was to encourage the students to study some electronic components, especially 
an opto-coupler, by engaging with something young people like: music and lighting effects. The teacher 
provided the circuit scheme for the students to study the function of each represented component. Afterward, 
they mounted the circuit in a breadboard, tested it and verified its correct performance.

Activity number: 14 - Computers Repairing
During this activity the students repair computers, they start with the possibilities for that problem and after 
that, they will try to solve it. This was a very interesting activity since they had to solve many different issues 
by putting into practice not only IT skills, but various other skills to find and solve the problem.

2.3.2 Malta College of Arts, Science, and Technology 
(MT)
Activity 15 - Why Do We Need Mathematics in Real Life?
The lesson overall was a discussion which was very guided. The students worked very well together and 
where very engaged. Since this was in the beginning of the year the students got to know each other much 
better. There was one of the students who brought his laptop and seemed to be the leader of the group, 
however the SEN student integrated well with the group. In fact, one of his comments was that he realised that 
he could work with others rather than by himself.

Activity 16 - Transportation Design
The topic of the activity involved technology and the design of a means of transportation.  The task itself, 
however, involved even more topics such as Science and Engineering concepts.  The final expected results 
were for students to understand the relevance of Mathematics in everyday life through its application in the 
design process of a project.    

Activity 17 - Sustainability Through the Environment
For this activity, nine level 1 students following an Introductory Course in Arts were chosen to participate in 
the project to gain a better awareness of choosing sustainable solutions and the effect on the environment. 
The activities took place at Bride’s Garden, Mosta. This garden is located behind the campus and was ideal 
as it boasts different ecosystems and habitats. As this garden overlooks Mosta’s Valleys, students can see 
wide-scale human impact on nature. These activities helped students bond and form a student educator 
relationship quicker. 
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Activity 21 - Use of Materials and their Purpose
In the first lesson (the theoretical part), students remained as a whole group. During the lesson, different 
properties of different materials were highlighted. Students were highly interested and were actively 
participating. In the second lesson, the students were split into three groups. Each group was provided with 
three different materials being metal, aluminum and wood. For each material, the groups had to find the 
density by measuring the mass and volume. In the third lesson, the students were provided with aluminum 
strips. The students were involved in producing cut-outs in the shape of a car body and they also had to join 
them using a glue gun. The students noted the various properties of aluminum when used for car bodies 
including malleability and strength. In general, students participated actively in all three lessons, especially in 
the last part where they gave various opinions of how to assemble the car with aluminum sheets. 

2.3.3 DIMITRA (EL)
Activity 38 - Make Your Own Earthquake Alarm
In this activity is developed an earthquake alarm, using the principles of physics and a simple electrical circuit. 
You are able to see experientially how science gives us the tools to study the world around us but also to 
protect ourselves from the greatest natural disasters!

Activity 22 - Sound Mapping
Using Garageband or Audacity, students created a set of loops that identify each area on the sound map. 
They then overlayed the original sounds with the loops to create an original composition. The influences of 
each “region” were identifiable.

Activity 23 - Make Your Own Crystals
In this activity, students made their own crystals using a few simple ingredients. Students made observations 
on a daily basis just as a scientist would. To end it, students made predictions based on research. Students 
made observations over the course of a week, answered extension questions, and formulated a prediction 
based on research.

Activity 25 – Tourist Photo Guide 
This application is a “tourist guide”. This is a photo album that highlights areas of our country with special 
beauty. It contains photos with a series of text below with the name of the depicted landscape and, in addition, 
an audio pronunciation of the name of the landscape. By creating this application students learn to:
• Add scroll bars on the screen of our application
• Combine command categories
• Familiarize themselves with the text to speech function
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2.3.4 NART (BG)
The activities took place at the 3 schools in Bulgaria – 1 vocational school, 1 primary school and 1 secondary 
school. The activities were held between April and June 2021. In total 78 students (including 16 SEN students) 
were involved in the activities.

Activity 1 - The Relationship Between Emotions and Technology
It explores how psychology, neurology, physiology, engineering and ICT interact. The students saw examples of 
modern humanoid and industrial robots, including the robot Sofia. They had a discussion on the technological 
advances, which can lead to new emotions in today’s highly digitalized world.
They discussed the benefits and risks of the widespread use of humanoid robots and artificial intelligence 
and talked about the most optimistic and pessimistic options related to the use of artificial intelligence by 
expressing opinions and building hypotheses about the future.
The students were engaged in a discussion about technological development and its relation to emotions, as 
well as the real feelings in today’s highly digitalized world.
After completing the activity, students had the opportunity to develop their own research projects on the topic.

Activity 2 - Explore the Colors 
This activity is related to the spectrum and the decomposition of light, in which students could explore the 
effects of colors overlay and their interaction, explain the main colors and the result of their mixing, and 
describe how color filters change the white light.
Learners discovered the effects of color overlap, color’s interaction and discussed the basic colors and their 
mixture. They experimented with color filters and images, the relationship between the spectrum of light 
and the visible colors of different combinations of color images. After completing the activity, students have 
made their own research projects on the shades and combinations of favorite colors. The projects would be 
prepared and done in the Arts classes.

Activity 3 - Can a Person Make a Difference 
The activity provides a link between human health, the environment and the curriculum in physics, chemistry, 
geography and biology. Attention is focused on noise and air pollution. They are related to different types of 
waves (physics), liquid particles/aerosols—and certain gases (chemistry) and how they affect nature (biology 
and geography) and human beings (biology).
The students researched the connection between the people and the environment, and discussed the factors 
(both physical and chemical) that affect human health and well-being. The participants worked on two cases 
related to environmental pollution, consequences and possible solutions to existing problems.
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Activity 4 - Golden Ratio 
The activity helps students to find different examples of the “Golden ratio” in not capitalised: mathematics, 
nature, space, arts, life, architecture, design, and perceptions of beauty.
The students had the opportunity to choose teams to work and research areas  to study the principle of the 
golden section. It is an activity that combines the research approach and project-based learning. During the 
practical activity each team presented the results of their research. 
The research directions chosen by the students for discovering the principle of the golden section were: 
geometry, space, nature, art, and architecture.

2.3.5 Kauno Simono Daukanto progimnazija
The laboratories were carried out with one class of 18 students (15 males and 3 females) ranging between 17 
and 20 years of age.
The subjects treated were automation and computers, electronics, mathematics, English, Portuguese and 
technology. The students carried out the activities, in a project-based learning, and with the contributions of all 
the teachers involved in the project.

Activity 3 - Lighting Effects Control
Students were invited to draw mathematical symbols, for example π, letters (school initials - AEEN), or any 
figure they have imagine, light it up with an RGB LED strip which changes color sequentially using electronic 
technology.

Activity 7 - Water Waste Control
Students are invited to understand the national and global problem of the lack of water, to think about ways 
in which we can manage water expenditure rationally and set up an intelligent irrigation circuit which would 
only be activated if the land is really dry. This circuit enabled students to study some important components of 
electronics such as the operational amplifier.

Activity 8 - Controlling an LED Light Strip
Students were invited to develop an electronic circuit which controls an LED light strip according to the music
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Activity 14 - Computers Repairing
The main goal was to challenge students to detect and repair a problem in a computer. The problem could be 
a real one or a problem that the teacher creates to see how the students would solve it.
In the first part of the activity the students had to identify the problem and determine whether it is related to the 
memory, the motherboard, a particular device etc.
During second part, the students were expected to demonstrate the fixed system.

2.3.6 Istituto di Istruzione Superiore Federico Caffè 
(IT)
The activities took place at the laboratories of IIS CAFFE’ in different periods of the year 2021 since, due to the 
pandemic, some classes and teachers had faced periods of quarantine throughout the school year 2020-21. 
They involved 86 students divided as following: 

Activity 47 Move-closer Tool with a class of 20 students following an IT course. 
Activity 48 Let’s go Dancing for 19+22 boys from classes of the IT course and 6 girls from the 

Surveyor course
Activity 49 Tell me a Story with 24 students from the economics course.

Activity 47 - Move Closer Tool
In the Move-closer Tool lab, students created a radio-controlled car exploring all the steps of the process, 
from planning to building. The Activity started with students brainstorming as a class the meaning of success 
(i.e. Enzo Ferrari’s life and ideas) and wrote on the board all the words and concepts related to it: courage, 
passion, experience, curiosity, etc. During this step they drew inspiration for their future job and realized that 
knowledge is not everything, but passion, creativity and persistence are equally important. This project was a 
success because it focused on teaching students how to solve real-world problems: all pupils had never been 
so enthusiastic and engaged in a lesson! This experiment showed how hands-on and lab activities can easily 
be tailored on SEN students’ specific needs.
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Activity 48 - Let’s Go Dancing 
During the lab Let’s go Dancing, students created a robot and coded its steps to organize a choreography with 
it; they taught the robot how to dance and then they danced together with it. The class was divided into teams: 
programmers, assemblers, video-makers and testing groups. Teachers and students chose to put their own 
spin on the project, in fact they created more groups than the two suggested in the guidelines as girls coming 
from different classes were involved to have a mix of male and female participants. 
They worked in parallel: the programmers coded the Arduino software, while the assembling team built the 
robot following the guidelines given by the kit’s instruction booklet. At the same time, members of the dancers’ 
team chose the music, designed the choreography trying it themselves and decided to try just the simplest 
steps possible. To complete the project, they eventually tested the robot with the music after the other groups 
had finished their job. Meanwhile some of them- the film-makers- created the storytelling of the project and 
took videos and photos of the others.

Activity 49 - Tell Me a Story
Tell Me a Story was an activity focused on the narration of biographies of famous scientists. 
Students were divided into groups to identify the most important scientist in the world and proposed to the 
class the reasons why they thought he/she has gone down in history. At the end of the brainstorming process, 
the class chose Marie Curie among all the scientists who had been proposed. Students decided to represent 
Marie Curie’s life by analyzing not only her scientific discoveries and results but also her life and personality. 
They brainstormed as a class the meaning of success, writing on the board some ideas connected to it: 
courage, passion, experience, curiosity, etc. Then they discussed the factors that make a good biography 
focusing on the idea to write a great and meaningful story. Students soon started to gather some information 
and to transform Marie Curie’s life into a narrative story. 
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3. GUIDELINES
3.1 Purpose of the Document
The aim of IO3-A1: Guidelines and Recommendations is to provide innovative Guidelines to School Managers 
to:

● Address professionals responsible for effective change and policy implementation at national and 
transnational level;

● Enforce and disseminate the need to put into practice Quality Assurance at educational level in order to 
ensure application of Quality Culture;

● Promote social inclusion through the adoption of innovative learning practices.
In the following pages readers will be able to find 15 Guidelines that reflect and summarize these objectives, 
which are at the core of the STEAM4SEN project. 

3.2 Guidelines
Guideline 1

Category School policy; change of focus in teaching STEAM

Title of Guideline Is there really only one way to teach STEAM subjects? Widen your horizons, change 
perspectives!

Description

The general approach that most schools have when teaching STEAM subjects is to 
base them on traditional approaches, tailored on most common educational needs. 
However, these do not always benefit SEN students. For this reason, schools should 
embed an adaptable system in their policies to tailor teaching to the needs of SEN 
pupils. 

Advantages and 
benefits

Evaluating other teaching approaches will help offer more learning possibilities not only 
to SEN students, but also to all pupils in general. Developing inclusive school policies 
that consider all the spectrum of educational needs is an important factor to deliver 
high-quality education. 
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Guideline 2

Category Learning methods; Innovative teaching

Title of Guideline
We do not all learn the same! So how can we ensure that all students acquire the 
needed competences? Knowledge of alternative learning methods that leads to 
innovation.

Description
Teachers are often faced with the challenge of not having enough time or resources to 
adapt their curricula to Special Education Learning methods. Moreover, some teachers 
do not have the right preparation to develop courses that consider different learning 
methods that are more suitable to SEN students.

Advantages and 
benefits

Innovation fosters positive changes and broadening of possibilities for SEN students. 
Learning methods are not fixed or set in stone, but they can be adapted and curated 
through materials developed with such aim. Investing time in understanding how 
school can encourage teachers to review learning methodologies in relation to their 
classrooms strengthens inclusion and available opportunities. 

Guideline 3

Category Learning materials; Flexibility of curriculum; 21st century skills

Title of Guideline Embrace the digital world! There are many resources available developed specifically 
for SEN students, include them systematically in curricula.

Description
As for learning methods, learning materials are based on the most common students’ 
requirements. This contributes to further exclusion of SEN students, that often require 
alternative materials. Curricula are not flexible enough, and are outdated when it 
comes to including digital skills necessary to have satisfactory levels of knowledge.

Advantages and 
benefits

Spending time looking for resources to integrate in STEAM curricula may be a 
spending task at first, but in the long run it saves efforts. Creating a database of 
available materials will serve as a base for all teachers and educators of all classes. 
Using easily adaptable materials with flexible curricula widens the array of instruments 
to teach various competences to SEN students.
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Guideline 4

Category Standardized learning assessment; Theoretical rather than practical approach

Title of Guideline Different needs equal different evaluation methods. Mix and match classical and 
innovative solutions to give fair and inclusive assessments!

Description
Student evaluation and competences assessment practices are often set at school 
level and are not inclusive of Special Education Needs. In fact, learning assessments 
are tailored to theoretical approaches and seldomly consider alternative ways of 
learning, like through practical tasks or problem-based projects.

Advantages and 
benefits

Evaluating students should not be their assessments against a predefined scale, but it 
should estimate the level of competences reached. Developing and implementing a fair 
system is a fundamental step to ensure equality and inclusivity in STEAM. 

Guideline 5

Category Learning environment; Lack of resources; Weak work-school connection

Title of Guideline
Implement work-based programmes for your SEN students, allow them to gain 
firsthand experience of the skills they need to develop in order to have a successful 
STEAM career!

Description
SEN students' disadvantage in STEAM subjects is also expressed in the learning 
environments, where they are rarely part of work-based learning activities. This widens 
the gap between skills taught and real-life competences required, creating another 
hindrance for future employability.

Advantages and 
benefits

In the STEAM sector practical competences are very relevant to increase employment 
opportunities for learners. Having the possibility to directly apply skills in work-
based learning programmes benefits SEN students in becoming acquainted with 
requirements and every day demands in the workplace.
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Guideline 6

Category Individual support; Classroom size

Title of Guideline
Look around! How big are the classes? Do teachers have time and resources to take 
into account all learning needs? Allow educators to have the possibility to develop and 
check personalized learning plans.

Description
Teachers and educators struggle to provide individual support to SEN students, 
because of the average size of classrooms. Having to look after a great number of 
students disadvantages SEN learners, who fall behind more easily, since curricula are 
rarely tailored to their needs.

Advantages and 
benefits

Individual support allows students to be closely followed in order not to be left behind. 
SEN students thrive in environments where their necessities are listened to and taken 
care of. Teachers and educators will also benefit in gaining experience in creating 
tailored curricula plans. 

Guideline 7

Category Needs identification; Division of ability and gender; Lack of experts

Title of Guideline
Knowledge is power. Involve experts and SEN students to identify needs to address 
in the classroom, be open to feedback and criticisms, and do not fall into stereotypes 
linked to gender or ability levels. 

Description
Inclusion of SEN students is dependent on the creation of a continuous dialogue with 
pupils and their families on the needs that should be addressed in the classroom. 
However, the dialogue is not easily established, since it is easier to divide SEN 
learners from their peers and provide separate teaching.

Advantages and 
benefits

Putting effort in identifying SEN student needs and how to implement and assess 
them is a practice that ends up creating a series of cases and best practices for future 
use. Having clear information and data available facilitates planning and execution of 
inclusive curricula.
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Guideline 8

Category Staff development; Lack of innovation and resources

Title of Guideline Invest in your teachers, they are the key to inclusive education. Professional 
development results in equality!

Description
Teachers and educators are fundamental in establishing an inclusive learning 
environment, and schools need to set up a continuous investment in their professional 
development. Being up to date in both Special Education Needs learning needs and 
STEAM innovative approaches guarantees equal opportunities to all students. 

Advantages and 
benefits

Professional development should be constant and continuous to keep teachers and 
staff in general updated. Investing time and resources for teachers’ development 
can be a hard task, especially for smaller schools, but the advantages are far 
greater. Educators find themselves equipped to deal with the latest developments of 
STEAM teaching and with innovative and creative practices to better SEN students’ 
involvement and inclusion in the classroom.  

Guideline 9

Category Staff allocation; Lack of collaborative approach

Title of Guideline
Together we can accomplish more. Reach out to other schools and institutes to seek 
out potential best practices to replicate, your SEN students will benefit from already 
tested innovations.

Description
Developing an inclusive approach in STEAM is not a task that a teacher or educator 
can undertake on their own. However, national and international cooperation is not 
enhanced enough, hindering the transmission and sharing of best practices that could 
potentially benefit SEN students in different countries.

Advantages and 
benefits

Collaborative approaches based on sharing of practices and activities contribute 
to teachers’ professional developments and students’ educational opportunities. 
Collaborative approaches help broaden horizons and view matters from a new 
perspective. 
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Guideline 10

Category Placement facilities; Learning resources available

Title of Guideline Let SEN students practice. Look for inclusive workplaces or inclusive practical activities 
that will allow SEN pupils to apply what they learn!

Description
Lacking the right instruments and tools to deliver education opportunities to SEN 
students ends up in their further exclusion. Fewer workplace opportunities and low 
use of available resources developed specifically to teach STEAM with an inclusive 
approach hinder their development of practical competences and skills. 

Advantages and 
benefits

Looking for and applying adaptable and inclusive resources benefits all students 
and teachers. Digital resources can be easily integrated in any curricula, and shared 
among colleagues and other schools. Resources are adaptable and replicable, and 
once teachers learn how to use them to maximize results, they will be of great benefit 
for students. 

Guideline 11

Category Monitoring instruments

Title of Guideline
Are you doing enough? Quality assessment is your friend when it comes to monitoring 
the education you are providing. Keeping track and evaluating your systems and 
curricula is fundamental to better your school!

Description
Evaluating and reviewing school policies is a common practice to ensure high quality 
education. However, ad hoc systems based on pedagogical tools constructed on SEN 
students’ requirements when it comes to STEAM subjects are not usually put in place.

Advantages and 
benefits

Building a monitoring system allows schools to evaluate their own practice and decide 
aspects that work well or that need to be changed. High-quality curricula and widened 
opportunities for SEN students attract more prospective students, and give teachers 
the chance to broaden their competences in teaching them STEAM subjects. 
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Guideline 12

Category Policy Recommendation; School Policy; Vision and Mission

Title of Guideline It’s time to upgrade education through active learning that develops both hard and soft 
skills to make students active and feel successful in such a complex world.

Description
In STEAM labs teachers can empower students to solve complex, real-world problems. 
Focus should be on the process and on how students developed perseverance, 
problem solving, collaborative and critical thinking. The aim is to help students find 
their strengths and forge their own path.

Advantages and 
benefits

Students can learn valuable character-building skills, which are transferable to other 
real-life contexts, such as post-secondary education and the workforce. 

Guideline 13

Category Learning Resources; Individual Support; Learning Environment; Needs’ Identification

Title of Guideline
Put yourselves in students’ shoes and try to create an environment that could help 
all students learn at higher levels according to their strengths and interests. Activities 
should not be dependent on students’ ability levels. Interdisciplinary approach allows 
teachers to use activities related to the Arts as a gateway to facilitate STEM learning. 

Description

Although there is a significant lack of research about STEM education for students with 
disabilities, deploy an inclusive learning environment that suits different learning styles. 
Teachers should realize that the STEAM approach meets the crucial need to respond 
to individual learning differences due to the flexible plan of the activities which allows a 
combination of various learning approaches and settings. It is possible to experience 
real and immediately visible benefits, also for students with severe diagnosis, related 
to both emotional and cognitive aspects of the educational experience.

Advantages and 
benefits

The flexible design of STEAM activities makes them transferable: there are no strict 
processes but interchangeable steps to be easily adapted to individual students’ needs 
and school’s policies.
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Guideline 14

Category Curriculum; Staff Allocation and Development; Learning Methods; Customized 
Assessment

Title of Guideline

STEAM labs are a safe and encouraging environment for students, where they 
can come up with solutions to real-world problems and are therefore engaged in 
a meaningful way. Teachers should feel supported by their schools, also under a 
continuous professional-development program, in order to consider that this approach 
fits into the curriculum and therefore feel confident in its implementation.

Description

Let’s make it concrete, not abstract! STEAM classes are an open learning environment 
that, through practically-oriented, interdisciplinary and project-based approaches, 
prompt students’ curiosity, interest and engagement through exploration, discovery 
and hands-on learning. It also inspires teachers and promotes their willingness to 
work regularly with STEAM, as they could further build confidence and competence, 
a practice that should continuously be fostered by schools, to create a network of 
teachers to exchange on integrated STEAM teaching. Integrating concepts, topics, 
standards and assessments is a powerful way to change the typical school day for 
students and open the doors to the real world. 

Advantages and 
benefits

The Activities produced, for both teachers and students, a strong set of transferrable, 
up-to-date skills and strategies that foster educational success, thus highly improving 
the quality of learning.



Definition of specific guidelines and  
recommendations for school managers

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

Go to 
Index

Guideline 15

Category Placement Facilities; Learning Materials; Staff Allocation

Title of Guideline
Schools should provide adequate spaces, IT infrastructure and the technological 
conditions for the easy and efficient acquisition of practical knowledge along with 
highly-qualified and motivated teachers to enable students to successfully receive a 
dynamic and interactive education.

Description

A successful STEAM space allows room for building, testing, and collaborating. To 
provide the optimal conditions for a STEAM-based education, can be part labs, part 
simple but carefully designed classrooms, or just dedicated areas for students to 
bring their ideas to life with the use of equipment such as 3D printers, commercial or 
engineering construction materials and other machines. Internet access and devices 
are also a great asset for any STEM lab. 
Qualified teachers should not only train students to use modern technologies and 
various tools such as software and applications, but also have a passion for watching 
students’ minds grow. Schools should be looking for ways to bridge their classes for a 
holistic learning experience through STEAM. 

Advantages and 
benefits

STEM education is a hands-on experience, which requires lots of materials for building 
and inventing. Educators may feel the need to buy the latest high-tech gadget, but 
cheap or free recycled materials can provide an equally rewarding lesson. More 
important than the tool is the curriculum driving the lesson.
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3.3 Quality Assurance to guarantee high-quality STEAM education 
Although European policies and initiatives for Quality Assurance in education are more and more established 
on the learning outcomes-based approach, quality evaluation (attention to processes, and not only to results) 
is still at the heart of common policies.
The prevailing underlying concept of international mainstream educational policies is based on the learning-
outcomes oriented approach, and focuses on applicable knowledge and competences. This paradigm shift 
has major consequences on our contemporary understanding of all aspects of education.

The major implications on quality evaluation of educational processes are the following:
Since emphasis is put on key competences, and not on subject knowledge, the learning success of students 
cannot be attributed to different subjects or teachers. As a consequence, the whole school is at the core of 
development procedures, and cooperation among teachers combined with organizational competences are 
more and more at the center of the process. Schools are increasingly seen as learning organizations, not as 
individual and isolated institutions. 
Therefore, schools’ investment in self-development can improve the quality of learning and education, which 
includes a change in learning objectives, teaching methods, and strengthening teacher competencies.
Briefly, the basic question of contemporary educational policies is how to design a systemic environment 
-within which schools are embedded, empowered, and supported- for planning and implementing the changes 
necessary to improve the quality of education offered to their students. Building an effective quality assurance 
and evaluation system has to go hand in hand with strengthening the capacity of schools to improve the 
teaching and learning process.

The different aspects of quality should be put in place simultaneously and in a coherent way. They should be 
oriented to the improvement of learning processes, on the basis of the development of key competencies, and 
should enhance the inclusive character of the schools towards SEN learners.
Conditions for effective quality assurance for school enhancement include ensuring ownership of the process 
through meaningful dialogue and actions, and an opportunity for ‘out of the box’ thinking and creativity. The 
challenge for institutes is to develop and sustain professional learning communities and cultures, with an 
emphasis on quality assurance to provide learners with the best educational opportunities possible.
A quality assurance approach that is focused on development supports schools to adapt to the changing 
needs of learners. The focus is not only on improvement but also on innovation – development or experimental 
testing of approaches in different contexts - to support quality, equality and efficiency.
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4. CONCLUSION
STEAM4SEN Guidelines and Recommendations for School Managers aims to help professionals in the 
education sector to easily find suggestions and ideas on how to improve and innovate different aspects of 
STEAM teaching practices and their Quality Assurance systems.

STEAM is a fast-paced field, where new skills and competences become essential requirements in a short 
period of time. This aspect of the sector particularly disadvantages SEN students, because of their learning 
and employability requirements. It is therefore extremely important to constantly look for recommendations 
and inspiration on how to make sure that schools and institutes practice up to date and inclusive teaching.

STEAM4SEN Guidelines and Recommendations for School Managers are developed to offer relevant 
activities to learners, to support schools and institutes in the programme review and evaluation procedures, 
and to assist them as they navigate the various options available to tackle different issues.

Each Guideline illustrates the challenges of the current situation and the benefits of considering change, so 
that readers can deepen their knowledge on a theme first, and then learn more about how they can implement 
supportive strategies.
In conclusion, the Guidelines and Recommendations for School Managers offer both an in-depth explanation 
of diverse aspects of offering high-quality STEAM education to students, in particular ones with Special 
Educational Needs, in order to enhance their future employability opportunities. 
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5. ANNEXES
Table 1: List of Challenges

List of Challenges

MACRO AREAS Challenge

Process and  
Methodology

1.        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.

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

3.        Lack of appropriate educational and digital resources /techniques, software 
programmes, games in STEAM and Robotics specifically for students with SEN.

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

5.        Lack of STEAM experts at school that could help teachers or special education 
teachers to develop STEAM subjects of pedagogies more adaptable for SEN students.

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



Definition of specific guidelines and  
recommendations for school managers

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

Go to 
Index

School  
Organization

7. Lack of individually planned and systematically controlled teaching process on 
STEAM education for children with SEN

8. Division of students as for gender, culture and learning styles.

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

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

11. Lack of specific scientific research for the relationship between students with SEN 
and STEAM approaches.

Teacher Training

12. Not enough time - Teachers are too busy and the classes consist of many students 
to organize the educational process so that it can be implemented in the classroom.

13. 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.

Curriculum

14. Lack of multi-disciplinary and collaborative teaching approach especially in regards 
to SEN students.

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

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

Learning 
Resources

17. The learning environment is not conducive for mutual learning and support 
between children and adults.

18. Lack of flexibility in curricula to enable lecturers to use a variety of teaching 
methods.

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

20. Lack of connection between school and work (real life) environment.

21. There is no focus for jobs/careers of the future, no focus on 21st century skills.

Table 2: themes from the proposal

Proposal themes

1. School policy (vision and mission)

2. Learning methods

3. Learning materials

4. Customized assessment

5. Learning environment

6. Individual support

7. Needs’ identification

8. Staff development

9. Staff allocation

10. Placement facilities

11. Monitoring instruments
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Table 3: template used to develop guidelines 

CATEGORY MACRO AREA + CORRESPONDING THEME

Title of Guideline 1-2 lines that summarize the guideline.

Description Short (3-4 lines) description of the challenge that the guideline wants to address.

Advantages and benefits Why the guideline works (simple, transferable, replicable, accessible)
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