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1 Introduction
This executive report presents the main conclusions from the general IO1 report which includes:
 A Needs Analysis: based on data collected regarding the opinions of directors, teachers,
students and families about STEM teaching and learning in four EU countries (Portugal,
Spain, Greece and Lithuania),
 The main results of the Desk Research.
In the second part of this executive report, we have included the most innovative approaches to
STEM teaching and learning, presenting best practices from each country. And finally, we have
included specific Recommendations to improve STEM teaching and learning, that can be useful
for the future.

2 Main conclusions
2.1

Desk Research

Educational policies, a legislative framework
The situation of each country in relation to STEM is different. On the one hand, Greece and Lithuania
show low levels of international assessments. Spain, on the other hand, has a medium level and
Portugal has a higher level. In all cases, the different organizations are developing different programs
or including subjects that encourage student motivation and enable them to acquire competences in
relation to STEM subjects. Such is the case that in Spain, following the European recommendation,
it establishes the mathematical and basic competence in science and technology.
In general, all countries have primary school subjects where STEM competencies are taught. For
example, Spain and Greece have Mathematics and Natural Sciences. In terms of technologies, all
countries indicate that they are developing programs to work with ICT, with Portugal and Greece
being mandatory subjects. The hours spent on these subjects also vary from country to country.
In the case of Lithuania, in order to improve the development of these competences, the Education
Development Centre, under the aegis of the Ministry of Education, has developed a training program
for STEAM teachers so that they can learn new methodologies to help promote and develop these
subjects in primary and secondary schools. In the same vein, Portugal has developed a plan to
promote STEM competencies. This plan encourages new learning methods. In Greece, it is the
Coordinator of Education who guides guides the implementation of more effective learning methods.
Summary of Innovative practices
In all countries, we find some innovative proposals for teaching STEM in Primary Education
classrooms. In the case of Spain, a plan is being developed to work on logical-mathematical
competence, a program that promotes the incorporation of Information and Communication
Technologies in schools, workshops developed by the university to present science and technology
in an attractive and motivating way, and a program to foster STEM vocations in the classroom. In
Greece, some of the identified innovative practices regarding STEM teaching and learning include a
plan called My School Garden which is being developed to increase interest in gardening and natural
science, an educational activity to teach science through theatre by combining STEM learning with
aspects of arts and Chania Regional Doctorate of Primaria Education that plays an important role in
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empowering students with an inclination toward STEM subjects. Also activities are developed in
collaboration with the relevant LCPSs (Laboratory Centers of Physical Sciences) and are supported
by initiatives (constructions, laboratory teachings, hands-on activities) on the natural sciences and
their application in everyday life.
In Lithuania, programs are being developed to promote STEAM by introducing technologies with
which students can experiment. Several private initiative programs are also being developed in
relation to each of the abbreviations STEAM. And finally, the MARCH program, Make Science Real
in Schools, was developed to help identify good practices and methodologies that combined STEM.
In Portugal, the 1st cycle Primary School Programming Initiative was developed, which aimed not
only to enable students with ICT skills but also to enhance their reading, expression and writing skills.
Also, in the current course, a project has been developed to give the centres autonomy in relation to
the pedagogical curricula of the same. Finally, a few years ago they developed a plan to introduce
the technology in the centres called EduLabs Project.
Main research works on the teaching of STEM at the primary school level
Most of the research that relates STEM to Primary Education focuses on the methodological change
that is needed to achieve real change in these subjects. A change is needed that motivates students,
both boys and girls, to follow a path that leads to training in science, technology, engineering or
mathematics.
2.2

School directors

About socio-demographic aspects
A total amount of 22 school directors have been interviewed. They are 16 women and 6 men between
35 to 62 years old. Only 13 of the total consider that they have enough level of knowledge to exercise
their functions, overall the issues related to manage. The rest of them have mentioned that they do
not have specific training.
About the importance of STEM
All the school directors have suggested that it is very important to begin STEM training from
kindergarten because of its applicability in ordinary life and for the student’s future. Moreover, they
consider that STEM subjects promote the critical thinking development and the reinforcement of the
natural curiosity of children. So, in general, they believe that time dedicated to STEM in Primary
school is not enough.
Methodological aspects of teaching STEM
Every interviewed person agrees that it is very relevant to use active methodologies based on
experiments and some of them are: learning based on research, learning based on projects, critical
thinking, learning based on problems, teamwork, interactive assignments and activities and finally,
tasks based on authentic learning. However, it is necessary to recognize the lack of resources that
makes difficult to apply these methodologies in classrooms so in the end teachers work STEM as any
other subject.
About resources and infrastructures
In general, the perception of school directors is that resources are limited and not enough. Schools
do not have own spaces to develop STEM subjects with these methodologies based on
experimentation.
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Education and training
In all the countries of our research, the school directors have remarked the relevance of continuous
training related to STEM subjects, overall related to methodologies, different teaching models and to
motivate students.
In relation to initial training, not all of them agree with the same perspective. Spanish directors think
that they have enough initial training but by the opposite, the majority consider that initial training is
not enough in Lithuania and Greece.
About students´ issues
About student’s motivation and effort, the school directors show themselves satisfied. It is necessary
to remark that around 40% find significant differences in relation to gender and motivation, explaining
that in general boys are more motivated than girls in these matters.
Other relevant information
School directors mainly consider the need to improve lifelong learning experiences for teachers and
the knowledge to use active methodologies in classrooms plus new pedagogical models like creative
learning, research-based learning and learning based on resolving ordinary problems. They also
claim for creating awareness in local governments next to more funding to develop these innovations
in primary schools.
2.3

Teachers

About socio-demographic aspects
The majority of the teachers that have participated are women, in each country, more than 80% of
the participants are women.
About the importance of STEM
The vast majority of the primary school teachers who took part in the consultation consider that
teaching STEM subjects in Primary Education is very important. We can highlight that in all countries
(Spain, Greece, Lithuania and Portugal), this idea is supported by more than 90% of the teachers
indicated that it is important.
Despite the fact that the content in STEM is considered really important for the present and future of
the students (with answers that overtake the 90% in some countries), when teachers are asked for
the time devoted to STEM in subjects within Primary Schools, in general, teachers consider that
schools hours are not enough.
Methodological aspects of teaching STEM
Regarding the work in the STEM subjects, there are some differences among countries, because
57.7% of teachers from Greece say they work differently in STEM subjects from others, but this
percentage is lower in Spain (39.4%), Lithuania (26%) and Portugal (10%).
There are differences among countries related to the question if they work in class in an integrated
way the contents of STEM. The majority of Greek teachers said they do not work in an integrated
way, but the percentages are far from Lithuania and Spain, where a 16% and 36.4% said the not do
it, respectively. Almost all of Portuguese teachers pointed out that they integrated STEM contents in
their classes.
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Teachers from all countries think that there is a lack of time regarding STEM subjects and they request
more hours devoted to STEM.
Percentages related to motivation are also different in some countries. Spain is the country where
teachers agree the way STEM is taught do not motivate students.
Greece and Spain are the countries where teachers are more dissatisfied with the way STEM subjects
are taught. In Portugal, 80% of the teachers do not answer to this question.
And finally, all teachers think that working with STEM content is more than just teaching additional
science and math content.
About resources and infrastructures
When it comes to infrastructure, there is a general agreement about the necessity to improve
resources and spaces, although with some small differences among countries. In some cases, like
Portugal, the majority of Primary Schools does not have laboratories. Spain is the country that ask for
more improvements regarding resources and infrastructure.
Education and training
We can find similar answers in relation to the University studies. Specifically, the questionnaire asked
for the importance of the initial formation to work on STEM subjects. In general, teachers think they
have not enough initial training to teach STEM subjects, except in Portugal, where half consider they
had had enough training for teaching STEM in university.
There are some differences among countries related to the view they have about their peers training.
Spanish and Greek teachers think their co-workers are not sufficiently trained to teach STEM
subjects. In Lithuania and Portugal, percentages in one side and the other are close to 50%.
In general, teachers would like to receive more training related to better teach STEM subjects.
Percentages are really high in this question (from 80% to 95% of positive answers).
The most mentioned training topics are: Integration of digital technology, modern STEM teaching
methodologies (interactive approaches, inquiry-based learning, additional educational resources, and
approaches) to attract the interest and increase the motivation of students. Higher percentages are
related to resources and methodologies. For teachers, there should be training all mentioned aspects,
because they are interconnected.
About students´ issues
Regarding students’ motivation, teachers think their students are motivated, with some interesting
percentages of teachers in some countries (like Greece and Lithuania) where they say they do not
know. In Portugal, all teachers think their students are motivated for learning. When they have to rate
their students motivation, they tend to choose 7, 8 or 9.
It is interesting to see how sometimes teachers do not know the interest of their students, like in the
question related to the interest of their students in training in competences related to STEM subjects.
In some countries (like Lithuania and Spain) there are more than 20-30% of teachers that do not know
how to answer, however, in Portugal, all consider their students engagements is correct.
In general, teachers think there are no significative differences according to the gender of the
students.
Other relevant information
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Final open questions have some similarities in all countries. All teachers say they need more
resources and an improvement of the methodologies. Regarding strengths and weaknesses, there
are also some common factors:


Strengths: students motivation, skills students develop in STEM subjects are useful for the
daily life and future, possibilities to develop new methodologies and the use of technology.



Weaknesses: lack of teacher training, resources and spaces.
2.4

Students

About socio-demographic aspects
The majority of students that have participated are female. However, there are countries (Greece and
Portugal) where the majority are male.
About the importance of STEM
The vast majority of the primary school students consider that STEM subjects are important in their
daily lives and for their future. Moreover, the students think that the time devoted on STEM subjects
in the school curriculum is enough. There are not differences among countries.
Methodological aspects of teaching STEM
There are some differences among countries related to the view they have about if STEM subjects
are being taught differently than other subjects. For instance, in Spain and Portugal the students think
that STEM does not teach in a different way than they do with other subjects. However, Lithuanian
and Greek students think otherwise. In any case, the differences are not significant in any country.
Regarding STEM teaching approaches that are implemented in the classroom, there are some
differences among countries. In general, the students consider that they sometimes or almost always
work individually and the majority think that they almost never or sometimes work in groups. Most
part of the students say that the teacher explains the contents in class and sends homework at home,
however, Portuguese students consider that they almost never do it. Finally, Spanish students almost
never do experiments but in the rest of the countries it is sometimes done.
About resources and infrastructures
Regarding resources spaces where STEM subjects work, the vast majority of the students almost
never use: tablets, laptop computers, computer room, lab libraries and digital whiteboard. Only
Portuguese students almost always use the digital whiteboard. Cultural visits and excursions are
sometimes used in all countries.
Education and training
The vast majority of students understand well the teacher’s explanations in the classroom.
About students´ issues
The majority of primary school students said that they are motivated in STEM subjects’ classroom
and they are satisfied with their performance and participation in STEM subjects. There are no
differences among countries.
Other relevant information
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The main points that have been highlighted from the students’ perspective to improve STEM teaching
are:


Better explanations.



Use of ICT, tablets, videos...



Do experiments.



Practical work.



More educational trips and visits to science centres/museums.



Use of laboratories.
2.5

Families

About socio-demographic aspects
The total sample of families of primary school students is made up of 155 parents. The majority of
parents responded to the questionnaire are female (69%). In all countries, the percentage of woman
is over 50%, Greece and Portugal have the highest number of mothers responding to the
questionnaire although. As far as parents’ education concerned, 64.5% respondents are higher
education graduates, although both Portugal and Spain collect 14.2% of the sample have basic
education, while 19.3% are Secondary Education graduates.
About the importance of STEM
Almost all parents participating in the consultation consider STEM subjects to be important for their
children's daily lives and future. However, 39% of them said that the time devoted to STEM subjects
within primary school hours is not sufficient according to their opinion. Even so, all parents from
Portugal consider that the teaching hours dedicated to STEM subjects are enough.
Methodological aspects of teaching STEM
Only Portuguese parents consider that the methodology applied by the teachers in STEM subjects is
adequate, the rest of participating from Spain and Lithuania have a small percentage that does not
believe them adequate although (20%). A slight majority of participating parents from Greece (53,1%)
consider that teachers in STEM classes do not use appropriate teaching methodologies.
On the other hand, the majority of parents from Greece and Lithuania responds that there are indeed
methodological differences between STEM subjects and other subjects, with the percentage in Spain
being slightly higher than in the rest of countries.
About resources and infrastructures
Regarding the resources available in schools to work on STEM subjects, 46% believe are not
sufficient; in this sense, the Greek parents who value resources in the school the least and Lithuanian
parents are the ones who best value existing resources in schools (44% consider them sufficient).
The vast majority think that are not enough laboratories and other special classrooms in the school
to work on STEM subjects (65%; 101 out of 155).
Education and training
With respect to teachers´ training and education we found variability of response according to country:
Both Lithuanians and Spaniards consider that teacher training in STEM subjects in Primary Education
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is sufficient, while the slight majority of parents from Greece (51.4%) do not believe it. All parents from
Portugal consider that teachers have the necessary training to teach STEM subjects.
About students´ issues
As far as questions are related to the motivation, effort and performance of students in STEM subjects
concerned, the vast majority consider that their children are sufficiently motivated in STEM subjects
(83%) and 37.5% and the effort and performance in STEM subject are very good (80%, respectively).
The results show that most family members do not perceive gender differences in the participation,
motivation and performance of boys and girls in STEM subjects.
Other relevant information
We asked parents to grade the quality of teaching STEM subjects in Primary Education on a scale of
1 (not good enough) to 5 (excellent). The average grade is 3.12, and the Portuguese parents are the
ones who grade it higher (3.44) and Lithuanian the ones who graded it lower (2.84).
In addition, the respondents consider that the main recommendations that in their opinion could
improve the state of STEAM teaching in Primary Education are:
• Teacher training and preparation. Better trained and more specialized teachers.
• More practical approaches and experimentation in the STEM, and links with everyday life
problems.
• Improvement specific spaces as laboratory, better and more frequent use of them.
• More resources and materials.
• Changes in methodology.
• Attention to student diversity.
• Encourage students’ motivation.
• The introduction of digital technologies.
• More time devoted to STEM teaching either as part of the official curriculum, either informal
teaching.
• Business cooperation.
• Modification of education laws.
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3 Innovative approaches to STEM teaching and learning
Some of the innovative practices on teaching STEM in Primary Education that were identified during
the research phase of the CREATE skills project. In this section, we highlight some of the most
interesting and useful.
3.1

Lithuania

Science fairs
A science fair project is a way for students to raise questions which are interesting for them and they
must seek out answers to satisfy their own curiosity. Students learn the scientific method to prove
their hypothesis or to deny it. If students need, they can work with an expert or mentor to be guided,
they can work in groups or by themselves. The opportunity to choose what to do and how to do it help
student to stay focus and motivated.
On science fair students can find out about STEM from different sides: they learn how chicken breaks
out, study the visualization of the brain’s work or explore fingerprints. It is a very good way to motivate
students to fascinate science.
STEM Olympics
STEM Olympics encourage students’ interest in science and engineering practices. Olympics to
promote students’ critical thinking, based on solid knowledge, it improves the skills and abilities of
experimental work and promoting creativity and autonomy. It promotes STEM content and application
in the classroom and encourage students’ understanding of STEM design and challenges.
STEM (and/or) Science coordinator
Coordinator encourage the implementation of new more effective teaching practices. They are
responsible for providing scientific and pedagogic support and guidance for teachers. They advocate
the implementation of innovations in education, undertake initiatives regarding teachers’ training and
encourage the use of modern education technology tools.
3.2

Greece

Learning Science through Theatre
In the context of the activity, students create, develop and implement a theatrical performance related
to scientific concepts and learn science in a creative way. The specific objectives of the activity, which
have as a central axis the interdisciplinary interconnection of science with aspects of art, aiming at
the enhancement of students' interest in science, involve both students and teachers. More
specifically, through this activity, students comprehend scientific concepts and phenomena, develop
a spirit of cooperation and teamwork, actively participate in the negotiation of scientific concepts and
they develop creative and critical thinking skills. Also, by participating in dissemination activities and
entrepreneurial actions for the promotion and support of their theatrical performance, they will
contribute in further bridging school with society and at personal level developing their social and
entrepreneurial skills. At the same time, teachers are engaged in professional development
procedures through their cooperation and the exchange of opinions, ideas and teaching material. The
main aim of the Learning Science Through Theatre (LSTT) approach is to give the opportunity
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to primary and high school students to stage a play and dramatize scientific concepts and
knowledge from the material being taught in schools
My School Garden
The main purpose of this innovative activity is to raise interest and sensitize learners of a broad age
range in (organic) school gardening experience and practice on cultivating plants and/or developing
a viable ecological culture. It aims to provide children with opportunities to think and act as conscious
and contemporary citizens, agro-ecologists, within a viable development of societies, which grow
plants organically in harmony with the environment, in respect of contemporary local and global
agricultural economies and healthy eating habits. In other words, incorporating agriculture and
organic gardening in the classroom helps learners understand how humans interact with the
environment and how food is grown. Furthermore, agriculture and school gardening promote
awareness of a healthy lifestyle, helps learners master even demanding STE(A)M concepts, and
exposes citizens to agricultural job opportunities
Course "PHYSICA”
CDPE plays a key role in local study network activities which aims, inter alia, in emotional
development and creative learning through the use of fine arts, in early recognition and empowerment
of students with particular inclinations in STEM teaching subjects and in Early Recognition and
Support for Students with Deviations in Study Performance in STEM subject. The individual subjects
of the course "PHYSICA" of the elementary school have been developed in laboratory activities per
module. This material has been uploaded on the website of the “Chania LCPS”, available for
cooperation with teachers and students. In addition, laboratory activities and constructions with
applications of robotics, natural sciences, music, geology - geography and technology are presented
in an fest of natural sciences open to the public.
3.3

Portugal

Laboratories for Learning (“Laboratórios de Aprendizagem”)
It is an initiative developed by the Portuguese Directory for Education / Team for Resources and
Educational Technologies (DGE/ERTE), in partnership with European Schoolnet Academy
(EUN)/Future Classroom Labs and consists in disseminating methodologies to integrate
Technologies/ICT in our national curricula. There are ambassadors who, required by schools,
organize workshops and training sessions for teachers.
All training sessions and workshops allow teachers and schools to have the best tools to implement
scenarios of Future Classrooms Lab with the best tools and resources teachers can find.
Schools can develop innovate projects at a European level and submit these projects to the Directory
of education on the platform Etwinning.
Laboratories for learning /Future Classroom labs started to be developed in 2010 and 2014, through
the project iTEC (Innovative technologies for an Engaging Classroom). This project had as a main
objective to develop Innovative Scenarios for teaching and learning through ICT Tools.
Since 2014 up till now the Portuguese Directory of Education initiative has had the cooperation of
many Portuguese Universities to develop and challenge teachers to implement new methodologies
in their classrooms. For more information http://www.dge.mec.pt/laboratorios-de-aprendizagem
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3.4

Spain

Logical-mathematical plan
It consists of developing a plan in primary schools in the Region of Murcia to develop different skills
in students related to logic and mathematics, such as mental processes of deduction and induction
or problem solving. Specifically, the Ministry of Education offers a model that schools should fill in
which establish objectives, ways to measure the improvement of mathematical competence.
TECHMI program
The Royal Academy of Engineering offers this program with the intention of eliminating gender
stereotypes in STEM subjects and boys and girls see that science, mathematics, engineering and
technology are fun and creative of all the technological resources we use today. The project has the
collaboration of women engineers between the ages of 22 and 26 to supervise its follow-up in the
various schools that participate in the program and help students to develop it. The program,
developed through RAI's Women and Engineering project, is supported by the Directorate General
for Women of the Community of Madrid and the European Social Fund.
Make&Learn
Promoting the maker movement and education at STEAM: Make &Learn focuses on the students
with Project Based Learning (ABP/PBL), accompanying education on the disciplines STEAM and the
maker movement with the aim of generating greater interest for these areas among young students,
stimulating skills as important today as logical and creative thinking, communication and teamwork,
critical analysis and problem solving, among others. On the one hand, the program trains teachers to
use innovative methodologies that allow them to make STEAM subjects more fun. On the other hand,
activities are developed with children from 8 to 12 years old in the classroom and outside it to stimulate
their logical and creative thinking with STEAM activities.

3.5

General proposals

Collaboration in education with various organizations.
The advantages of teachers and administrators collaborating are numerous and include creating
shared educational goals, developing a community sense of belonging and increasing student
success.
Collaborating in the educational environment with different organizations increase motivation of
teachers. Group projects encourage school team to cooperate, improve social and interpersonal skills
and help them to better understand the material at hand through discussion and a team learning
effort.
Synergies between schools and other structures that provide non-formal learning.
Such as the Regional Laboratory Centres which operate across the country is key in order to
overcome evident challenges such as the rigid curriculum structure as well as disparities regarding
teaching staff’s skills and motivation to introduce innovative and modern approaches into STEM
teaching. Regular visits of primary school students to the local science centres, or in reverse, visits of
the research staff to the schools can be the first step in fostering those synergies; nevertheless, they
can go even further for instance by close collaboration in the learning activities.
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There are evident lacks and challenges when it comes to sufficient infrastructures and
resources to properly teach STEM subjects by following modern approaches.
All target groups of the CREATEskills consultation agree that schools’ infrastructures and resources
are not sufficient. The national framework however reinforces synergies between other structures as
explained above, so that they can provide the necessary spaces and resources to teachers and
students. Nevertheless, as the results from the students’ questionnaires show, even the educational
trips are not organized frequently enough. To sum up, the lack of sufficient infrastructures and
resources is considered by all CREATEskills target groups as one of the main challenges regarding
STEM teaching in primary education.
Modern approaches.
Such as Inquiry-based learning, student-centred approaches, team-based and problem-based
learning as well as creative learning can all be used in order to capitalise on the already satisfactory
level of student’s interest but also qualitatively improve the learning outcomes. They can also be used
in order to increase the interest and motivation of teachers themselves

3.6

Suggestions for directors

In relation to the results obtained and regarding the next phase of the project, the suggestions of the
management teams can be divided mainly into two: issues focused on management tasks and others
whose centre is focused on the pedagogical approach that the management team should mark in the
school.
Management issues
Search and improvement in the management of the economic, material and logistical resources of
the centre, so that specific spaces are created for STEM learning, such as laboratories, interactive
classrooms, etc., where more active methodologies can be developed, such as project-based
learning or learning based on problem solving.
It will also be necessary to create spaces for dialogue with local administrations so that these
administrations can get to know and evaluate the innovative actions carried out in educational centres.
These collaboration spaces can be online.
Pedagogical approach of the centre itself
To guarantee spaces, times and opportunities for continuous training for teachers in relation to new
classroom methodologies, there are ways to increase motivation among students in relation to STEM
subjects, the development and implementation of collaborative interdisciplinary projects and more
ICT training.
Encourage and disseminate those innovative good practices that are carried out in the classroom in
order to "infect" the rest of the classmates, with the possibility of creating working groups for the
implementation of new pedagogical models such as creative learning, learning based on research
and learning based on solving ordinary problems.
Both in terms of management and pedagogical approach, the platform developed throughout this
project should become an opportunity for the creation of a true learning community. This community
should be based on dialogue, collaboration and the exchange of experiences that make possible or
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support both future training actions and the creation of a large international network in relation to the
work of STEM in our schools

3.7

Suggestions for teachers

Collaborative lesson planning
Sometimes change and innovation are large projects, which would be easier to perform among
several teachers. Collaborative weekly lesson planning refers to the joint efforts of teachers. Planning
according the same age group teachers allow the following:


To deliver cross-curricular learning beyond subject boundaries;



To improve the teaching and learning process (continuality);



To eliminate unnecessary work load around planning and preparation;



To foster co-operation creating new tasks, implementing new teaching methods.

Interdisciplinary projects
Teachers have indicated that the potential to learn STEM is its applicability to daily life, an aspect that
students often do not perceive. It would be, therefore, interesting to raise experiences and STEM
projects that link these disciplines with others. It would be interesting to propose a project or an activity
where students can work different contents: mathematics and art content, or science and music (for
example). Therefore, it is interesting, not only the collaboration between STEM teachers, but also
with teachers from other subjects.
Teacher trainings and teacher professional development courses.
Even though there are opportunities provided by the state there are some evident disparities in the
participation and their accessibility between schools’ staff in different regions. In practice, the results
of the CREATE Skills consultation showed that all target groups (including the teachers themselves)
consider that primary school teachers are not sufficiently trained to introduce modern teaching
approaches in the classrooms and that specific STEM teaching seminars or trainings are needed. It
is true that educational and teaching staff in Greece becomes more aware about the modern STEM
teaching approaches and concepts such as inquiry-based learning, game-based and creative
learning, project-based and team-based learning have been introduced not only in the research field
but also in the mindsets of a significant percentage of educational staff and also in aspects of the
legislative framework.
Good practices and ideas to implement in the class.
As we have seen, one of the demands from teachers is learning. When we talk about teacher training
there are different possibilities and not all are related with training courses. A good starting point could
be to know what good practices are being carried out in the field of STEM and have concrete
proposals that can be carried out in their own classrooms.
ICT: tools to teach and a place to learn
ICT have been mentioned in teachers' results, because of the potential they have to be integrated in
teaching, but also because of the potential for the teacher's continuous training.
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On the one hand, it would be interesting for teachers to receive training on how they can integrate
technologies properly and within the framework of their subject.
On the other hand, it would be positive for teachers to value the possibilities of ICT for their continuing
education. Online environments and networked learning communities are good examples with a lot
of possibilities for them. In this way, the platform that is being created within the framework of this
project has great potential for teachers.
More connection with students
It is noteworthy that many teachers did not really know the perception of the students. That can imply
that it could be interesting to carry out activities that involve the students in the design, development
and evaluation of the STEM subjects. Maybe asking them about their interests and demands and
trying to connect teaching activity to students´ motivation. It supposes, in short, give more importance
to students in their learning process.
Use other spaces for teaching STEM
As we have seen, one of the main teachers´ demands is regarding spaces and infrastructure, because
some centres do not have laboratories or specific spaces for experimentation. In addition to the need
to continue asking for specific spaces (in relation to the importance they can have for the motivation
and learning of the STEM), there are other possibilities:






To use the space that already teachers have in the classroom. One idea could be to create a
corner in the normal classroom called "STEM corner" where students can find resources to
experiment (students can use in groups).
To use other spaces of the school, like the playground or the gym (or other spaces that are
available for the development of experiments). Leaving the normal classroom can be
motivating for students. One proposal could be to make adaptations of DIY activities to use in
the classroom.
To use resources for experimentation that we can find easily, like bottles, water, pieces for
construction, etc…
3.8

Suggestions for students

Once the opinions of the students have been analysed, the conclusions obtained are useful to create
the following suggestions that directly affect the IO 3 Innovative STEM Methodology - Toolkit "Tools
to Socially Learn STEM".
Primary school students’ motivation, interest, participation and performance in STEM
subjects is positive, but I can improve.
The research phase of the project showed that there are no evident gender disparities and all target
groups agreed about the satisfactory level of all primary schools’ students’ motivation, interest and
performance. Moreover, all target groups during the research phase agreed on the importance of
teaching STEM as early as in primary education. Students, parents, teachers and school heads all
agreed that learning STEM from a very young age is beneficial and that teaching approaches should
be tailored to this target group too. All the above can form the basis on which the strategy for improving
the quality of the provided STEM education can be set.
Development of collaborative activities
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During the design and selection of activities by STEM subjects, group activities could be included.
The compilation of existing STEM activities could include experiments, since in some countries
students think they would like to do more. These experiments would have to use economic resources
since some schools do not have laboratories. A list of materials to do the experiments can be included
in the teacher's Guide. Activities can be focused on the collaborative benefits that we can find when
students work collaboratively: motivation, engagement, etc.
Implementation of ICT
There are different possibilities in the selection and creation of STEM activities with the use of ICT
(laptop, tablet, apps ...). Moreover, it is a good idea to include in the Teacher's Guide basic principles
of integration of technologies as didactic elements. The use of these kind of resources (included
coherently in a didactic strategy) has different possibilities, for example, augmented reality offers a
lot of tools that we can introduce in STEM subjects. In addition, the inclusion of programming and
robotics for the development of computational thinking is already a proposal at European level that it
should be considered.

3.9

Suggestions for families

The opinion of parents on the teaching of STEM subjects in the different countries surveyed is
positive, as they generally consider that these subjects are important for their daily life and the future
of their children. Even so, they highlight the lack of infrastructure and resources existing in the school
for its teaching, and the need to diversify teaching methodologies. The majority of parents consider
that the training of teachers in STEM subjects is adequate although, there is a considerable
percentage of parents who demand improvements in this sense. These are, as we can see, also
outstanding aspects among teachers, students and school directors.
Improvement of the participation
Since the importance that parents give to STEM subjects in the daily life of their children, it is important
to promote their active participation in parent communities, local, national or international associations
so that these needs can be analysed and collected in reports, presented and disseminated in events
and through social network. This can serve as an amplifier of the needs detected by parents so that
they are received by educational administration or educational corporations that can improve the
infrastructure and materials at schools for the teaching of STEM subject.
Communities of parents
It would be interesting to create communities of parents in network, if there were none, or to promote
the existing ones as a space to spread information about leisure offers to families of scientific centres
and science museums, DIY activity catalogues related to STEM, promotion of events and scientific
activities in the family, etc.
Other proposals
Parents mostly consider that their children are motivated to learn these subjects although, they also
recognize that their children's effort and performance in these subjects could be improved. To this
end, we consider it a priority for parents to integrate STEM contents into their leisure and free time
activities in the family. In this sense, some of the proposals assumed by parents can be:
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1. Plan family visits to science museums and science centres. In them the slogan is "forbidden
not to touch", so that science becomes accessible and close to all audiences.
2. Promote the active participation of families in scientific events such as the Science and
Technology Week, which is held in last week of October annually.
3. Publish and disseminate DIY (Do it yourself) activities carried out with daily objects to bring
the contents of Science, Technology, Mathematics and Engineering closer to the family
context.
4. To introduce toys, hardware, software and applications that offer a playful learning of STEM
contents based on imagination, exploration and creativity.
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