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1. Introduction
The CREATEskills project is designed to develop and implement innovative teaching and learning
practices, tools and methodologies in EU primary schools for the establishment of STEM studio
classrooms, improving the quality and relevance of the learning process in primary education, more
specifically regarding the attractiveness of STEM subjects.
This is the main objective of our European project which has been founded by European Commission
in the Key Action "Cooperation for innovation and the exchange of good practices" as strategic
partnerships for innovation in primary schools. Inside this project, we have developed the Intellectual
Output 1 related to literature review and field research. Firstly, in this IO we have done a Desk
Research in every country and, secondly, we have applied questionnaires and interviews (mixed
methodology) to collect data about the state of the art, the needs and the opinions of teachers,
students, families and school directors.
Within the context of the European Union, STEM is the acronym for the knowledge areas of Science,
Technology, Engineering and Mathematics. The relevance of this acronym is to focus the interest in
knowledge, concepts and practices relative to these areas and how this knowledge can be applied in
practice to solve complex questions of real-life. The competences in STEM are considered as one of
the skills of the citizenship in 21st century by the European Commission.
This report summarizes this IO1 with both parts (Desk Research & Needs Analysis) regarding the
state of the art of STEM in Primary Education in Greece, Lithuania, Portugal and Spain (in alphabetical
order). This IO1 has been coordinated by Spanish partner and every partner has collected their own
data in their countries.
Firstly, this report presents data collected by countries and secondly, we present the main conclusions
elaborated with the comparison of individual reports.
Regarding STEM in Primary Education in our countries, we can observe that all the participants in
our research consider that it is really important to pay attention to these subjects, to innovate with
methodologies, to use new technologies and to train teachers with specific courses focused on STEM
teaching.
Regarding the method used, this research has two parts. Firstly, we have done the Desk Research
with a list of indicators and relevant information to collect agreed by partners. In order to collect the
data included in this report, each project partner team has chosen the national information that they
have considered as most relevant, and they all have used the common spread sheet.
Secondly, we have done a Needs Analysis. We have used a mixed methodology with questionnaires
for teachers, students and families and, on the other hand, interviews for school directors. The group
of researchers from the University of Murcia has design the first version of the instruments to collect
data (three questionnaires and one interview) and we have validated them with experts’ judgement.
All the participants in the consortium have been involved as experts doing the revision of the
instruments. With their comments, we have finished the final version of our tools.
The timeline with all the tasks and deadlines is in Figure 1.
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Figure 1. Timeline of the Intellectual Output 1

Instruments to collect data.
We have designed a list of categories and items to search the information of the Desk Research in
the first phase.
Table 1. Criteria for Desk Research
Statistics and policies about Primary - Official statistics/data.
schools for STEM
- Statistics from national ministries (if it could be necessary,
statistics from subnational in case of federal states), institutions
or associations.
Innovative teaching and learning - Real experiences, which have been tested and achieved good
practices (good practices about Primary
results.
schools for STEM)
- Based on learning and teaching primary school for STEM
- Based on active learning methodologies
- Experiences that use ICT.
Tools and methodologies in EU primary Relevant research studies on teaching and learning primary
schools for STEM
schools for STEM with ICT and active learning methodologies
carried out by universities or other institutions. Every partner has
to collect:
- Date and institution
- Context and participants
- ICT used
- Types of active learning methodologies used: project-based
learning, problem-based learning, simulations, cooperative
learning, case studies…
- Main results.
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The second phase was the Needs Analysis and the dimensions included in all the instruments to
collect data were the next:
1. Sociodemographic information.
2. Importance of STEM (value that each member gives to knowledge about STEM).
3. Spent time in working STEM (dedication to STEM in classroom, beliefs about Primary curriculum).
4. Methodology (opinion and differences between STEM and other subjects).
5. Resources and infrastructure (resources in the classes and infrastructure of the schools).
6. Knowledge, capability to teach STEM and training needs of teachers.
7. Students' behavior: students' motivation, performance and gender differences.
8. General evaluation and suggestions
The structure of these instruments was:
Questionnaire for teachers: 33 items (31 of them are close questions and 2 of them are open
questions to add suggestions and comments at the end). The majority of close questions were
dichotomy items (yes/no) but we had 2 evaluative items with a scale from 0 to 10.
Questionnaire for students: 31 items, 30 of them are close questions and the last is an open question
to add personal comments. In this case we had dichotomy items, scales of frequency with three levels
(hardly ever, sometimes, almost always) and three evaluative items with a scale from 0 to 10.
Questionnaire for families: 20 items (19 close questions and one open question at the end. The first
four questions were about sociodemographic information and the rest were close questions
(dichotomy items) except one with a scale from 1 to 5.
Interview for school directors: it was a structured interview with 3 items about sociodemographic data
and 7 open questions.
Every partner decided how to apply the instruments (paper or online) so every partner collected own
data and transcribed the information to a spread sheet to analyse them.
All the results and conclusions of this process are summarized in this report and this information will
be useful to deal the work of the Intellectual Output 2 and the following.
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2.

SPAIN

2.1 Desk Research. State of the art
2.1.1 Educational policies, legislative framework
Science teaching in Primary Education is predominantly present in the legislation that supports the
Spanish education system. As stated in Article 2 of Order ECD/65/2015 of 21 January, one of the key
competences of the Spanish education system is mathematical competence and basic competences
in science and technology. This competence, established on the basis of Recommendation
2006/962/EC of the European Parliament and of the Council of 18 December 2006, cannot be
understood without the other key competences.
According to Order ECD/65/2015 (p.6993), mathematical competence and basic competencies in
science and technology induce and strengthen some essential aspects of the training of people who
are fundamental to life. On the one hand, mathematical competence is understood as those that imply
"the ability to apply mathematical reasoning and its tools to describe, interpret and predict different
phenomena in their context". This will require addressing concepts, procedures and tools around four
areas -numbers, algebra, geometry and statistics- as well as knowing how to apply them in an
appropriate way to solve problems that may arise in different situations of daily life.
On the other hand, the basic competences in science and technology are described in the Order
(p.6994) as those that "provide an approach to the physical world and responsible interaction with it
through actions, both individual and collective, aimed at the conservation and improvement of the
natural environment". These skills contribute to the development of scientific thinking. The
development of basic competencies in science and technology will take place by addressing
concepts, situations, experiences and processes related to six areas: physics, chemistry, biology,
geology, mathematics and technology.
Furthermore, as the Order emphasizes, these competencies include "attitudes and values related to
the assumption of ethical criteria associated with science and technology, interest in science, support
for scientific research and the valuation of scientific knowledge".
In Primary Education, as stated in Organic Law 8/2013, of 9 December, for the Improvement of
Educational Quality (LOMCE), the contents related to mathematical, scientific and technological
competences are mainly worked on in two subjects, Mathematics and Natural Sciences, although,
given the transversal and interdisciplinary nature of the curriculum of this educational stage,
mathematical competence and basic competences in science and technology are present to a greater
or lesser extent in all areas of knowledge.
10

LOMCE establishes a global and integrated approach to each of the curriculum areas, and includes
the areas of Mathematics and Nature Sciences in the core subjects of Primary Education. That is to
say, those that are common to all students in order to guarantee the essential knowledge and skills
that allow them to acquire a solid formation to continue their personal, social, academic and
professional lives.
Royal Decree 126/2014, of 28 February, which establishes the basic curriculum for Primary
Education, includes the general objectives of the educational stage, two of which are directly linked
to the areas of Nature Sciences and Mathematics:
- To develop basic mathematical skills and to begin to solve problems that require the performance
of elementary operations of calculation, geographical knowledge and estimates, as well as to be able
to apply them to everyday life situations.

-To know the basic aspects of the natural sciences, social sciences, geography, history and culture.
The distribution of the weekly teaching time in the areas of Primary Education is included in Annex III
of Decree 198/2014, of 5 September, which establishes the curriculum of Primary Education in the
Autonomous Community of the Region of Murcia (there are certain variations in each Autonomous
Community). With respect to the core subjects, a total of 4 hours per week of Mathematics are
established in all the courses of the stage, while for Natural Sciences they are 2 hours per week in
the first four courses and 1.5 hours in the fifth and sixth grades. In the courses of the second part of
the stage, schools can choose from a series of freely configurable subjects, among which is the area
of Mathematics Deepening (in this case, 2 hours per week).
The Decree 198/2014 includes a series of methodological recommendations that teachers must
consider when teaching the contents of the Mathematics and Nature Sciences areas.
In the case of the subject of Mathematics, it is recommended to present the mathematical tools as a
solution to problems close to daily life and interests of the age, so that they learn the contents of the
area in functional contexts to progressively acquire more complex knowledge from previous
experiences and knowledge. It is also recommended to encourage the exchange of points of view
among the students, the participation of each one of them in the discussions or debates that take
place, and to favor both individual and team work. At the same time, mathematical creativity must be
encouraged and the use of ICTs in the classroom must be integrated, both for the search for
information in research work and for the use of computer applications that contribute to the
achievement of the area's learning standards.
For the Natural Sciences area, some of the proposed pedagogical guidelines are: to promote interest
and respect for nature and experimental sciences; to introduce students to the use of ICT to search
for, deal with and present information, as well as to carry out simulations and represent phenomena;
to carry out manipulative tasks and encourage experimentation by means of simple experiments; to
include oral practices, such as presentations or debates; to promote the identification and analysis of
problems following the sequence of the scientific method; or to create a science corner in the
classroom where the works and murals produced as well as the materials and tools of the area are
collected.

2.1.2 Summary of innovative practices
Below it is a summary of some of the innovative practices on teaching STEM in Primary Education
that were identified during the research phase of the CREATEskills project.
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•

Logical-mathematical plan: The schools of the Region of Murcia will have to elaborate a Logicalmathematical Plan to promote in the student’s abilities such as the reasoning processes that lead
to the resolution of problems, the thought processes such as deduction and induction, as well as
the application of calculation algorithms. The Ministry of Education provides an orientate model of
the Logical-Mathematical Plan in which the objectives of the plan are established, measures for
the improvement of mathematical competence, to reinforce and improve calculation and to apply
the different mathematical procedures in the resolution of problems. In addition, the Order includes
some guidelines for its elaboration, offering a catalogue of organizational measures, options,
proposals, activities or workshops, so that each centre can choose the most suitable ones for its
characteristics.

•

Digital Schools Program: The aim of the Digital Schools program is to promote the generalised
incorporation of information and communication technologies (ICT) and digital educational
resources in the development of teaching activity, promoting and favoring a methodological
change in the classroom that enhances the digital competence of students. The program is
developed in the second part of Primary Education and is structured around two modalities. In the
“Digital Schools: Basic Competence” mode, schools encourage the use of technological
resources to support the teaching and learning process, but may continue to use paper-based
textbooks, while in the "Digital Schools: Advanced Competence" mode, the use of digital books
and technological resources is widespread and at least 75% of subjects are taught in digital
format.

•

Engineering Campus Workshops: The Engineering Campus is an educational and cultural project
organized by the Polytechnic University of Cartagena (UPCT) and the Centre for Teachers and
Resources of the Region of Murcia (CPR), dependent on the Ministry of Education, Youth and
Sports of the Region of Murcia. Its purpose is to present science and technology in an attractive
and motivating way. The Engineering Campus is an activity of dissemination, communication and
promotion of scientific and technological knowledge, in which the main actors-disseminators are
the students of the educational centres (Infant, Primary and Secondary), with their teachers who
voluntarily participate in the training activities of the CPR. The projects and workshops developed
in the educational centers respond to different disciplines such as physics, chemistry,
mathematics or technology.

•

TECHMI Program: The Royal Academy of Engineering (RAI) creates the TECHMI program to
promote knowledge of science and STEM vocations from the classroom, as well as to promote
engineering without gender distinction and overcome stereotypes. The goal is to make children
see that science, mathematics, engineering and technology are fun and creative of all the
technological resources we have 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.
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2.1.3 Main research works on the teaching of STEM at the primary school
level
In view of the results obtained in Spain in the different international reports (PISA or TIMSS), it is
worth considering whether STEMs are being taught in an appropriate way in Spanish schools.
According to Ortiz-Revilla and Greca (2017, p.5341), "numerous studies have been calling for
changes in the methodology of science education to achieve better development of competencies".
In this sense, García-Cañado, Criado y Cañal (2014, p.139) carry out a study in which they analyse
the type of scientific education promoted from the official curriculum of the LOE and conclude that
these pedagogical and methodological prescriptions "are not adequately in tune with current trends
in Science Education".
Sanmartí and Márquez's study focuses on project-based science learning, stating that "in the current
context there is evidence that students who learn in the context of projects are more creative, more
autonomous, more capable of teamwork and more motivated" (2017, p.4). Through Project Based
Learning (PBL), students are faced with a project that they must develop with their active and critical
participation. We will analyse several methodologies and their use in STEM.
The Flipped classroom is a model that can be applied in a stable and continuous way throughout the
year in the STEM subjects. Herreid and Schiller (2013, p.62)) conducted research on the impact of
the Flipped classroom on student learning in STEM classes where they concluded, based on data
provided by the teachers participating in their study, that with the use of this method: there is more
time for activities and experiences with students in the classroom; students have more opportunities
to work with materials that are only available in the classroom; students who miss class can watch
recorded video conferences, podcasts or multimedia presentations while at home; the method
promotes thinking in and out of the classroom; students are more actively involved in the learning
process; and they really like and encourage this method.
Cabero and Barroso (2016, p.46) define Augmented Reality as a technology that allows the
combination of digital and virtual information with physical information in real time through different
technological devices. The main advantage that we find in the application of this didactic strategy is
that it is presented as a powerful tool through which an infinite number of situations can be generated
to face problems, look for solutions and create a multitude of opportunities to work on STEM subjects.
Fracchia, Alonso and Martins (2015) point to a series of tools for working with science in the classroom
with Augmented Reality: online tools (Anatomy and LearnAR), offline tools for iPad/iPhone (iSkullAR,
Anatomy 4d and HeartCam) and offline tools for computers (Corinth Anatomy, Aumentaty Autor,
BuildAr and ARToolKit Libraries).

2.1.4 Conclusions
In the different international reports, Spain is in an intermediate situation in relation to STEM subjects.
Although the legislative framework has tried to give a boost to this type of subject, according to the
study by Borges, Pires and Delgado-Iglesias (2018), this perspective is insufficient to promote
relevant and socially contextualized scientific literacy. It is not so much a question of increasing the
hours taught in these subjects, but rather of introducing new methodologies that help motivate and
learn STEM subjects, more in line with the current challenges of society. Examples of this are the
Flipped Classroom, gamification or the use of Augmented Reality.
Considering the European recommendations, more and more programs, workshops or plans are
being carried out to encourage primary school students to focus their future on studying science. In
13

addition, mathematical and basic competence in science and technology has been established in the
Spanish education system as a key competence. It is a transversal competence that is developed in
relation to the other key competences throughout Primary Education.

2.2 Main results of needs analysis
2.1.1 Main results of interviews with school directors
Summary of sociodemographic data
A total of 7 school directors were interviewed, of whom 4 were male and 3 were female. The average
age of the interviewees is 52 years (age range between 37 and 62 years).
Related to the years of experience in the principal's role, 4 of them have been in the role for less than
5 years and the remaining (3 chases) have more than 12 years of experience, with 18 years being
the longest period of experience in that position.
From the total off directors, 6 of them state that they have had specific training experience in order to
carry out their duties as a headmaster, in this training they dealt with issues related to the
administrative management and direction of Primary Schools. It should be noted that one of the
interviewees said that this training is insufficient.

Issues related to the importance of STEMs in Primary Schools
All school directors interviewed pointed out that it is important to start STEM training at the primary
level, because of its applicability in the daily life of the students, the development of curiosity and that
it is the basis for other types of knowledge.
We would like to highlight the opinion of two of the interviewees that said that is necessary to start
with this type of training early, in kindergarten, and also, to promote artistic education.

Methodological aspects of teaching STEM
Participants explained that the timetable for the STEM subjects is organized by the current legislation
and, from their point of view, the number of hours is insufficient and there is no support regarding the
provision of resources.
With regard to classroom methodologies, more than 70% of them said that they depended on the
motivation of the teaching staff, preferring the use of methodologies based on manipulation and
experimentation.

Resources and infrastructures
In general, the perception of the interviewees is that the resources are limited, and they are always
affected by the economical investment from the regional government. The schools do not have their
own spaces to carry out the STEM subjects in order to allow the implementation of methodologies
based on experimentation.

Education and training
Regarding training 28% of the interviewed said that the initial training received is sufficient to develop
the curriculum. All agree on the importance of continuous training from national and regional
institutions or training centres. Two of the interviewees pointed out the importance that such specific
training should be up to date.
14

Student issues (motivation, effort, etc.)
With regard to whether they find gender differences in terms of motivation, effort or academic
performance, 42.8% believe that there are no differences, 28.5% believe that they do find differences
(pointed out that boys are more motivated than girls). The other 28.5% do not answer to this issue.
Some of the relevant ideas that we can highlight are the need to improve the methodologies in the
classroom in order to increase the motivation of the students, being the methodologies based on
manipulation and problem solving the most appropriate to improve motivation.

Overall evaluation and other important data
Some of the issues raised in the interviews on the aspects to be improved refer to the continuous
training of teachers, specifically, the possibility of specific training in each school, training in new
technologies and the need to provide more resources to the centres because that helps to have a
more practical approach to the disciplines.

2.1.1 Main results of the teachers´ questionnaires
Summary of sociodemographic data
The questionnaire has been filled in by 67 teachers in Spain. The most part of them were between 35
and 50 years old, specifically, the average age of questioned teachers is 42,9 years, being 81.5%
women and 18.5% men.
There are differences in the experience of works in years, finding a wide range of years in it, being
the average of 17.87.
Of the total of the respondents, 82.8% teach STEM subjects and 17.2% do not.
Figure 2: experience of work in years (Spain)
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There are differences in the years of experience of, finding a wide range of years in it, being the
average of 17.8%.
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Figure 3. Do you work in class in an integrated way the content of STEM? (Spain)
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Figure 4. Do you think that the time devoted to STEM subjects within primary school hours is enough? (Spain)
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Issues related to the importance of STEMs in Primary Schools
Regarding the importance of STEM in Primary Education, 95.5% find it important and 4.5% (3 cases)
are not sure in their answer.
When they are asked for the need of applying STEM, almost all teachers (97%) said that it is
necessary for students to learn how to apply STEM content in their daily lives. A similar number of
teachers (63 respondents (95.5%) also indicated that students should learn STEM content for their
future.
When they are asked for the time in schools related to STEM, 59.1% of teachers think that time
devoted to STEM in Primary Schools hours is not enough, 21.2% think is enough and 19.7% have no
opinion.

Methodological aspects of teaching STEM
In this section, 39.4% of teachers say that they work STEM subjects in the classroom differently from
other subjects, while 47% of teachers say they do not do anything different.
To the question if they work STEM contents in an integrated way, results are similar in two main
options (36.4% yes; 36.4% no; and 27.3% did not answer).
Regarding student motivation, 41.5% of Spanish teachers consider that the way that STEM is taught
does not motivate students, whereas 30.8% think that it motivates students.
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Finally, a great majority of teachers (84%) consider that working with STEM is more than just teaching
additional science and math content.

Resources and infrastructures
Regarding resources and infrastructure, Spanish teachers think that schools do not have sufficient
resources (81.8%) and spaces (laboratories and others) (93.3%).
Figure 5. Do you think your school has sufficient resources and infrastructure? (Spain)
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Education and training
The questions concerning the education and training aspects show that 93.3% of teachers think that
during their initial formation at the University they do not have enough training to work STEM subjects.
Only 3% of the teachers (2 chases) said yes, and other 3% said no answer.
Next question is related to the current training they have to work in STEM subjects. 62.,1% think they
are not sufficiently trained, 21.2% think they are sufficiently trained and finally, 3% do not answer.
When they are asked about their colleagues and if they think others are good or bad trained to teach
STEM, 37.3% think that their co-workers are not trained, 16.4% think that they are poorly trained,
17.9% think that they are quite trained, and 26.9% indicate that they do not know. If we join positive
and negative answers, we can find that more than a half of participants (54.6%) think their co-workers
are not sufficiently trained to teach STEM subjects.
Regarding possibilities to receive more training, 93.3% of teachers say they would like to receive
more, related to better teach STEM subjects. 3% have no opinion and 3% would not like to get more
training.
When asked specifically about the training they need, 85.1% of teachers think they need training
about resources, 80.6% indicate that around methodologies and 44.8% say they need training in
relation to the students motivation.

Students issues (motivation, effort, etc.)
In this section teachers are asked about their students, specifically about their motivation, effort and
interest in STEM subjects.
About motivation, 74.6% of teachers think their students are motivated when they work STEM content
in their classroom. 13.4% think students are not motivated and 7.5% show no opinion. Specifically,
they rate the motivation from 1 to 10 and the average is 6.5.
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Figure 6. Rate from 1 to 10 your students motivation (Spain)
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Regarding effort doing by students, 60.6% of teachers say their students make enough effort when
they work on STEM content, 16.7% think they do not make the enough effort and 22.7% do not know.
And finally, 58.5% of teachers say their students are interested in continuing their training in
competences related to STEM subjects, 3.1% say their students are not interested and a
representative 38.5% say they do not know.
Students´ academic performance is considered good for the teachers (53%), but 28.8% say students
are not interested, and 18.2% say they do not know.
Regarding the conception that teachers have about the differences that may exist between students
in the STEM subjects, most teachers consider that there are no differences according to the gender
of the students when we take into account the participation (76.9%), motivation (75.4%) and academic
performance (76.9%).

Overall evaluation and other important data
Teachers had to rate in the questionnaire from 1 to 5 the teaching of STEM in Spain, the average
from 1 to 5 is 2.8. These are the results:
Figure 7. Rate from 1 to 5 the teaching of STEM in your country (Spain)
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Next, teachers had to complete some open questions related to improvement, strengths and
weaknesses of STEM in schools. Specifically, when they are asked about what do they think that
could be improved, teachers answer (in order of importance in the answers):
•

Resources: they mention the word "resources" to refer to the need to improve infrastructure,
materials, and even technological resources (39 to 56 answers).

•

Training: training is also common in the answers. Participants talk about the need of improvement
inicial and current training, there is even mentioned the need to specialize this kind of training (22
to 56 answers).

•

Methodology: they talk about the importance of changing traditional methodologies and work in
significative experiences for students, where they have an active role, not passive (15 to 56
answers).

•

Technologies: Some teachers talk about how technologies can help innovate and improve student
motivation. They also talk about the importance of improving their digital competence as teachers
(7 to 56 answers).

•

Environment: Finally, aspects such as the need for stability in educational laws and a political and
social commitment to science are mentioned (6 to 56 answers).

•

Other answers with less than 6 frequencies are related to: motivation of the students, usability of
the content, investment in labs, scientific speciality.

Finally, teachers have to write 3 weaknesses and 3 strengths about the incorporation of STEM in
Primary Education. They are listed in the table below:
Table 2: Strengths and weaknesses (Spain)
Strengths

Weaknesses

Applicability of content: relation to daily life

Need to teacher update

Possibilities to motivate students

Improvement of resources

Development of different competences: reasoning,
mental agility, deductive ability
To implement new technologies (like robotic)

Lack of time and too much content
No adequate use of technologies

2.1.2 Main results of the students´ questionnaires
Summary of sociodemographic data
In total, 141 primary school students participated in the questionnaire from across Spain. 47.5% are
male and 52.5% are female. Their age ranges from 10 to 13 years old.
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Issues related to the importance of STEMs in Primary Schools
The majority of participating primary school students responded that STEM subjects are important in
their daily lives (87.15) and for their future (93.6%). Moreover, the students consider that the time
devoted on STEM subjects in the school curriculum is sufficient.

Methodological aspects of teaching STEM
51.8% say that STEM subjects do not teach in a different way than they do with other subjects.
However, 30.2% say they work differently in the classroom of STEM and 18% consider that they do
not know.
In question 7, the participating school students were asked about how often they work in certain ways
in STEM subjects classrooms. This question includes several subsections that correspond to the type
of activities performed. 75% of students say that they almost always work individually and only 10.8%
say they work in a group most of the time. 58% of students consider that they sometimes work in
groups and 31.2% say that teamwork is almost never done. The majority of students say that almost
always (56.1%) the teacher explains the contents in class and sends homework at home. In order to
the task they carry out, 67.5% indicate that they almost never perform experiments (32.6% respond
that they do sometimes). When asked about if they perform practical exercises in class, 45.2% say
almost always, 27.3% sometimes and 16.5% almost never.
Table 3: students way of work in class (Spain)
Almost never

Sometimes

Almost always

Individually

1.,4 %

26.3 %

75 %

In groups with my
classmates

31.2 %

58 %

10.8 %

Exercising and practicing
in class

23.7 %

31.1 %

45.2 %

In class the teacher
explains and then we do
homework at home

16.5 %

27.4 %

56.1 %

Experiments

67.4 %

32.6 %

0%

Resources and infrastructures
Regarding the spaces where STEM subjects work, the majority respond that almost never (50.4%) or
sometimes (45.3%) do it with a computer room, almost never in the libraries (67.9%), and sometimes
make excursions (72.9%) and cultural visits (61.9%). Moreover, 97.1% say that STEM subjects
almost never work in laboratories. Related to the technological resources used, students almost never
use tablets (97.2%) or laptops (74.3%). However, the use the digital board almost always (52.5%) or
sometimes (30.9%).
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Table 4: resources student use (Spain)
Almost never

Sometimes

Almost always

Digital whiteboard

16.6 %

30.9 %

52.5 %

Tablets

92.7 %

1.4 %

1.4 %

Laptop computers

74.3 %

19.3 %

6.4 %

Computer room

50.4 %

45.3 %

4.3 %

Lab

97.1 %

2.1 %

1%

Libraries

67.9 %

28.5 %

3.6 %

Cultural visits

37.4 %

61.2 %

1.4 %

Excursions

17.8 %

72.9 %

9.,3 %

Education and training
The vast majority of students (81.3%) understand well the teacher’s explanations in the classroom.

Student issues (motivation, effort, etc.)
Students (48.2%) said that they are motivated in STEM subjects classrooms, while 34.4% are not
(14.4% answer that they did not know). Regarding the satisfaction that the students have with their
level of effort, 68.6% of the participants answered that they are satisfied. And as for the level of student
participation in STEM classes, the vast majority (72.3%) are satisfied.
The last question with closed answer of the questionnaire refers to the satisfaction of the students
with their results STEM, to which 71.4% of the participants answered yes and only 14.9% did not.

Overall evaluation and other important data
Lastly, the participating Primary Schools students were asked what in their opinion could be improved
in STEM teaching.
Table 5: overall evaluation (Spain)
Categories

Frequency

Better explanations

13

More explanations

4

More participation

1

Use of new technologies

24

Less use of textbooks and notebooks

6

21

Categories

Frequency

The classes are boring, they are more fun

12

Group work

9

Use of games

13

Less homework

19

Do experiments

25

Specific spaces

17

More hours / Science sessions

5

Practical work

14

Excursions and visits

11

Improve motivation

5

Less exercises

3

Less practical work

1

Less theory

2

Fewer exams

4

Less hours / sessions

3

Less difficulty

1

Improve my academic performance

5

More time for exercises in class

6

Work for projects

2

Nothing, everything is fine

15

2.1.3 Main results of the families´ questionnaires
Summary of sociodemographic data
The sample of families of primary school students in Spain is made up of 40 parents, 55%, or 22 out
of 40, are female and 18 out of 64 (45%) are male. As far as their age is concerned, 85% of parents
are between 35 and 50 years old, 10% are over 50 and only 5% of parents are under 35.
In terms of parents education, 17 out of 40 (42.5%) respondents are higher Education graduates,
37.5% (15 out of 40) are Secondary Education (Compulsory secondary Education, bachelor’s degree
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or Vocational Training) graduates, while 8 out of 40 (20%) had basic education (that is, up to Primary
Education or equivalent levels in previous educational laws).
Figure 8. Participating parents´ gender (Spain)
Female
Male

45

55

Issues related to the importance of STEMs in Primary Schools
Regarding questions 5 and 6 of the questionnaire, almost all parents participating in the enquiry, 39
out of 40, consider STEM subjects to be important for their children's daily lives and future. In addition,
23 from 40 (57.5%) of family members felt that the time devoted to STEM subjects within primary
school hours is enough.
Figure 9. Do you think that the time devoted to STEM subjects within primary school hours is enough? (Spain)

Yes
N/A

15
27.5

No

57.5

Methodological aspects of teaching STEM
Regarding methodology applied by the teachers in STEM subjects, the main of the respondents
consider it is adequate (52.5%, that means 21 out of 40).
Figure 10. Do you think that teachers in STEM classes use appropriate teaching? (Spain)
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Yes

No

N/A

21.4
56.9

21.7

On the other hand, only 30% of parents believe that there are differences between the methodology
used by teachers of STEM subjects and the methodology used by teachers of other subjects, since
35% think that there are no differences and another 35% say that they do not know.

Resources and infrastructure
In relation to the resources available in schools to work on STEM subjects, 47.5% (19 out of 40) think
that the resources used for the teachers are sufficient and 32.5% think that they are not. However,
when asked if there are enough laboratories and other special classrooms in the school to work on
STEM subjects, the vast majority of parents responded that they are not (85%; 34 out of 40).

Education and training
The results of the parents’ answers to the questions concerning teachers’ training and education show
that the slight majority of parents (51.4%; 21 out of 40) said that they did not know whether the
teachers in their children's school had sufficient and necessary training to teach STEM correctly, while
42.5% believe that teachers have received sufficient on teaching STEM subject in Primary Education.
Figure 11. Do the teachers in your children's school have sufficient and necessary training to properly teach
STEM? (Spain)
Yes

No

N/A

42.5

45
12.5

Student issues (motivation, effort, etc.)
The next three questions are related to the motivation, effort and performance of students in STEM
subjects according to their parents opinion. Regarding these issues, 24 out of 40 (60%) of them
consider that their children are sufficiently motivated in STEM subjects and 37.5% think that they are
not. In terms effort and performance in STEM subjects, 75% (30 out of 40) of respondents affirm that
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both, the effort and the academic performance of their children are good in relation to STEM subjects
(only 17.5% say no).
Talking about gender differences with respect to motivation, effort and performance of students,
47.5% (10 out of 40) do not consider that the participation of boys is higher than that of girls in STEM
subject, and only 10% saying yes.
A slightly higher percentage (57.5%) said they did not know whether boys were more motivated than
girls in these subjects, while 35% thought they were not and only 7.5% thought they were. Finally,
with regard to academic performance, 50% of parents responded that they did not know whether boys
performed better than girls and 10 out of 40 responded that they did not perform better. Therefore, it
may be deduced that most family members do not perceive (or are not aware of) gender differences
in the participation, motivation and performance of boys and girls in STEM subjects.

Overall evaluation and other important data
Item 19 of the questionnaire asks parents to rate the quality of teaching STEM subjects in Spain on
a scale (not good enough) to 5 (excellent). It is interesting to analyse the average rating of family
members according to their level of education. Parents with a basic level of education are the ones
who rate STEM teaching best in Spain at 3.5, while those with a medium level give an average grade
of 3.26. In the two previous cases, the quality of STEM teaching is approved by the family members,
with a grade above 3; however, parents with higher education give a grade below the passing grade,
with an average of 2.94.
•

When we asked about actions that could improve the state of STEM teaching in Primary
Education. Some of the main common suggestions can be found below: more practical
approaches and experimentation in the STEM subject (9 out of 40) and more hours for
session (4 out of 40).

•

Improvement specific spaces as laboratory (7 out of 40).

•

More resources and materials (6 out of 40) and important changes in methodology (4 out
of 40), as project based learning (3 out of 40) and game based learning (2 out of 40).

•

The introduction of digital technologies (5 out of 40).

•

Attention to student diversity (4 out of 40).

•

Encourage student motivation (4 out of 40).

•

Finally, 3 out of 40 consider that more profound changes are needed, such as the
modification of education laws.

2.2 Conclusions
About socio-demographic aspects
In all groups of participants (teachers, students and families), women are the participants that have
responded most to the questionnaire, specifically there are 81.5% of women teachers, 52.5% of
women students and 55% of women in families who have answered, except school directors
participants, where we can find 4 male and 3 female. Both teachers and parents are mostly in the age
range of 35-50 years.

25

About the importance of STEM
We found that STEM is considered important by the three groups of participants, and also with very
high percentages, close to or greater than 90%. School directors interviewed add that it is important
to start STEM training at the primary level
Regarding the time devoted to STEM in Primary Schools, it is interesting to see how teachers think it
is necessary to include more hours, but students and families think that the quantity of hours that they
receive nowadays are enough. Teachers´ perception is supported by the school directors, who think
that the number of hours is insufficient.

About teaching methodologies
Despite being a discipline with a large practical component, teachers recognize that they do not work
content in a different way to other subjects (47%), this fact is supported by the opinion of students
and families. Half of the parents consider that the methodology is adequate. School directors specify
that the methodology depends on the teachers´ motivation, although they should implement more
techniques related to experimentation.

About resources and infrastructures
School directors and teachers highlighted the lack of resources and spaces, fact that is supported by
students and parents when they talk about spaces like labs, however, it is interesting to focus on other
resources. When students are asked for the use they make in STEM subjects of other types of
resources, such as computers, libraries or tablets (which are resources that schools can have), they
generally indicate that they do not use of them, except the digital board that is used in half of the
cases.

Education and training
Almost all teachers consider that they did not receive sufficient training in their initial university training
to teach STEM. Fact that is supported by half of the parents. School directors specify the importance
of the continuous training. Despite this lack of training indicated by these respondents, the majority of
students indicate that they understand the teacher's explanations well. But, when students are asked
for ideas to improve STEM teaching, most frequent answers are related to better and more
explanations.

About students´ issues
There are some small differences in the perception of student motivation. 74.6% of the teachers
consider that the students are motivated, the parents are divided in terms of the motivation they
perceive of their children, although a percentage close to 60% indicate that they are motivated.
However, 48.2% of the students indicate that they are motivated, 34.4% say they are not motivated
and 14.4% did not answer.
All the participants consider that students make enough effort and, in general, they do not consider
there are differences related to the gender in the participation, motivation or performance. Directors
insist on this section, again, on the need to develop practical methodologies.
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Other relevant information
Teachers say they need more resources and ask for more training to improve STEM teaching. Idea
that is shared by directors. They also insist on the idea of having specific training to make STEM
subjects more practical. Students agree and they would like to develop more experiments and use
new technologies. Families support the idea of having more practical approaches and
experimentation and the use of more resources and materials.
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3.

GREECE

3.1 Desk Research. State of the art
3.1.1 Educational policies, legislative framework
The Greek educational system is comprised of both centralized and decentralized structures. Primary
Education curricula have been drawn up centrally by the Educational Policy Institute (IEP), which is
responsible for delivering opinion or recommendations on issues related to Primary Education
programs, school textbooks and other teaching material. The curricula are implemented at all Primary
Education Schools across the country. Regional Directorates of Education (Primary and/or
Secondary) are responsible for administrative aspects and for overseeing the operation of the schools
in their respective region.
As far as the structure of Primary Education in Greece is concerned, Primary Schools’ attendance is
six years and includes the following grades: A, B, C, D, E, F. Due to the particular Greek geographic
morphology and in order to ensure access to Public Education nationwide, Primary Schools are
characterized according to their operational classes as single teacher, two-teacher or three-teacher
and up to twelve-teacher based on the teachers – pupils ratio. Schools with few teachers form classes
with up to fifteen (15) pupils per class, while schools with six (6) teachers and above have no more
than twenty-five (25) pupils per class (Presidential Decree 79/2017). Otherwise, classes are further
divided into smaller groups.
In Primary Education subjects are taught by one single teacher of University Education or by a
specialist teacher, wherever it concerns a special subject, according to the study programs. The only
exception stands for Music, Art, Drama, Physical Education and Flexible Zone which may be delivered
to more than one teachers. Moreover, in four or five-teacher Primary Schools, Primary Education
teachers may teach Information and Computer Technology under the condition that they hold a Blevel certificate of skills in Information and Computer Technology.
Current Primary Education National Curricula are modeled on the basis of the Cross Thematic
Curriculum Framework for Compulsory Education (DEPPS) (Ministerial Decisions 21072β/Γ2/28-22003 and 21072α/Γ2/28-2-2003). The cross-thematic approach defines the structure of teaching. It
aims at a balanced horizontal and vertical distribution of educational material. It promotes cognitive
subjects interconnection as well as comprehensive analysis of key concepts. In addition, the
innovative "Flexible Zone of Interdisciplinary and Creative Activities" is part of DEPPS. Also, National
Curricula specify:
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•

Subjects’ aims

•

Educational objectives

•

Thematic units

•

Indicative activities and cross-thematic projects.

When it comes to STEM, the subjects taught in Primary Education are:
•

Mathematics (all grades)

•

Study of the Environment (grades A, B, C, D)

•

Natural Sciences (grades E, F)

•

Information and Communication Technologies (all grades)

Additionally, within the context of both the innovative Flexible Zone and the optional school activities,
teachers may undertake actions related to STEM pertaining to Environmental Education and Health
Education. The above emphases the empirical, interdisciplinary and team approach to knowledge so
as to help pupils develop their social skills and critical thinking, while encouraging schools to open up
to society.
The following table presents taught time distribution per STEM subject and class, for six-teacher and
above Primary Schools:
Table 6: Weekly timetable per subject and grade in six-teacher and above Primary School (Greece)
A/0

Subject

A

B

C

D

E

F

1

Mathematics

5

5

4

4

4

4

2

Study of the
environment

4

4

2

2

-

-

3

Natural Sciences

-

-

-

-

3

3

14

ICT

1

1

1

1

1

1

TOTAL

10/30

10/30

7/30

7/30

8/30

8/30

Regarding the teaching methods and material in general, teachers must implement the curricula while
taking into consideration the special conditions prevailing in their classes, in order to achieve the
educational objectives. In the curricula, particular emphasis is placed on the cross-thematic approach
to knowledge. It is within this framework that the "Flexible Zone of Cross-thematic and Creative
Activities" is introduced, based on the pupil’s experience through activities and projects. Teachers are
provided with guidelines on teaching in line with the Cross-thematic Curriculum Framework for
Compulsory Education (DEPPS). They are supplied with 'teacher manuals' accompanying each
subject. In addition, co-operation with school advisors provides them with invaluable pedagogic
support.
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Primary Education school advisors substantially encourage the implementation of new more effective
teaching methods. 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. Moreover
the development of synergies with the Local Laboratory Centre plays an important role in STEM
teaching.
School textbooks have been elaborated based on respective analytical study programs applicable to
subjects, grades and education levels, and are distributed free of charge to pupils at all schools of the
respective education level. There are approved textbooks for each subject and grade. The selection
and approval of the material is conducted at central level by the Ministry of Education, Research and
Religious Affairs, following the evaluation of the said material and recommendation by the Educational
Policy Institute.
Special emphasis is placed on the Information and Communication Technologies inclusion in the
educational process. To this end, the Ministry of Education provides software for classroom use.
Moreover, there are two websites maintained by the Ministry of Education (the official education portal
e-yliko.gr and the Digital School) that constitute interactive communication and teaching support
channels, where teachers and schools can post relevant educational material. In parallel, efforts for
extension of primary school’s equipment with computer laboratories are being made.

3.1.2 Summary of innovative practices
Below is a summary of some of the innovative practices on teaching STEM in Primary Education that
were identified during the research phase of the CREATE skills project.
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. By designing, cultivating, and harvesting organic school gardens,
children experience deeper understanding of natural systems and ecosystems and become better
stewards of the earth. Indicative objectives are the following:
•

to develop basic knowledge for the structure, formation and function of a(n) (organic) school
garden

•

to recognize basic plant categories such as groceries, aromatic plants, flowers and to discern
their characteristics

•

to cultivate plants in raised beds in the school garden and become young farmers connected
with the food production process

•

to observe and describe the development of plants in a "seed to seed" approach
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•

to take care of the plants throughout the seasons of the year and learn about the cycle of jobs
that need to be done in a school garden

•

to be able to confront pests and plant diseases in an organic/natural way, with simple materials
and substances, without the use of conventional pesticides

•

obtain deeper knowledge about organic gardening and deeper understanding of co-cultivation
of plants and plants communities

•

to recognize the basic elements and advantages of organic fertilizers

•

to make their own organic fertilizer through the process of composting in the school garden
composter

•

to discuss and become sensitized on the role of plants in contemporary nutrition habits

•

to collect traditional recipes and cook their own meals in conventional cookers and/or solar
cookers

•

to dehydrate fruits, vegetables and herbs for food preservation in solar dehydrators made out
of card boxes

•

to discuss about the energy resources of the school garden and become sensitized on water
preservation issues

•

to write stories about the school garden incidents and experiences throughout the year

•

to develop active citizenship and solidarity though voluntary work in the school garden and
with the sharing of garden crops with fellow citizens in need

This is an (inter)thematic/interdisciplinary topic/OSOS accelerator, which interweaves nearly all
subject domains of formal, non-formal and informal education, ranging from Science, ICT,
Mathematics, Technology & Engineering to Language, History, Arts, Physical Education etc.
Learning Science through Theater
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 to
primary and high school students to stage a play and dramatize scientific concepts and knowledge
from the material being taught in schools.
The LSTT’s domain specific objectives are to:
•

Get students interested in science and research through theatrical play
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•

Teach students how to develop a theatrical script, relevant to a scientific topic

•

Initiate the development of a theatrical performance by students, regarding a scientific topic

•

Initiate contact between students and other professionals (for example directors and
musicians)

•

Bring schools closer to local community

•

Engage parents and the general public into schools’ happenings and events

•

Build National‐wide student networks

•

Open the school to the community and involve all the stakeholders.

Towards attaining these objectives, peripheral aims are formed addressing students’ needs to:
•

develop understanding about scientific inquiry

•

develop abilities necessary to do scientific inquiry

•

identify questions and concepts that guide scientific investigations

•

design and conduct theatrical scripts relevant to scientific concepts and issues

•

use technology to improve investigations, communications and the development of theatrical

•

performances and videos

•

formulate and revise scientific scripts exploiting creativity and imagination

•

recognize, analyse and imagine alternative explanations and models

•

communicate a scientific argument or issue in a creative way

•

develop lifelong learning skills

•

develop attitudes befitting a scientific ethos

•

link with science and society in a personal context

The LSTT aims at the enhancement of the students’ cognitive involvement, their representation of
scientific content using their cognitive processes, the students’ involvement using their bodies or
gestures, their emotional involvement, the social interaction and communication between them, the
use of past experiences and the creation of new ones based on socio-political and historical
framework and on beliefs and behaviors, their brain, body and emotion coordination and finally the
holistic use of their personality and their motives. As a result, students manage to constructively build
on each other’s ideas, enhance their learning of scientific concepts, co‐create and perform theatrical
plays.
Chania Regional Directorate of Primary Education
CRDP 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 Objects. Also teacher training
activities are organised, involving 400-500 teachers per year. Also, the number of pupils who have
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visited the LCPS of Chania is close to 10,000. Some of the activities of LCPS of Chania are
summarized below:
1. 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.
2. There is planning of study visits in the field of the Physical Sciences per school unit. In these visits
and in consultation with the teachers, the children participate in laboratory works, where they see and
observe phenomena, test their pre-existing perceptions, and participate themselves in some of the
activities. So the natural sciences come out of the paper and get their normal position explaining live
"how" and "why". At the same time, teachers get ideas that they will apply and multiply in their school.
3. Mainly at the beginning of each school year, visits are made to schools upon request for the
establishment of a science laboratory, its organization, the proposal for purchasing equipment, etc.
4. From 2009 to the present day, in collaboration with primary school teachers and pre-school
education, training and seminars are planned and carried out (workshops, seminars, training
programs, intercultural and in-school training) aiming at the activation of teachers in a laboratory
based on methods such as group co-operative and guided exploratory / discovery methods.
For example, during the school year 2016-17, all elementary and pre-Primary Education teachers in
Chania participated in training and workshops that took place during the two-month period from
October to November in the field of EKPH Chania.
In addition to direct targeting to improve day-to-day teaching, an attempt is made to open Science to
the general public, as we believe that their general acceptance and "popularization" increases the
intimacy of the students and thus facilitates their more efficient teaching. So:
1. In the last 5 years they have been organizing "Celebrating the Natural Sciences in Chania".
2. Afternoon Meetings, "Science Cafe.
3. Demonstration of experiments at events organized by other organizations
4. Presence at conferences for the teaching of natural sciences in Primary Education
5. Cooperation with the Technical University of Crete
All these activities are uploaded and described on the website of the HFC Chania
(https://ekfechanion.eu)
Last but not least, when it comes to the Center of Informatics and New Technologies (C.I.N.T. or
KEPLINET), it generally supports school units technological equipment through repairs and upgrades.
CINT Activities have increased (teacher training in New Technologies, A1, A2, B1, B2); their work is
particularly valuable, as they address and contribute to specializing in new technologies. KEPLINET
of Chania is particularly active, having in its history, besides the training of teachers in New
Technologies, important actions so as to raise awareness and inform pupils and teachers
(competitions, workshops, etc. in collaboration with the School Counselor of Informatics).

3.1.3 Main research works on the teaching of STEM at the primary
school level
As far as the trends on research regarding the teaching of STEM in Primary Schools, these are in line
with approaches from international bibliography. The official guidelines provided centrally by the
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Ministry of Education, Research and Religious Affairs and the Educational Policy Institute (IEP), but
also many research works (eg. Stylos, 2014, Trends and practices of teachers on STEM teaching in
Primary Education) promote inquiry-based learning methodologies on STEM teaching. Also, teambased learning approaches are frequently highlighted, as research (both Greek and international)
shows that the performance of primary school students that work in team-based projects is better
than those working individually (Foley & O’ Donnel 2002, Johnson & Johnson 2002).
Moreover, nowadays these approaches are enriched by creating links and synergies with arts
practices following a transdisciplinary approach. Seroglou et al. (2017) in the collective work “Opening
Science to Society” present a series of transdisciplinary approaches that can foster the skills,
knowledge, participation of primary school students in STEM subjects. Links with theatre, cinema,
video art and creative writing are some of the cases analysed in the book. These approaches have
the additional advantage that they can lead to the development of civic and 21st century skills and
provide a more holistic framework for the personal development of primary school students.

3.1.4 Conclusions
To conclude, teachers' efforts to improve the teaching techniques of natural science courses and to
correct the potential cognitive gap are evident. This shows that there is still room for improvement but
we are in the right direction. The co-operation between Regional Directorates for Primary Education,
IEP, School Counselors and Primary Schools can help educators to convey to the children the magic
of natural sciences. As far as central policies are concerned, some targeted educational reforms
would seem necessary to make the law clearer to implement. Also it is proposed to maintain the multicomponent and shared type of performance of administrative responsibilities and tasks with a more
distinct and universal assurance and increase educational staff’s training quality and social cohesion
and harmonious coexistence of public education officers.

3.2 Main results of needs analysis
3.2.1 Main results of interviews with school directors
Summary of sociodemographic data
In total, 5 School Directors from Greece were interviewed while at the same time they filled in the
developed Questionnaires (translated in Greek) by using Google Forms. Their age ranges from 35,
the youngest to 55, the oldest (Question1). As far as their gender is concerned (Question 2), three of
them (60%) are male, while 2 of them (40%) are female. (Chart 2.1).
As far as their years of experience is concerned (Question 4), two of them have been School Directors
for 7 years (40%) and the rest respond as follows: one has been in the position for one year, one for
18 months and one for 6 months.
The findings of Question 5 are of particular interest as four out of five interviewed school directors
stated that they have not received specific training on school management.

Issues related to the importance of STEMs in Primary Schools
The issues related to the importance of teaching STEM subjects in Primary Schools were addressed
by the following questions:
Question 6: Do you consider it is important to teach STEM in primary school?
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Question 7: Do you think it is necessary for students to learn how to apply STEM content to their daily
lives?
Question 8: Do you believe students should learn STEM content for their future?
Question 9: Do you think that the time devoted to STEM subjects within primary school hours is
enough?
Regarding Question 6 and Question 7, all Directors agree that it is very important to teach STEM
subjects and scientific methodologies and thinking as early as in Primary Education. At the same time
only one of them does not believe that the application of STEM subjects’ content is useful in the daily
lives of the primary school students. Furthermore, as far as Question 8 is concerned, everyone agreed
that learning STEM content is a very important tool for the student’s future. Last but not least, the vast
majority of the respondents to Question 9 (four out of five, 80%) believes that the time devoted to the
teaching of STEM subjects in primary school is not enough and that there should be an increase in
order to achieve more efficient STEM education.

Methodological aspects of teaching STEM
This important section was addressed by the following questions:
Question 10: Do you think that in your school the subjects of STEM are taught differently from other
subjects?
Question 10.1: What aspects of the way STEM subjects are taught would you highlight?
Question 11: Do the teachers at your school know how to motivate students in STEM subjects?
As far as the differences in the teaching methodology between STEM and other subjects in their
respective schools are concerned, 4 out of five (80%) state that there are indeed differences, while
the respondent that disagrees adds that the teaching of STEM should indeed be differentiated in the
future. Some of the main aspects which differentiate the teaching methodologies on STEM that were
mentioned (Question 10.1) are:
•

Inquiry-based learning

•

Problem solving

•

Critical thinking

•

Game- based and creative learning

•

Project-based and team-based learning

•

Interactive exercises and experiments

•

Links with daily life problems and applications

Last but not least, on Question 11 some interesting findings can be spotted. Two out of five School
Directors responded negatively, two responded positively and one stated that teachers are only
partially able to motivate students in STEM subjects.

Resources and infrastructures
The following questions address the issues of schools’ resources and infrastructure:
Question 12: Does your school have sufficient resources to work on STEM subjects properly?
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Question 13: Do you have laboratories and other spaces at the school to work with students in STEM
subjects?
The respondents’ answers are different. Three out of five, or 60% states that their school does not
have sufficient resources for efficient STEM teaching. Furthermore, also three out of five mentioned
that when it comes to educational resources the situation is satisfactory.
As far as school infrastructure is concerned, three out of five respond negatively, one states that the
only existing laboratory in the school is a computer lab and one adds that the infrastructure is only
partially efficient and should be improved if funding becomes available.

Education and training
This section concerns the training and education of the teaching staff in the respective schools and
is addressed by the questions:
Question 14: Do the teachers in your school have sufficient and necessary training to properly teach
STEM?
Question 15: Do you consider that the teaching staff needs more training?
Question 15.1: Can you indicate what training they need?
Question 16: Does the teaching staff have specific spaces for training on new methodologies applied
to STEM?
On teachers training (questions 14 and 15) the vast majority (80%) of the participating Directors state
that teachers in their schools do not have sufficient training to properly teach STEM subjects, while
all of them agree that the teaching staff would benefit from additional trainings and/or seminars on
teaching methodologies and approaches.
When it comes to specific trainings (Question 15.1), the following main topics were mentioned:
•

Attracting students’ interest

•

New digital technologies

•

Interactive workshops

•

Modern teaching methodologies on STEM

Finally, when it comes to the spaces available for teacher training in their respective schools (Question
16), the answers vary. One respondent states that there are enough spaces, two mention that the
computer labs are available, one responds negatively and one states that the students’ classrooms
are used.

Student issues (motivation, effort, etc.)
This section was addressed by the following questions:
Question 17: Are your school's students sufficiently motivated with STEM subjects?
Question 18: Do you consider that the effort of the students at your school is good in relation to STEM
subjects?
Question 19: Do you consider that the student's academic performance is good in relation to STEM?
Question 20: With regard to gender differences, do you think there are differences in terms of
participation, motivation or performance?
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On Question 17, two out of five respondents answered positively, while two considered that their
student’s motivation is only partially sufficient. One respondent stated that there is not enough
evidence available to back any claim. The same situation can be spotted for question 18 regarding
the student’s effort: Two responded positively, one said the effort is satisfactory enough, while one
responded negatively and one stated that there is not enough evidence available in order to back any
claim. Regarding the students’ academic performance, two out of five respondents are totally
satisfied, two stated that there is room for improvement among their schools’ students, while one
mentioned that cannot have a firm stance on the question as he considers the notion of academic
performance in Primary Education obscure.
Last but not least on Question 20 regarding any differences in terms of gender, 3 out of five responded
that they do not notice any difference at all on the motivation, interest and performance of their
students, while two stated that there is not relevant data collection that differentiate the students in
terms of gender so they could not give a definite answer.

Overall evaluation and other important data
This section refers to the overall opinion and evaluation from the part of the participating School
Directors on the state of the art of STEM teaching in Primary Education. It was addressed by the
following questions:
Question 21: What is your opinion about STEM teaching in your country?
Question 22: What do you think could be improved for a better learning of STEM content by students?
Question 23: Could you name three strengths and three weaknesses about the incorporation of STEM
in Primary Education?
All respondents hold negative or partially negative opinions regarding the state of the art on the
teaching of STEM subjects in Primary Education. Some of the comments raised are that it is oldfashioned, basic and insufficient. Moreover, two of the respondents explicitly mentioned that they
consider STEM education as non-existent in Primary Schools in Greece.
When it comes to suggestions and recommendations towards improving STEM education in Primary
Schools there are many common responses, mainly concerning teachers’ training and education,
integration of modern pedagogical approaches including creative, inquiry-based and game-based
learning from the part of the teachers. Furthermore, the issue of the lack of sufficient national funding
and educational strategy was raised as well as the opportunities for creating synergies with relevant
stakeholders such as local science centres or laboratories that could foster an improvement on STEM
education. Last but not least, below is a summary of the strengths and weaknesses regarding STEM
teaching in Primary Education that were mentioned among the responses.
Strengths:
Team based-learning and interactive pedagogical approaches, opportunities for co-creation of
knowledge by the students, inquiry-based methodologies, development of 21st century skills,
approaches that can foster the interest and participation of all students.
Weaknesses:
Lack of sufficiently trained teachers, time (school hours devoted to STEM subjects in Primary
Schools), lack of national funding, lack of sufficient infrastructure, insufficient national educational
strategies, expensive necessary equipment, lack of strategies for supporting and motivating teachers.
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3.2.3 Main results of the teachers´ questionnaires
Summary of sociodemographic data
In total 51 Primary school teachers were reached and answered the online Google Forms
questionnaire across Greece, slightly exceeding the project’s target of 50. Both their age (25 the
youngest and 59 the oldest) and the years of their teaching experience (ranging from 2 to 35 years)
vary, thus covering a broad spectrum suitable for analysis. In terms of gender, 42 are female (82.4%)
and 9 are male (17.6%).
Figure 12. Participating Primary School teachers´ gender (Greece)

Female
Male

17.6

82.4

The vast majority of the respondents are identified as primary school teachers; due to the national
framework which sets that the teacher in Greek Primary Schools teaches all subjects in the official
curriculum. Two of them are foreign language teachers and one Physical Education teacher.

Issues related to the importance of STEMs in Primary Schools
In general, school teachers who took part in the consultation consider that the teaching of STEM
subjects in Primary Education is very important for the students, both in terms of their future
professional and personal development (92.2%) and everyday life (94.1%). More specifically, on the
Question 6 “Do you consider it is important to teach STEM from primary school?” 48 out of 51
respondents (94.1%) answered positively, while the same number of teachers believe that it is
important that it is necessary for students to learn how to apply STEM content to their daily lives
(Question 7). Moreover, 47 respondents (92.2%) believe that it is vital for students to learn STEM
content for their future (Question 8).
Figure 13. Do you consider it is important to teach STEM as early as in Primary School (Greece)

Yes

No

N/A

94.1

38

Figure 14. Do you consider it is important to teach STEM as early as in Primary School (Greece)

Yes

11.8 21.6

No

N/A

66.6

Methodological aspects of teaching STEM
Regarding the questions referring to the teaching methodology of STEM subjects in Primary
Educations the responses vary and lead to interesting findings.
A narrow majority of primary school teachers (27 out of 51 or 52.7%) states that the way they work
STEM subjects in the classroom is different than other subjects in terms of methodology and
approach. They were also asked what differentiates it; some of the main common answers can be
found below:
•

Use of digital technology and PCs

•

More interactive methodologies

•

Educational trips

•

Inquiry-based approaches

•

Project-based and teamwork exercises

•

The use of extra educational material apart from the official school textbook

Figure 15. Do you work STEM subjects in the classroom differently from other subjects

Yes

No

N/A

19.6
52.9
27.5

Furthermore, a significant majority of respondents (39 out of 51 or 76.5%) mention that they do not
work in an integrated way the contents of STEM in the classroom. At the same time, 36 respondents
(70.6%) believe that the way STEM is taught motivates their students but on the other hand 38

39

(74.5%) state that they are not satisfied by the way STEM subjects are taught in primary school. And
finally, 34 respondents (66.7%) agree with the statement that working on STEM subjects means more
than just teaching additional science and math content.
Figure 16. Do you think the way STEM is taught motivates students? (Greece)

Yes

No

N/A

9.8
19.6
70.6

Figure 17. Do you like the way STEM subjects are taught in Primary School? (Greece)

Yes

17.6 7.4

No

N/A

74.6

Resources and infrastructure
When it comes to evaluating their school’s resources and infrastructure capacity regarding STEM
teaching, the majority of respondents hold negative opinion.
Figure 18. Does your school have sufficient resources to work on STEM subjects properly? (Greece)

Yes

No

N/A

11.8
19.6
68.6
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Figure 19. Do you have laboratories and other spaces at the school to work with students? (Greece)

Yes

9.8

No

N/A

25.5

64.7

Education and training
The questions concerning the education and training of the teaching staff revealed some interesting
findings: The vast majority of the teachers participating in the consultation responded that they feel
they do not have received sufficient education and/or training on teaching STEM (neither in their initial
academic studies nor during additional professional trainings). On the other hand, their willingness,
interest and motivation to receive more training is evident: 44 out of 51 (86.3%) explicitly stated their
willingness to be further trained on teaching STEM in Primary Education. Some of the main common
responses regarding the type and topic of training that were mentioned can be found below:
•

Integration of digital technology

•

Modern STEM teaching methodologies (interactive approaches, inquiry-based learning)

•

Additional educational resources

•

Approaches to attract the interest and increase the motivation of students

Figure 20. Do you think that during your initial studies at university you had enough training to work in STEM
subjects? (Greece)

9.8
3.9

Yes

No

N/A

86.3
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Figure 21. Are you currently sufficiently trained to work in STEM subjects? (Greece)

Yes

15.7 13.7

No

N/A

70.6

Figure 22. Are you co-workers sufficiently trained to work in STEM subjects? (Greece)
Yes

7.8

No

N/A

33.3
58.9

Figure 23. Would you like to receive more training to better teach STEM subjects? (Greece)

7,8%

Yes

No

N/A

86.3

Student issues (motivation, effort, etc.)
The vast majority of the respondents state that they are satisfied by the motivation shown by their
students (80.4%: 41 out of 51) while a significant 15,7% states that they do not know. When asked to
rate their students’ motivation (from 1 to 10) fifteen rated it with “7”, twelve with “8”, ten with “9” and
seven with “5”.
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When it comes to the appreciation of their students’ efforts and performance in STEM subjects, the
teachers’ responses are similar. 32 out of 51, or 62.7% of respondents believe that students make
enough effort when working on STEM content, while the 64.7% is satisfied by the students’
performance.
Figure 24. Rate from 1 to 10 your students motivation (Greece)
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Figure 25. Do you consider that the students´ academic performance is good in relation to STEM subjects?
(Greece)

Yes

No

N/A

27.5
7.8

64.7

Finally, regarding potential differences between male and female students related to their motivation,
participation and performance, the responses do not show a clear picture. Percentages are divided
into yes, no or no answer in the same level.

Overall evaluation and other important data
Primary school teachers were asked a series of questions to evaluate the state of the art on STEM
teaching in Primary Education in Greece. The findings show that the respondents hold overall
negative opinions on the current situation of STEM teaching in Greece. They were asked to rate it
from a one to five scale and more than 90% of the responses ranged from 1 (very bad) to 3 (average).
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Figure 26. Rate from 1 to 5 teaching STEM in your country (Greece)
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The participants were also asked qualitative questions in order to further identify the challenges and
explore recommendations that could improve STEM teaching in Primary Education in Greece. For
example, the most common response on the Question 29 “What do you think could be improved for
a better learning of STEM content by students?” was Teacher Training. Some more common
responses are summarised below:
•

Investment for improvements on infrastructure (laboratories, PCs, etc)

•

Increased time devoted on STEM subjects in the primary school curriculum

•

Additional educational resources

•

Update and improve the primary school textbooks

•

Structural changes towards more flexibility in terms of the curriculum and toward a more
holistic approach of STEM teaching

Last but not least, below is a summary of the strengths and weaknesses regarding STEM teaching in
Primary Education that were mentioned among the participating primary school teachers:
Table 7: Strengths and weaknesses (Greece)

Strengths

Weaknesses

Motivation, participation and interest shown by the
students regardless of age

Lack of teacher trainings

Opportunities for applying modern teaching
methodologies (such us inquiry-based learning,
teamwork and project-based learning)

Lack of modern educational resources

Application of STEM content in students’ everyday
life

Lack of sufficient infrastructure and relevant spaces
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Strengths

Weaknesses

Links with secondary education

Need for specialised STEM teachers (according to
the national framework the teacher in Primary
Education Is responsible teaching all STEM subjects
plus the humanities and social science subjects)

Fostering of skills and knowledge important for
student’s future

Lack of funding

The recent introduction of an Information
Technology course in the school curriculum

3.2.4 Main results of the students´ questionnaires
Summary of sociodemographic data
In total, 69 primary school students participated in the questionnaire from Greece, exceeding the
target of 50. 56.5% are male and 43,5 are female. Their age ranges from 8 to 12 years old, with the
majority (58%, 40 out of 69) being 11 years old.

Issues related to the importance of STEMs in Primary Schools
As far as the importance of learning STEM subjects is concerned, the vast majority of primary school
students, considers it very important for both their daily life (92.8%) and their future (89.9%).
Moreover, when asked if they consider the time devoted on STEM subjects in the school curriculum
sufficient, the majority (71%) responded positively. This contrasts the findings on the teachers’
questionnaires.
Figure 27. Do you think that the time spent in your school timetable for Science and Maths subjects is enough?
(Greece)

Yes

No

N/A

24.6
71

Methodological aspects of teaching STEM
The participating school students were asked two questions in order to explore their point of view
regarding the STEM teaching approaches that are implemented in the classrooms. Firstly, a series of
statements regarding teaching methodologies and activities were pointed out and the students could
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answer whether these are being implemented in their school and how often. The findings are
summarised below, by highlighting the number of students’ responses:
Table 8: Explain how your work in Science and Maths classes
Almost never

Sometimes

Almost always

Individually

15

40

14

In groups with my
colleagues

24

28

17

Exercising and practicing
in class

1

11

57

In class the teacher
explains and then we do
homework at home

5

15

49

We work in laboratories
or special classrooms

55

13

1

We do experiments

12

38

19

Excursions and school
trips

12

40

17

Moreover, the majority of participating primary school students (62.3%) responded that STEM
subjects are being taught differently than other subjects in their respective classroom.

Resources and infrastructure
The same approach was used for exploring the state of the art on resources and infrastructures from
the primary school students’ point of view. A series of statements were written and students were
asked to respond whether these are true in their school. The results are being summarized below:
Table 9: Explain what resources are used in science class
Almost never

Sometimes

Almost always

Digital whiteboard

38

15

6

Lab

59

9

1

Tablets

62

5

2

Laptop computers

43

17

9

Computer room

42

22

5

Libraries

54

11

4

Cultural visits

14

42

13

Excursions

14

42

13
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Education and training
The vast majority of students responded positively when asked whether they understand well the
teacher's explanations in the classroom.
Figure 28. Do you understand well the teachers´ explanations when teaching science/mathematics? (Greece)

Yes

No

N/A

5.9

89.1

Student issues (motivation, effort, etc.)
Regarding the evaluation of their own participation, motivation and performance in STEM subjects,
the majority of primary school students who participated in the consultation hold positive opinions.
More than 80% answered positively when asked if they are satisfied with their participation, their
motivation and their performance. More over students were also asked to rate from a 1 to 10 scale
the above-mentioned characteristics, and the results correspond with the previous responses as in
all questions the ratings range from 6 to 10, with the majority being 9 and 10 (excellent).
Overall primary school students appear to be very satisfied about their performance, motivation and
participation in STEM subjects.

Overall evaluation and other important data
Lastly, the participating primary school students were asked what in their opinion could be improved
in STEM teaching. The overwhelming majority (51 out of 69) did not give a definite answer.
Nevertheless, among the remaining 18 responses there seems to be an agreement in terms of
recommendations for improvement. The main points that are highlighted from the students’
perspective are:
•

More educational trips and visits to science centres/museums

•

Use of laboratories

•

Integration of digital technologies in the classroom

•

Improvements related to the teachers’ methodology

3.2.5 Main results of the families´ questionnaires
Summary of sociodemographic data
In total 64 parents of primary school students were reached and responded to the online Google
Forms questionnaire across Greece, exceeding the project’s target of 50. Their age varies (ranging
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from 34 the youngest and 60 the oldest). In terms of their education level, 54 out of 64 respondents
are Higher Education graduates while 10 have graduated from Secondary Education. As far as their
gender is concerned, 46 out of 64, or 71.9% are female and 18 out of 64, or 28.1% are male.

Issues related to the importance of STEMs in Primary Schools
In general, parents who have participated in the consultation believe that learning STEM is equally
important to their child's daily life and future: 98.4% and 96.9% respectively. On the other hand, 33
out of 64, or 51.4% states that the time devoted to STEM subjects within primary school hours is not
sufficient according to their opinion.
Figure 29. Do you think that the time devoted to STEM subjects within Primary School hours is enough?
(Greece)

Yes

No

N/A

10.9
37.5
51.6

Methodological aspects of teaching STEM
A slight majority of participating parents believe that teachers in STEM classes do not use appropriate
teaching methodologies (34 out of 64; 53.1%). At the same time, a significant majority (49 out of 64)
states that there are indeed methodological differences between STEM subjects and other subjects.
Figure 30. Do you think that there are methodological differences between STEM subjects and other subjects?
(Greece)

Yes

No

N/A

14.1
9.4
76.5

Resources and infrastructure
The results of the parents’ responses to the questions concerning schools’ infrastructures and
responses show that in their opinion there are some evident pitfalls. The majority of participating
parents states that their children's school does not have sufficient resources to work on STEM
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subjects properly and that there are not enough laboratories and other spaces at the school for
students to work in STEM subjects; 62.5% and 64.1% respectively.

Education and training
Parents were asked their opinion on the sufficiency of teachers’ training and education and the results
show that the slight majority of parents (51.4%) do not believe that teachers have received sufficient
training on teaching STEM subjects in Primary Education. 20.3% answered “no”, and 28.1% did not
say anything.

Student issues (motivation, effort, etc.)
When asked about their children’s motivation, effort, performance and participation in STEM, parents
seem to be very satisfied. On the following three questions
•

Is your child sufficiently motivated with STEM subjects?

•

Do you consider that the effort of your children is good in relation to STEM subjects?

•

Do you consider that your children academic performance is good in relation to STEM
subjects?

the majority of responses were positive: 89.1%; 78.1% and 75% respectively.
Some interesting findings can be spotted on the questions regarding potential gender differences.
The results show that parents do not hold a definite opinion and that in general they have not
considered it as an issue.
Figure 31. Is the participation of boys greater than girls in STEM subjects? (Greece)

Yes

No

N/A

25
50
25

Overall evaluation and other important data
When it comes to an overall evaluation of the STEM teaching in Primary Education in Greece, parents
were asked to rate it on a scale of 1 (not good enough) to 5 (excellent). As results show, the vast
majority of responses rate it 3 (average) and below.
Respondents were also asked by an open question to give recommendations that in their opinion
could improve the state of STEM teaching in Primary Education. Some of the main common
suggestions can be found below:
•

Better and more frequent use of laboratories and other spaces; infrastructures’ improvements

•

Better trained and more specialized teachers
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•

The introduction of digital technologies

•

More time devoted to STEM teaching either as part of the official curriculum, either in the
context of extra-curriculum activities organized by schools

•

More and more efficient funding

•

More practical approaches; links with everyday life problems

Figure 32. Rate from 1 to 5 teaching STEM in your country (Greece)
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3.2 Conclusions
About socio-demographic aspects
The nature of the national legislative and administrative framework in the field of education, which
combines centralized and decentralized structures as described in desk research, shows that there
is a clear effort from the part of the state to include the vast majority of the population in Primary
Education (and STEM education more specifically), including those from disadvantaged
backgrounds. When it comes to the teaching and administrative staff working on STEM in Primary
Education, their age and years of experience vary, thus making the introduction of innovative and
modern approaches more challenging in some cases. This is tackled by the synergies between
schools and structures like the Regional Laboratory Centres.

About the importance of STEM
The results of the CREATE skills consultation are clear when it comes to the importance of STEM
teaching in Primary Education. All target groups (School heads, teachers, parents and primary school
students) agree that it is very important to include STEM teaching from as early as primary school.
Learning STEM content is considered by all target groups a strong advantage for the personal,
academic and future professional development of students. It is also stressed that through their
participation in innovative STEM teaching methodologies, in the cases that they are being applied,
students develop 21st century life skills.

About teaching methodologies
During the research phase for developing this Report it has been shown that the STEM teaching
methodologies in Greek Primary Education is a topic on which some issues and criticism can be
spotted. Even though the majority of all target groups responding to the CREATE skills questionnaire
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agrees that teaching STEM includes aspects that differentiates it from other subjects, it is implied that
in practice a lack of modernization is evident. For example, the responses of the primary school
students show that little innovation is integrated in the STEM teaching methodologies, and when
asked what could be improved one of the common answers was modernization.

Firstly, one of the challenges regarding the implementation of modern STEM teaching approaches is
the fact that primary school teachers are not specialized. This is partially compensated by the frequent
synergies between schools and structures like the Regional Laboratory Centres and the School
Counsellor. On the other hand, all target groups of the CREATE skills consultation (including the
teachers themselves) consider that primary school teachers are not sufficiently trained through
specific STEM teaching seminars or trainings either. Teacher training is one of the common
recommendations that can be found among all target groups when asked what could be improved on
STEM teaching.
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. However, due to some limitations posed by the general national context as
explained above (such as the lack of teacher training, the lack of sufficient infrastructures, resources
and funding) there is still room for improvement.

About resources and infrastructures
When it comes to sufficient infrastructures and resources to properly teach STEM subjects by
following modern approaches, there are some evident lacks and challenges. All target groups of the
CREATE skills 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
often.
To sum up, the lack of sufficient infrastructures and resources is considered by all CREATE skills
target groups as one of the main challenges regarding STEM teaching in Primary Education.

About students´ issues
Last but not least, and regardless of the challenges and problems showcased above, it seems that
when it comes to issues related to primary school students’ motivation, interest, participation and
performance, the state of the art shows a positive picture. When asked about those issues, the
majority of all target groups mention that they are satisfied with students’ motivation and performance.
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4.

LITHUANIA

4.1 Desk Research. State of the art
4.1.1 Educational policies, legislative framework
Education is one of government priority areas in Lithuania. Education system has to be modern and
prepare capable for developing people, who are able to easily adapt to labor market requirements
and integrate into it.
Since 2005, the Education Law places responsibilities on municipalities to have in place an optimal
network of schools. This required the development and agreement of initial plans within all 60
municipalities and has seen considerable reorganization of the school network, with the total number
of municipal schools reducing from 1 429 to 1 107 between 2005 and 2015.1
Municipality schools have to implement educational programs set by Ministry of Education and
Science. After agreeing with municipality, each primary or secondary school can choose one of
following education profiles: engineering, STEM, arts or sports, but only formal education programs
registered in the Studies, Curriculum and Qualifications Register can be conducted at the school.
Private schools choose educational profile on their own. Educational programs are created and tested
by Education Development Centre under the Ministry of Education and Science of The Republic of
Lithuania.2
Education Development Centre (EDC) is an official state educational institution acting under the
Ministry of Education and Science which provides educational support for students, teachers and
schools. As an official state educational institution, they are the national Professional development
(PD) center, cooperating with regional PD centers. They have extensive experience in implementation
of European Social Fund projects related to in-service teachers’ training and retraining system,
development of new and modern programs for teachers in Primary Schools, development of lifelong
learning opportunities in rural areas, dissemination of curriculum innovations, development of key
competences in secondary school (grades 5-8). Now EDC is testing new “Integrated science
education program for grades 5-8”. The program identifies possible contexts and scope of content,
identifies which students’ skills are developed within this program, provides examples of potential
science research and tasks.
EDC is a partner and initiator in Science education related projects, initiatives and activities. Center
has carried out teacher training program, which is built on the basis of: the methodological resources
1

Organization for Economic Co-operation and Development (OECD) Reviews of School Resources Lithuania, 2016

2

The Republic of Lithuania Science and study law no. XI-242 Amendment law
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(lessons plans, filmed lessons, projects and other examples of activity-based, student-centered
practices); competence – oriented learning websites in science and communication in Lithuanian
language for 5–8 grade students; self-assessment tools. Education Development Center organizes
national and international internships for in-service teachers, working in STEAM3 fields and creates
a network of STEAM education-oriented schools in Lithuania. They lead local and international STEM
innovation workshops for teachers, policy makers and other stakeholders in the field of education.
Together with international partners EDC has developed a professional development program for
STEAM teachers. Center collaborates with teacher associations in conferences, where teachers
share good practice, develop new strategies on curriculum implementation; introduce their academic
and scientific achievements.4
In 2014 Ministry of Education and Science has created Specialized engineering program for primary
and secondary schools. The founder of the school, municipality or a private founder, can choose
freely to use this program or not. There are three schools teaching according this program in
Lithuania.5 In 2016, the Ministry of Education and Science introduced IT program for Primary Schools
and in 2017 began testing it in 10 schools. From 2020 this program will be compulsory for all
elementary schools.
Facts and statistics
In Lithuania students begin school at six years old.
●

Primary (6 - 10 years old): Preschool and grades 1 to 4;

●

Secondary (11 - 14 years old): grades 5 to 8;

●

High school (15 - 18 years old): grades 9 to 12.

The population has been decreasing for several years now, so the number of students decreased
proportionally.6 The number of teachers varies quite proportionately.
Figure 33. Number of students in Lithuania
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Statistics Lithuania
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In Lithuania, one teacher has a significantly lower number of students than the EU average. At 2015
in Primary Education level, one teacher had 10.3 students (in the EU - 14.8 in 2014), secondary - 7.3
(12.5), high school - 7.8 (12.7). The value of this indicator depends on how the relative number of
teachers is calculated. In Lithuania, the relative position of a teacher is equal to 18 contact hours
(lessons) per week.
In recent years, the amount of funds for education has increased (from 1940.7 million in 2012 to
2021.7 million in 2015), while the share of Gross domestic product (GDP) in education has decreased
(from 5.8% in 2012 to 5.4% by 2015). Compared to the EU and OECD countries, Lithuania has had
fewer resources for one student and indicator differed from the international average in secondary
and high school levels (in Lithuania - 17%, in the EU countries – 27% and 24% in OECD countries).
Schools are better equipped with teaching tools such as interactive whiteboards, learning materials
for science, computers (number of computers per 100 students has increased from 13.5 to 18.5 over
5 years), but still, the lack of educational environments and educational tools in Lithuania is higher
than the average in OECD countries. In four years, the number of interactive whiteboards was doubled
in classes, but in 2016, there were only 2 interactive whiteboards per ten classes on average in
country.
Figure 34. Number of computers for 100 students.

The number of higher qualified teachers is growing (in 2012, 36.1% of teachers working in school had
a qualification category of methodologist or expert, in 2016 - 41%), but there are very large differences
in teachers’ qualification in different municipalities. Although there is a growing number of highly
skilled teachers, there is no significant progress in the achievements of the students from regions.
The achievements of Lithuanian students in the international context are moderate. International PISA
study of 15-year-old Lithuanian students identifies, the mathematical literacy of our students from
2012 remained stable (479 points (mean 494) for 2012, 478 (mean 490) for 2015), but natural
sciences have decreased (496 point (mean 501) for 2012 and 475 points (mean 493) for 2015.7

7

PISA 2015 Results in Focus and PISA 2015 Results in Focus
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More than half of teachers working in schools are 50 years and older. The data shows that with the
increase of experience up to 20-29 years old the quality of teachers' teaching experience improves,
and then begins to deteriorate.8 Unfortunately, the current conditions in the teacher labor market do
not attract talented young people: there is a small number of vacancies and new recruits are likely to
be at or near the minimum salary, which relative to national income (GDP per capita) is one of the
lowest in Europe.
Figure 35. The percentage of teachers by age in Lithuania

4.1.2 Summary of innovative practices
1. Non-profit organization (NGO) "Invest in Lithuania" with the Government of the Republic of
Lithuania started promoting STEM in Lithuania in the year 2015. At present, education strategy
is being updated, so only the projects which are already started are being implemented. By
the year 2019, 10 STEAM9 centers will be opened. A total of EUR 5.4 million are allocated for
this. The STEAM centers will be pools of modern technologies, where students will be able to
conduct experimental studies, construct, create models and explore scientific innovations
during or after classes. This program will be coordinated by the STEAM network centers
established by 5-10 regional education centers. STEAM network centers are informational and
educational spaces where STEAM initiatives, STEAM circles, STEAM teacher training events,
etc. take place. In addition to the establishment of these centers, by 2019, several hundred
schools will be equipped with modern science and technology laboratories. 6.9 million euro
are allocated for this project.10
2. Program "Who needs it" (now “I will be …”) is private initiative which involves 58% (750)
schools, 1755 active teachers, 262 enterprises and organizations, of which more than 100 are
STEAM companies and 873 active employees. The STEAM network works towards bringing
together already existing initiatives in Lithuania. There could be partnerships with the following
initiatives:

8

Lithuania. Education in country and regions. 2017

9

STEM program in Lithuania includes Arts and Design.

10

Development Science, Technology, Engineering and Mathematics (STEM): Best Practices and Applications in Lithuania in 2015
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S (Science companies): MoMoLab Mobile Research Lab, Thermofisher, Precision Locks,
Science Soup, Young Researchers, etc .;
T (Technology based initiatives in Lithuania): "Infobalt", "Robotics Academy", "Robotics
School", "IT Bebras", "Coding Week", "Window to the Future" and " etc .;
E (Engineering educators):"Robotics Academy", "School of Robotics", etc .;
A (Arts): creative partnerships, etc .;
M (Mathematical approaches): Olympiad, Chess, etc.
3. From 2013 to 2015, Education Development Centre participated in the MARCH (Make
Science Real in Schools) project. Project participants aim was not only to be a part of changes
in education, but to promote changes by attempts to distinguish and systemize best practices,
methodologies or their combinations in STEM (Science, Technology, Engineering and
Mathematics) applicable within other EU countries. This project was successful, so the EDC
continues this activity. They made STEM school network of 17 schools, prepared criteria for
new schools, which want to join the network, also organizes trainings and practice sharing
workshops for teachers. 11

4.1.3 Main research works on the teaching of STEM at the primary school
level
Vilnius University is implementing the project "Education of Natural and Formal Sciences (NFS) at
School".
The goal of the project is to strengthen the academic ability of the researchers to comprehensively
analyse NFS educational achievements and to critically evaluate the development and application of
educational innovations in the NFS. This will be done by conducting interdisciplinary studies of
context, process and achievements of NFS in primary and secondary schools in Lithuania, consisting
of systemic analysis of scientific publications on STEM education, qualitative sociological NFS
teaching/learning practices and quantitative NFS achievement in primary and secondary schools and
factors and research of methods of teaching/learning in Lithuanian schools. Based on the results of
these researches and the concept of STEM education a sustainable NFS model for primary and
secondary schools in Lithuania will be created. To further explore and improve STEM education on
this basis, task sets, which incorporate active and innovative learning methods will be developed and
they will be integrated into a customized e-learning environment, allowing to track and analyse
students learning process.

4.1.4 Conclusions
The quality of science studies is lower in Lithuania than in many other EU countries. Last international
PISA study (2015) showed that the level of Lithuanian student’s literacy in the natural sciences and
mathematics remains lower than the average of the Educational Opportunity Association (EOA).
Researchers recommend to offer students attractive forms of education, improve teacher training,
and provide specialized equipment (labs) for classes. According to these recommendations, the
Lithuanian Ministry of Education has taken steps to improve the situation. Therefore, the attitude
towards STEM training in Lithuania is very positive: more finances are allocated for STEM initiatives,

11

Education Development Centre
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additional equipment and tools, new STEAM centers and laboratories are being opened. This area is
recognized as one of the priority areas in education system.
Still, STEM is not a compulsory program, so is only chosen by schools or even individual teachers,
who have enough competence and enthusiasm to implement innovation. Therefor teachers with
enough motivation and abilities to learn and implement new learning methods play vital role in
development of STEM schools network in Lithuania. As most of teachers in Lithuania are on average
48 years old, they are slowly adapting to new active learning methods, when students themselves
raise questions they are interested in and learn to answer, and the teacher performs only a moderator
function. Another issue is that there is only limited set of tools for teaching STEM in Lithuanian. Most
of STEM related material is created outside Lithuania and in most cases is in English. Teacher has
to know English very well and to be very enthusiastic to create their own STEM curriculum and teach
students. Unfortunately, older generation teachers rarely possess sufficient English language skills to
work with teaching material, which is in English.

4.2 Main results of needs analysis
4.2.1 Main results of interviews with school directors
Summary of sociodemographic data
The average age of the school directors is 40 years. All interviewed respondents are women (100%).
Whose average work experience as a school principle is 5 years. 40% of respondents have been
trained in management of education, 60% have not. All respondents think that it’s important to start
teaching STEM from primary classes.

Issues related to the importance of STEMs in Primary Schools
All school directors think that time devoted for STEM in primary classes is not enough and that
teachers only partly know how to get students interested.

Methodological aspects of teaching STEM
Only 40% of respondents think that in their school STEM is taught differently than other disciplines.
60% think that STEM is taught same as other disciplines.
There were 3 distinguished groups of highlighted aspects of the way how STEM is taught.
Education subjects:
$

Increased number of lessons;

$

Contextual education;

$

Projects, practical activities;

$

Integrated teaching;

Practical activities:
$

Trips, experiments;

$

Use more technologies;

Celebrations:
$

Natural science fair;
57

$

Olympiads;

$

Pi day;

$

Medieval celebration and etc.;

Resources and infrastructures
80% of respondents think that schools have not enough resources to work on STEM subjects
properly, 20% believe that the resources they have are sufficient. When asked about laboratories or
other spaces to work with students in STEM subjects, 40% of respondents answered that their schools
do not have laboratories or special places, 40% answered that they have some places but not
laboratories, 20% - do not have any.

Education and training
80% of respondents think that teachers are not sufficiently prepared to teach STEM, 20%- think that
teachers are only partly prepared to teach STEM.
All school directors think that teachers need more training. Indicated trainings that should be carried
out for teachers are described as:
$

Hands on activities (40% respondents);

$

Integration between subjects (80% respondents);

$

IT (40% respondents);

$

Science & language integration (20% respondents).

Student issues (motivation, effort, etc.)
60% of headmasters believe that students are sufficiently motivated with STEM subjects, 40% - that
students are motivated only partly. 20% of directors think that the efforts of the students to study
STEM are sufficient and 80% (that efforts are only partially sufficient). In terms of students results,
20% of respondents think that it is good, 40% - that it is average, 20% couldn’t answer.
Regarding the gender differences, 80% of directors think that the motivation and activeness of
students do not depend on gender, 20% assume that boys are more active than girls (especially in
engineering and math).

Overall evaluation and other important data
Summarized opinion of the School directors’ opinion about the STEM situation in Lithuanian. Schools
are just starting to apply STEM into study process and that leads to too little emphasis for STEM.
Government's approach is quite favorable, but there is a lack of information and initiative for schools
to apply STEM.
For the improvement for a better learning of STEM all of respondents gave their opinion that teachers
should be more trained with some special specific context (students motivation, practical use of taught
subjects).
Respondents highlighted some strengths and weaknesses of STEM in Primary Education which are
given in table below:
Table 10: Strengths and weaknesses (Lithuania)
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Strengths

Weaknesses

Awareness about STEM at the early age.

The study load for students

Motivation for better results

Teachers competence

Practical use in daily life

Educational environment, weak integration

Perception of STEM benefit

The belief that STEM is not important for
early age students

Holistic education

Lack of special places and facilities to
teach STEM

Would strengthen logical, visual thinking of
students
Subjects integration

4.2.3 Main results of the teachers´ questionnaires
Summary of sociodemographic data
The average age of questioned teachers is 32,5 years. 86% of them are women and 14% men. Whose
average work experience is 10,7 years. All questioned teachers are primary school teachers (which
means that they teach: Lithuanian language, math, arts, sports, music, science and sometimes
additional subjects like dance, religion or ethics).
Figure 36. Teachers work experience (Lithuania)
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Issues related to the importance of STEMs in Primary Schools
94% of respondents think that to teach STEM from primary classes is important, 4% think that’s it is
not and 2% have no opinion. 94% of respondents think that it is important for students to learn how
to apply STEM content to their daily live, 4% - think that it is not, 2% have no opinion. 96% think that
students should learn STEM content for their future, 4% have no opinion. 56% of teachers think that
time devoted to STEM within primary school hours is not enough, 24% think it is enough and 20%
have no opinion.

Methodological aspects of teaching STEM
36% of teachers say that they teach STEM subjects in classroom differently from other subjects, 32%
- don’t teach differently, 32% have no opinion.
The following are the most commonly identified teachers' ideas as they work differently with STEM
subjects:
$

Experiments;

$

Analytical skills development;

$

The use of smart technologies;

$

Trips to interesting places, meetings;

$

Researches;

$

Comprehensive, integrated teaching;

$

Project activities (with several different interconnected tasks);

$

Hands on activities;

$

Through situation simulations (games);

$

4C methodology;

$

Objects.

68% answered that they work with integrated STEM contents, 16% that they don’t work with integrated
STEM contents, 16% have no opinion. 40% of teachers think that the way which is used in the school
to teach STEM motivates students, 40% have no opinion and 20% think it do not motivate. 46% of
teachers like the way STEM is taught in primary school, 32% have no opinion and 22% don’t like.
88% of think that working with STEM content is more than just teaching additional science and math,
8% have no opinion and 4% think that it is not.

Resources and infrastructures
54% of respondents claim that their school has not enough sufficient resources to work on STEM
subjects properly, 24% think that the school has enough sufficient resources and 22% have no
opinion. 68% answered that their school doesn’t have laboratories or other spaces at the school to
work with STEM, 20% answered that they have and 12% have no opinion.

60

Education and training
82% of respondents think that they had not enough trainings at their studies in university to work with
STEM subjects, 14% have no opinion and 4% think they had enough trainings.
60% of respondents think that at the moment they are not sufficiently trained to work with STEM
subjects. 22% have no opinion and 18% think they are sufficiently trained.
48% have no opinion if their co-workers are sufficiently trained to work with STEM subjects. 44% think
that their colleagues are not sufficiently trained and 8% thinks that colleagues are sufficiently trained.
90% of teachers answered that they would like to receive more training to better teach STEM subjects.
6% have no opinion and 4% wouldn’t like to get more training.
Teacher’s named trainings they would like to receive: 46% would like to get more methodology
training, 28% training about resources, 20% about students’ motivation and the rest think that there
should be training of all mentioned aspects, because it is all interconnected.

Student issues (motivation, effort, etc.)
68% of respondents think that the students are motivated to learn STEM, 18% have no opinion, 6%
think that students are not and the rest that students are motivated only partly.
Teachers opinion about their pupil’s motivation is shown in the figure below:
Figure 37. Rate scale where 0 stand for very unmotivated and 10 for very motivated (Lithuania)
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74% of teachers’ think that their students are interested in continuing their training in competences
related to STEM, 24% have no opinion and the rest think that students are not interested.
54% of respondents think that their students’ academic performance Is good in relation to STEM,
28% have no opinion and 18% think that results are not good.
64% think that boys’ participation is greater than girls in STEM subjects, 24% have no opinion and 12
think that it is not greater.
66% think that boys are more motivated than girls in STEM subjects, 18% think that boys are not
more motivated and 16% have no opinion.
74% think that boys’ performance in STEM subjects is not greater than girls, 18% have no opinion
and 8% think that boys’ performance in STEM is greater than girls.

Overall evaluation and other important data
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In the figure below there is shown teachers opinion about STEM teaching level in (Lithuania).
Figure 38. Teachers opinion about STEM teaching (Lithuania)
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There were few major highlighted aspects what could be improved for a better learning of STEM:
$

Teachers qualification;

$

Methodologies;

$

To use more practical exercises/activities (“Hands on”);

$

Greater teachers’ motivation and more devoted time;

$

More technologies;

$

More integrated content;

$

More experiments;

$

Less theoretical teaching;

$

More financial support.

Most commonly mentioned strengths and weaknesses are listed in the table below:
Table 11: Strengths and weaknesses (Lithuania)

Strengths

Weaknesses

Teachers motivation

Bad state of equipment (lack of
laboratories, other spaces)

students motivation/interest (curiosity)

Lack of integration

Skills development for the future

Lack of teachers knowledge
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Strengths

Weaknesses

Integrated contents

Lack of teachers targeted training

Adaptability in real life

Old methodology and old approach from
some teachers

Comprehensiveness

Lack of financial support for schools

Promotion of logical/critical thinking

Too much of technologies

“Hands on” (experiential education)

Decreasing versatility of young people

Better information acquisition

Development of creativity

4.2.4 Main results of the students´ questionnaires
Summary of sociodemographic data
Regarding gender, 57% students that have participated are girls and 43% boys, they were born
between 2000 and 2010.

Issues related to the importance of STEMs in Primary Schools
Asking for the importance of STEM, 89% of respondents think that STEM is important for their daily
life, 8% have no opinion, 3% think that it is not important. 86% of respondents think that STEM is
important for their future, 10% have no opinion, and the rest 4% think that is not important.
In relation to the time, 83% of students think that the time spent in their school timetable for Science
and Mathematics subjects is enough, 13% has no opinion and the rest think that it’s not enough.

Methodological aspects of teaching STEM
The explanation of students how they work in science and mathematics classes is show in figure
bellow:
Table 12: Explain how your work in Science and Maths classes (Lithuania)

Individually

Almost never

Sometimes

Almost always

8

44

48

63

Almost never

Sometimes

Almost always

In groups with my
colleagues

7

76

17

Exercising and practicing
in class

7

27

66

In class the teacher
explains and then we do
homework at home

40

38

22

We work in laboratories
or special classrooms

60

32

8

We do experiments

20

63

17

Excursions and school
trips

13

64

23

Respondents opinion if science and math subjects are taught differently than other subjects is shown
in chart below:
Figure 39. Is STEM taught differently? (Lithuania)
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Resources and infrastructures
Type of infrastructure and resources respondents are using during lessons is given below:
Table 13: Explain what resources are used in science class (Lithuania)
Almost never

Sometimes

Almost always

Digital whiteboard

46

39

45

Lab

81

19

-

Tablets

32

54

14

Laptop computers

30

50

20

Computer room

80

14

6

64

Almost never

Sometimes

Almost always

Libraries

37

45

18

Cultural visits

34

54

12

Excursions

21

59

20

Education and training
When they are asked for education and training, 77% of respondents claim that understand teacher’s
explanation when are taught science/math, 18% have no opinion and the rest 5% do not understand.

Student issues (motivation, effort, etc.)
Regarding motivation, 56% students think they are motivated in science and math, 26% have no
opinion and 18% are not motivated. The motivation rate of students is shown in figure bellow.
Figure 40. Rate scale where 0 stands for being unmotivated and 10 for being highly motivated (Lithuania)
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The rate of their effort is shown in the figure bellow:
Figure 41. Rate scale where 0 stands for low effort level, 10-high effort level (Lithuania)
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And finally, 66% of respondents are satisfied with their results in science and mathematics, 23% have
no opinion, 11% not satisfied.

Overall evaluation and other important data
Regarding what could be improved for better STEM teaching, the summarized opinion of respondents
could be divided into 3 categories (human resources, technologies/equipment and personal, social
aspects) which are given in the table below with exact most frequent samples from answers:
Table 14: Students improvement suggestions (Lithuania)
Human resources

Technologies, equipment

Personal, social aspects

Teachers communication, support
(more individual work with students,
better subjects explanation)

Smart technologies

Better focus and attention

Parents (more help and support)

Computers

More efforts

Friends (more help and support)

More exercises to do at home after
lessons
More motivation (self-interest into
learning)
More practical activities
Excursions
Extracurricular activities

4.2.5 Main results of the families´ questionnaires
Summary of sociodemographic data
The average age of questioned parents is 37,7 years. 60% of them are women, 40% men. All of the
respondents have higher education.

Issues related to the importance of STEMs in Primary Schools
Talking about the importance of STEM, 96% of parents think that STEM is key to their children daily
life, as well as for their future, the rest 4% have no opinion. 40% of parents think that in primary school
devoted hours to STEM subjects is not enough, 32% - enough, 28% - have no opinion.

Methodological aspects of teaching STEM
When they are asked for methodological aspects, 48% of respondents don’t have opinion if teachers
use an appropriate methodology in STEM classes, 32% think that teachers use appropriate
methodology and 20% not appropriate.
Finally, 56% of respondents think that there is a methodological difference between STEM and other
subjects, 40% have no opinion, and the rest 4% thinks that there is no difference.

Resources and infrastructures
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They were asked for the resources and infrastructure. Data show that parents think their children has
sufficient resources to work on STEM subjects properly (44% of respondents), but 40% - have no
opinion and 16% think that resources are not sufficient. 60% of respondents think that there are not
enough of laboratories and other special spaces at the school to work with students on STEM
subjects, 28% have no opinion, 12% think there are enough laboratories and other spaces.

Education and training
In the section related to education and training, 52% of parents think that their children school
teachers are sufficiently and necessary trained to properly teach STEM. 28% have no opinion and
20% that teachers are not sufficiently and necessary trained to teach STEM.

Student issues (motivation, effort, etc.)
Regarding motivation of the students, 88% of respondents think that their children are sufficiently
motivated to study STEM subjects. 8% have no opinion and the rest 4% think that children are not
motivated. 72% of respondents think that their children efforts to learn STEM are good, 20% - not
good, 8% have no opinion.
Talking about the results, 80% of parents assume that their children’s results according to STEM are
good, 12% have no opinion, 8% - not good. 44% of parents think that there is no difference of
participation intensity according to gender, 40% have no opinion and 16% think that boys are
participating more actively than girls.
Trying to see if there are differences between gender, 52% think that boys are not more motivated to
learn STEM than girls, 32% have no opinion and 16% think that boys are more motivated to study
STEM.
Finally, 60% of respondents think that boys’ results of STEM subjects are not better than girls’, 32%
have no opinion and 8% think that boys’ results are better than girls’.

Overall evaluation and other important data
In the figure below there are respondents evaluation of STEM teaching situation in the country.
Figure 42. Rate scale where 1 stands for very bad to 5 very good (Lithuania)
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Suggestions for possible improvements for better STEM learning there were 3 main categories:
Teacher training and preparation; appropriate infrastructure (laboratories, special places, adjusted
equipment); informal teaching; practical application; and business cooperation.
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4.3 Conclusions
About socio-demographic aspects
An aging teaching workforce is more of a concern in Lithuania than in OECD countries on average:
52% of lower secondary education teachers were aged 50 years or older in 2017.12 Another research
showed, that teacher’s age can be related to willingness and motivation to implement13 STEM in daily
teaching practices. As teaching STEM is not compulsory and is freely chosen by school or teacher,
we see that with average teachers age of 50 years we have only 17 schools, which choose teaching
according to STEM principles. But situation is different with younger directors and teachers. Our
research shows, that school directors with average age of 40 years and teachers with average age
of 32,5 years and whose average work experience is 10,7, all think that it is important to teach STEM
and start it from primary classes. We see, that younger teachers are more likely to adapt innovations,
use active learning, learn by themselves and that is important when choosing to teach STEM.
The majority of questioned students are 9-10 years old, from which 57% are girls.
The average age of questioned parents is 37.7 years, 60% of them are women. All of them have
higher education.

About the importance of STEM teaching
The STEM program implementation was a priority in Lithuania till 2016. The members of STEM group
are from industry, universities, schools, Ministry of Education and Science, and Educational
Development Centre. School cultures are resistant to change. This survey shows that all respondents
also think that STEM is important in future education and it has to start from primary classes. Results
only confirm that: 100% of school directors think that STEM from primary classes is important. 94%
of questioned teachers think that to teach STEM from primary classes is important also they claim
that STEM is important for students to know how to apply STEM into their daily live and 96% think
that to learn STEM is important for students’ future. 89% of students think that STEM is important for
their daily life as well as for their future. 86% of respondents think that STEM is important for their
future. 96% of parents think that STEM is important to their children daily life, as well as for their
future.

About teaching methodologies
According the Education and Training Monitor 2016 Lithuania “Obligatory teaching practice in schools
during teachers’ initial training is inadequate, and there is no formal induction program for newly
qualified teachers”. Also, the new innovative teaching methods stays insufficiently used, and there
are very poor rewards for good quality teaching. [Education and Training Monitor 2016].
According to conducted survey data, 60% of school directors think that STEM is taught same as other
disciplines and the rest think that STEM is taught differently. Only 36% of teachers say that they teach
STEM subjects in classroom differently from other subjects, 32% don’t teach differently and 32% have
no opinion. Nevertheless, 45% of students think that science and math are taught differently than
other subjects, 31% have no opinion and 24% think that math and science are not taught differently.

12
13

Lithuania. Education in country and regions. 2017
Encourage teachers to build their motivation to improve qualification: analysis of school experience. 2010
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School directors distinguished 3 groups of highlighted aspects of the way how STEM is taught in their
schools. Education subjects: Increased number of lessons; Contextual education; Projects, practical
activities; Integrated teaching. Practical activities: Trips, experiments; Technologies. Celebrations:
Natural science fair; Olympiads; Pi day; Medieval celebration and etc.

About resources and infrastructures
According to the questioned respondents the majority of all questioned groups (80% school directors,
68% teachers, 60% parents) claim that their schools have no laboratories to successfully teach STEM
subjects. 80% of students answered that they are almost never using laboratories and computer
rooms. The research from other relevant documents such as “Education and training monitor 2016
Lithuania”, “OECD Reviews of School Resources SUMMARY Lithuania”, National policy paper:
“Lithuania”, lets to assume, that the responses of the conducted survey responds to the national
general prevailing situation in Lithuanian schools.

About students´ issues
Students are interested in science and technology in Lithuania. The survey results show that 88% of
respondents think that their children are sufficiently motivated to study STEM subjects, 8% - have no
opinion and the rest 4% think that children are not enough motivated.
80% of parents assume that their children’s results according to STEM are good, 12% have no opinion
and just 8% think that their children results are not good. To improve students’ learning results is
possible by involving them to learn STEM subjects. This aim could be reached by changing teachers
mind to develop teaching styles, enriching methodological material, and disseminating good
practices. This survey data shows that 72% of respondents think that their children efforts to learn
STEM are good, 20% - not good, 8% have no opinion. Therefore, there is a great potential to grow in
this area.
One of the 21st Century challenges is gender equality. The fact is that students across the world still
achieving gender equality and facing barriers to education. The research shows that there are
different opinions among the parents: 44% of parents think that there is no difference of participation
intensity according to gender, 40% have no opinion and 16% think that boys are participating more
actively than girls. The similar situation talking about the motivation: 52% think that boys are not more
motivated to learn STEM than girls, 32% have no opinion and 16% think that boys are more motivated
to study STEM. In addition, 60% of respondents think that boys’ results of STEM subjects are not
better than girls’, 32% have no opinion and 8% think that boys’ results are better than girls’.

Other relevant information
The foundation of any Primary Education system of formal science, technology engineering and
mathematics are well educated teachers. Lithuania is facing this problem really closely. Although
Universities are working in enriching teacher training programs in Lithuania, country is still facing lack
of qualified Primary Schools’ teachers.
This year in the Grand Conference of Ideas and Development “Idea for Lithuania” 14 ware
distinguished 3 major Ideas for the country to make a breakthrough. One of 3 main ideas’ is to make
a teacher profession prestigious by 2025.

14

https://www.idejalietuvai.lt/
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It is important to understand that the situation in private Primary Schools and public Primary Schools
in Lithuania might be different.
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5.

PORTUGAL

5.1 Desk Research. State of the art
5.1.1 Educational policies, legislative framework
Portugal has one of the highest graduate rates in Science, Technology, Engineering and Mathematics
(STEM) in the Organization for Economic Cooperation and Development (OECD) countries. A recent
study found out that, in 2015, 28% of higher education students completed graduation in these fields,
a percentage above the average of the OECD countries and partner economies, with 23% (Lobo,
2017).
In 2017, a report released by the same organization named "Education at a Glance 2017", concluded
that the high number of graduates in STEM areas in Portugal is due to the increase number of
graduates in Engineering, Construction and Industry. However, areas such as Information and
Communication Technology (ICT) has a very small percentage compared to all OECD members,
representing only 1% compared to the 4% average. The same report concluded that normally STEM
areas, especially ICT and Engineering, Construction and Industry are mostly chosen by men instead
of women. However, in Portugal, this disparity is not so accentuated: 23% and 28% of newly
graduates in ICT and Engineering, Construction and Industry higher education are women, in
comparison to the 19% and 24% calculated as the OECD average (Lobo, 2017).
According to OECD “Portugal experiences a generational change regarding the choice of areas of
study, choosing students mainly for engineering, but also for health and well-being" in Higher
Education. This conclusion was a consequence of the changing rates of graduates in Engineering,
Construction and Industry between the ages of 25 and 64, only 15% graduated, compared with the
rate of 21% in 2015, higher than OECD average of 14% (Lobo, 2017).
Regarding pre-school education, the number of children involved as increased in the last ten years.
According to OECD, from 2005 to 2015, the participation of children with three years increased from
61% to 79%, as well as children with four years old, which increased 6% (from 84% to 90%). These
two percentages are above the OECD average, and is concluded to be one step closer to achieve
the goals of universal early childhood education for children between 3 and 5 years, until 2020,
according to the Portuguese education system. Despite these great results, about 47% of these
children attend private schools, most of them public financed, higher that the 34% of OECD average.
Portugal is presently characterized as the country with the lowest public investment in pre-school,
with only 66% against of the 83% OECD average (Lobo, 2017).
Nowadays, in Portugal, about 96% of the students between 15 and 17 years old attend the Secondary
School. However, only about half of the students are able to complete the secondary school in three
years of normal duration, while the OECD average is about 68%, a much higher percentage (Lobo,
2017).
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In Portugal, the current educational policies aim to improve the overall educational quality and
success in school, having as basis the importance of education as a crucial factor for the country
development and success, as defined in Act No.139/2012. So, in order to achieve this goal, there is
a need to optimize the management of the resources available, always based in the students’ needs.
The Ministry is the institution responsible for defining the guidelines, and they emphasized the need
to reinforce schools’ autonomy, not only concerning managing the curriculum but also related to the
choice of subjects to offer in each curriculum, according to their structure. As a consequence, head
teachers are capacitated with more flexibility to organize school activities and define the duration of
lessons, but always assuring that the minimum amount of time dedicated to each subject is respected.
Here, is important to note that, this flexibility, for the moment is only allowed for schools which are
part of a testing group within the program “Flexibilization of Curricula”. Regarding foreign languages,
English should be compulsory for all students during five years, at least, but all students have also to
learn a second foreign language (Sousa, 2017).
A report developed by Dr. Hugo Horta from the Technical University of Lisbon, presents some national
strategies designed and implemented in Portugal aiming to increase STEM competences since they
are seen as the basis for a successful development of a qualified society. Portugal has defined several
plans for promotion of STEM along the national education (primary secondary and higher). The
measures created and implemented have the two main objectives of increase the students’ attainment
in Portugal while creating awareness of the importance of STEM Education for that role. A national
pedagogical reform is being implemented in Portugal regarding STEM areas inside the Portuguese
education system, taking into account partnerships at local, regional and national level so that an
efficient use of the national and European funds is achieved.
Portugal has decided to work and develop on two key points aiming to increase the awareness of
STEM among the younger population and promote it on all education levels, by: i) developing an
effective as well as attractive STEM curricula and teaching methods and tools, and ii) improve
teaching education and the development of STEM professionals. As a consequence of these
measures, Portugal has implemented several national, regional and local centers in order to improve
the quality of STEM teachers and teaching methods, as well as to increase the overall interest in
science and technology by the population, mainly through specific campaigns and competitions. The
measures implemented by Portugal address the following themes:
•

Standardization of STEM curricula in primary and upper secondary education through curricular
reform and national action plan for mathematics, as well as a technological plan;

•

Qualification of STEM teachers due to the technological plan and experimental teaching activities;

•

Preparation of pupils and students for post-secondary STEM study;

•

Motivating students for STEM areas via innovative methods and fostering the participation in the
Mathematics Olympiads, supported by a technological and mathematical plan;

•

Enhancing the number of graduates in STEM areas through science and technology policy
development;

•

Improving mathematical and science assessment based on an update of the technological and
mathematical plan;

•

Preparation for STEM in general according to the technological plan and the Digital Agenda;
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•

Focus on the labour market needs.

The Portuguese educational system regarding pre-school and Primary Education can be
characterized as follows:
•

Pre-school education – composed by children between 3 and 5 years old, before starting the
Primary Education, which is the first step of the mandatory education in Portugal, so the
attendance is facultative. Normally in public or private kindergartens, children are occupied with
activities and prepared for the next step.

•

Primary Education – the first step in the mandatory education and last for, at least, nine years
(from 6 to 15 years). It is divided in three main parts: i) 1st cycle, which goes from the 1st to the
4th schooling years, taking part children between 6 and 10 years; ii) 2nd cycle, composed by the
5th and 6th schooling years, which reflects students from 10 to 12 years old; iii) 3rd cycle, from
the 7th to the 9th schooling years, with students from 12 to 15 years old. In the 1st cycle, children
have 8 hours of classes and activities per day, which are based on the development of some basic
competences in mathematics, Portuguese language, study of the environment and
communication. More, schools also offer further activities, a part mandatory, such as: learning of
English, study support for all pupils, physical activities, music teaching, and other artistic
expressions and foreign languages. Normally students only have a single teacher but when
needed, and depending on the activities, specialized teachers can support. The 2nd and 3rd
cycles are usually divided by subjects with several teachers, being the first one also organized by
multidisciplinary study areas. The 3rd cycle aims to acquire deeper knowledge and competences
to prepare the students for future studies. ICT studies have a duration of two years (7th and 8th
year students) - mandatory. During all the Primary Education, students have to learn at least two
foreign languages, as a mandatory aspect of the Portuguese curriculum. At the end of the 3rd
cycle, all students have national exams, in the subjects of Mathematics and Portuguese
Language. The state supports free education for every students, but they can choose between
the public and private schools.

However, within the Portuguese educational system, the compulsory schooling years go beyond this
3rd cycle. Children have to also attend to further 3 years of the Secondary cycle (generally from 15
years old until 18) - it could be longer in cases of VET (Vocational Educational Training).

5.1.2 Summary of innovative practices
More can be learnt about this in the following topic, however there are one innovative practices, very
interesting, but especially very important and meaningful – Ciência Viva! (Live Science).
One of the most innovative practices put into place in Portugal came with the “Ciência Viva” initiative.
This initiative began on the 1st of July in 1996 within the Support Unity for the Scientific and
Technological Education by the Ministry for the Science and Technology. In March 1997 the name
changed for “Unidade Ciência Viva” (Live Science Unity), nevertheless the focus is the same, which
is the promotion of the technologic and scientific culture, providing support to actions that target the
promotion of the scientific and technological education within the Portuguese Society, with special
aim towards youth – school population.
“Ciência Viva” initiative has 3 main areas of action:
1. A program to support the experimental teaching of sciences and the promotion of scientific
education in schools;
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2. National campaigns for scientific dissemination and promotion;
3. A national network of “Centros Ciência Viva” (Live Science Centre), which aimed to
decentralize access to scientific information.
Some of the activities that have been implemented through this initiative are:
- Support for experimental science teaching promoted through six editions of the “Ciência Viva
Competition” (Live Science Competition), a national contest to finance projects for the implementation
of experimental teaching in schools.
- Scientific Occupation of Youth on Vacation, Open Labs on Vacation for Teachers, and Parents
Contest with Science.
- Scientific dissemination initiatives include activities such as Live Science in the Summer, the Science
and Technology Week and the collaboration and stimulation of national and international projects and
competitions.

5.1.3 Main research works on the teaching of STEM at the primary school
level
Several research works and programmes have been developed aiming to foster teaching of STEM at
the primary school level, as described below:
1st cycle Primary School Programming Initiative (2015-2017)
The General Directorate of Education (DGE) jointly with National Association of Teachers of
Information Technology (ANPRI), ICT Competence Center of the University of Évora (CCTIC UE),
ICT Competence Center of the School of Education of the Polytechnic Institute of Setúbal (CCTIC
ESE Setúbal) and Microsoft company implemented a pilot project during the school years 2015-2017
named “1st cycle Primary School Programming Initiative”. This project aims not only to enable
students with ICT skills, but also to enhance their reading, expression and writing skills.
Comprehension and knowledge of mathematics, science, music and art, as well as other important
domains is also reinforced by this project. During the school years, students are also encouraged to
be creative, generate multiple and different ideas, look for collaboration and problem solving so that
the overall motivation is increased (Sousa, 2017).
Autonomy and Curricula Flexibility Project (2017-2018)
During the school year of 2017/2018, 231 school clusters took part of this project based on a new
pedagogical curricula experience, the empowerment of schools to manage by their own primary and
secondary education curricula. Also, the organization of curricula-base matrices related to specific
learning areas and subjects was part of the initiative, as well as the enhancement of workload through
the possibility to improve the curricula knowledge, skills and attitudes that are the basis and contribute
to the achievement of key competences in students, mainly after the conclusion of the compulsory
education (Sousa, 2017).
Specifically related to Primary Education, and according to each school background and context,
schools were open to design and implement new subjects and curricula documents. Hence, schools
were able to manage by their own up to 25% of their weekly workload based on their curriculumbased matrices. This management could be done by school year in regular education or by training
cycle in professional courses. As a desired consequence, each schools core learning will be enriched,
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consolidated and deepened due to the autonomy and flexibility achieved and adaptation to the
schools environment (Sousa, 2017).
EduLabs Project (2000-2008, 2014-2018)
Firstly, between 2000 and 2008, Portugal had a great public investment due to the technology plan
developed. So, many schools were equipped with Internet access in all spaces, as well as classrooms
that were equipped with computers and interactive boards. Students had also the opportunity for
support in purchasing computers and tables so that a classroom of one-to-one teaching could be
developed, in total investment of about €3 billion of investment from public and private parts. After the
equipment of schools and classrooms, the private companies responsible for the supply of the
equipment joined and formed a consortium aiming to develop technologies able to support and
answer the school’s needs. Thus, this consortium created the EduLabs Project (2014-2017) which
included pilot tests in several schools, involving about 2000 students and 250 teachers. The main
objective of this project was based on the idea of creating a new pedagogical model so that teachers
and students were able to work with digital tools during active classes, focused in that high
participation of the students, by working in groups or individually, not online inside classrooms but
also outside, but always with a continuous monitoring. In the pedagogical model created, technology
is seen as only a tool: schools should be prepared with computers, interactive boards, wifi internet
and, as a complementary, students should have access to tables, digital books and learning support
platforms regarding the needs. Those platforms possibility the constant connection between teachers
and students, being also a great support for teaching and learning. EduLabs Project was assessed
and the results are very positive: there was an improvement of 30% to 40% in the students’ attainment
results based on the development of the “21st century skills”, compared with the traditional teaching
(Sousa, 2017).

5.1.4 Conclusions
Considering what has been mentioned above, it is clear that the teaching of STEM is not only a priority
for teachers, but for all school community members: teachers, families, students, decision makers,
and do on.
STEM are seen as extremely important for the academic growth of a student, but also as a tool to be
implemented also in everyday life.
Improving the teaching of STEM, and the attractiveness of these to youth, will only occur if the
necessary resources and training of teachers if taken seriously. Nevertheless, from the actions
already taken and included into the law, it is already possible to understand that the government is
taking action, bringing STEM not only to the classrooms but especially to activities, extra to school,
raising the odds of getting students not only motivated towards the school but also towards STEM.

5.2 Main results of needs analysis
5.2.1 Main results of interviews with school directors
Summary of sociodemographic data
The questionnaires in Portugal were applied to 5 school directors, all female, from 42 to 62 years old.
Four of the five school director interviewed have specific training to be a school director, and 1 does
not.
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Issues related to the importance of STEMs in Primary Schools
All 5 school directors consider important that STEM subjects should be taught at early stages in a
school, for it is at these ages that they are more curious and develop their critical thinking.

Methodological aspects of teaching STEM
All 5 consider important that children should learn STEM subjects in relation to their daily life
experiences.

Resources and infrastructures
All 5 consider that it is important to know how to apply STEM in their daily life; methodologies of work
are very important as well as resources.

Education and training
All 5 consider that the teaching – learning process of STEM subjects is very important for the future
of a child/student.

Student issues (motivation, effort, etc.)
Considering this topic, some discordance arose, since 3 of the school directors believe that over the
last years’ curricula is very extensive and for that reason there is no time for experimental learning in
STEM subjects. However, other 2 school director disagree, saying that it is possible to innovate.

5.2.3 Main results of the teachers´ questionnaires
Summary of sociodemographic data
From Portugal, 50 teachers from an age range of 38 to 59, from Primary school (1st, 2nd, 3rd, 4th
years) and 5th, 6th, 7th school year, answered the questionnaires (3 male and 47 female). The
majority of teachers (30) are on the age range of 40 to 49. Half of the involved teachers (25) were
primary teachers and the other 25 were teachers who teach to the 5th, 6th, and 7th school years. The
majority of the working experience is between 20-25 years of teaching (37); 10 teachers have been
working between 12-18 years and 3 between 32 to 38 years of teaching experience.
From the total of the 50 teachers, 47 teachers teach Maths and Sciences and 3 teach Chemistry and
Physics.
Please note that in Portugal, Primary School teachers (from schools years 1, 2, 3 and 4th), teach
different subjects: Portuguese, Maths and “Estudo do Meio”.

Issues related to the importance of STEMs in Primary Schools
The majority of teachers (40) think it is important to start teaching STEM in the first years and that it
is fundamental for the students’ future and their daily life activities. Forty-eight (48) teachers answered
that the hours, in the curricula, dedicated to STEM teaching methodology is not enough, 2 had no
opinion on this matter.

Methodological aspects of teaching STEM
From the teachers involved, 40 teachers answered they do not teach different STEM subjects and 10
answered they do. These 10 use diverse resources in class, such as the laboratory for experiments
and watch videos with experiments.
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Forty-three (43) answered that they integrate STEM contents in their classes and 6 had no opinion.
Forty (40) consider that the way STEM is taught is a motivating factor for learning. Ten (10) had no
opinion.
Ten (10) of the involved teachers agree with the way STEM subjects (3 from Primary Education and
7 from 5th, 6th, 7th year) are taught in schools but 40 had no opinion about it.
Regarding the satisfaction felt, in a scale ranging from 1 to 5, teachers are divided: 25 answered 2
and 25 answered 3. This occurs mainly because to the lack of time they have to teach with a different
methodology, to do experiments, the lack of resources, and the extensive programs.
All 50 (100%) consider that STEM is much more than teaching Science and maths contents. They
consider that STEM is to be learnt by discovery methodology and cooperative work, making the
learning process more fun, but especially, more meaningful.

Resources and infrastructures
Concerning the resources available, half of the teachers (25) feel that the school has the needed
material resources, but the other half (25) don’t. Eight (8) of the teachers say that the school has a
laboratory (teachers from 5th, 6th and 7th year), that allows them to work with the students. Sadly, in
Primary Schools, there are no laboratories.

Education and training
All teachers agree they need more training in STEM methodology. Half consider they had training for
teaching STEM in university and think their peers also had. The other half do not think having had
meaningful training concerning this subject matter.
Nevertheless, whatever the training they had all consider they need training in resources,
methodology and motivating students.

Student issues (motivation, effort, etc.)
All 50 teachers consider their students are motivated to learning STEM subjects, and the motivation
scale is between 8 and 9 (in a scale which the maximum is a 10). All consider their students engaged
and willing to work, learn STEM competences, and that their academic results are positive. From the
50 teachers involved, 35 consider that boys’ participation is not higher than girls’ and are not more
motivated than girls. The rest 15 do not have opinion.

Overall evaluation and other important data
From the 50 teachers involved, 37 say that they do not consider boys to be better than girls in STEM.
For improvements to be introduced, the teachers need more training and more resources. Also the
curricula cannot be so extensive as they currently are (they have a lot to teach each year).

5.2.4 Main results of the students´ questionnaires
Summary of sociodemographic data
The questionnaires were applied to 25 students from different classes and schools (5 from 2nd year;
5 from 3rd year, 10 from 4th year and 5 from 6th year). Their ages vary:
Table 15: Students age (Portugal)
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2 students

7 years old

5 students

8 years old

10 students

9 years old

3 students

10 years old

4 students

11 years old

1 student

12 years old

From these, 14 students are male and 11 are female, and they are all Portuguese.

Issues related to the importance of STEMs in Primary Schools
All students involved consider that schools subjects such as sciences and maths are important for
everyday life. From the 25 students, 24 consider these subjects important for their future, only 1 does
not. Also, 22 consider that the timetable dedicated to Sciences and Maths is enough, but 3 do not
know.

Methodological aspects of teaching STEM
Regarding the methodology used for teaching Maths and Science students answered:
Table 16: Explain how your work in Science and Maths classes (Portugal)
Almost never

Sometimes

Almost always

Individually

7

11

7

In groups with my colleagues

7

16

2

Exercising and practicing in class

7

7

16

In class the teacher explains and then
we do homework at home

21

9

9

We work in laboratories or special
classrooms

10

3

-

We do experiments

1

11

4

Excursions and school trips

-

24

-

Overall, from the results gathered it is possible to understand that one of the most adopted
methodology for the teaching pf STEM is the field trips, through experiments and group work. Only
10 students consider that Science and Maths should be taught differently from the other school
subjects, 15 said don’t agree.

Resources and infrastructures
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Regarding the resources used in Science and Maths class students said:

Table 17: Explain what resources are used in science class (Portugal)
Almost never

Sometimes

Almost always

Digital whiteboard

-

6

19

Lab

21

2

2

Tablets

25

-

-

Laptop computers

12

13

-

Computer room

18

7

-

Libraries

3

17

5

Cultural visits

12

13

-

Excursions

1

24

-

The above data allows to conclude that the most used resources are the digital white board,
computers, cultural field trips and school trips.

Education and training
All 25 students feel that they understand what their science and maths teacher is teaching.

Student issues (motivation, effort, etc.)
From the 25 students involved, 23 like their Science and Maths classes and feel motivated, only 2
said do not, so, we can say students are mostly motived for STEM subjects.
Figure 43: Motivation punctuation (Portugal)
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From the 25 students completing the surveys, 23 are satisfied with their effort to the study of sciences
and Maths, and 2 said that they aren’t. In a scale from 1 to 10, their participation/effort is the following:
Figure 44: Participation/effort punctuation (Portugal)
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24 students are satisfied with their academic results in Sciences and Maths, only 1 said that he/she
does not know.

Overall evaluation and other important data
All students refer that they would like to use more ICT tools or tablets when learning Sciences and
Maths, watch more videos and do more experiments.

5.2.5 Main results of the families´ questionnaires
Summary of sociodemographic data
The questionnaires were applied to 25 parents of students from different classes and schools (5 from
2nd year; 5 from 3rd year, 10 from 4th year and 5 from 6th year). Their ages vary between 32 and 53
years old).
Table 18: Parents age (Portugal)
2

42 years old

1

33 years old

2

53 years old

4

41 years old

1

34 years old

2

43 years old

2

39 years old

2

48 years old

2

39 years old

3

40 years old
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1

32 years old

1

37 years old

2

47 years old

Regarding their gender, 23 are women and 2 are men
And finally, regarding their academic background, most parents (14) don’t even reach the 12th grade,
which nowadays is compulsory.
Table 19: Parents academic background (Portugal)
4

12th grade (secondary school)

6

University degree

6

6th grade

3

9th grade

2

7 Th. grade

1

11th grade (secondary school)

1

Bachelor’s degree

2

5th grade

Issues related to the importance of STEMs in Primary Schools
All parents consider the teaching and learning of the STEM subjects to be important for the daily life
of their children and as well for their future.
All parents also consider that the teaching hours dedicated to Maths and Science are enough.

Methodological aspects of teaching STEM
All parents consider that STEM teachers implement a correct methodology and also think that there
should be a different methodology for teaching these subjects.

Resources and infrastructures
From the 25 parents involved, 10 consider that the schools have sufficient resources and 15 do not
know or do not have an opinion. Ten (10) of these parents affirm that the school of their children has
a lab, but the other 15 know that their children’s schools do not.

Education and training
All parents consider that teachers have the necessary training to teach STEM subjects.

Student issues (motivation, effort, etc.)
All involved parents consider that their children are motivated to learn STEM subjects.
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All of them also consider that their children’s efforts are positive as well as their academic results.
All consider that boys’ participation is not higher than girls’, and they also think that boys are not more
motivated to STEM in relation to girls.
They also consider that the academic results from boys is not better than girls’.

Overall evaluation and other important data
Regarding what parents think on what could be done to improve the teaching of STEM, 15 mention
the following (10 did not answered):
•

Contents should be adapted to the age of the child, especially regarding Maths

•

Experiments and classes with more practical exercises should be implemented

•

Children should learn from an early age how to use ICT

•

Have more field trips/cultural visits

•

Less theoretical lessons

•

Make students learn by experiencing and solving problems, cooperative work

•

Schools have more resources

•

The curricula is too extensive, should be less

•

Schools should have labs

Figure 45: Parents evaluation of STEM teaching (Portugal)
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5.3 Conclusions
About socio-demographic aspects
For this report a total of 155 members from CREATE skills direct target group have been involved: 5
school directors; 50 teachers; 25 parents and 25 students. Women are better represented in all
groups, nevertheless these data is still very reliable and helps to understand the state of the art
concerning the teaching of STEM in Portugal.

About the importance of STEM teaching
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All Portuguese school directors and teachers think that teaching STEM subjects through a projectbased methodology or cooperative work is essential to develop a critical thinking in students, develop
social skills, and the care and respect for our cultural heritage and environment.
This is a transversal opinion, since most parents, teachers and students agree on the importance of
STEM for life.

Methodological aspects of teaching STEM
All 5 school directors in Portugal consider that teachers do not have adequate training to implement
STEM related activities and are not motivated to implement STEM subjects in an experimental
methodology, or even developing group work, project-based learning, cooperation work.
Most of teachers and all 5 school directors find that training and motivating teachers to implement
new methodologies to work/STEM subjects, is essential.
From the interviews and surveys gathered, there seems to be a common opinion that the most “hands
on the job” the techniques are, the better they are (such as experiment activities, focused field trips,
group work, etc).

About resources and infrastructures
All 5 school directors in Portugal consider schools are not well equipped to implement STEM subjects,
or there are some classes that are well equipped but they are occupied with other classes (from 7th
to 12th year students), so children from Primary Education (1st to 6th year) don’t have a vacancy to
use these classes. Laboratories and equipped laboratories are missing specially in the first years of
school.

About students´ issues
Most of the Portuguese students interviewed find STEM subjects to be interesting and are motivated
and curious to learn. They find that experimenting is important and motivates them for school. There
not seems to be any differences according to the gender.
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6.

Main Conclusions

We have been able to see in depth the situation of each one of the participants in this report, and now
we can establish a series of common conclusions, which can configure the starting point for the needs
to be addressed in this project.

6.1 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
School Advisor who 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, a plan called My School Garden is being developed to increase interest in gardening, a
program to teach science through theatre and CRDP that plays an important role in empowering
students with an inclination toward STEM subjects.
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
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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.

6.2 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.

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.
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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.

6.3 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.
Teachers from all countries think that there is a lack of time regarding STEM subjects and they
demand more hours.
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.
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And finally, all teachers think that working with STEM content is more than just teaching additional
science and math content.

About resources and infrastructures
Related to resources and spaces, there are an 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 do 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).
Topics of training most mentioned 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
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:
Table 20: Strengths and weaknesses
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Strengths

Weaknesses

Students motivation

Lack of teacher training

Skills students develop in STEM subjects are
useful for the daily life and future.

Lack of resources

Possibilities to develop new methodologies
and the use of technology.

Lack of spaces

6.4 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 considers 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.
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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
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.

6.4 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.
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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
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 grate the quality of teaching STEM subjects in Primary Education on a scale
(not good enough) to 5 (excellent). The average grade is 3.12 asks parents to rate, being portugueses
parents who more punctuation give on the scale (3.44) and Lithuania who less punctuation gave
(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.
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• Modification of education laws.
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