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EXECUTIVE SUMMARY
The DIS-CODE project aims at training students at drop out risk on digital skills and maths by studying
coding, the 21st century language developing transversal skills such as abstract and analytical
thinking, logic and problem solving. The main educational approach will be the flipped classroom,
where the traditional lesson method is flipped, meaning that class lectures are substituted by home
lessons, while in the class discussion, interaction and exercises based on the materials studied at
home take place.
The present document is the European Report of the Needs and ESA - Existing Situation Analysis: it is
the Activity 1 of Intellectual Output 1, the Training course development.
The aim of this document is to have an analysis of the existing situation at European level, starting
from the respective analysis developed at national level in the countries of the consortium (Belgium,
Cyprus, Czech Republic, Italy and Portugal). It is a single overarching portrait of the current training
needs of TGs and their lack of numerical and digital knowledge in the countries involved in the
consortium. Moreover, it offers a comparative analysis among countries and sub-groups (students
and teachers/head-teachers). The report is a tool for the development and design of training
contents, and works as a starting point to imprint both methodology and contents.
The present document summarizes and offers the important findings of an in-depth analysis, that is
necessary in order to choose students for the pilot test and mainly to deeply explore attitudes and
gaps of students at drop out risk in the concerned countries, in relation to the specific themes of
numeracy, digital skills, coding, problem solving and computational thinking, so as to make training
needs and contents/ tools delivered consistent.
The focus of the analysis is on:
•
•
•
•
•
•
•
•

numeracy level of students on TGs
digital literacy level of students on TGs
students’ attitudes and perceptions about computer programming
ideas on application of basics of coding knowledge in maths
interest on being engaged in training activities
preferred delivery methods and tools
existing innovative methodologies for tackling with ESL
existing innovative methodologies for learning maths

The Needs and ESA - Existing Situation Analysis has been carried out as following:
1. Development of the methodology for acquisition and comparison of acquired data: the
methodology report was developed as a guideline for partners, including aims, scope, methods,
questionnaires as analysis tools, template for local reports of analysis) - A total of 100 questionnaires
p/country was given (80 to students, 20 to teachers), including some examples of coding steps
applied to maths, in order to stimulate curiosity. Questionnaires were differentiated, having both a
broaden part devoted to the comprehension of students’ status, their level of social inclusion, their
level of engagement at school (beyond school scores) and, at last, their risk of ESL (an example of
questionnaire is in appendix);
5
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3. Selection of Target group who will participate to pilot test activities;- results from the given
answers of questionnaires are relevant in order to select at least 50 people representative of the
target groups p/country;
4. Analysis of results and development of Local Reports in the preliminary findings reports;
5. Comparative analysis and development of Final report on students’ numeracy, digital literacy and
attitude to code.
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1. DESKTOP REPORT
Introduction
The document “Encouraging STEM studies for the Labour Market” (European Parliament, Policy
Department) identifies a European problem: there is, in Europe, a shortage of skills in STEM (Science,
Technology, Engineering, and Mathematics).
“Current demand of STEM skills concerns both upper-secondary and tertiary graduates and this
trend is expected to persist. Currently 48% of STEM-related occupations require medium level
qualifications which are mostly acquired through initial upper secondary level …”.
Despite the good perspectives of the labour market, “the decline of pupils’ interest in STEM subjects is
particularly noticeable at secondary school level”.
One of the causes of the above is the fact that a large fraction of students has learning problems with
STEM subjects. They fail and feel inadequate to tackle the subject matter, therefore loose interest and
lack motivations to overcome difficulties.
In a document1 prepared by European Schoolnet, several causes were identified. Among them, we may
notice the following:








Many European countries do not support adequately STEM studies
Many countries do not perform enough efforts to overcome the lack of teachers well prepared
at teaching STEM subjects
Many European countries do not update STEM portions of curricula
There is little action in re-training STEM teachers already on the job
There is little (with few exception) in continuing education for STEM teachers
New technologies can help for better training both of teachers and pupils
Problems in the learning process, especially about STEM subjects, may generate lack of overall
participation of pupils, leading possibly to dropping out from schools.

The project DISCODE faces these challenges by focusing on Math, Coding and Digital skills, using
modern technologies, modern educational paradigms (flipped classroom) to create new engaging
content to retrain teachers on the job and offer new learning paths to pupils.

1

Efforts to increase students’ interest in pursuing science, technology, engineering and mathematics studies and
careers. Kearney, C. (2016). Efforts to Increase Students’ Interest in Pursuing Mathematics, Science and Technology
Studies and Careers. National Measures taken by 30 Countries – 2015 Report, European Schoolnet, Brussels.
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THE SITUATION IN PARTECIPATING COUNTRIES
DIS-CODE has performed an investigation in each participating country, in order to assess the situation
concerning early dropout from schools. In the following sections, details are presented for each
country, while here we provide a few interesting clues.
For a deep analysis of the whole and general European situation and policy, see: Kearney, C. (2016).
Efforts to Increase Students’ Interest in Pursuing Mathematics, Science and Technology Studies and
Careers. National Measures taken by 30 Countries – 2015 Report, European Schoolnet, Brussels.
European Schoolnet is a network of 31 Ministries of Education from across the European member
states, leading educational innovation at European level, and it operates in the field of education on
behalf of the European Commission, member Ministries of Education and industry partners.

BELGIUM
The situation of early dropping out from school varies from region to region, with the most serious
situation in the Brussels area.
In order to reduce the negative effects of “grade repetition” (or dropping out), special initiatives (with
specific support and special classes) have been taken. Detection of problems and intervention methods
are being enacted.
Several online resources have been created. Projects in this area are favored and supported.
Overall, it is felt however that the methods of teaching and the involvement of pupils need strong
improvements.

CZECH REPUBLIC
The Czech Republic (together with Slovakia, Poland, Croatia and Slovenia) is among the European
countries with the lowest rate of early dropout from school.
There is not a systematic collection of data on the subject, so what is known is fragmented or localized.
It seems, however, likely a correlation between this socioeconomic context of the family and early
dropout from school.
Despite the apparently positive situation, the national policy, in order to fight possible negative
evolutions, is strongly encouraging the adoption of new technologies and new methodologies in order
to offer better opportunities to pupils, especially those experiencing learning problems.

CYPRUS
10
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The country has high expenditure in education. Early school leaving is declining, but some critics say
that this masks the inefficiency of the education system, and in fact, several data show that graduates
from Cyprus have problems in the market labour.
The ministry has launched in 2015 a new program for reinforcing Vocational education. The adoption
of new technologies and innovative teaching/learning methods are strongly encouraged.

ITALY
Early School Leaving is slightly declining in Italy.
The recent “PNSD-Piano Nazionale Scuola Digitale”2 emphasizes the adoption of modern technologies
and innovative methodologies (for teaching/learning) in order to promote the quality of education. A
special emphasis on digital skills is present.
In addition, the initiative “school at work” emphasizes the need to fill the gap between schools and
labour market.

PORTUGAL
In Portugal, every year thousands of students drop out from schools: this is dangerous since it may
waste the human capital of the country. Social studies show that socioeconomic causes are relevant:
families, often, expect youngsters to start earning money as soon as possible. However, dropping out
of school workers remain unqualified for modern society.
The National Program for the Promotion of School Success is creating new initiatives, aiming at
reinforcing support for students with difficulties.

2

National Plan for Digital School
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Belgium
The Belgian education system is strongly decentralized. The process of delegation of the responsibility
for education from the Belgian Federal Government to the Communities started with the 1981 state
reform, while the majority of educational matters were transferred in 1988. Today, very few general
matters are regulated on a national level. Education is instead regulated and for the most part financed
by respectively the Flemish, the French, and the German-speaking communities.
The current ministries for education are the Flemish Government, the Government of the French
Community and the Government of the German-speaking Community for each community
respectively. Brussels, being bilingual French-Dutch, has schools provided by both the Flemish and
French-speaking community.
There are three types of institutes in Belgium:




Schools owned by the communities (réseau de la Communauté française; GO! Onderwijs
van de Vlaamse gemeenschap);
Subsidized public schools managed by local authorities, provinces and municipality (réseau
officiel subventionné; officieel gesubsidieerd onderwijs);
Subsidized free schools managed mainly by organisations affiliated to the Catholic Church
(réseau libre subventionné; vrij gesubsidieerd onderwijs).

The latter is the largest group, both in number of schools and in number of pupils.
Education in Belgium is compulsory between the ages of 6 and 18 or until one graduates from
secondary school. When graduating from primary school around the age of 12, students enter
secondary education.
Secondary education consists of three cycles: First cycle (year 1 and 2); Second cycle (year 3 and 4);
Third cycle (year 5 and 6).
The Belgian secondary education grants the pupils more choice as they enter a higher cycle. The first
cycle provides a broad general basis, with only a few options to choose from (such as Latin, additional
mathematics and technology). This should enable students to orient themselves in the most suitable
way towards the many different courses available in the second and third stages. The second and third
cycle are much more specific in each of the possible directions. While the youngest pupils may choose
at the most two or four hours per week, the oldest pupils have the opportunity to choose between
different options: like Mathematics and Science, Economics and Languages or Latin and Greek.
Secondary school is divided into four general types: General Secondary Education; Technical Secondary
Education; Vocational Secondary Education; Art Secondary Education. Students with disabilities can
follow Special Secondary Education of different types.

EARLY SCHOOL LEAVING IN BELGIUM
The definition of ‘early school leaving’ used at EU level, and commonly adopted in Belgium as well,
refers to: “those young people who leave education and training with only lower secondary education
12
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or less, and who are no longer in education and training. In statistical terms, European ESL rates are
measured as the percentage of 18-24 year olds with only lower secondary education or less and no
longer in education or training”.3
The rate of ESL observed in Belgium in 2016 is overall below the European average, however very
different rates apply to each community. The Flemish community achieved the EU target since 2006
and it currently records a rate of 6.8%. In the Walloon Region, although the observed rate decreased
in the last 10 years, the percentage of ESL is 10.3%. Finally, it is in the Brussels-Capital Region that the
situation is most worrying, where the ESL rate, above the EU average, has evolved from 20.7% to 14.8%
between 2000 and 2016.4

Some key facts from the PISA 2015 tests confirm that the numerical literacy of the students’ population
in Belgium is overall above the EU average:


In science literacy, the main topic of PISA 2015, 15-year-olds in Belgium score 502 points
compared to an average of 493 points in OECD countries. Boys perform better than girls
with a statistically significant difference of 12 points (OECD average: 3.5 points higher for
boys).

3

Reducing early school leaving: Key messages and policy support, Final Report of the Thematic Working Group on
Early School Leaving, European Commission, November 2013,
http://ec.europa.eu/dgs/education_culture/repository/education/policy/strategic-framework/doc/esl-groupreport_en.pdf
4 Statistical evolutions relevant to the employment, 2020 targets, Early School Leaving rate,
https://www.nbb.be/fr/publications-et-recherche/evolutions-statistiques-de-lemploi/objectifs-2020/taux-dedecrochage
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On average, 15-year-olds score 507 points in mathematics compared to an average of 490
points in OECD countries. Boys perform better than girls with a statistically significant
difference of 14 points (OECD average: 8 points higher for boys).

Core element that could justify the high ESL rate in the French-speaking and the Brussels Communities
are of different types. Dropping out, in the restricted sense of leaving school without a diploma, is the
culmination of a long cumulative disengagement process that results from an interaction between the
socio-family and school functioning / experience. The individual characteristics of young people in this
process are often the following: problems of motivation, discipline, behaviour, even delinquency. They
have poor academic performance and are often absent. They are disengaged from school, both at the
level of learning and at the social level. These individual characteristics are sometimes connected with
specific school experiences (inadequate attendance at school, academic failure, a problematic primarysecondary transition, etc.) and with more general social characteristics (the higher drop-out rate is
observed among children from socio-economically disadvantaged areas and concentrates on certain
geographical areas). Boys are more often affected than girls by dropping out.
In terms of causes directly linked to teaching and learning, here are some core examples:







The schooling of the young person, his educational background. The young person whose
academic background is problematic deserves particular attention.
A content of teaching too abstract, irrelevant for students. The students feel neither
concerned nor motivated by the content of the courses.
A pedagogical approach that does not involve young people enough, that does not provide
students with the opportunity to actively participate to the lesson.
A lack of personalisation of teaching according to the various profiles of youth and their
learning peculiarities.
A poor relationship between the teacher and the student may be detrimental.
A bad atmosphere in the school. It is important that the school climate is positive.5

EXISTING INNOVATIVE METHODOLOGIES FOR TACKLING WITH ESL AND LEARNING
MATH IN BELGIUM
A variety of measures have been taken to address ESL in Belgium. As the project focuses on the Frenchspeaking community of Belgium, only examples of those policies and methodologies are hereby
collected.
Prevention – reducing grade repetition. To prevent incorrect orientation and to reduce the practice
of grade repetition in lower secondary education, Belgium (fr) has introduced a compulsory common
pathway for the first two years of secondary education (12-14 years), in the continuity of primary
school (decree 30 June 2006). During this period, for pupils experiencing learning difficulties, an
individual learning plan (PIA – “plan individual d’apprentissage”) is set up; the plan includes special
5

Décrochage scolaire : à qui la faute?, Delchambre Julie, Duquenne Laurène, Malerba Anaëlle, Pagès Myriam, Année
académique 2010-2011,
https://portail.umons.ac.be/FR/universite/facultes/fpse/serviceseetr/methodo/coursETformation/Documents/Princi
pes%20de%20politique_2010-2011/Decrochage.pdf
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support. Children have the opportunity to attend special classes to catch up with learning and then
return to the regular classes.6
Prevention – involving young people in school decision making. In Belgium (fr) the government has
decided to finance specific training for pupils who are elected by their peers to be class delegates. They
can act as mediators to tackle problems inside their own class group, between different class groups,
their peers and the staff of the school such as educators, teachers, and headmasters.
Intervention – early warning systems. In Belgium (fr), a dedicated service checks the implementation
of compulsory education. Its purpose is twofold: identifying the children between 6 and 18 years old
who do not comply with compulsory education and checking the school attendance of children who
are registered in schools. The latter task is important to detect the pupils at risk of dropping out of
school; truancy is regarded as one indication of other difficulties faced by the pupil at school or at
home. Based on information provided by the school, the administration sends an official letter to the
parents to remind them of respecting compulsory education. If the situation does not improve and the
problem cannot be solved within the school, field workers working for the Ministry of Education can
provide additional support to the school stakeholders. One of the main aims of their intervention is to
re-establish the communication between the pupil and his/her family and the school.
Intervention – multi-professional cooperation in schools. Each school in Belgium (fr) has contact with
a psycho-medico-social center (CPMS). These centers support young people and/or their parents in all
issues related to school, vocational guidance, family and social life, and health. The consultations are
voluntary and free of charge. Psychologists, nurses, social workers and doctors form a multidisciplinary
team that allow for a holistic approach in helping young people. The content of consultations remains
strictly confidential.
The Belgian French Community Government makes several resources, programmes and projects
available. Here below are some examples. They span from didactic toolkits and programmes for
teachers’ professional development, to resources, projects and competitions for students.

DIDACTIC RESOURCES
Mathematics Education Research Center. CREM's research is in line with the view that mathematical
education forms a whole from early childhood to adulthood. They cover all the teaching components:
critical discussion of the aims, contents, methods, evaluation processes, essential personal role of each
teacher and affecting both geometry and numeration (fractions), or algebra. The CREM offers us the
results of its research in the form of downloadable documents. http://www.crem.be/
EducTIC: Mathematics Didactics. The teaching of mathematics, in addition to requiring knowledge to
discover the difficulties of teaching a particular concept, requires, among other things, an
understanding of notions such as didactics, child development (At all levels), learning, metacognition.

6

Reducing early school leaving: Key messages and policy support, Final Report of the Thematic Working Group on
Early School Leaving, European Commission, November 2013,
http://ec.europa.eu/dgs/education_culture/repository/education/policy/strategic-framework/doc/esl-groupreport_en.pdf
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This site aims to be a reference tool for its innovative approaches in terms of both content and
multimedia processing. http://www2.uqtr.ca/hee/site_1/index.php?no_fiche=1624
MathémaTICE. The journal MathemaTICE is a free collaborative journal on the integration of ICT in
Mathematics education and proposes cases and experiences of Math teachers. It is also a space for
reflection on: What do these techniques really bring to the learning of mathematics? What aspects of
mathematics can be effectively grasped with these methods? Are there fields that escape them? What
relationships are desirable between traditional technologies and learning environments? How does
the work in multimedia environment influence the contents of mathematics taught? What are the
differences in the knowledge, attitudes and uses of mathematics between students who frequently
work with ICT and others? How do ICSTs change the profession of teachers? How to take this into
account in order to better train them? http://revue.sesamath.net/
Magic Mathematics. The author of this site teaches Mathematics to future School Teachers. The
website gathers challenges, games and fun problems for primary, secondary. You will discover
animated lessons and exercises, puzzles, interactive magic tricks, telepathy, games, magic puzzles,
animated geometric illusions, paradoxes, dynamic geometry and tiling, old interactive operations,
Smart stuff, historical anecdotes, and lots of flash animations. http://pagespersoorange.fr/therese.eveilleau/
Primaths: situations of research, of discovery to love the math and to like to teach them. This
personal site of Yves Thomas, trainer in the IUFM (University Institute of Training of the Masters) Is
being made available to two audiences: Teachers in training or in function who will find in the section
"ideas and tools for the class" varied resources, well-constructed research or discovery situations and
proposals for formulation and synthesis for both kindergarten and primary. Students who are studying
to become "school teachers" and especially those of them who have not had a good relationship with
mathematics in their academic background. The "future masters" section aims to help them to
reconcile themselves with math and to avoid passing on to their future pupils their apprehension or
even their repulsion towards mathematics. http://primaths.fr/index.html

PROJECTS AND COMPETITIONS
Transalpine Mathematical Rally (Le rallye mathematique transalpine). Mathematics competition for
grades 3 to 6. The Transalpin Mathematical Rally is composed of: a test event organized freely in class
from November to January, two qualifying events which take place in class, a final competition
between January and April, which brings together the sixteen finalist classes, the four best performing
classes in each of the four categories. http://rmt.crem.be/
Mathematics viewed by engineers: motivating lessons for secondary students. The Faculty of Applied
Sciences of the Free University of Brussels offers a new series of lessons for secondary school students.
These 50-minute lessons are taught by experienced faculty members. They are based on a
mathematical concept studied in secondary school and show how it can lead to a concrete, useful and
exciting technological application. Concretely, secondary school teachers who wish to offer their pupils
one of these lessons are invited to directly contact the professor concerned in order to agree on a
meeting date and discuss the possibilities of adapting the Lesson to a specific audience, if any. These
16
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participating lessons of the policy of information and promotion of scientific and technical studies
carried out by the Ecole Polytechnique of the ULB, are entirely free.
http://www.ulb.ac.be/polytech/aji/aji.html
International Mathematical and Logic Games Championship. The French Mathematical Games
Federation (FFJM) is organizing the 30th International Mathematical and Logic Games Championship
from September 2016 to August 2017. The competition foresees 4 phases: Phase 1: The quarter-finals
- run from October to January as individual events OR group events at schools; Phase 2: Regional
Semifinals take place in March in several Belgian cities; Phase 3: the national final Takes place in May;
Phase 4: the international final takes place at the end of August. http://www.ffjm.be/

SOURCES
DÉCROCHAGE ET ABANDON SCOLAIRE PRÉCOCE, Mise en perspective européenne de la situation en
Fédération Wallonie – Bruxelles, Florent Chenu & Christiane Blondin, Service d’Analyse des Systèmes
et
des
Pratiques
d’Enseignement
de
l’Université
de
Liège,
file:///C:/Users/tommaso.dallavecchia/Downloads/D%C3%A9crochage%20et%20abandon%20scolair
e%20pr%C3%A9coce%20%20(ressource%2010182)%20(4).pdf
Reducing early school leaving: Key messages and policy support, Final Report of the Thematic Working
Group
on
Early
School
Leaving,
European
Commission,
November
2013,
http://ec.europa.eu/dgs/education_culture/repository/education/policy/strategicframework/doc/esl-group-report_en.pdf
Le décrochage scolaire : jeune en perte de sens. Quelle aide et quel(s) service(s), Annick Faniel, centre
d’expertise
et
de
ressources
pour
l’enfance
asbl,
2014.
http://www.cereasbl.be/IMG/pdf/5_decrochage_scolaire_1_def.pdf
Statistical evolutions relevant to the employment, 2020 targets, Early School Leaving rate,
https://www.nbb.be/fr/publications-et-recherche/evolutions-statistiques-de-lemploi/objectifs2020/taux-de-decrochage
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French-speaking Community portal for educaitonal resources, studies and programmes,
http://www.enseignement.be/index.php?page=26104&navi=2963
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Czech Republic
EARLY SCHOOL LEAVING IN CZECH REPUBLIC
According to the definition of early school leaving, which is used by Eurostat, education in the Czech
Republic leaves the long-term under-average proportion of people in comparison with EU countries.
The Czech Republic, together with Slovakia, Poland, Croatia and Slovenia, has long been among the 5
countries with the lowest rates of early school leaving. Contrary to the trend in the vast majority of EU
countries where there is a drop in or stagnation in the rate of school dropouts, the increase in the
Czech Republic has increased in recent years. In 2015, as a result, the Czech Republic ranks among the
top 7 countries with the lowest rates of early school leaving, and in 2016, according to the current
data, it is assumed that it will be ranked 9th, together with Luxembourg. This trend can be interpreted
mainly in connection with the difficulty in terminating study conditions.
EU (28 zemí)
Belgie
Bulharsko
Česká republika
Dánsko
Estonsko
Finsko
Francie
Chorvatsko
Irsko
Island
Itálie
Kypr
Litva
Lotyšsko
Lucembursko
Maďarsko
Makedonie
Malta
Německo
Nizozemsko
Norsko
Polsko
Portugalsko
Rakousko
Rumunsko
Řecko
Slovensko
Slovinsko
Španělsko
Švédsko
Švýcarsko
Turecko
Velká Británie

2007
16,1
12,6
14,9
5,3
16,9b
14,5
9,9
13,9
4,5
12,0b
26,2
19,9
12,8
16,1
7,9
12,9b
11,7
20,0b
30,8
12,9
13,0
20,8
5,0
37,2
12,1
19,9
14,4
6,6
4,5
34,5
9,3b
8,5
47,1
19,0b

2008
15,8
12,4b
14,8
5,6
16,8
14,4
10,7
12,9
4,6
11,6
26,7
19,9
14,4
15,8
7,7
14,6
12,0
19,6
29,5
12,1b
12,6
19,3
5,1b
35,6
11,4
18,9
14,7b
6,0
5,4
35,1
9,1b
8,7
45,8
19,1b

2009
15,3
11,5
14,7
5,4
15,6
13,7b
10,8
13,5
5,2
11,7b
23,8b
19,5
11,9b
14,5
8,9
8,5b
11,7
16,3
26,9
11,4
12,2
19,6
5,3
31,5
10,0
19,1
14,5b
4,9
5,6
34,3
8,3
9,1
44,7
17,6

2010
14,8
12,4
12,7b
4,9
15,2
11,3
11,3
13,7
5,3b
11,7
26,0
19,0
12,8
12,9
8,1
7,7
11,0
15,5
24,4
12,0b
11,1b
19,6
5,5b
28,8
9,7
19,3b
13,6
4,7
5,2
31,4
8,0
7,6
43,4
16,4b

2011
14,2
12,8
11,9
5,1b
13,3
11,2
10,6
13,2
5,0
11,0
22,3
18,2
11,5
12,2
7,4
6,9
11,6
13,5
24,1b
11,8
10,3
19,1
5,7
24,4b
9,6
18,1
13,1
5,1b
4,4
29,1
8,0
7,3
42,2
16,3b

2012
13,5
12,4
12,6
5,7
12,5
11,0
9,8
12,8
5,1
9,9
22,4
17,8
11,7
11,0
6,5
8,9
12,0
11,7
22,0
10,7
10,0
17,1
5,8
22,0
9,0
17,8
11,5
5,3
4,6
27,4
9,3
6,4
39,9
14,9

2013
12,8
11,2
12,5
5,6b
11,4
10,4
10,0
11,2b
4,5
8,5
23,0
17,2
9,5
9,9
6,4
6,4
12,3
11,4
20,9
10,0
10,4b
15,7
5,7b
20,3
8,5
17,4
10,3
6,4
4,3
26,0
9,1
6,3
37,8
13,8

2014
12,0b
10,3b
12,9b
5,7b
11,0b
11,6b
10,4b
10,5b
3,2b
6,9b
21,1b
15,5b
7,0b
8,7b
5,9b
6,9b
11,9b
12,5b
21,2b
9,7b
9,7b
13,8b
5,5b
18,7b
8,0b
18,1b
9,1b
6,7b
4,7b
24,1b
8,4b
6,3b
38,7b
13,0b

2015
11,7
10,5
13,4
6,4
10,2
11,4
9,9
10,7
3,0
7,0
21,1
15,1
5,4
10,2
5,5
9,9b
12,5b
11,4
20,6
10,4
9,3
12,1
5,4
14,9
8,4
19,1
8,0
6,9
5,1
22,0
8,8
5,9
36,6
11,7

2016
11,6p
9,5p
13,5p
6,9p
9,6bp
10,4p
9,4p
10,4p
2,8pu
6,6p
20,6p
14,5p
7,1p
11,0p
5,1p
6,9p
13,2p
10,6p
20,3p
10,6p
9,1p
12,8p
5,3p
14,9p
8,0p
18,6p
6,6p
6,8p
4,8p
21,2p
9,3p
5,7p
35,2p
12,0p

There is rather limited data available that can be used to highlight the main characteristics related to
students profile with high risk to drop out. There is strong overlap of ESL with various social issues,
namely when they concentrate in any given area and then at one specific school. It is a systemic issue
with no clear cause (or, rather, with a whole set of intertwined causes). The subject matter alone is
rarely the cause to drop out completely, there are various non-academic educational tracks. But
combined with other factors (e.g. need to provide for the family, low priority assigned to education by
the community, limited mobility options etc.), the result may indeed be an early drop out.
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EXISTING INNOVATIVE METHODOLOGIES FOR TACKLING WITH ESL AND LEARNING
MATH IN CZECH REPUBLIC
Given the relatively low rate of ESL, it is not seen as a priority. The main factor in ESL seems to be social
exclusion. Existing interventions aim to alleviate the most severely impacted areas. There is the regular
system of social work and the respective cooperating institutions (or not): schools, municipality, social
services, NGOs, local libraries etc. On top of that, in certain areas there are projects based on
volunteers, such as giving extra afternoon lessons for pupils so that they do not fall behind.
Historically, teaching mathematics in the Czech Republic is rather scholastic and fact-based. Since the
time of Austria-Hungary, our education has been built on definitions, guidelines and laws, and
mathematics is an example.
At this time, the graduation is a big problem. Here are two views - Gymnazial7 - let's make the grammar
difficult to have some value (make it according to the demands of the gymnazists) and Vocational8
(make the math from mathematics easy, so that even less talented pupils give it, because they will not
need it anyway - Vocational schools).
Today, new forms of education are emerging. In mathematics, it is mainly the scheme-based method
of Professor Hejný. However, this is not an official method and is relatively new.

SCHEME-BASED TEACHING OF MATHEMATICS BY HEJNÝ

1. BUILD SCHEMES: Do you know how many windows are in your apartment? Maybe no, no, but ...
but if you think twice, then you answer. And right. Because you have the schema of your apartment in
your head. Children have schemes also in their head. The method strengthens them, connects them
and derives specific judgments. This is why children will soon realize that half is also the number (0.5)
or 1/2, for example, and they do not have problems with otherwise "problematic" fractions.
2. WORK IN ENVIRONMENTS: When children know the environment in which they feel good, they
do not distract them with unknown things. It focuses entirely on the given task and does not bother
the unknown context. Each of the 25 used environments works a little differently (family, bus, simple
stepping ...). The environment system is motivationally set to capture all the styles of learning and
functioning of the child's mind. It is then motivated for further experiments.
3. FUSION OF TOPICS: Information is not passed on to the child separately, but it is always stored in
a familiar scheme - which the child will remember at any time. We do not detract from mathematical
phenomena and concepts but engage in different solution strategies. The child then selects what suits
him best and is more natural. In class, you will not be able to hear the classic one: "Yes, Mistress, we
took it two years ago, we do not remember it anymore ..."

7

Gymnazial = top of type of high school in CR
= lowest of type of high school in CR

8 Vocational
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4. PERSONALITY DEVELOPMENT: One of Professor Hejny's main motivations in creating a new
method was the emphasis on keeping children away from manipulation. Therefore, the teacher does
not pass on the lessons learned but teaches the children to argue, discuss and evaluate. Children
themselves know what is right for them, they respect the other, and they can make decisions. They
even bravely bear the consequences of their actions. Besides mathematics, they naturally discover the
basics of social behavior and morally grow.
5. REAL MOTIVATION - WHEN "I DO NOT KNOW" AND "I WANT TO KNOW":
All mathematical tasks are built in the Hejny method so that their children "automatically" enjoy their
solution. Right motivation is the one that is inward, not forced from the outside. Children come to
solve tasks with their own efforts. We do not sacrifice children for the joy of their own success. Thanks
to the atmosphere in the classrooms, it collectively applauds everyone - even those who come to the
event or solution later.
6. REAL EXPERIENCE: We use our own experience of a child he has built since the first day of his life
- at home, with his parents, in discovering the world outside the house or in the sandbox with other
children. We build on a natural, concrete experience, from which the child can then make a general
judgment. Children, for example, "sew the dress" for the cubes, thereby automatically learning how
many cubes the walls have, how many peaks to calculate its surface.
7. THE JOY OF MATHEMATICS: Experience speaks clearly: the most effective motivation comes from
a child's sense of success, from his sincere joy in how well he has solved a reasonably challenging task.
It is a joy in our own progress and in the recognition of both classmates and teachers. Children do not
know the "block of math", which is already legendary in Czech education. Conversely, when they see
a pattern, their reaction is not an aversion, but an enthusiasm: I know that, I'll fix it!
8. OWN KNOWLEDGE: When the first man is to put a square on the logs, he takes one coat, then
another, the third one ... It is still not enough for him, he takes the fourth wood and folds the square.
Then he decides to put together a larger square. He takes another lumber and folds a larger square.
He already begins to suspect that if he wants to put up an even bigger square, he needs four more
woods for it. He is on his way to discovering the formula for calculating the square circumference.
9. THE ROLE OF THE TEACHER: The common social imagination of the teacher is the image of
someone who knows, can, and lectures. So the math teacher can math, so he can interpret it. In many
cases this is happening. The child listens to the teacher's explanation, writes notes to the workbook,
listens to instructions for solving the new situation, and learns how to use this tutorial. In our
understanding of teaching, the role of teacher and child is quite different.
10. WORK WITH ERROR: A child who would be forbidden to fall would never learn to walk. Error
analysis leads to a deeper experience that makes children better remember the lessons learned. Errors
are used as a means of learning. We encourage children to find the bugs themselves, and we teach
them to explain why they made the mistake. Mutual trust between the child and the teacher then
encourages the pupils' enjoyment of their work.
11. ADEQUATE CHALLENGES: Our textbooks contain tasks of all kinds of difficulty. By weaker pupils
always solving some problems, we prevent the feelings of anxiety and horror from the next hours of
mathematics. At the same time, the best pupils are constantly making further challenges not to be
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bored. The teacher does not overburden them with tasks, but assigns them to keep children motivated.
It splits the tasks within the class according to what the child needs.
12. SUPPORT FOR COOPERATION: Children do not wait for the result to appear on the board. They
work in groups, pairs or even individually. Each pupil is so able to tell how the result has come, and he
can explain it to others. The result is cooperative. The teacher here is not the ultimate authority that
just tells where the truth is - and the next sheet of the textbook is turned. Pupils build their own fullfledged knowledge that they are constantly thinking about.
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Cyprus
EARLY SCHOOL LEAVING IN CYPRUS
Cyprus is an island in the eastern Mediterranean and presently is a state under the name Republic of
Cyprus. According to its constitution it is a presidential democracy and as from 2007 it is a member of
European Union. Since 1974 part of the country is occupied by Turkey. The official languages of the
country are Greek and Turkish, but English is widespread as, the country was a former British Colony.
It has a history of more than 5 thousand years. Its economy has been under stress in the recent years
but now it seems that it is overcoming the main difficulties. It is well mentioning, as it is related to the
aims of the present project, that it has very high unemployment, particularly among the youth. It is
interesting to observe that the country has a large numbers of unemployed even among University
Graduates (even in the areas of STEM)
From Wikipedia we see that its Education System is overseen by the Ministry of Education and
Culture. The education system is divided into pre-primary education (ages 3–6), primary education
(ages 6–12), secondary education (ages 12–18) and higher education (ages 18+). Full-time education
is compulsory for all children aged between 5 and 15. State-provided schooling including higher
education is paid for by taxes.
There is also a parallel system of accredited independent schooling, and parents may choose to
educate their children by any suitable means. Private school and university fees are not usually covered
by the state.
Higher education often begins with a four-year bachelor's degree. Postgraduate degrees include
master's degrees, either taught or by research, and the doctorate, a research degree that usually takes
at least three years. Universities require accreditation in order to issue degrees.
From the statistics (see for example EU: Education and Training Monitor 2015 CYPRUS) it can be seen
that the country has one of the highest percentages expenditure on Education, but in spite of that the
system faces quite a number of challenges and problems. From the previously mentioned reference
we quote the following observation:
“Early school leaving has declined steadily in Cyprus in recent years, but this phenomenon masks a lack
of efficiency in public spending and the relatively low quality of educational outcomes.
The tertiary education attainment rate is one of the highest in the EU, but at the same time Cyprus
faces one of the lowest employability rates of recent graduates in the EU and unsatisfactory
performance in basic skills by students and young adults alike. The country also features one of the
lowest participation rates in vocational education and training (VET) in the EU, but recent reforms and
new initiatives in this area include a gradually expanding VET offer.”
The following table is describing the main aspects of the of the education system and provides a
comparison with the rest of EU.
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EXISTING INNOVATIVE METHODOLOGIES FOR TACKLING WITH ESL AND LEARNING
MATH IN CYPRUS
In an effort to tackle the issue of ESL, Cyprus is presently promoting the following ideas:
Providing for the education of children with special needs not only for the early years of schooling but
for the whole school years up to the upper secondary level.
Review and renovate the syllabi of the schools, aiming at both the reconsideration of content,
approaches and educational means.
Particular emphasis is given to Educational technologies and the equipment of schools with
contemporary means. In this context the Ministry of Education and Culture promotes:
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THE IMPLEMENTATION OF THE NEW TIME TABLE IN SECONDARY GENERAL EDUCATION
The Ministry of Education and Culture, within the framework of the Educational Reform, has been
outlining the New Curriculum and New Time Table for the Gymnasium and the Lyceum based on
attainment and adequacy targets. They are implemented in all the Gymnasium Classes and Class A’ of
the Lyceum from the school year 2015 – 2016. Their implementation in Secondary Education will lead
to the necessary updating and upgrading of education in order to improve pupils’ performance. Thus,
they will boost the desired enhancement of the quality of the educational system so that it responds
to the mission of the 21st century.

THE STRENGTHENING OF THE VET SYSTEM
In particular there are now provisions for the promotion of the following (as mentioned in the Annual
Report 2015 of the Ministry of Education and Culture: “Strategic Plan for the System of Technical and
Vocational Education and Training”.
The “Strategic Plan for the System of Technical and Vocational Education and Training 2015 - 2020”,
planned by the Department of Secondary Technical and Vocational Education of the Ministry of
Education and Culture, was approved by the Council of Ministers on the 15th of April, 2015.
This comprehensive Strategic Plan includes measures and activities that cover all the VET programmes
offered by the Ministry of Education and Culture, namely the:






Upper Secondary Technical and Vocational Education (morning classes),
Evening Technical Schools (second chance schools),
Apprenticeship Scheme,
Afternoon and Evening Classes of Technical Schools, and
Post Secondary Institutes of VET.

The following measures are included In the Strategic Plan:








Further enhancement of the cooperation between Technical Schools and Industry,
enabling access to suitable modern technical equipment, educational material and
infrastructure through practical training in Industry.
Organization of information campaigns regarding the prospects for employment offered
by Technical and Vocational Education and Training in Cyprus.
Development of new curricula for Secondary Technical and Vocational Education, which
will emphasise the acquisition of basic skills, key competences and the way knowledge is
acquired, rather than narrow specialization. This will help pupils to become competitive
within the contemporary labour market. The reformed curricula will be oriented towards
learning outcomes and will be based on Learning Modules and ECVET units.
Upgrading of the curricula offered by the Evening Technical Schools, (which operate as
second chance schools), in order to become more flexible.
Further development of the Post Secondary Institutes of VET, which began their operation
November 2012, offering secondary education graduates and young adults, in Cyprus, the
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opportunity for further education and training at a level that was not available before.
Amongst the top priorities of the Ministry of Education and Culture is the classification of
their programmes at Level 5 of EQF and ISCED.
Transfer of full responsibility for the Apprenticeship Scheme to the Department of
Secondary Technical and Vocational Education of the Ministry of Education and Culture as
of September 1st 2015.
Enhancement of the quality and competences of teachers and trainers through specialized
training programmes.
Completion of the process for the establishment of a National Qualifications Framework
and development of a proposal regarding the establishment of an Organization for the
Certification of Vocational Qualifications.
Establishment of a Quality Assurance Framework, according to the EQAVET
recommendation.

The successful implementation of these measures is of vital importance, since they are envisaged to
contribute towards the effort for return of the Cyprus economy to competitiveness, growth and for
job creation.
Within the previously mentioned reforms, the mathematics curriculum is upgraded in relation to its
content, methodological approaches and technological means. A major contribution to these efforts
stems out of the efforts of the Cyprus mathematical Society. These contributions are reflected in
through the participation in a number of projects (e.g., Le-Math) and the organization of conferences,
seminars and other activities that provide the forum for discussions and training of personnel. In
addition, the Ministry of Education produced material for exploiting the advantages of the digital
technologies in the learning process. There is a systematic effort for establishing in each school special
mathematics rooms well equipped with material supporting the use of educational technology.
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Italy
EARLY SCHOOL LEAVING IN ITALY
Coping with the phenomenon of early school leaving (“ESL”) is a challenge for all the European
Countries. There are both communitarian and national strategies aimed at combating ESL. Lowering
the percentage of young ESL below the 10% is one the goals set by Europe 2020, the European Union’s
ten-year growth strategy that aims to overcome the economic crisis.
Italian school system in numbers: Italy has almost 7,5 MLN of students (7,3 MLN in 2011, ISTAT). They
are distributed as follow: 2,7 MLN secondary II level (pupils of 14-19 years old), 1,8 MLN secondary I
level (pupils of 11-14 years old), 2,8 primary schools (pupils of 6-11 years old) [ISTAT 2011].

[ISTAT 2011]

[ISTAT 2011]

The Italian rate of ESL has recently reached a good percentage: there has been a significant reduction
in the early abandonment rate. The percentage of young people between the ages of 18 and 24 who
abandoned the school early, without obtaining second degree degrees or vocational training
certificates, dropped from 19.2% in 2009 to 15% in 2014. At this point, Italy reaches its national target
of 16%, while remaining far from the European target of 10% by 2020.
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[Indire]

ICT AT SCHOOL
OCSE report “Education at a Glace 2012” shows that the low investments settled for the education
system in Italy put Italy in a very low position, almost at the end of the ranking.

Many European countries have adopted important investments to ensure a global and inclusive access
to Information and Communication Technology, but the situation is not homogenous. In Italy, the
availability of technological equipment in the national school system is not sufficient for guaranteeing
a conscious usage and an effective implementation of ICT in education. A great effort should be done
in the direction of implementing virtual learning environment that allows innovative education, such
as flipped class and independent learning.
In the Italian context, the strategies for eliminating ESL are connected with the ones focusing on
enhancing ICT in education. These are set as central priorities of the last political reform of the Italian
Educational System, called La Buona Scuola [act 107/15], promoted by the former minister Stefania
Giannini. This reform tried to battle ESL by innovating the educational framework and by giving
standards for continued improvement in education system, especially stressing the presence and the
relevance of digital innovation.
Central milestones of the action could be summarized in the following terms: prevention and
intervention in schools and cooperation between actors, from the edu-system and the labour market.
Reforming the educational and pedagogical experience is thought as a great opportunity for the entire
Italian society, faced nowadays with a critical percentage of unemployment and discourage towards
the effectiveness of higher education.
A vital component of the entire La Buona Scuola action is the great effort in developing a cooperation
between education institutions (schools and universities), companies and the industrial world; this
cooperation aims to fill the gap between the education system and the labour market, and by doing
so contrasting the ESL due to discourage situation for social and economic conditions.
Strong emphasis is put on Digital Schools, New Literacy, School at Work, with an eye on the economic
resources.
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In order to reach the Digital School goals, the reform action answers to the need of reach each school
with high-speed internet and Wi-Fi, and designing digital services for the schools, in order to enhance
transparency and reduce costs.
The efforts on the so-called New Literacy means the design and the implementation of stronger
curricula for foreign languages (especially from primary schools), and for Digital skills, such as coding
and development of computational thinking and Digital Makers Plan. Mathematic will be enhanced
and Economic principles will be taught in all secondary schools.
With the point of School at Work, La Buona Scuola introduces mandatory vocational training during
the last 3 years of high school and technical/professional curricula, for at least 200 hours per year; the
goal is strengthening both soft skills and practical competences, in a framework of experimental
training experiences and best practices.

EXISTING INNOVATIVE METHODOLOGIES FOR TACKLING WITH ESL AND LEARNING
MATH IN ITALY
PIANO NAZIONALE SCUOLA DIGITALE FOR PREVENTING ESL
At the heart of La Buona Scuola policy stays the great effort towards the implementation of
pedagogical strategies based on enhancing competencies in digital technologies and skills in
computational thinking. The development of such pedagogical action aims to promote in pupils an
active and conscious usage of IT tools, seen as a great opportunity of cultural, social and economic
growth both for the individual and for the entire society. That is the central idea of Piano Nazionale
Scuola Digitale (PNS, National Plan for Digital School), a document addressed from the Ministry of
Education, University and Research to all the educational actors.
This document sums up all the efforts towards digital innovation in education, such as PON 2014-2020
(structural European researches, implemented in national directives) and the funds by the national law
107/2015 (La Buona Scuola).
The National Plan for Digital School, as implementation of La Buona Scuola (107/2015), is an important
reference for the background of this present desktop analysis. PNS contains the strategy and the
framework of the development and implementation of the digital revolution in education, that is to
say the introduction and the canonization of innovative methodology in teaching and learning
experience. The main goals in education are the reduction (and the elimination) of resistance and
preconception against the technological, scientific and mathematical subjects and, by doing so, the
improvement of the number of students in STEM higher education and professions. In general, PNS
aims at the developing of a new pedagogical culture that stress the importance of soft skills, digital
and numerical literacy.
In this direction, the teaching of math and coding is central in the PNS framework. The idea is that
training in coding and math could be helpful in preventing ESL and unemployment, and at the same
time in shaping a new generation of students conscious and critical in the usage of IT and ready to deal
with issues and situations so different from the ones of their teachers.
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Examples of National Plan for Digital School actions:


ACTION #4 - “Ambienti per la didattica integrata” - “Integrated teaching environments”
aims at implement and supporting an effective role of digital technologies in education,
seen as a vehicle of inclusion and connectivity.

NO LEARNERS LEFT BEHIND: the idea is that the usability and permeability of the learning
environments, the creation of attractive spaces will be able to counteract the phenomenon of
school dispersion.







ACTION #15 - “Scenari innovativi per lo sviluppo di competenze digitali applicate” –
“innovative scenarios for developing practical digital skills” means the design of
educational training based on problem solving and mathematic competences, robotic and
coding ability and computational thinking. A great effort is made also on media and social
media literacy, that is the ability to critically create and use media and digital contents.
ACTION #16 - “Una research unit per le competenze del XXI secolo” – “A research unit for
XXI century competencies”, this action means the creation of a “special force unit”
composed by researchers and experts in digital education and media literacy.
ACTION # 20 - “Girls in Tech and Science” aims to reduce the gender gap in the scientific
field (high education and profession).
ACTION #21 - “Piano carriere digitali” – “Plan for digital careers” wants to increase the
number of experts and professionals in science and STEM fields.

SOURCES
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MIUR, http://www.istruzione.it/
ISTAT, http://www.istat.it/it/
Indire, http://www.indire.it/
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Portugal
EARLY SCHOOL LEAVING IN PORTUGAL
Main characteristics related to students profile with high risk to dropout could be the following: pupils
within the range 12-18 y.o. and their relationships with numerical literacy and coding. Moreover, it is
fundamental to highlight the needs in term of flipped classrooms for such students, to motivate them.
In Portugal, every year thousands of students drop out of school due to lack of financial resources, lack
of support from families, poor disclosure of information and alternatives they feel, and their own lack
of will. The high rate of school drop-out compromises not only the education system, but also the
development of human capital and the country's progress. The school performance of young people
has repercussions on the labor market and economic and social development and should summon the
whole of society. Some of the most sound theories in this area are based on the intrinsic or extrinsic
origin of the variables that lead the student to failure. Some authors focus their work on the individual
and tend to value more the individual component of the person. On the other hand, other researchers
value the medium further by underestimating individual characteristics.
In the chapter on the reasons for dropping out, we can see that the main one is the "need to go to
work" (18.4% and 17.7%), a situation that is expected due to the difficulties that are experienced by
an increasing number of Portuguese families. This rate refers to young people who drop out of school
because of the need to find an occupation that allows them to receive a salary, but these are the lowincome occupations that are technically disqualified and have very precarious contractual ties.
Other reasons:








Low parental expectations there is no incentive to study because there is no recognition
of benefits in an academic course, low parental schooling, family environment is
intellectually disadvantaged;
Learning Difficulties such as reading, writing, concentration and / or memory, related or
not with health problems. An early assessment allows to develop teaching strategies that
can help the student overcome the learning gaps; however, many learning problems may
not be diagnosed or be mistaken for behavioral problems.
Social factors such as the lack of housing or housing without proper physical conditions for
the study, economic difficulties / poverty, frequent changes of school or housing, family
structure, coexistence environments marked by the presence of risk factors;
School travel with more than one disapproval, especially when there is a big gap between
the age level and the academic level.

Regarding measures to prevent and combat this problem, we highlight the following:





the National Program for the Promotion of School Success, which aims to reinforce support
for students with difficulties (in the first years of schooling);
the bet on professional alternatives, with the reinforcement of Professional Education,
betting on the valuation of all the students and in the plurality of the routes;
strengthening of School Social Action;
intervention by the Commission for the Protection of Children and Young People (CPCJ).
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EXISTING INNOVATIVE METHODOLOGIES IN PORTUGAL
Captivate students to school through the theater, adventure clubs and other activities, engage
teachers, students and institutions in this process of positive contamination by the school, foster the
taste for study and training. This is the secret of the success of the "Accompanying" pilot program,
implemented in late 2015 by the Vila Nova de Famalicão Municipal Council in several schools in the
region, which already has more than 300 students and 16 partner institutions involved.
According to the official, this is a "program created in Vila Nova de Famalicão with the objective of
closing the faults that the schools pointed out in the context of the failure of some students". And he
explains: "We did not want to take an existing program and give it as a recipe for all schools, what we
did first was to know the reality of each school well, to take advantage of this reality in a logic of sharing
between schools and then case by case Develop the methodology considered most appropriate ".
In this sense, what distinguishes the program "Accompany" from another is precisely the methodology
that goes through "giving a less academic or less curricular response, leaving those actions more
oriented to the study accompanied and more classes of support, to be able to captivate students To
school and boost their success ".
It is within this scope that a number of actions are being implemented, depending on the context and
ranging from the 'Sala Mais', at the Gondifelos School, which translates into a more attractive space
for young people, the 'ADN' program that develops mentoring Of young people, ie groups of students
who help each other through areas such as theater and philosophy, but also mentoring with teachers
or significant people in the community.
The entire school community is involved in the program, not just the students at risk, but also the other
students, who work to help leverage the potential and added value of those who are about to drop
out of school.
Leonel Rocha assures that the positive results of "Accompaniment" are already felt and exemplified by
the vocational courses that are working in four schools - three professionals plus the Pedome school that have had this methodology implemented since the beginning of the year and whose results are in
cash. "One notices an interest in the school, an improvement and the consequent success of these
students in the courses they attend," he says.
The Accompanying Program has its own Multidisciplinary Technical Team with pedagogical autonomy
that is responsible for implementing the educational responses foreseen in the program. In addition,
each educational institution appoints its Commissioner, who is responsible for the implementation and
supervision of the program in its Teaching establishment in close collaboration with the Follow-Up
Program Pedagogical Team.
Teachers' current practices are still marked by a predominantly expository teaching style, based on the
resolution of exercises and that little use of materials beyond the chalkboard, chalkboard and school
manual. They also indicate that unidirectional communication prevails, an essentially summative
concern in evaluation, an individualistic work style and a training that is disconnected from teaching
practices. However, they also point out that there are signs of new practices, including diversification
of tasks, more shared communication, greater emphasis on the formative aspects of evaluation and
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recognition of the value of professional collaboration. Some studies carried out with teachers take a
collaborative approach, with the intention of knowing not only the existing practices but also the
activities and devices that can contribute to its transformation in an innovative curricular perspective.
Within the various innovative curricular perspectives, it is particularly important in Portugal to propose
challenging tasks, such as mathematical investigations and explorations. These are tasks that propose
the exploration of a situation where some elements are already defined, but where students can
formulate their own questions and follow their reasoning strategies. Students are called here to
formulate conjectures, to test and reformulate them, to argue and even to demonstrate them.

SOURCES
http://www.cm-vnfamalicao.pt/_acompanhar_para_combater_o_insucesso_e_o_abandono_escolar
http://www.educ.fc.ul.pt/docentes/jponte/docs-pt/08-Ponte%20_Badajoz%2006%20Set_.pdf
http://abandono-escola.webnode.pt/contacte-nos/causas/
http://talequalreverse.blogs.sapo.pt/311.html?thread=1847
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2. COLLECTING DATA: INTRODUCTION TO SURVEY
The survey was conducted based on the common questionnaires shared among partners of the DISCODE consortium. Questionnaires were administered (either in national language or in English) to
students, teachers and headmasters selected through the databases of the different partners based
on the project’s focus and requirements. Surveys used a Likert scale from 1 to 5, where 5 meant the
most positive score.
Issues were encountered during the recruiting process, due to national demographic peculiarities and
populations. For instance, as it may be expected, countries with low population level met more
difficulties in finding respondents than countries with a broader population. This is some cases led to
a non-stratified sampling of respondents.
Overall, 447 students, 120 teachers and 29 headmasters answered the questionnaires: therefore, in
spite of the above limitation, the overall picture offers some interesting insights into the issue of math
teaching, digital skills and how they could be effectively introduced into European schools.
Table 1 summarizes the context, scope and goal of the survey.
Project Aims

• The project aims at promoting the development of transversal
skills, such as abstract thinking, logic, computational thinking
necessary for a better understanding of maths. It targets students
at risk of drop-out, within the age-range of 12-18 y.o. and teachers,
as an indirect target group.

Project (Expected) Results

Project results can be listed as follows and achieved through
project activities implementation:

a common baseline report, to analyze the results of the
needs analysis carried out by the partners at application
stage, re-organize data and gather all the information
necessary to structure the training outline;

a field investigation and a first contact with the target
group (direct and indirect) through the collection of a
survey aiming at understanding their gaps and needs in
terms of digital skills;

a training path, based on the results of the research run at
application stage, improved during the first phase of the
project;

educational games and free-to-access content and tools
online, the customisation of materials to diverse contexts
and people (altogether favouring the direct exploitation of
the entire educational path or of single parts of it).

Survey aims

The scope is to picture the situation and to have a first contact with
the direct and also indirect target group of the project, starting to
involve them in project activities from the beginning and trying to
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tailor project results on their needs, to have the highest possible
impact. The topics will be focused on the needs of TGs.
1)

FOR STUDENTS

• numeracy level of students on TGs
• digital literacy level of students on TGs
• students’ attitudes
programming
2)

and

perceptions

about

computer

FOR TEACHERS AND HEADTEACHERS

• common terminology in partners’ countries
• preferred delivery methods and tools
• existing innovative methodologies for tackling with ESL
• existing innovative methodologies for learning maths
The information will be collected through a questionnaire created
according the above mentioned topics.
Target

The project direct target group is defined among those students
within the range 12-18 y. o. The project indirect target group
encompasses also teachers for the direct beneficiaries.

Approach

The goal was set as follows: partners will interview at least 80
students p/country during the investigation phase: in total about
400 students will be involved.
- At least 10 teachers p/country during the investigation phase: in
total about 50 teachers will be involved
- In addition, 29 head-teachers were involved

Time

•

Limit 8 minutes for the compilation
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3. STUDENTS: THE SURVEY RESULTS
Belgium
Demographics
86 students, of which 53 were girls and 33 boys, answered the questionnaire. 76 students were
between 15-18 years old and 10 between 12-14. 85% of the respondents lived in urban areas (11.5%
in periphery, 3.5% in rural areas). All of them lived in Belgium; 12 of were originally from other
countries (i.e. Albania, Armenia, France, Germany, Greece, Luxembourg, Morocco, Poland, the
Netherlands), and 14 skipped this question. French was the main language for 88.5% of the
respondents, for the others the main languages were Arabic, Albanian, Armenian, Turkish, Polish,
Portuguese, Estonian and English.
Level of integration in society and school
The majority of respondents gave a moderately positive answer to whether they felt integrated in
society (average rating 3.69 on a scale from 1 to 5) and, for most of them, school contributes to making
them feel more integrated (average rating of 3.34%).
Students’ numeracy level
To the question “what does prevent you to fully understand the subjects taught in school? And maths?”
recurrent replies were: the methodology used by the teachers, the complexity and the abstraction of
some subjects, the lack of a link between the notions studied and their application in reality, the lack
of engagement and attention.
Role and importance of maths in life and education
Overall, the tables below say that the relevance of mathematics to students’ life and school career is
perceived as moderately low (average rating on maths relevance in life, 2.82 on a scale from 1 to 5,
and average rating on maths relevance in one’s education: 2.55).

How do you feel maths is relevant to your life? Rank from 1 to 5
Answer
Options

1

2

3

4

5

16

10

26

15

7

Rating Response
Average Count
2,82

74

How do you feel maths is relevant to your education? Rank from 1 to 5
Answer
Options

1

2

3

4

5

17

21

20

10

6

Rating Response
Average
Count
2,55

74
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Students’ digital competence
The perception of their digital competences students have was rated on average 2.91 on a scale from
1 to 5. The most common software with which students were familiar are Microsoft Office Word,
PowerPoint, Excel. Students declared to be familiar also with internet navigation. 65% of respondents
use the computer for emailing and accessing social media; 11% for using specific applications; 12% for
studying and 12% for other purposes, e.g. gaming, surf the internet, etc.
Then, 84% of respondents declared they access information on maths from school textbooks and only
8% from the internet too. Finally, 78.5% of the respondents say they would be more motivated to study
mathematics if they used games and almost 76% of them said that developing activities on coding
would also motivate them

Czech Republic
Demographics
As seen from the tables below, is a balanced number of boys and girls who participated in the survey
(female 57,6% and male 42,4%). This is also due to the fact that the Czech Republic does not devote
lessons to boys and girls on their lessons (excluding physical education). The main task of the education
system in the Czech Republic is gender equality, and this questionnaire proves that this is the case.
Concerning to the age of pupils involved in the survey, respondents belong more to group 15-18 y. o.,
which is the most affected by early school leaving, and only one out of five pupils belongs to the group
of 12-14 y. o.
Level of integration in society and school
School is one of the first places where young people meet a larger team. It is therefore important that
they have a sense of acceptance, but also that they are able to accept others.
The data shows that most pupils perceive the socialization effect of the school as average. The question
is whether it is good or bad. However, it is very important that there are no extremes (on both sides).
Role and importance of maths in life and education
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The data shows that most pupils perceive mathematics as a necessary subject. This is very important
because it does not matter the popularity of the subject, but it is important that it is important (math).
Is Math important for your life?

Answer Options

1

2

3

4

5

18

19

24

13

7

Rating
Average
2,65

answered question
skipped question

Response
Count
81
81
4

The confusion of results is given by the educational system in the Czech Republic. Our system is built
primarily for testing. Pupils are subjected to testing at the end of each level of education, and this
awakes the vision of being prepared for a test and not for future life.
Digital literacy level of students
Many pupils work on PC - playing games, communicating on Skype, Facebook, and other programs.
Digital skills, however, are also an understanding of how the application works, how to use it properly
and how to create it.
Role of games and coding in learning mathematics
The role of games in mathematics is very complicated from a didactic point of view. At a time when a
large number of applications are used for teaching, it is very difficult to decide which one has the right
didactic effect. Therefore, the number of "games" in the teaching of mathematics is not important,
but their importance for the pupil and his education.
Concerning the question “Do you think you would feel more motivated to study maths if you try some
exercises on coding at school?”, the pupils understand the question correctly. A number of pupils will
present complex coding pages under the term coding. However, coding can also be a "playful" and
highly motivating form that opens up new possibilities for pupils and awakens new enthusiasm for
mathematics or coding itself.
Coding
Answer Options
Yes
No
answered question
skipped question

Response
Percent
43,2%
56,8%

Response
Count
35
46
81
4
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Cyprus
Demographics
From the answers to the questionnaire, we can see that the majority of the respondents are native
citizens leaving mainly in urban areas. It is also observed that there is a high proportion of students
from other countries not having Greek as their main language.
Level of integration in society and school
Concerning the level of integration in the society, we see that there is slightly positive attitude with
the Greek-speaking students having a slightly higher average. This attitude is similarly reflected in the
extend of help by the school. Both groups admit that they have no difficulty in understanding of what
they do in school, which is considered as a place for leaning or education.
School is a place where…
For more than the one third of students school is a place for learning and being educated. Only one
out of six thinks that is a place for being evaluated. Details in the figure below.

Role and importance of mathematics
Both groups are considering mathematics as quite relevant to their life and they admit that they have
access to mathematics mainly through their textbooks.
Students’ digital literacy level
Both groups of students believe that they have a rather good level on mastery digital skills.
Both groups of students are using the computer mainly for communication, social media and surfing.
Both groups believe that using games will help them in learning mathematics. Similarly acquiring skills
for coding seems to them as a motive for studying mathematics. The percentage is represented on the
following figure.
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Italy
Demographic
The group of 107 students was balanced between male and female and the age 12-14/15-18. The
majority was from rural areas, with the rest evenly divided between central and peripheral areas of
cities. All students living in Italy, but one currently in Japan.
Level of integration in society and school
The majority feels quite well integrated; there is a not negligible fraction (nearly 20%) with a few
perceived integration problems. One third of students does not feel that school is enough helpful
toward integration in society.
School is a place where…
The majority (more than 40%) of students feels that is a place for learning. One student out of five
thinks that is also a place for personal growth, one out of six thinks that is a place for being evaluated.
Students’ digital literacy level
15% of students does think to have sufficient digital skills. The greatest majority use technology for
socializing with only 13% using it also for studying.
Problems in learning mathematics
The two important causes (totaling nearly 80%) are the quality of teaching (or of teachers) and the
intrinsic nature of the subject.
Role and importance of mathematics
The majority of students (roughly 2 / 3) thinks that mathematics is important for life. A smaller fraction
thinks that is important for education.
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Where to learn: the following figure shows that nearly 80% of students rely on textbooks for learning
mathematics, with a small fraction using Internet.

How to learn: more than the 70% of the students respondents perceive that “gaming” could help for
learning mathematics (see figure below), and a lower percentage thinks that “coding” could be useful
for the same purpose.

Portugal
Demographics
There were around 41% of feminine respondents and 59% of boys; 37% between 12-14 age and 63%
between 15-18 age. They are almost all, from Portugal, around 85% from urban area, around 10% from
suburbs and only around 5% from rural area.
Level of integration in society and school
Almost all are very well integrated in society and well integrated at school. Some reasons to not
understanding well Maths contents are: noise inside the classroom, not being motivated, lack of
concentration and some of them said that they simply do not like Maths.
Students’ numeracy and digital level
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Both the levels are median, around 3 out of 5 for numeracy competencies and around 3,5 out of 5 for
digital skills. It is to be noticed that digital competencies only refer to Office.
Where to learn maths
The following figure shows that nearly 70% of students rely on textbooks for learning mathematics,
and nearly 20% use Internet for studying maths.

Role of games and coding in studying maths
Around 61% of students believe that try some exercises on coding would make them feel more
motivated to study maths at school. In addition, the following figure says that the great majority of
students involved in the survey (around 85%) think that games could help in improving motivation for
mathematics.
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4. TEACHERS AND HEADTEACHERS: THE SURVEY RESULTS
Belgium
Demographics
13 teachers answered the survey, 9 women and 4 men. 11 of them worked in urban areas and the
main language was French for 5 of the respondents while the others selected as a first language: Dutch,
English or Italian.
Also 11 head-teachers took the survey, 8 of them were men and 3 women. 8 out of 11 were older than
45, 7 worked in urban areas and 4 in rural areas. All of them lived and worked in Belgium and only one
of them do not speak French as a first language.
Teachers and head teachers’ perception on students’ integration in society and school
According to the teachers, their students feel integrated in society, and 6 out of 8 respondents gave a
value of 4 out of 5 to describe the extent of students’ integration. The following figure represents the
opinion of the HT.
Do you believe your students feel integrated into the society? Rank from 1 to 5.
Answer
Options

1

2

3

4

5

0

0

1

6

2

Rating Response
Average
Count
4,11

9

School contribute to the students’ integration in society with an average rating of 3.5 on a scale from
1 to 5. As shown in the figure below, more of the half of the respondents think their students are
lacking a satisfactory level of competences like abstract thinking, logical thinking and problem solving.

Similarly, according to the head teachers, students are well integrated in society, the average response
was 4.11 on a scale from 1 to 5. The school has a prominent role in making students feel integrated in
society (average rating 4.22 on a scale from 1 to 5). For 4 of the head teachers, students lack some key
competences as logical and abstract thinking, but it was also noted that some of the students come
from underprivileged communities and have low access to culture in general.
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According to the teachers, the school is a place for learning, education and development, while head
teachers gave more emphasis specifically to learning and development.
Teachers and head teachers’ perception on digital skills, innovative teaching and education
technology
According to teachers, maths is very relevant in life (average rating 3.8 on a scale from 1 to 5) and even
more important in education (average rating 4.0 on a scale from 1 to 5). Of a very similar advice are
the head teachers who rated the two questions respectively 3.7 and 4.0 on average.
Head-teachers were in general supportive of the idea that coding could reinforce students’ key
competences. They also thought that the use of digital devices would allow students to acquire other
key competences as problem solving and abstract thinking.
However, they marked a lack of skills of teachers and students as well as problems linked to the
infrastructure and the equipment. 4 out of 7 head-teachers answering the survey stated that their
schools were equipped with computers or tablet, and 3 of them already integrated some digital tools
to teach mathematics, as for instance geomath, spreadsheets, tablets, computers. 6 head-teachers
said their schools are equipped with an IT classroom and that their classrooms have some sort of digital
equipment too, i.e. interactive white boards and laptops. In four of the schools, digital devices are
provided to teachers. In two schools, devices are provided to students too.
Head-teachers consider their teachers overall to have average digital skills, while STEM teachers tend
to have higher digital skills, as they have enrolled in professional development courses and seem to be
more motivated than the other teachers.
Only one respondent already used a coding tool for teaching math and 2 teachers use computers or
tablets in the classroom. A very few teachers already used email, google drive and Facebook for
teaching or to stay connected with their students. All the respondents declared that the use of digital
devices would increase the engagement of the students, especially of those normally less motivated.
However, 2 respondents mentioned that computers and applications are currently used more for
entertainment than for learning. The majority of the teachers as well as the head teachers considered
their student’s digital skills to be average or weak.

Czech Republic
Demographics
The questionnaire survey has managed to select a heterogeneous group of educators who have both
female and male representatives (40% female and 60% male). In general, however, there is a large
prevalence of women in Czech education. The reasons are several - finance low level of social status,
time-consuming. Almost all the teachers involved are from urban areas (90%).
A great problem in Czech education is the high age of teachers: only a small number of young teachers
have been teaching in schools for more than five years. Concerning the survey context, 30% of the
teachers involved in the questionnaires are 27/35 y.o., and 70% of them are from 36 up to more than
45 y.o.
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The zero number of respondents aged between 18-26 is due to the fact that only a graduate of the
faculty of education can teach in the Czech Republic. This means that all future teachers in this age
range are still studying.
Teachers and head teachers’ perception on students’ integration in society and school
The pedagogue's view of pupils' socialization is very interesting. It can be seen that educators value
socialization very high. However, it is important to note that the rate of evaluation of this question is
highly questionable, as the teacher spends very little time with pupils where socialization may take
place. In classical teaching, the rate of socialization is very low. The possibilities are school trips, school
events.
THIS STUDY REQUIRES THE INVOLVED TEACHERS TO ATTEND A FEW DAYS TRAINING
PERIOD IN BRUSSELS, TOGETHER WITH OTHER PARTICIPANTS COMING FROM 4
DIFFERENT EUROPEAN COUNTRIES. WOULD YOU BE WILLING TO TAKE PART TO THIS
(FULLY FUNDED) OPPORTUNITY?"
Answer Options
YES
NO
answered question
skipped question

Response
Percent
55,6%
44,4%

Response
Count
5
4
9
1

Very interesting is the paucity of pedagogues in this question. Czech education is generally considered
to be very bureaucratic, and the alleged disunity is probably related to this. A number of educators will
probably share the work that they have to do and this vision will quickly discourage them. Neither the
mention of full reimbursement of the stay is not attractive enough.
A school is a place where…

The figure above shows a very interesting fact: in such a "test" environment, as the Czech Republic,
neither a pedagogue chooses to "evaluate".
At the same time, it is interesting that most teachers take the place of school as the place where the
pupil is formed: and that is the right view. School is not a place to evaluate, but to form a person.
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Creating his view of the outside world, making his views and attitudes. The school is supposed to be
the place of man's preparation for future life - to shape it.
Preferred delivery methods and tools
All the teachers work in a school provided with computers and/or tablet in the classroom. Question
schools with ICT facilities in the Czech Republic is very delicate. There is a large number of various
projects from the European Union aimed at increasing the number of ICT techniques in Czech schools.
There are big differences between schools, between regions in the Czech Republic. Sometimes there
are more computer classrooms in Czech schools, some of them have tablets, somewhere ICT
equipment is very low.
Czech teachers work with a wide range of programs. However, it is a question of how much they
control and how much these tools and aids to pupils' education are of great benefit. It is a question of
how superficial or profound are the implications of teachers and whether they can exploit the potential
of these tools.
Collaborative learning activities in classroom
Here is a minor problem. Teachers use basic applications and do not use them in depth or their full
potential. At the time of communication and interconnection, great emphasis should be placed on
communication and discussion. Interestingly, "live" communication channels are unnoticed.
Difficulties in the use of computers and software to support teaching in classes
This issue shows the biggest problems of Czech ICT education: teachers and equipment. A number of
teachers would engage the technique within lessons, but they cannot work with it, for lack of teachers’
abilities (33%) or for school infrastructure and equipment problems (33%).
Existing innovative methodologies for tackling with ESL
Almost all the teachers involved in the survey do believe that coding, as an example of innovative
methodologies, could help in tackling with ESL. A large number of teachers would welcome
programming and could see the possibility of making school lessons more interesting. This would have
a big impact on pupils, as learning would be more "enjoyable".
Role of competition for challenging and motivating your students
The issue of student competitions is very complicated and teachers see it as well. The problem is that
if pupils have better and "volunteer" results, then they have to do something of their own accord and
that is a stumbling block.
Familiarity with “flipped classroom”
Just a bit more than the half of the teachers involved in the survey has familiarity with “flipped
classroom” teaching method. The situation is changing very rapidly, but there is a rather cautious view
of various "modern" forms of education in Czech education. Especially in mathematics. This is due to
our historical development, when we took up education in Austro-Hungarian (scholastic way of
teaching) based on knowledge of facts. Any other method of teaching is in the eyes of educators the
risk that the pupils will not know the facts and that the teaching will be just a "game".
45

Needs and Existing Situation Analysis
Perception of the role of mathematics
The issue of how is perceived the role of mathematics is very important: it is necessary for the teachers
themselves to adopt a vision of the necessity of mathematics for the future life of the pupil. It is
necessary to motivate him and constantly to "an interesting form of teaching" to show that
mathematics is everywhere and the pupil will always need it in his life.
Teachers and head teachers’ perception on digital skills, innovative teaching and education
technology
It is to be noticed that only a bit less of the half of teachers involved had already used any programming
tool for teaching math (44,4%). This question confirms the "transition" undergoing Czech education.
Some teachers have already used part of the programming. There is a process through which
pedagogical "municipalities" are going through.

Cyprus
Demographics and perception on students’ integration in society and school
From the answers to the questionnaire, we can see that the majority of the respondents are native
citizens leaving mainly in urban areas. In addition, the majority are in the age group of over 40s. They
also believe that the school helps the students in becoming members of the society.
Critical thinking and problem solving
As we can see in the figure below, almost all the teachers/HT (96,3% of the ones involved in the
survey)believe that the students lack skills for critical thinking and problem solving. They believe that
their learning is mainly base on rote learning approaches and they are missing active learning
approaches.

Role of development of coding and math skills
It is interesting to observe that quite many of the teachers and particularly the HT are very reserved
whether the development of coding skills will enhance mathematics learning.
The figure below shows that more than the half of the teachers involved in questionnaire have never
used any programming tool for teaching mathematics.
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It will be interesting in a future investigation to clarify that this reservation might be due to the fact
that they have not been involved in such a process during their initial education and their experience
in this process is perhaps restricted.
School is a place where…
The majority of the teachers considered the school as a place for education and training and not as a
learning institution.
Role of maths in life and education
The majority of them considered mathematics as an essential part in the education of the future
citizens.
Role and development of digital skills in life and education of students
Concerning the issue of digital means, quite many teachers admit of using computers in their classes,
but still the majority of them admit that they do not use them (see figure below).

From the ones that are using them there is reference to tools like PPT, videos, geogebra, flowcharting
etc. It is interesting to observe that there is no explicit mentioning that these digital means can be
useful tools in problem solving and developing critical thinking. The use of Internet is mainly for
communication and there are not many references for creative and innovative uses.
Familiarity with “flipped classroom” method
The teachers are not familiar with the “flipped classroom” approach.
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The majority of the teachers seem to be willing to participate in training courses that will enable them
to exploit digital means in the learning process, in such a way that will help in achieving the goals of
mathematics.

Italy
 TEACHERS
Demographics
The age of participating teachers are relatively aged: 73.8% are above 45 year of age. This is not a
novelty in the field of innovative education: teachers with experience seems to be more active than
inexperienced teachers
The greatest majority lives in central urban areas. Only a minority, less than 20%, lives in rural areas.
This is not a novelty: ICT was to supposed to giver more chances to schools in decentralized areas,
while it is true that the most active teachers come from cities. Probably because they live in more
stimulating areas.
Perception of integration of students within society and the role of schools
Students, according to the opinion of their teacher, seem to be quite integrated in their society.
Schools seem to be have a (relatively) fair role for favoring the integration of students into society.
Average score is 3.49/5.00.
Perception of capability of abstraction and problem solving in students
According to teachers, the greatest majority of students (nearly 70%) have problems in this area. From
the comments, it seems that students are not used to apply independent critical thinking.
Role of coding
Only a fraction of teachers thinks that “coding” could help into improving the abilities of their students.
Those in favor think that coding could help a lot.
Role of schooling
The great majority of teachers (above 60%) thinks that schooling favors personal growth. Only a
fraction of teachers thinks that schooling is a place for learning in strict sense.
Role of mathematics in life and education
The great majority of teachers think that mathematics is very useful in general, both in life and in
education.
Technology in classroom and software for teaching mathematics
Half of the teachers have used some kind of SW to teach mathematics.
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More than 90% of the teachers use computer (or tablet) in class. A variety of Sw and auxiliary devices
(including Interactive White boards and smart-phones) are used. The 50% of teachers use Google drive
to share information. 25% of teachers use email with their students.
Level of digital skills in students.
The following figure concerns what teachers think about the level of digital skills in their students: the
majority of teachers think that students have modest abilities in using technologies effectively for
learning.

At the same time, the great majority of teachers think that using more technology in class will allow
the students to improve their skills.

Obstacles: the major obstacles for using more technology in class is the poor infrastructure. Also
important is lack of proper skills by some teachers.
 HEADTEACHERS
Demographics
Two thirds are female and two thirds over 45. They consider themselves to have low or little direct
digital competences.
Perception of integration of students within society
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Head teachers feel that there are problems in integrating students into society and that school does
not sufficiently address the issue.

Perception of problems with abstraction in students

The above figure shows that two thirds of the HT involved in the survey think that students have
problems with abstract thinking. About 40% think that “coding” could help.
Role of school: the majority feels that it is a place for personal growth. None thinks that is a place for
evaluation. Quite difference from the opinion of teachers and especially of students.
Perception of role of mathematics in life and education
Overall they think that mathematics is important for life and for education.
Collaborative learning: they think that teacher foster collaborative learning and they can use
technology for it.
Role and development of digital skills in life and education of students
The majority of headteachers involved in the survey thinks that students have good digital
competences.
Technology in class and at school
The headteachers think that schools are generally well equipped with technology. The majority thinks
that more technology in class could improve the learning process of students. The two more important
obstacles are the poor infrastructure and the lack of proper knowledge by teachers. All schools have
technological labs. Support is provided by teachers and technical personnel. Schools are (relatively)
well equipped and 2/3 provide computers to teachers.
Expertise of teachers in using technology and perception of innovative methodologies
Headteachers generally think that teachers have not a great expertise in using technology. At the same
time, the great majority is favorable to experimenting innovation driven by technology
Coding: all of them are in favor of using “coding” for improving the study of mathematics.
50

Needs and Existing Situation Analysis

Portugal
Demographics
Mostly feminine answers around 73%, almost all (77%) more than 45 years old, and all Portuguese,
almost all from urban area (95,5%).
Half of the teachers involved says that they are interested in attending a few days training period in
Brussels with other participants coming from different European countries.
Perception of integration of students within society
Teachers involved in the survey generally think their students are more or less integrated in society,
3,5 level.
School is a place where…
The following figure shows that school is generally seen as a place where to learn and grow up.

Preferred delivery methods and tools for technology and education
About 75% of teachers involved say that their schools provide computers/tablets in classrooms; and
85% say that they use computers/tables in classroom.

51

Needs and Existing Situation Analysis

Teachers also say that they are generally used to adopt tool and digital resources ( such as Geogebra,
Office, Internet and Virtual School) and teach in a collaborative context also with technology ( 50%
answered that they use e-mail and 25% use Google Drive and Moodle).
The main difficulties in the use of computers and software to support teaching in classes
Problems are related with infrastructures at schools; moreover, teachers think that computers and
applications are considered as boring to students. Some others think the teachers do not have enough
skills.
Perception of problems with abstraction and problem solving in students
100% of teachers believe that students have problem with problem solving capabilities and
abstraction, and almost all believe that coding could help them to improve.
In addition, 80% of teachers involved in the survey think that competition on programming could
challenge and motive disaffected students.
Then, 70% of teachers would be available to be involved in a study in order to experiment new teaching
methods and the use of computing devices to help students improving in some of the following skills:
basic digital skills; basics of programming; problems solving (particularly in maths).
Existing innovative methodologies for learning maths and tackling with ESL
The figure shows that more than the half of the teachers involved (65%) say that they had never used
any programming tool for teaching mathematics, while 35% say they had used tools (such as
GeoGebra, Autocad, Fortran, Basic...).
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It is to be noticed that almost no teachers is familiar with “flipped classroom” teaching method (95%).
Almost all teachers involved in the survey (84% of them) say that thery are interested to attend a
specific training with the future classroom lab in order to apply it into their classes.
Perception of role of mathematics in life and education
Teachers in general think that learning maths is very important for pupils both in education and in life.
Teachers say that they access informations concerning mathematics mostly in books and Internet;
then, they teach maths through exercises and projects.
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5. CONCLUSIONS: A COMPARISON AMONG THE COUNTRIES SURVEYS
Let us now compare the survey’s results among the DIS-CODE countries, starting from the STUDENTS’
surveys.
As regards the demographic, all countries are comparable in terms of balance between males and
females (with a slight predominance of the latter) and a fair balance between the two age-ranges (1214 and 15-18; exception: Czech Rep where the second age-range was more represented): the sample
is thus quite representative of the average EU situation.
As regards the location (area), there are some notable differences: while most of the respondents from
Italy are from rural areas, most of the respondents from Belgium, Cyprus and Portugal, are from urban
areas.
As regards integration within the society, the majority think they are well integrated (with above than
average scores on this question, though not top scores); there are some niche-groups (e.g. in Greece)
of students who are native speakers (of the country’s language) who, as may be expected, feel less
integrated but the role of school in this important area is generally acknowledged.
When it comes to the core issues of the project, i.e. math and digital skills and how technology coupled
with innovative teaching paradigm might help, these are the students’ perceptions: they do
acknowledge issue in learning math (while at the same time acknowledging a moderate relevance of
this subject for their life) and they attribute them to the quality of teaching, to the intrinsic, complex
nature of the subject and – quite interestingly – to the “gap” between teaching and reality, which
undermines motivation. Math is perceived as a necessary, unquestionable subject they are doomed to
digest. School, similarly, is considered by most as a place to learn, by a small though interesting
minority as a place where to be evaluated and by only a few as a place where personal growth take
place. This “vision” needs to be challenged to motivate students and DISCODE may be a step in this
direction.
As regards innovation in the teaching/learning processes, we face a quite traditional situation where
students mostly learn from books (though of course the internet as well as educational SWs pop in) in
spite of the fact that schools on average do not seem to lack technical equipment. This opens up again
to one of the DISCCODE’s core mission which is to support teachers in their professional growth and
introducing them to both new ways of teaching as well as to the necessary digital skills to support
them. Students seem to be in high need of support and guidance from teachers in the process of
acquiring substantial digital skills that they seem to lack: as may be expected, they do use technology
for socialization but they are weaker in more professional forms of usage and on using technology to
support learning.
Eventually, as may be expected, students are quite open to the idea of having gaming, coding and
similar to enhance their understanding of math. There is a pre-conception concerning coding,
expressed for example by the Czech Republic partner, which highlights that the reason behind a nonsuper enthusiastic response (43,2% of the students say they think coding would be motivating) lies in
a stereotypical idea students have about is (i.e. lines and lines of codes). The fact that this stereotype
needs to be challenged has to be kept in mind by educators when introducing coding at school
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The TEACHERS’ and HEADTEACHERS surveys highlight the following elements:
As regards the demographic, there is a fair balance between males and females; most are aged over
45. The geographical location is similar with respect to the students’ location, i.e. with Italian teachers
and head-teachers being mostly from rural areas while Belgian, Cypriot and Portuguese from urban
areas. The teachers’ and head-teachers’ opinion on whether students are integrated in society and on
the role played by school in this matches the students’ responses being a fair (though not top-positive)
positive answer; the Czech partner points out that, I their school system, socialization moments in
classic teaching is quite low.
Teachers across countries consistently think students do have issues with abstraction (leading to
issues with math and critical thinking and problem solving). They do think that coding as well as
innovative teaching methods (flipped classroom, competition) may be of help and in some countries
(e.g. Czech Rep) this is already going on. In some countries, there is a cautious optimism on whether
coding may actually be of help: e.g. the Cyprus partner comments that this may be due to the fact that
they themselves have never been exposed to this teaching.
All the countries are well equipped with technologies but overall the level of integration within
teaching/learning activities is still subject to improvement. Though with notable exceptions (e.g. Czech
Rep), technologies are still used to support quite traditional activities like making presentations. This
may attributed to poor training for the teachers.
As regards the students’ readiness to embrace technology as a learning tool, most countries highlight
that students, though good at socializing via technologies, are still quite poor in digital skills (e.g. see
the Belgian survey, where teachers and head-teachers consider their students’ digital skills as average
or weak).
Even if the situation in the DIS-CODE participating countries is not homogenous and each context need
to be analyzed with a specific in depth-analysis, some overall conclusions should be drawn.
Overall, the most relevant results of the analysis are the following:
-

Students are “digital natives” as regards the use of technology for socialization: when it comes
to more “professional” or learning-oriented usages, they show poor confidence and
experience. This result is confirmed in literature and underlines the need for school system to
introduce more meaningful usages of technology into the classroom, to support learning and
teaching of the 21st century digital skills (communication, collaboration, coding…).

-

Teachers and head-teachers, in a similar way, have not integrated technology nor innovative
educational paradigms such as the flipped classroom into the school environment and the
classroom in a satisfactory way yet. They are reasonably equipped (with the Czech Rep schools
being 100% equipped with tablets!), there is a reasonable willingness to be trained and
therefore innovate, but the process is quite slow in taking place. Technology is mainly used for
quite traditional activities, such as presentations or e-mails.

-

As regards the focus of the project, i.e. math, coding and digital skills, a reasonable confidence
is shared by students and teachers/head-teachers that a more innovative approach (based on
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new educational paradigm – the flipped classroom – and entailing collaboration, coding,
gaming) may be helpful.
From this general overview and thanks to the surveys and the desktop reports, the major needs in the
DIS-CODE project participating countries seem to be:
-

Improving digital literacy and ICT skills at school;
Introducing coding at school in different levels of education;
Improving soft skills through STEM and Digital competences;
Enhancing innovative methodologies for learning mathematics;
Supporting teachers in their efforts for retain ESL students through the teaching of 21th
century skills;
Enhancing innovative methodologies for tackling with ESL.

The different participating countries cannot be seen as representative of the general European
context: peculiarities need to be taken into account for not misunderstanding the conclusions and
these preliminary results need to be verified by further analysis. Even so, DIS-CODE project aims at a
first comprehension of the early school-leaving phenomenon and of the possible benefits of teaching
math and coding using modern technologies and innovative educational methodologies. The main idea
is that not only it is possible to increase students’ and teachers’ interest with attractive instructional
framework, but also it is necessary to engage disaffected pupils and retain them from ESL with
innovative and useful learning path. DIS-CODE project focuses on this challenge and aims at studying
what should be done and could be done to tackle with what is a school and learning problem and, at
the same time, involves social issues: the connection from disaffected students to unemployed person
is clear, especially in a labour market in which coding, digital competencies, and soft skills play a major
role.
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