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PREFACE
The construction sector plays an important role in the European economy as it generates
almost 10% of the GDP and provides approximately 20 million jobs1. At the same time,
the Cedefop’s 2016 Skills Forecast2 suggests that employment in construction will grow
during 2015-2025; thus, the EU Member States will need to replace an ageing workforce
and around one million of new workers will be needed by 2025. The report also underlines
energy efficiency as one of the main drivers of skills development in the sector.
The current EU vocational education and training (VET), employment and skills policy
framework emphasises that – ultimately – skills drive and shape the transitions to more
digital and greener societies3. Constructing energy-efficient buildings will require workers
to be more aware of eco-friendly materials and technologies4.
Eight organisations – among them VET schools (from Bulgaria, Slovakia, Turkey), suppliers
of trainings, literature and methodical guidance in the field of education (from Bulgaria
and Slovakia), leading companies oriented to R&D and advanced technologies (from
Bulgaria and Turkey) and a university which is a pioneer in introducing innovations into
education and training, joined their efforts to address the outlined challenges and to
facilitate the narrowing of the gap between the schools and the business.
The convened by RAABE Bulgaria BEE-VET consortium has developed a set of interrelated
innovative products focusing on innovations in construction and integration between
R&D and VET with the intention to respond to the needs of the construction sector for
well prepared and skilled employees which are acquainted with the latest technological
developments on the market:

1
2
3
4



BEE-VET Digital Toolkit: interactive training materials for upper-secondary VET
students on green, sustainable and energy efficient construction involving the
application of new and advanced technologies and materials in the construction
sector;



BEE-VET Teachers’ Handbook: methodical guidance for VET teachers in
vocational subjects providing advice on the inception of the Digital Toolkit
and a bunch of ideas for extended use of digital technologies in the teaching
process;

European Commission (2012)
Cedefop (2016)
Cedefop (2021)
Ibid.
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BEE-VET Concept for Curricula Update: a proposal for improvement of the
curricula and syllabus based on the identified best practice in the four countries
of the partnership and across the EU.

The BEE-VET project outputs complement each other and should be used in conjunction.
The impact we expect to have achieved with our work within the BEE-VET project
involves the enhanced competencies to design structured, up-to-date, and practical
training materials in the field of BEE-VET; the fostering of usage of ICT in education;
the increased knowledge on how to build long-term education-business partnerships
between education and training providers and business; the contribution to the economic
prosperity by employment of R&D and innovations in the learning process; the contribution
to the establishment of a common framework in the BEE-VET and mutual recognition of
learning outcomes and qualifications. Ultimately, through increasing the attractiveness of
VET in Construction our ambition is to contribute for better employability at EU level and
for the economic prosperity.
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INTRODUCTION
Dear teachers,
We are thrilled to present to your attention this BEE-VET Teachers’ Handbook. The main
goal we set before starting its development was to support you – the teachers – in your
job, to provide students with modern-day learning content, to be their motivator and to
lead them on their way for preparation for the future.
The publication can also be useful for professionals responsible for the overall delivery of
the curricula, those involved in the design of the syllabus and in allocation of theory and
practice lessons across the academic year and, more generally, in the development of
the curricula in the field of Construction, the latter including all relevant occupations and
specialties offered in the framework of the initial vocational education and training (VET).
We are pleased to share with you the lessons that we have learnt in the past almost 3
years of international cooperation (2019 – 2022) and to put in focus the provision of
VET is in close interaction and collaboration with the business both while designing the
syllabus and introducing practical aspects of training in the programmes meant for the
construction sector.
Despite the fact that different countries bear some variations in terms of categories and
vocational qualifications, the common aspect is that the qualifications are being obtained as
a result of acquiring of a number of units – the learning outcomes, which can be obtained in
school and at the work place (apprenticeship, practical training, placement, etc.). Therefore,
the BEE-VET Teachers’ handbook supports VET teachers in the process of ensuring that
knowledge and skills received in school would respond to the companies’ expectations.
Within the BEE-VET Teachers’ Handbook you will find information about:



Specifics of the curricula for qualifications in Construction VET in the four
partnership countries;



Guidance on how to adapt and include content related to green, sustainable
and energy efficient construction in upper secondary VET;



Tips for engagement of VET students – addressing their needs for gaining
practical experience and acquaintance with the latest trends in the application
of construction materials and technologies;

INTRODUCTION
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Advice on employment and use of digital technologies in your classes;



Suggestion and general methodological guidance for application of innovative
teaching methods;



Step-by-step instruction for inception of the BEE-VET Digital Toolkit in your
lessons;



Expected learning outcomes;



Evaluation of VET students’ knowledge and skills which are expected to be
acquired in the teaching and training process.

The BEE-VET Teachers’ Handbook is a ready-to-use resource for teachers responsible for
presenting specialised BEE-VET topics in upper secondary VET. However, as confirmed
by teachers and training providers in other occupations, it can be source of inspiration
and ideas for all teachers, trainers and coaches, involved in VET in beyond.
The publication is available in five languages: English, German, Bulgarian, Slovakian, and
Turkish.
We believe that the guidance provided in the Handbook will make your VET lessons more
interactive and attractive, will increase both the interest and the competences of your
students, will equip them with up-to-date and market-oriented knowledge and skills, and
ultimately will support their successful professional career!

The BEE-VET project team

SPECIFICS OF THE CURRICULA
FOR QUALIFICATIONS IN
CONSTRUCTION VET

CONSTRUCTION VET IN AUSTRIA
As of grade 9, the Austrian educational system offers schools focusing on general education as well
as a on a wide range of VET programmes.
Basically, the vocational upper secondary education comprises the following school types:



Part-time vocational schools (grades 10 to max. 13) in tandem with company-based
vocational training, i.e., the dual system1. Before entering this type of school, the students
should take a pre-vocational year in the 9th grade in for instance a Polytechnische Schule;



Secondary technical and vocational school (Berufsbildende mittlere Schule, 9th to 12th
grade) providing intermediate VET qualification; and



Secondary technical and vocational high school or college (Berufsbildende höhere Schule,
9th to 13th grade), providing higher VET qualification.

In the dual system, the attendance of part-time vocational schools is compulsory for apprentices.
Apprentices are being paid a remuneration which is regulated by collective agreement and amounts
to about 25-40% of the respective initial salary of a skilled worker in the first apprenticeship year
and increases annually. The ratio of time spent between company-based training and part-time
school education is about 4:1.
The duration of training in apprenticeship system varies depending on the complexity of the
particular occupation:





Two-year or two-and-a-half-year apprenticeships in the crafts and trades;



Four-year apprenticeships: complex machinery electrical systems; machinery mechanic;
machine tool mechanics; electrical industrial engineering specializing in process control
technology, and etc.

Some 70% of apprenticeships last for three years;
Three-and-a-half-year apprenticeships, mostly for technical occupations, such as electrical
installations engineering;

In schools of intermediate VET and colleges of higher VET longer programmes predominate.
Training in schools of intermediate VET last between 1 and 4 years and lead to the level of skilled
worker or mid-level employee. Programmes at colleges of higher VET last for 5 years and are
completed with the matriculation and diploma examination.
Schools of intermediate VET and colleges of higher VET concentrating on engineering, arts and
crafts offer diverse specialist areas, including Construction Engineering.
1

Editor’s note: another widely used term for this type of education in Austria is “Apprenticeship”.
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The school program curriculum in Construction Engineering (Bautechnik) encompases the following
groups of subjects:
General obligatory subjects – involving subject common for all VET students;
Branch specific theory and practice in Structural engineering (Hochbau), Civil Engineering
(Tiefbau), Construction industry (Bauwirtschaft), Construction with timber (Holzbau), Environmental
Engineering (Umwelttechnik);
Obligatory exercise (social and personal competence);
Internship involving minimum 8 weeks, which should be made during holidays before entering the
5th year;
Elective subjects (e.g., second foreign language, communication, entrepreneurship, research,
etc.); and
Sport (non-obligatory).

Table 1. VET occupations in Construction in Austria
Occupation

EQF
level

Finisher, Interior Worker (Ausbaufacharbeiter)

4

Operator (Baugeräteführer)

4

Civil Engineer (Bauingenieur)

5

Fitter, Metal Worker (Bauschlosser)

4

Draughtsman (Bauzeichner)

4

Roofer (Dachdecker)

4

Electrician (Elektriker)

4

Tiler (Fliesenleger)

4

Glaziers (Glaser)

4

Industrial Insulator (Industrie-Isolierer)

4

Plumber (Installateur)

4

Painter (Maler)

4

Mason, Bricklayer (Maurer)

4

Paver (Pflasterer)

4

Decorator (Raumausstatter)

4

Plumber (Spengler)

4
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EQF
level

Road Builder (Straßenbauer)

4

Plasterer (Stuckateur)

4

Cabinet Maker (Tischler)

4

Carpenter (Zimmerer)

4

Source: BEE-VET project

In addition, in some specialist areas, students can choose among various “special focuses” – areas
which lead to an occupation-related specialization. At some school types, specialist areas and
special focuses are regulated in the curriculum but can also be offered autonomously by schools.
The programmes with special focus at colleges of higher VET can be compared to a tree: the
specialist area corresponds to a tree trunk from which, beginning in the third year onwards,
“branches” fork off to the so-called special focuses. That being said, in the first two years all
programmes (of each specialist area) follow one uniform curriculum. From the third year onwards,
curricula differ according to the various specializations. Training branches, however, are laid down
in curricula by an ordinance of the Federal Ministry of Education, Science and Research and start
with the first year.

CONSTRUCTION VET IN BULGARIA
In Bulgaria, secondary VET is being provided by VET gymnasiums and other secondary level schools.
In the lower secondary phase (grades 8-10), the students study all general education subjects along
with some vocational subjects. This ensures permeability between the different types of schools
and provision during this phase.
In the last two years – corresponding to upper secondary education level (grades 11 and 12) the
vocational subjects prevail. These are the grades when specialisation is supposed to occur in the
specific sector and profession.
All VET offers in Bulgaria are based on framework programmes approved by the Ministry of
Education and Science. They are applicable also for the construction sector. The duration of the
learning offer for VET school learners depends on the entry level:



Framework Programme A1: 3 years after basic education2 or 1 year after lower secondary
education (EQF level 2);



Framework Programme B3: 4 years after basic education or 1 year after lower secondary
education and VET qualification level 1 (EQF level 3);



Framework Programme C4: 5 years after basic education or 2 years after lower secondary
education and VET qualification level 1 or 1 year after grade 11 and VET qualification level
1 or 2 (EQF levels 3 - 4);



Framework Programme E5: up to 1 year after basic education (EQF level 2-4, partial
qualification).

In the formal VET in Bulgaria there are general education subjects and vocational education subjects
taught. Among the vocational subjects, there are 3 types:
General – involving subjects that are being taught to all VET students regardless of the field
of occupation. These include studies in Occupational health and safety, Basic business studies,
Economics and Occupational foreign language;
Industry/branch-specific – subjects that are being taught to all students in the certain field.
As regards the Construction, there are 3 subjects that are common for all students enrolled in
construction-related occupation study: Construction graphics (Drawing), Buildings' construction,
and Construction materials;
1
2

3
4
5

“A” in Bulgarian.
Editor’s note: Currently the basic education level in Bulgaria is being obtained upon conclusion of 7 grade,
normally at age of 13-14 years.
“Б” in Bulgarian.
“B” in Bulgarian.
“Д” in Bulgarian.
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Occupation-specific subjects. In some cases, the occupation-specific subjects may overlap between
two or more occupations but differ in the hours of teaching. For instance, students in both Transport
Infrastructure Builder and Civil Engineering Technician occupations study the “Roads/railways and
transport structures” subject. However, for the former the planned study hours are 159, while for
the latter – only 62.
Both industry-specific and occupation-specific subjects may involve practical training (учебна
практика). The curricula also include non-compulsory (optional) subjects, which are being decided
at the school level.

Table 2. VET occupations in Construction in Bulgaria
National VET
Number

EQF
level

Civil Engineering Technician (Строителен техник)

582010

4

Builder; Civil Engineering Worker (Строител)

582030

3

Builder-installer (Строител – монтажник)

582040

3

Installer of Water Supply Systems (Монтажник на
водоснабдителни и канализационни мрежи)

582050

3

Transport Infrastructure Builder (Пътен строител)

582060

3

Kiln Builder (Пещостроител)

582070

3

Assistant Builder (Помощник в строителството)

582080

2

Assistant Road/Railway Construction (Помощник пътен строител)

582090

2

Surveyor (Геодезист)

581010

4

Restorer; Renovator (Реставратор-изпълнител)

581020

3

Renovator Technician (Техник-реставратор)

581030

4

Occupation

Source: BEE-VET project

The Work-based learning (WBL) is a compulsory element in every VET programme. In the national
context, WBL at school premises as part of regular classes during the school year is called study
practice (учебна практика). For professions related to high-end technology it takes place in a real
working environment. In-company WBL time (for example a week or month) at the end of grades 11
and 12 is called production practice (производствена практика). WBL comprises at least 70% of
VET programme time at NQF/EQF level 2, at least 60% at level 3 and at least 50% at levels 4 and 5.
Since 2014, dual VET has started to evolve. Company-based practical training alternates with
periods of theoretical training in a school or another VET provider. The practical training in the
company is 2 hours per week in the 11th grade, and 3 hours per week in the 12th grade.

CONSTRUCTION VET IN SLOVAKIA
Vocational education in Slovakia is provided by secondary vocational schools. These are further
divided by fields of study and teaching and by type of education obtained into lower secondary
vocational education (2 years), secondary vocational education (3 years), full secondary vocational
education (4 years) and post-secondary qualification studies (2 years).
Vocational schools offer education and preparedness for labour market in technical-economic,
economic, pedagogical, medical, social-legal, administrative, artistic, and cultural fields. The
vocational training is also suited for preparation for further university studies.
The State education programs (SEPs) define the compulsory content of education – basic curriculum
in a certain field. The SEPs are being developed and published by the Ministry of Education,
Science, Research and Sports of the Slovak Republic after consultations with employers, school
managers, nationwide professional/branch associations, as well as respective ministries.
The SEPs are created for individual trade union groups and their name corresponds to the name
of the given trade union group. SEPs are a binding curricular document for the creation of school
educational programs, textbooks, educational texts, and workbooks, for the evaluation and control
of learning outcomes. Based on the SEPs each region than develops their own state training and
program that than the schools adjust to their preferences and interests. Therefore, schools with the
same focus/occupational area may have differences in their vocational subjects1.
In the first year, students study predominantly general subjects. In consequent years, the study
hours of vocational subjects gradually increase. Usually the schools alternate general education
with vocational education every other week.
Vocational subjects are divided into theoretical subjects and practical subjects. In the third year,
some students choose a specialization and then get new, optional subjects. Specifically in the
Construction field, the students are being taught and work with software such as AutoCAD, Revit,
Google SketchUp throughout the entire course of the 4-year study. There is professional practice
organized in the 2nd year, while in the 2nd and 3rd years the students do continuous professional
practice. Currently, the dual system education – where the training is being provided within a
private company, becomes more and more popular.

1

Cf. Ministry of Education, Science, Research and Sports of the Slovak Republic (2013).
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Table 3. VET occupations in Construction in Slovakia
National VET
Number

EQF
level

Drafter (Technický Kreslič, Projektant)

3113026

4

Supervisor (Stavbyvedúci)

2142004

4

Construction project cost consultant (Rozpočtár)

3112002

5

Occupation

Construction quality manager (Manažér Kvality V Stavebníctve)

4

Civil Engineering Technician (Stavebný Technik)

4

Construction supervisor (Stavebný Dozor)

2142005

4

Bricklayer (Murár)

7112002

3

Roofer (Strechár)

7121000

3

Floorer (Podlahár)

7122001

3

Drywall Fitter (Montér Suchých Stavieb/Sadrokartónista)

7123003

3

Plasterer (Omietkár)

7123001

3

Insulation Worker (Izolatér)

7124000

3

Concrete Finisher (Betonár)

7114002

3

Source: BEE-VET project

CONSTRUCTION VET IN TURKEY
The vocational education in Turkey is being provided by the vocational high schools1 and vocational
training centres. The vocational education system, which was 3 years until 2016, has been increased
to 4 years thereafter.
Students study both general education and vocational subjects. The vocational courses start in
the 9th grade (first year in a VET school) and gradually increase in number and study hours every
consecutive year. Apprenticeship training lasts 3 years, while orientation training lasts 1 year.
Usually, the theoretical training is being provided at school one day a week, and up-skilling training
is provided in the enterprises 4 days a week. Theoretical training may be provided 2 days a week
depending on the profession. In particular, as regards the construction sector, in the 12th grade (the
last year of study), the student receives workplace training with the aim of gaining work experience,
skill development for 3 days a week.
The vocational schools in Turkey, offer 6 qualifications in the field of construction technology:
1) Construction Infrastructure, 2) Superstructure Construction, 3) Architectural Restoration, 4)
Architectural Construction Technical Drafting, 5) Static Building Technical Drawing, and 6) Building
Surface Coating and Insulation2.
The same vocational subjects are being taught in the 9th grade for all those branches – such
as Professional Development, Technical Drawing, AutoCAD, etc. Lessons basically start with the
similar content and then proceed with branch related contents. That is, after gaining basic drawing
skills in the technical drawing class, Metal Technology student concentrates more on door, window,
ornamental drawings, while Construction Technology student concentrates on construction-related
drawings.
In the 10th and 11th grades the vocational courses differ depending on the specific branch. For
example, students in the Construction Infrastructure branch get 10 hours Construction Infrastructure
Workshop, while students in the Architectural Restoration branch get Architectural Restoration
course. In the 12th grade, apart from on-the-job training, students can take up to 4 additional
hours weekly of elective vocational courses.

1
2

Editor’s Note: in this case by “high school” it should be understood upper-secondary education level providers.
Cf. Ministry of Education of Turkey (2020).
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Table 4. VET occupations in Construction in Turkey
National VET
Number

EQF
level

3112

4

12UM50272

4

8342

4

Concrete Finisher (Beton Kaplama)

10UMS0082

4

Hand Brick Moulder (Inşaat Kalıpçısı)

10UMS0081

4

7122

4

Construction Scaffolding Supervisor (Inşaat Iskele Sorumlusu)

12UY0056

4

Concrete Products Machine Operator (Beton Ürünleri Makine
Operatörü)

12UMS0186

4

Occupation
Construction Technician (Inşaat Teknisyeni)
Roofing Master (Çatı Ustası)
Excavator Operator (Ekskavatör Operatörü)

Stonemason (Taş Örme Ustası)

Source: BEE-VET project
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GREEN, SUSTAINABLE
AND ENERGY EFFICIENT
CONSTRUCTION

Global and regional agenda
Back in 2015, the United Nations adopted the 2030 Agenda for Sustainable Development which
includes 17 Goals for Sustainable Development (SDGs) is 3 dimensions – social, economic and
environmental1.
It is not by coincidence that at least four SDGs of the 2030 Agenda aim at improvement of the
current global environmental state and involve broadening of the use of green and energy efficient
technologies2.
The well-being of today‘s youth and future generations depends on an urgent and clear break
with current trends of environmental decline. Society needs to reduce carbon dioxide emissions to
limit global warming, while at the same time conserving and restoring biodiversity and minimizing
pollution and waste3.
Universal access to clean energy requires transition to low-carbon systems in both the production
and use of energy. Improving access to affordable and modern energy (SDG 7) coupled with
innovation and efficiency gains are vital to achieving equitable and sustainable economic growth
while limiting global warming. Renewable energy technologies such as wind and solar, along with
improved energy efficiency in buildings and elsewhere, will be key4.
For the purpose of the achievement of these goals, “[…] every country needs to determine, for itself,
how best to approach the preparation and implementation of its national sustainable development
strategy depending upon the prevailing political, historical cultural, ecological circumstances”5.
At the EU level, in 2019 the European Commission launched the proposal for making the European
Green Deal. The Green Deal aims at giving a response to the growing challenges of climate
change by developing a new strategy to “[…] transform the EU into a fair and prosperous society,
with a modern, resource-efficient and competitive economy where there are no net emissions of
greenhouse gases in 2050 and where economic growth is decoupled from resource use”6. Through
its instruments, the European Green Deal foresees the improvement and provision of fresh air,
clean water, healthy soil and biodiversity, energy efficient buildings, healthy and affordable food,
more public transport, cleaner energy and cutting-edge clean technological innovation, longer
1
2

3
4
5
6

United Nations (2015)
See for instance, SDG 7 Ensure access to affordable, reliable, sustainable, and modern energy for all; SDG
11 Make cities and human settlements inclusive, safe, resilient and sustainable; SDG 13 Take urgent action to
combat climate change and its impacts; SDG 15 Protect, restore and promote sustainable use of terrestrial
ecosystems, sustainably manage forests, combat desertification, and halt and reverse land degradation and
halt biodiversity loss. United Nations (2015a)
UNEP (2021)
Ibid.
United Nations (2015b)
European Commission (2019)
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lasting products that can be repaired, recycled and re-used, future-proof jobs and skills training for
the transition, globally competitive and resilient industry7.
In terms of energy efficiency of buildings, the European legislation has revised the Energy
Performance of Buildings Directive8 which aims at supporting the development of renewable and
less polluting energy systems for private homes and public buildings. In addition, with the proposed
actions from the Green Deal the both measures envision to:








decrease emissions;
save energy;
tackle energy poverty;
facilitate renovation;
improve quality of life; and
generate jobs and growth9.

What is energy efficiency?
Energy efficiency can be defined as the usage of less energy to perform the same task, basically
meaning eliminating energy waste.
Energy efficiency has many benefits: the reducing greenhouse gas emissions, the reducing demand
for energy imports, the lowering of the costs in a household and at economy-wide level, to name
a few. Energy efficiency can also be classified as the cheapest and most immediate way to reduce
fossil fuels. The use of energy efficient approaches can help to save money, create jobs and meet
the growing energy demand.
The benefits of the energy efficiency should be considered in various contexts and aspects such as
for instance:
Economic: With the use and improvement of energy efficiency, the economic outcomes for a single
household can be seen as lower individual utility bills, new jobs, and it can help reduce and stabilize
electricity prices and volatility.
Environmental: The environmental benefit of energy efficiency is probably the biggest and most
important for today’s world and its struggle with the climate change. The increased efficiency has
the ability to lower greenhouse gas emissions, decrease water use and overall decrease people’s
impact on the environment.

7
8
9

A European Green Deal
Directive 2010/31/EU
European Commission (2021)
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Utility Systems: In this sector the energy efficient approach can provide benefits by lowering the
overall electricity demand, thus increasing the need to invest in new electricity generation and
transmission infrastructure.
Risk management: Energy efficiency can help with the diversification utility resource portfolios and
can prevent the uncertainty with fuel prices.

Energy efficiency aspects in economic sectors
Energy efficiency of buildings
As data shows10, 36 percent of total greenhouse gas emissions are emitted from energy costs of
buildings. It is thus crucial to improve the energy efficiency of buildings to mitigate the impacts of
climate change. One way to improve and reduce the energy costs of buildings is a new innovative
design, architecture or even strategically designing window placement to better accommodate
heating or cooling needs. Through different innovative approaches of architects, experts and
construction workers, it is possible to apply many new designs in the process of construction of a
new building which in the future will reduce energy costs and will not have as much impact on the
environment as older ones.
Energy efficiency in transport
The other of the largest contributors to carbon dioxide emissions is transport, so this makes it
the other main object of energy efficiency. In this sector the energy efficiency can be improved in
different ways as well, one of which is the change of vehicles – from vehicles which use gasoline
or diesel to electric or hybrid ones. The use of electricity-powered vehicles has proven to have
less environmental impact and it helps with the prevention of toxic to the environment emissions
(such as CO2). In this sector, new approaches and innovative designs are applicable as well as
improvements in materials which have the potential to contribute to fuel use efficiency and the
improvement to greener transport.
Energy efficiency in industry
Energy efficiency in industry plays a key role in environmental sustainability, improving energy
security and economic performance. The industry’s large energy consumption makes it one of
the main targets for improving energy security and climate mitigation through energy efficiency.
With the great opportunities and development of technologies some of the methods for securing
energy efficiency in the industry can be:

10



maintaining, refurbishing and retuning equipment to counter natural efficiency degradation
and to reflect shifts in process parameters;



retrofitting, replacing and retiring obsolete equipment, process lines and facilities to new
and state of art technologies;

Ibid.
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using heat management to decrease heat loss and waste energy by, for example, proper
use of insulation and utilization of exhausted heat and materials from one to other
processes;



improving process control for better energy and materials efficiency and general process
productivity;



streamlining processes – eliminating processing steps and using new production
concepts;



re-using and recycling products and materials;



increasing process productivity – decreasing product reject rates and increasing materials
yields11.

Energy efficiency for household savings
One of the main driving forces and also challenges of energy efficiency is the household savings
and people’s behaviour and attitude towards it. All of the strategies and methods listed above
are mainly based on technologies but without people’s engagement and investment in them,
they wouldn’t be possible to develop and achieve. So here one of the main factors of stimulating
household savings is the behaviour of an individual household and its desire and motivation to
achieve energy efficiency. Some of the most incentivizing methods and approaches of household
energy efficiency consist in lowering energy bills, investment in energy efficient appliances or just
in improving the citizens’ quality of life by engaging in activities linked to greener economy such
as recycling, use of public transportation and overall reducing the human footprint on the Earth.
Energy efficiency can be achieved in the first place by setting goals and strategies at the government
level and implemented through certain policies of the country. The European Union has adopted
a significant size of legislation and regulation related to energy efficiency thus facilitating and
encouraging the Member States to lead the world transition to energy efficiency economies.
France is the pioneer among the energy efficient economies both at EU and globally12. The reason
behind France’s first place worldwide is because of the country’s National Energy Efficiency Plan
which contains energy efficiency measures that go beyond the European legislation. It foresees
“White Certificates Trading” program, which requires suppliers of energy to meet governmentmandated targets for energy savings13.
Another example can be given with the congestion charge in London, United Kingdom. The
congestion charge represents a £15 daily charge, applied in the Congestion charge zone in London.
This method leads to reduce of traffic in big cities and stimulates more people to use greener type
of transportation (e.g., public transport) to prevent air pollution and the excessive greenhouse gas
emissions from cars14.
11
12
13

14

Kanako Tanaka (2011)
ACEEE (2022)

ACEEE’S 2022 International Energy Efficiency Scorecard France. https://www.aceee.org/sites/default/
files/pdfs/2022_International_Scorecard/France%20One-pager.pdf
Cf. Transport for London. https://tfl.gov.uk/modes/driving/congestion-charge
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The UK ranks second in the energy efficiency in industry and transportation sector15. The country
has a large number of policies on the improvement and management of energy efficiency systems.
In the buildings sector, the United Kingdom has developed a mandatory appliance and equipment
standards for 38 products, as well as mandatory labelling requirements for 24 appliance groups16.
Germany and the Netherlands should also be mentioned as leaders in national efforts and
regulation for energy efficiency. The largest EU economy has implemented its own strategy
for energy efficiency – Energiewende. Its targets are the reduction of 32.5% of primary energy
consumption by 2030 and 50% by 2050, compared to 200817. The Netherlands which excel in the
energy efficiency of buildings, apply nationwide measures consisting in the construction rating
systems and the disclosure of energy use for all kinds of buildings18.

Energy efficiency of buildings
The United Nations Industrial Development Organization (UNIDO) training package “Sustainable
Energy Regulation and Policymaking for Africa” provides the following definition of the energy
efficiency of buildings: “The energy efficiency of a building is the extent to which the energy
consumption per square metre of floor area of the building measures up to established energy
consumption benchmarks for that particular type of building under defined climatic conditions”19.
In its thousand-year history, the humanity has always understood the buildings it builds as a means
of protection from the adverse effects of the external environment. The surrounding elements
of the building (such as roof, walls, floor, windows) create conditions and microclimate which are
comfortable for the inhabitants. Creating and sustaining of these conditions however take energy
and respective costs. Thus, the problem of energy in residential, public, and industrial buildings is
extremely relevant in terms of energy savings.
Energy efficiency has a goal of reducing energy costs not only through saving but also through the
use of new technologies and methods, while reducing as much as possible the energy losses and
the human footprint on the environment.
The buildings represent one of the biggest consumers of energy and play an important role in
the transit towards a greener economy. Therefore, the energy efficiency of buildings, which is
reflected in modern trends in the design and implementation of energy efficient thermal insulation
systems of new buildings, is one of the key goals of the European Union for energy efficiency and
the reducing of energy losses and gas emissions with at least 55% in 2030, compared to these
of 1990.

15

16
17

18

19

ACEEE’S 2022 International Energy Efficiency Scorecard United Kingdom. https://www.aceee.org/sites/
default/files/pdfs/2022_International_Scorecard/UK%20One-pager.pdf
Ibid.

ACEEE’S 2022 International Energy Efficiency Scorecard Germany. https://www.aceee.org/sites/default/
files/pdfs/2022_International_Scorecard/Germany%20One-Pager.pdf
ACEEE’S 2022 International Energy Efficiency Scorecard Netherlands. https://www.aceee.org/sites/
default/files/pdfs/2022_International_Scorecard/The%20Netherlands%20One-Pager.pdf
UNIDO (2009)
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Renovation of buildings is promoted through the European Commission strategy “A renovation
wave of Europe – greening our buildings, creating jobs, improving lives” which aims at increasing
the pace of renovation of buildings in Europe and at guaranteeing the better energy and resource
efficiency20.

Improvement of the energy efficiency of existing buildings
The current trends in the improvement of the energy efficiency of existing buildings comprise the
implementation of the following most common measures:

20



Development of project/design for renovation of the building, involving improvement
of the thermal insulation of its elements and considering the applicable regulations on
energy saving in buildings. It is considered a good practice to implement an energy audit
of the building before development of the design.



Use of modern effective thermal insulation materials which proved their effectiveness
in terms of energy efficiency such as mineral wool products, expanded polystyrene,
polyurethane foam, foam glass, etc. for implementation of the additional thermal
insulation system of the enclosing elements of the building.



Consideration of thermal insulation of the facade elements with for example special
"sandwich" type panels, which have a middle layer of foam, or of mineral wool boards.
The panels should be installed securely to the facade walls.



Replacement of existing windows and balcony doors with aluminium, plastic or wooden
windows, using "low-emission" glass.



The implementation of the works on the energy rehabilitation of buildings should be
performed by specialized companies and competent specialists and workers.

European Commission (2020)
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“Leaving the 21st century children to be taught by 20th
century educated teachers in a school system created in the
19th century which has only partially changed since then, it
is simply not going to work”
Andreas Schleicher, Director for Education and Skills,
Organisation for Economic Co-operation and Development (OECD)1

It is not a novelty that the teacher’s profession is exposed to constant changes: the requirements
are constantly changing, modernizing, becoming more specific and diverse and the same applies
to the role of teachers. Traditional forms of teaching are increasingly being replaced by innovative
teaching methods where the focus is on the person and the individual student's learning process.
The new circumstances bring new challenges teachers. Their activity is no longer focused solely on
teaching of pre-prepared lessons, rather they have to take on the roles of coach, partner, motivator.
The world, and with it the experience of children and young people, is becoming increasingly
digital, so it is now crucial to bring together traditional values with digital progress to enable
practice-oriented teaching in the future.
The digital transformation in school education has already been on the spot when the COVID-19
crisis imposed the closure of schools and the introduction of distance learning in an electronic
environment thus accelerating the process. Although the sudden switch to distance learning did
not go swiftly in many cases, the crisis can be perceived as a great opportunity for both students
and teachers to use digital technologies and appreciate their benefits and advantages. It would
be a huge miss if we do not take advantage of the digital technologies and the opportunities
created by the state of emergency and apply them in “normal school hours”. Due to the sudden
introduction of distance learning, digitization has seen an upswing across Europe. The long-term
goal of digitalization of the classroom has now become very real. Changing the usual teaching
practice and adapting it to new circumstances is not easier of any other new endeavour. And with
that, the hardest step is now behind us.
This means staying in the digital environment and benefiting from the already gained experience.

1

Gepp, U. (2007)
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Box 1. Emergent learning
Emergent learning
“Emergence is not a panacea, it is an option, and we will argue that it has to be
situated within – and preferably integrated within – an overall, inclusive learning
ecology, along with prescriptive learning as and where appropriate.”
Williams, Karousou, Mackness, 2011
Emergent learning is learning that “happens“ without intention of the teacher and
is based on the experiences and needs of the student, the learner themself. It may
also lead to deeper learning. Teachers can support emergent learning by engaging
students, using an open teaching approach, mentioning that normally there’s no
black or white but a lot of grey and offering different learning paths.
Dr. Jutta Pauschenwein, Head of ZML-Innovative Learning Scenarios at FH
JOANNEUM, believes that:



teachers need e-competences: online moderation, how to build and
structure online learning material, online communication, that is there is
need of investment into teacher´s training;



learners need an open learning space and diverse tasks to foster emergent
learning, to learn what they need/want to learn;



we should use all the tools the learners use privately and in work.

Source: BEE-VET Joint Staff Training, FH JOANNEUM

The following pages of the publication mean to equip you – the teachers – with tips, ideas and
tools for transforming of your lessons by using digital technologies. At the same time, the proposed
recommendations are fully adaptable and usable online and offline, as well as both in synchronous
and asynchronous education process.
By incorporating digital elements into your face-to-face (f2f) lessons, you will enable your students
to learn in a more flexible way both in the classroom and at home. In the following pages you will
find guidance about how to help students to collaborate in a group or project activity when it is
impossible to meet, to exchange knowledge remotely and save time. Our aim was also to support
you in the finding of solutions to issues like how to assign tasks to students remotely, to collect the
solutions/homework and to give the students effective feedback.
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Teaching methods and platforms for introducing
digital technology at schools
The results of the PIAAC study2 reconfirm that the soft skills, such as the social skills, health literacy,
civic engagement, critical thinking, problem solving, or learning to learn, are often neglected, they
have essential implications for the well-being including self-esteem and increased social interaction
of individuals and society. It becomes more obvious that the educators must switch from the role
of a teacher to facilitator or mentor.
The mentoring function of teachers in supporting learning is becoming increasingly important.
Digital learning environments can create the necessary freedom in this area, but this requires the
reorientation of current teaching concepts in order for the potential of digital learning environments
to become effective. Digital technology help students organize themselves as a team, develop
solutions together, seek help independently and allow for immediate feedback. They facilitate
the organization and communication of work processes and help ensure the documentation and
availability at any time of work materials and intermediate results. In addition to standard classroom
learning, virtual learning and working space can facilitate learning situations between different
learning groups within a school or between different schools, as well as in extracurricular contexts
due to its independence from fixed time and physical presence. In general, it is possible to give
students more responsibility for structuring their own learning process and thus encourage their
independence3.
Facilitation is about creating and providing space for learners to:






try out something new;
reflect on their experiences;
arrive at new conclusions; and
think about how they would apply these conclusions in their work and life.

Hence, people learn more effectively by themselves with a bit of help and assistance, rather than
when it is being done to or for them. However, to be able of facilitating this process the teachers
(or ‘facilitators’) must first learn it themselves.
The constructivist learning approach states an active role in constructing own understanding rather
than receiving the information ‘digested’ by someone else. Learners interpret information from the
unique personal perspective of their previous experience. In the constructivist learning approach
following learning activities come to use:




2
3

Observation
Selection
Transformation

OECD (2021)
Sekretariat der Kultusministerkonferenz (2017), p. 14
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Processing
Interpretation
Integration
Choice making
Discovery
Dialogue
Interaction
Contextualization
Reflection (Reflection-on-action and reflection-in-action).

It is important to approach the novelties with openness and curiosity. Discuss the pros and cons of
the use of digital technologies with your students. The exercise will encourage their critical thinking
and informed use of technologies.
The skilful use of technology provides unlimited opportunities for own self-expression. Introduction
of digital technologies in the learning process allows flexibility in planning in terms of time and
place as well as in differentiation for individual assignments and feedback. “All in all, the students
are given the opportunity to take more responsibility for organisation of their learning process and
thus to encourage their independence”4.

4

Ibid.
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Box 2. Reflection: My Perspective
Reflection: My Perspective
Think of the opportunities and challenges that digitalisation imposes on you. Mark
the statements that you agree with:
I feel comfortable using smartphones and computers (desktop PC, laptop)
I prefer using a messaging service (e.g., Viber or WhatsApp) to
communicate with people
I learn news from Internet
I like playing games on my smartphone, PC or video game console
I use digital media (almost) every day
I like using digital technologies in class
The new media and digital technologies enrich my life
I am not good with smartphones and computers
I am scared of the storing of my data in the Internet and social media
I find the Internet being a problematic source of information
Gaming on smartphone, PC and video game consoles makes people
degraded
I am reluctant of using digital technologies at school because my student
are dealing with them better than I
Digital technologies harm the users
I would rather the modern digital technologies did not exist
You may also add statements that are missing:
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
Now take a look at the statements that you have marked. What do you find? Do
you agree more with the positive or with the negative statements? Do you hesitate
about any of them?
Knowing your own point of view will make it easier to interact with students.
Discuss the relevant point of view and be open to both appreciation and concern
in equal measure.
Adapted based on Hundertmark, M. (2021) Medienbildung im Schulalltag,
Dr. Josef Raabe Verlags-GmbH
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Introduce the digital tools in your classes, they thus will obtain added value and will equip the
students with skills necessary in the 21st century. Be and remain a teacher, set an example through
mutual cooperation, flexibility, willingness to take risks and personal responsibility, openness to
mistakes, a role model.
Put your students in charge of their own learning and help them become independent. Give them
the opportunity to develop themselves, explore, develop, explain and understand, diagnose
problems and solve them. Support them with the right questions when they struggle - don't just
be a teacher, be a coach. In this way, you will lay the foundations for all future circumstances and
be prepared for the dynamic times.

Table 5. Tips and tricks for learning online
Tips and tricks for learning online
Action

Details

Accept

… that topics and teachers are diverse and different.
… that their teaching is colourful.
… that there are many different types of learning materials.
… that there are many channels of communication.

Stay online

… and look for information.
… and read instructions carefully.

Synchronous
sessions

… are exhausting!
… don’t forget to take a break and do a stretching exercise.

Tale
responsibility

… for your learning and organise yourself however you see fit.
… for your time management skills – now is good time for it.

Take care

… of others – together you will manage important issues.
… of yourself & don’t panic& really important stuff will find you!

Give

… your teacher critical feedback and appreciation.

Have fun
and enjoy

… your greater freedom in learning.
… the choices in online learning.

Take a break

… reflect & add your own points!

Author: Jutta Pauschenwein, ZML with the support from ZML-Team, teachers of the Institute
if Journalism and Public Relations, Information Management and Social Work, students in
Content Study, students in Social Work, members of the Emergency Response Team of FH
JOANNEUM.
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The Online group and e-tivities
For online learning to be successful and happy, participants need to be supported through a
structured developmental process. The five-stage model proposed by Gilly Salmon provides a
framework or scaffold for a structured and paced programme of e-tivities.
The five-stage model offers essential support and development to participants at each stage as
they build up expertise in learning online5.
E-tivities:

5






Designed for online participation;



Challenge and motivate students to critical thinking, engage and contribute, review, and
consolidate ideas in a focused way;








Increase learner engagement;

Support achievement of learning outcomes;
Work together on key learning resources;
Promote a learner-centred, task or problem-based approach;

Save time for preparation;
Make the course productive and fun;
Allows easy deployment of the newer technologies such as social media;
Stimulate the purposive search and use of freely available, topical and/or fun resources;
Incorporate sound pedagogical principles quickly into teaching and learning.

Salmon, G. The five-stage model
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Figure 1. Five-stage model by Gilly Salmon
E-Moderating

5
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Development
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closed conferences
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process

Conferencing

3
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1

Tutoring and supporting use of
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cultural, social and learning
environments

Access and motivation
Welcoming and
encouraging

Adapted based on https://www.gillysalmon.com/five-stage-model.html.

4Cs Model
The 4Cs Model is based on the question on how the digitalisation will change our life and work
environment and what the society needs to stick up with these changes.
The 4Cs Model originates from an initiative of Edureach 101 working on the issues and needs of
the education to transit to digitalised environment. The 4C Model has as its starting point the
future citizen who will live and work in a globalized and digital world. In a world where the highest
goal will be the peaceful coexistence of a global society, a world where it is realized that lifelong
learning is the most important resource for humanity. Moreover, the mastery of digital skills must
become a milestone of the basic literacy, the same as reading and writing6.

6

Karasek, K. et al (2021)
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Box 3. 4Cs Model
4Cs of 21st Century Learning

Collaboration

Communication

Creativity

Critical Thinking

Adapted based on https://edureach101.com/4cs-21st-century-learning/

Although it is obvious that the 4Cs Model is closely connected to the digitalisation, in practice
it is rather a hybrid model, bringing together the digitisation and teaching. Digitisation should
complement and support the lesson – and vice versa. Therefore, the learning content should be
available in digital form so that students can prepare in a blended learning format. For example,
by using learning platforms that enable collaboration on lesson content or to communicate and
exchange information with others in the school and outside the world.

Blended learning
The Oxford dictionary defines the blended learning as a way of studying a subject that combines
being taught in class with the use of different technologies, including learning over the internet.
Hence, the concept of blended learning involves and encourages the combination of online and
offline as well as synchronous and asynchronous forms in the teaching process.
The learning content can be provided digitally, making it accessible to learners regardless of time
and location. During the face-to-face meetings the time can be used for questions, discussions,
exchange of views, and repeating and mastery of students’ knowledge. These are also the
foundations of the Flipped Classroom – a variation of Blended learning method.
Here is a sample scenario of the applying of the Blended learning at school:



Start in online session: say hello, get to know each other (if necessary), prepare for the first
presence meeting



Face-to-face (f2f) workshop: assess what has been done online (requires more time and
preliminary preparation), provide input, support interaction, plan next online phase
(requires more time)





Asynchronous online learning: do tasks individually or in groups
Synchronous online meeting: moderated discussion in video conference
Asynchronous online learning: prepare for the next presence meeting
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Figure 2. Blended learning
online
meetings

online
meeting

f2f
f2f
online
start

f2f

f2f = face to face session

Author: Dr. Jutta Pauschenwein, Head of ZML-Innovative Learning Scenarios.
BEE-VET Joint Staff Training, FH JOANNEUM
The Flipped Classroom method involves presentation of the learning content via instructional
videos and interactive homework assignments. The students can explore the content at their own
pace until they understand the topic. After that, the acquired knowledge can be repeated and
boosted further in class in the form of additional exercises, brainstorming and discussions. In such
manner, any questions that arise can be clarified directly. Furthermore, the time in class can be
spent more efficiently.

Box 4. Flipped Classroom and instructional videos
Instructional videos can be used as part of the Flipped classroom method. The
application scheme is as follows:



Watch a training video. Students learn the basics of the new topic at home
with the help of one or more relevant video tutorials at their own pace.



Task solving. They then complete short tasks to determine whether
and to what extent they have understood the topic. If necessary, they
can watch the videos repeatedly, stop and reverse them, or search for
additional material on the Internet until they understand the topic.



Quiz. Depending on the topic, offer students a short quiz.



Seeking help. If the student does not make progress on their own, then
they can seek for support from their classmates and the teacher.



Exercises for further deepening of the knowledge can be carried out
in the following lessons. This can be done during the face-to-face class or
remotely as a synchronous lesson via video link, as well as in the form of
homework assignments.

Adapted based on Karasek, K. et al (2021), p. 86.
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Use of Moodle platform for teaching and learning7
The heart of Moodle is courses that contain activities and resources. There are about 20 different
types of activities available (forums, glossaries, wikis, assignments, quizzes, choices (polls), SCORM
players, databases etc.) and each can be customized quite a lot. The main power of this activitybased model comes in combining the activities into sequences and groups, which can help you guide
participants through learning paths. Thus, each activity can build on the outcomes of previous ones.
There are several other tools that make it easier to build communities of learners, including blogs,
messaging, participant lists etc., as well as useful tools like grading, reports, integration with other
systems and so on.
The design and development of Moodle is guided by a "social constructivist pedagogy". The
philosophy behind Moodle in five points:



All of us are potential teachers as well as learners – in a true collaborative environment we
are both.



We learn particularly well from the act of creating or expressing something for others to
see.



We learn a lot by just observing the activity of our peers.



By understanding the contexts of others, we can teach in a more transformational way
(constructivism).



A learning environment needs to be flexible and adaptable, so that it can quickly respond
to the needs of the participants within it.

Box 5. Platforms for online teaching and learning environment
Platforms for online teaching and learning environment
Moodle: Moodle - Open-source learning platform | Moodle.org
Miro: www.miro.com
MS Teams: Log In | Microsoft Teams

Planning digital lessons8
The distance learning in an electronic environment imposes new challenges for you as a teacher
in terms of managing the process. Thus, the advance planning is crucial. Planning is also very
7
8

Adapted based on Moodle – Open-source learning platform https://docs.moodle.org/400/en/Main_page
Adapted based on Karasek, K. et al (2021), p. 19
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important while assigning homework, group projects, and other tasks that require use of digital
tools. In case the tasks are being assigned remotely, the self-organization and student initiative are
much more necessary than in face-to-face learning. And since you can't be in every student's home,
work assignments should be logical and understandable. Their pre-structuring and clear wording
will make them recognizable to students and no question will be left unanswered. If ambiguities
and questions do arise, students should be instructed exactly how and when to seek for support.
Here is our proposition for three steps to help you to plan lessons in digital environment:
Step 1. Analyse your targets
The planning of your lesson and the respective digital materials highly depend on your targets.
What achievements are you looking for? What digital skills are already in place? What devices and
which communication channels are available? The answers to these questions will provide you with
the starting point information and will determine to large extent the form of the assignments, the
timing, the differentiating and distribution of tasks among students, as well as the design of the
digital materials.
Step 2. Define the aims of the lesson
Based on the analysis of the target, define the teaching aim. Are you first aiming at students’
familiarizing with the use of digital tools? Maybe you prefer that the students make exercised of
higher difficulty and thus deepen their knowledge in the topic? Or perhaps you will switch directly
to teaching of new content? Development of which competencies do you pursue?
Step 3. Determine the digital options
After you defined the aim of the lesson the next question which arises is which methods, social forms
and types of exercises are suitable taking into account the digital skills of your students. Is there
available a videoconference platform for conducting a synchronous online meeting with additional
materials for individual work from home? Can the school ensure their distribution among students
via email, Dropbox or OneDrive? What is the technical equipment available in classrooms? Can
you use the school’s digital platform or even your personal webpage/blog as a virtual classroom?
The material you will prepare depend on the answers to these questions: if they be weekly plans,
separate worksheets prepared in Word of PDF, interactive and video instructions, etc. This is the
right moment also to decide which phases of the lesson to conduct in f2f form and which tools and
methods to use.

Box 6. Use of digital tools in classroom
Tip: In class, try not to overwhelm the class with digital offerings or use digital
technology at all costs. The use of digital tools should always be aligned with the
aims of the lesson and above all with the successful acquisition of competencies
by the students.
Source: Karasek, K. et al (2021), p. 20.
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METHODICAL GUIDELINES
FOR USE OF THE BEE-VET
DIGITAL TOOLKIT

INTRODUCTION TO THE BEE-VET
DIGITAL TOOLKIT

“My students really enjoy the lessons when we use the
BEE-VET Digital Toolkit. The interactive exercises help the
absorption and mastering of new material in an intuitive
way. With these tools a lesson simply cannot be boring!”
Fani Oncheva, teacher in Construction materials,
SGSAG “Hristo Botev”, Sofia, Bulgaria

The main goal of the BEE-VET Digital Toolkit is to support VET students, trainees and their teachers
with a comprehensive digital training tool on modern, innovative materials and technologies which
are being used in the construction sector. The training tool is practically oriented – it offers a rich
set of material for theoretical preparation, video demos, interactive exercises and quizzes for selfassessment. The topics have been developed with the view and intention to enhance the students’
knowledge in and to encourage their using of green, sustainable and energy efficient building
materials and resources while and after obtaining the VET qualification.
The BEE-VET Digital Toolkit is a complementary source of learning content for the upper secondary
VET students in addition to the existing training materials (textbooks). It is a ready-to-use resource
with free-of-charge open access via the BEE-VET project website https://beevet.eu/all-curses/:
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Picture 3. The main page of the BEE-VET Digital Toolkit

Source: BEE-VET project website https://beevet.eu/

The toolkit has been developed with the idea of the new generation of “Digital Citizens” who
are highly adaptable to changes and expect to use digital technology as part of their education.
Moreover, the resource provides for learning in modern, attractive, and inclusive way. The students
will be actively and creatively involved and will be able to demonstrate their knowledge, skills, and
individual abilities. The toolkit provides for application of modern teaching methods, which aim at
motivating the students, increase their interest in the learning process, and development of skills
of a 21st century professional.
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Box 7. How to use the BEE-VET Digital Toolkit
The BEE-VET Digital Toolkit contains
training material in 13 topics. The topics
are organised following a similar structure
and contain:



Theory – systemized information
on the topic. It can be explored
online or to be downloaded in
ready to use/print PDF format;



Interactive Exercises provide
easy and intuitive way to learn
terms, connections and to test
the assimilation of the theoretical
information. There have been
provided ready to use/print PDF
worksheets to each exercise.
Thus, they can be done in offline
environment as well.



Quiz – each topic comprises a
self-assessment test with 5 to 8
questions, so the VET students
and trainees find out what they
have learned on the topic.



Additional Information – this
section
provides
additional
resources – short glossary of the
terms relevant to the specific
topic, video demonstrations and
further reading.

Source: BEE-VET project website https://beevet.eu/

In addition to the topics with exercises and quizzes, the toolkit provides a detailed overarching
topic on the energy efficiency offering a broad overview on green, sustainable and environmentally
friendly issues in construction.
The BEE-VET Digital Toolkit is available in five languages – Bulgarian, English, German, Slovakian
and Turkish. This way, it can enhance not only the students’ knowledge in Construction but to also
boost their language skills. In addition, there is a dedicated 5 Language Glossary, ensuring for
quick search and comparison of the terminology used in various languages.
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Picture 4. Five Language Glossary

Source: BEE-VET project website https://beevet.eu/

In the next pages of the BEE-VET Teachers Handbook, you will find detailed information and
guidance about each individual part of the learning content and practical advice – including
suggested teaching methods on how you can use the BEE-VET Digital Toolkit in your VET classes.
Each item is supported by a direct link and QR code to the digital and downloadable learning
content.
The guidelines provide suggestions about the school subjects and the grade/year of study where
the provided topics would be the most appropriate to be introduced, as well as the anticipated
number of lessons to cover the entire set on each topic.
The methodological guidance contains topic-specific learning outcomes and tips for evaluation
and assessment of the acquired knowledge.
Last but not least, we believe, that using of the Digital Toolkit will enhance your students’ social,
leadership and personal thinking skills, such as the collaboration, empathy and teamwork,
imagination and ability to innovate, ability to self-evaluate and self-discipline, ability to implement
ideas, communication and presentation skills in an appropriate manner, network thinking and the
ability to understand relationships, creative and critical thinking and problem solving, application
of research techniques, and many more.

THERMAL INSULATION
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Construction practice Buildings'
and production
construction
technology
Construction
materials
Technology of
the construction
processes

Slovakia

Turkey

Buildings'
construction

Buildings'
construction

Construction
materials

Workplace training

Testing of building
materials and matter

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Grades 9-11
(Years 1-3)

Grades 9-11
(Years 2-4)

Theory:
Grade 10
(Year 1)

Theory:
Grades 10-11
(Years 2-3)

Practice:
Grades 11-13
(Years 2-4)

Practice:
Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 4 exercises and practical training

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)
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Offline mode => handouts, blank sheets, pen, pencils
Workshop activities => standard equipment & tools meant for education in construction
technology field

NB! Some practical exercises may require task-specific equipment

Topic Overview
The processes performed to reduce the heat transfer between two environments at different
temperatures are called “Thermal Insulation”. As a result of the increase in energy costs, people
carefully monitor the thermal insulation of buildings and demand information about the heat
insulation status of the old or new buildings.
Study Questions: What are the benefits of thermal insulation in buildings and installations? Which
are the modern thermal insulation materials and how can we use them?
The theoretical part provides concise, clear and well-organized information about thermal
insulation, their functions, distribution, comparison of their properties with respect to raw materials
and with respect to thermal conductivity, advantages and disadvantages of their use, as well as
their environmental characteristics.
The theory materials have been developed as three separate subtopics. The set is meant to equip
both teachers and students with comprehensive information about thermal insulation.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)
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Check for synthesized theoretical overview
The theoretical material on the
Thermal Insulation topic has been
developed as three subtopics.
Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3lnUVll

https://bit.ly/3sKvEWv

https://bit.ly/3wBVRaW

Terms and Definitions
Thermal insulation is the reduction of heat transfer between objects (i.e., the transfer of thermal
energy between objects of differing temperature). Thermal insulation can be achieved with specially
engineered methods, as well as with suitable object shapes and materials. Thermal insulation of a
building is an element of the building envelope retarding the flow of heat.
Graphite: a carbon mineral that is very soft, oily and has the ability to bend into thin sheets.
Pentane gas is a chemical substance that is colourless and liquid under normal conditions. Its
general formula is C5H12.
Thermoplastic is a type of plastic which softens when heated and hardens again when cooled.
Check also the Five-language Glossary containing words and terms used in each topic

Practical exercises
Practical exercises provide for introduction of different forms of project-based group and individual
work. The exercises are designed to stimulate students’ creativity, engagement, and cooperation
while allowing each student to express themselves in the areas in which they excel.
Create several groups and ask students to do the exercises. Let the students to distribute the
specific tasks within their group by themselves. Upon completion of an exercise the respective
group continues with the next one. The effective use of time, interaction and group cooperation
will encourage students to participate, will allow them to fully understand the topic and its nuances
by creating connections between ideas, and ultimately will increase their interest in the subject. As
an additional incentive you can also introduce a competition between the groups.
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By their type the exercises can be related to the following groups:
Mind map – exercises 1, 2, 3, 5 – the graphics point out the relationships between different parts
and components of thermal insulation. The exercises can be used both for presentation of new
material and for repeating and mastery of students’ knowledge.
Fun corner – exercises 4, 8, 9 – the tasks allow students to remember and recognize pictures and
names of different types of thermal insulation in a fun way. As a result, students can identify and
describe different types of thermal insulation. The exercises a suitable for repeating of acquired
knowledge.
Creative corner – exercises 6, 7 – designing and elaboration of specific types of thermal insulation
will allow students to assess and justify the suitability and benefits of usage of each proposed
type of thermal insulation. The exercises provide for opportunity to apply students’ knowledge in
practice. These exercises are most suitable for laboratory/workshop work.
Teaching methods and technics:



in class group work. For some exercises teams of 4-5 students might be more convenient
(brainstorming, group discussion, case study)



homework (traditional, individual, supported by digital technology, project-based
learning)

Practical Exercise 1: Concrete insulation parts with soil contact are shown in the sample image.
In the online mode ask students to match the terms to their correct places on the diagram. In
the offline mode (handout) the terms are given with some of the letters replaced by spaces. Ask
students to fill in the spaces. The second page of the worksheet contains the correct answers.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3lmenyS

Practical Exercise 2: In the sample image a sheathing thermal insulation detail is shown. In the
online mode the students are required to match the terms with the correct place on the diagram. In
the offline mode ask students to fill in the numbered places by using the information they learned
from the course and by doing research. The second page of the worksheet contains the correct
answers.
Practical Exercise 2
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/38wX8YY
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Practical Exercise 3: In the sample image the properties required for the thermal insulation are
listed around a circle. First, let students to look at the filled form for 2 minutes and to try to
remember as many items as they can. Then give the empty reminder form and ask them to fill it
out. If necessary, repeat the exercise until all spaces are filled.
Preparation and equipment: working sheets, pens, pencils. Ensure that each group receives at least
1 set of the handouts.
Practical Exercise 3
Follow the link or scan the QR code to
download the ready-to-use handout

https://bit.ly/3wCU9Gc

Practical Exercise 4: This exercise provides a set of pictures of thermal insulation materials and a
list with their names. Students are expected to match the picture with the corresponding name.
In case of offline mode, we recommend that you prepare handouts printed in colour. The second
page of the worksheet contains the correct answers.
Practical Exercise 4
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3yORbB2

Practical Exercise 5: The sample image shows a roof insulation detail. In the online mode students
are required to match the terms with the correct place on the diagram. In the offline mode ask
students to fill in the numbered places by using the information they learned from the course and
by doing research. The second page of the worksheet contains the correct answers.
Practical Exercise 5
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3yLQt7R

Practical Exercise 6: Scenario Home
The exercise will develop the students’ skills for making of experimental studies. The activity
suggests a comparison between two houses that seemingly look the same. Through solving of a
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set of problems the students will explore the factors that lead to different energy losses in each
case. Using the collected evidence students should create graphs and interpret them. Encourage
your students to apply their Maths knowledge to calculate the best solution for thermal insulation.
The factors that students need to consider during the research are as follow:





Usage of different materials while constructing the building
Usage of different insulation materials
Combination of the above

Based on the results of the study, the students then can design their own house models with
effective thermal insulation and develop thermal insulation designs that construction engineers can
use in the buildings to reduce the energy losses.
Preparation and equipment: working sheets, pens, pencils, materials for the experiments (samples
of metal, Polystyrene, glass, plastic bottles, Styrofoam, thermometer), materials for the house
model (empty shoe boxes, Styrofoam, plastics, metal cans, Polystyrene foam, glass wool, scissors,
adhesive tape).
Practical Exercise 6
Follow the link or scan the QR code to
download the ready-to-use handout

https://bit.ly/3yKT3uD

Practical Exercise 7: Tint Design “Let’s Keep Soda Cold”
Tell the students the following scenario: “There are sodas in the refrigerator that have been cooled
for 8 hours. You only want to take a few sodas for a 2-hour trip. Invent a way to keep your sodas
cool for your journey.”
The handout provides for a set of questions answering which will help the students to reach the
best result. After the groups have completed the activity encourage them to exchange ideas with
other groups by comparing their work.
Preparation and equipment: working sheets, pens, pencils, 3 sodas, aluminium foil, plastic cup,
Polystyrene foam, glass wool, scissors, adhesive tape.
Practical Exercise 7
Follow the link or scan the QR code to
download the ready-to-use handout

https://bit.ly/3G0LHF8
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Practical Exercise 8: Guess the insulation material. Ask students to guess the name of the material
in the picture. They may choose form three options. In case of offline mode, we recommend that
you prepare handouts printed in colour.
Practical Exercise 8
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3NtW8nd

Practical Exercise 9: Guess the insulation material. Ask students to guess the name of the material
in the picture. They may choose form three options. In case of offline mode, we recommend that
you prepare handouts printed in colour.
Practical Exercise 9
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/38AxPVU

Student Self-assessment /Quiz
The test consisting of 5 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)

Quiz on Thermal Insulation
Follow the link or scan the QR code
to do the quiz

https://bit.ly/3Gahzaj

52

TRANSFORMING VET IN CONSTRUCTION: INNOVATIVE MATERIALS
FOR BUILDING AND ENERGY EFFICIENCY. TEACHERS' HANDBOOK

1. Which of the following options is the reason of using thermal insulation?
A) Protection of the building from water
B) Protection of the construction from noise
C) Prevention of the heat loss => correct answer
D) Protection of the foundations of the building
2. Which part of the building has the largest heat losses?
A) The ventilation shafts
B) The bathrooms and toilets
C) The windows
D) The walls => correct answer
3. Which of the following is NOT a characteristic of the thermal insulation materials?
A) Melting => correct answer
B) Resistance to moisture and water
C) Adhesion to the plaster
D) Curing time
4. Which of the following is INCORRECT?
A) Glass wool is a thermal insulation material
B) There has to be a 3 mm fugue between the thermal insulation boards => correct answer
C) The used thermal insulation material has to be calculated whether or not it's suitable
D) The waterproofing has to be done before the thermal insulation
5. Which of the following IS NOT an advantage of thermal insulation?
A) Decreases the consumption of energy
B) Prevents the paint from cracking => correct answer
C) Offers a comfortable living environment
D) Helps for protecting the environment

Additional Information
There have been provided five supplementary videos which present specific examples of practical
implementation of insulation works, including procedure, materials, and aids:
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A. How is Sheathing Application Done?
B. How to floor glass wool and rock wool? Roof Thermal Insulation: Glass wool Installation
C. How to Glue Sheathing Mesh?
D. How to Apply Foam? What Does Polyurethane Foam Do? Using Polyurethane Foam
E. Thermal Insulation Systems
Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Thermal insulation
Follow the link or scan the QR code
to watch the videos

https://bit.ly/3NsYPoK

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Thermal insulation. They focus on the context and potential applications
of knowledge and skills, help students connect learning in various contexts and understand why
that knowledge and those skills will be useful to them.
Expected Learning Outcomes
Knowledge:
The student can…
1. Explain the importance of thermal insulation
2. List the places where thermal insulation materials are applied
3. Explain the properties of thermal insulation materials
4. List the types of thermal insulation materials
5. List the rules to be considered in thermal insulation underground
Skills:
The student can…
1. Prepare the thermal insulation materials
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2. Make necessary repair on insulation surface
3. Prepare the insulation mortar
4. Adhere / fix the insulation materials to the surface
5. Instruct insulation boards or brick walls to protect the surface
Competences:
The student…
1. Takes the necessary occupational health and safety measures
2. Performs the thermal insulation on various element of the building
3. Works with technical and reference literature
4. Observes the technical rules and uses the technical specifications of the materials
5. Works in team with peer students
6. Follows the instructions of the teacher
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

INTERIOR PLASTERS
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Buildings'
construction

Buildings'
construction

Construction
materials

Buildings'
construction

Construction
materials

Testing
of building
materials
and matter

Workplace
training

Technology of
the construction
processes

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grades 9-11
(Years 2-4)

Grade 10
(Year 1)

Theory:
Grades 10-11
(Years 2-3)
Practice:
Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 4 exercises and practical training

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)
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Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field

NB! Some practical exercises may require task-specific equipment

Topic Overview
Interior plasters are the finishing works on the construction which form the visible facing surface of
the interior. Plastering is a wet process involving manual or machine application.
Study Questions: Which are the components of interior plasters? What are the types of plaster
according to location, binder material, number of layers, surface treatment? Do we know enough
about the technological process of plastering and the different types of plasters?
The theoretical part provides concise, clear and well-organized material about interior plasters,
their characteristics and types, the phases of the technological process of plaster laying, the testing
procedures of the mortar components, as well as information about manual and machine-assisted
plastering.
The theory materials have been developed as four separate subtopics. The set is meant to equip
both teachers and students with comprehensive information about the interior plasters.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)




read the materials as a group in class activity (traditional, supported by digital technology)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)

ask students to read the material at home as a preparation for the lesson (flipped
classroom)

METHODICAL GUIDELINES FOR USE
OF THE BEE-VET DIGITAL TOOLKIT

57

Check for synthesized theoretical overview
The theoretical material on the
Interior Plasters has been developed
as four subtopics.

https://bit.ly/3OlWop3

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3nnTOTv

https://bit.ly/3ykftkT

https://bit.ly/3nkwl5V

Terms and Definitions
Dry mixture – a mixture composed of a binder material and a filler, which are in a completely dry
state, without the presence of moisture. The dry mixtures are hermetically packed in waterproof
packages
Efflorescence – the appearance of a colouring/staining on concrete, reinforced concrete or brick
surfaces caused by the migration of oxides from the inside of the element towards its surface.
Antiseptic properties – the ability of the material to prevent the growth of microorganisms on its
surface
Antiseptic properties – the ability of the material to repel the growth of microorganisms on its
surface
Temperature and moisture level – a set of parameters of the microclimate in the premises
Finishing coating – the final coating; it can have protective or decorative functions
Check also the Five-language Glossary containing words and terms used in each topic

Practical Exercises
Practical exercises within this topic provide for introduction of different forms of project-based
group work. The exercises are designed to stimulate students’ creativity, engagement, and
cooperation while allowing each student to express themselves in the areas in which they excel.
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Create several groups and ask students to make the exercises. Let the students to distribute the
specific tasks within their group by themselves. The effective use of time, interaction and group
cooperation will encourage students to actively participate, will allow them to fully understand the
topic and its nuances by creating connections between ideas, and ultimately will increase their interest
in the subject. As an additional incentive you can also introduce a competition between the groups.
By their type the exercises can be related to the following groups:
Mind map – exercise 2 – the graphic points out the relationships between different parts features of
the Vicat apparatus. The exercise can be used both for presentation of the apparatus’ construction
and for repeating and mastery of students’ knowledge.
Young explorer – laboratory exercises 1, 3, 4 & 5. The exercises provide students for opportunity
to apply their knowledge in practice. In the begging of each lesson, instruct students on the rules
of health and safety at work in the laboratory and supervise their compliance by students during
their work on exercises.
Fun corner – exercise 1 (interactive option) – the task allows students to exercise the final setting
time of different plaster types. The exercise is suitable for repeating of acquired knowledge.
Teaching methods and technics:



in class group work. Teams of 4-8 students would be more convenient (brainstorming,
group project, case study)



in class individual work supported by digital technology

Practical Exercise 1: Test on the initial and final setting time of plaster
The exercise is designed to develop the students’ skills for making of experimental studies. The
activity suggests a comparison between three different samples of interior plaster and establishing
of their time for final setting. During the exercise the students should prepare 3 specimens of
gypsum plaster. The measured values of the components should be noted in the provided table
(Annex no. 2 Table of measured values available in the working sheet) and record their observations
in the Protocol from laboratory test (Ibid.).
After finalising the laboratory work, the students may check the accuracy of their findings through
the interactive online exercise available within the Digital toolkit. The students are expected to
match the types of gypsum plaster with the correct setting time.
Preparation and equipment: working sheets (ensure that each group receives at least 1 set of the
handouts), pens, pencils, 3 types plaster samples – fast-setting gypsum, normal-setting gypsum,
and slow-setting gypsum, Vicat apparatus, measuring cylinder (measuring jar), glass rods, gauging
trowel, spatula, digital scales, plastic bowls, stopwatch, calculator, towels, Vaseline. Computer or
mobile devices and Internet connection for the interactive exercise.
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Practical Exercise 1
Laboratory work

https://bit.ly/3NzQ6RG

Follow the link or scan the QR code to
download the ready-to-use handout
Interactive exercise

https://bit.ly/3u9VWlJ

Follow the link or scan the QR code
to do the exercise online
Practical Exercise 2: In the sample image the construction of the Vicat apparatus is shown. In the
online mode the students are required to match the parts with the correct names on the diagram.
In the offline mode ask students to fill in the names from the provided list against the respective
part. The second page of the worksheet contains the correct answers.
Practical Exercise 2
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3yqMJYN

Practical Exercise 3: Test of normalized density of cement slurry
The aim of the exercise is to train students to determine the standard consistency of cement
slurry by using the Vicat apparatus. The results from the exercise should be the expression of the
quantity of water of the cement slurry by the weight of the dry cement (in percent). The percentage
of water, rounded to 0.5%, represent the quantity of water required for Standard Consistency
of cement paste. Upon concluding the exercise, the students will find out the proportion of dry
cement/water necessary for preparation of the slurry and will master the usage of Vicat apparatus
and other equipment in laboratory conditions.
Preparation and equipment: working sheets (ensure that each group receives at least 1 set of the
handouts), pens, pencils, scales, measuring cylinder (measuring jar), stopwatch, Vicat apparatus
with densitometer roller, Vicat ring (mould), test specimen, plastic bowl, trowel.
Both the online assignment and the downloadable worksheet (handout) contain detailed description
of the necessary equipment and guidance for students to do the test.
Practical Exercise 3
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://bit.ly/3bnivg6
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Practical Exercise 4: Determination of cement setting time
The aim of the exercise is to train students to determine the cement setting time by using the
Vicat apparatus. The results from the exercise should be noted in minutes. Upon concluding the
exercise, the students will find out the initial setting time, the onset of solidification time and will
determine the final setting time. The exercise will also allow for further mastering of the usage of
Vicat apparatus and other equipment in laboratory conditions.
Preparation and equipment: working sheets (ensure that each group receives at least 1 set of the
handouts), pens, pencils, scales, measuring cylinder (measuring jar), stopwatch, Vicat apparatus,
Vicat ring, test specimen, plastic bowl, trowel.
Both the online assignment and the downloadable worksheet (handout) contain detailed description
of the necessary equipment and guidance for students to do the test.
Practical Exercise 4
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://bit.ly/3HZpwQD

Practical Exercise 5: Informative tests on water
This laboratory exercise is aimed at determination of various characteristics of water: cleanliness
and transparency, smell, pH, presence of organic substances and sulphates. Some of the proposed
tests in the exercise are suitable for performing at home and reporting the results in class (flipped
classroom).
Preparation and equipment: water, clean transparent container or test tube with cap, litmus paper
– pH indicator, barium chloride (BaCl), pens and paper to note the results.
Practical Exercise 5
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://bit.ly/3u7juHX

Student Self-assessment /Quiz
The test consisting of 8 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
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Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)

Quiz on Interior Plasters
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/f2H58T

1. Which of the characteristics below refer to rough interior plasters?
A) Protect buildings from mechanical damage
B) Smoothens rough masonry base => correct answer
C) Have aesthetic function
D) Improve the thermal insulation of the building
2. Which of the components is NOT mandatory in rough plasters?
A) Water
B) Binder
C) Additives => correct answer
D) Filler
3. Which of the components is NOT a filler for rough plaster?
A) Gypsum => correct answer
B) Pit sand
C) Organic substances – wood sawdust
D) Crushed or river sand
4. Mark the INCORRECT statement:
A) Gypsum plaster is suitable for demanding interior surfaces
B) Gypsum plaster has a core of lime-cement mortar
C) Gypsum plaster shall have a face layer of slow-setting gypsum
D) Gypsum plaster is suitable for humid environments => correct answer
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5. Which statement about dry plaster mixtures is UNTRUE?
A) All components are precisely dosed
B) Dry plaster mixture is not used at all => correct answer
C) The quality of the plaster depends on the quality and proportions of the individual ingredients
and the quality of mixing of the dry mixture
D) Dry plaster mixtures can be applied by machine or manually
6. Which of the tools below is suitable for mechanized application of rough plaster?
A) Trowel
B) Roller
C) Gun => correct answer
D) Spatula
7. Which of the tools below is suitable for manual application of decorative plaster?
A) Trowel => correct answer
B) Plastering machine
C) Pistol
D) Plaster spraying machine
8. Which of the methods below is suitable for substrate preparation of aerated cement blocks?
A) Lime mortar plastering
B) Cement-sand plastering => correct answer
C) Latex painting
D) Sandpaper smoothing

Additional Information
There have been provided four supplementary videos presenting manual and machine-assisted
application of interior plasters:
A. Manual application of gypsum plaster
B. Application of vapor-permeable lime products with antibacterial action
C. Plaster machine robot
D. Application of lime plaster
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Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Interior Plasters
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/stPxgc

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Interior plasters. They focus on the context and potential applications
of knowledge and skills, help students connect learning in various contexts and understand why
that knowledge and those skills will be useful to them.

Expected Learning Outcomes
Knowledge:
The student…
1. Can explain the function of surface treatments
2. Knows and can define various types of interior plasters
3. Can describe the components of mortars for interior plasters
4. Can distinguish the types of surface treatments of plaster
5. Knows the stages of the technological process of plastering
6. Knows methods of applying plasters
7. Is aware of the technological breaks during plastering process
Skills:
The student…
1. Mastered the testing procedures for mortar components
2. Can determine the beginning and the end of gypsum setting
3. Can determine the normalized density of cement slurry
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4. Is able to determine the setting time of cement slurry
5. Can conduct informative water tests
Competences:
The student…
1. Can design a suitable type of interior plaster for different surfaces
2. Uses various surface finishes of plasters
3. Works with technical and reference literature
4. Observes the technical rules and uses the technical specifications of the materials
5. Works in team with peer students
6. Follows the instructions of the teacher
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

WALL PLASTERS
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Buildings'
construction

Construction
materials (incl.
practical training)

Construction
materials

Buildings'
construction

Testing of
building materials
and matter

Workplace
training

Technology of
the construction
processes

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grade 11
(Year 4)

Grade 10
(Year 1)

Theory: Grade 11
(Year 3)
Practice: Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 2 exercises and practical training

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)



Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field
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Topic Overview
Wall plasters represent a type of mortar. The aim of utilizing plasters is to improve the smoothness
of the surfaces to which they are being applied. The application of plaster mixtures depends on the
base surface as well as on the desired microclimate in the premises.
Study Questions: What is the composition of plaster solutions/mortars? What are the technological
characteristics and requirements for the base?
The theoretical part provides concise, clear and well-organized material about wall plasters, their
composition and technological characteristics, types of and requirements for the base surfaces.
The theory materials have been developed in two subtopics. The set is meant to equip both
teachers and students with comprehensive information about the wall plasters.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)
Check for synthesized theoretical overview
The theoretical material on the Wall
Plasters has been developed as two
subtopics.

https://bit.ly/3I3EmFW

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3Ae4vjo

Terms and Definitions
Binder materials – materials which added to water bind, harden and retain their strength.
Aggregates – fillers which mixed with water do not bind or harden. These are inert materials that
are ingredients of plasters in order to increase their strength and resistance.
Check also the Five-language Glossary containing words and terms used in each topic
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Practical Exercises
Practical exercises within the Wall Plasters topic are suitable for both group and individual work.
The exercises are designed to stimulate students’ engagement and application of already acquired
knowledge such as basic calculations.
By their type the exercises can be related to the following groups:
A bit of Maths – exercises 1 and 2 – the proposed calculation problems will facilitate and deepen
students’ understanding of the preparation of plaster mixtures and judgement on the necessary
amount of plaster mixture for predetermined conditions.
Fun corner – exercises 3, 4, and 5 – the exercises involve matching of various types of Wall Plasters
with their key characteristics. The interactive version is especially recommended as the students
learn the material in a fun way. The gaming component contributes to the assimilation of the
material in an intuitive way. The exercises can be used both for presentation of new material and
for repeating and mastery of students’ knowledge.
These exercises can be done both by the whole class and in smaller groups of 4-5 students. The
interaction and group cooperation will encourage students to actively participate and will allow
them to create connections between ideas, ultimately leading to their deep understanding of the
topic. As an additional incentive you can also introduce a competition between the groups.
Teaching methods and technics:



in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)




in class individual work supported by digital technology
homework (traditional, supported by digital technology)

Practical Exercise 1: The exercise involves calculation of the necessary amounts of gypsum mixture
and water to cover a wall with dimensions 4.5 m x 2.5 m with 2 mm thick plaster. The guidance for
solution is enclosed.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3ua0Lv8
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Practical Exercise 2: The exercise comprises two interconnected problems: 1) calculation of the
amount of water necessary for mixing of 4 bags (20 kg each) of dry cement and 2) calculation of the
area which can be covered with the prepared mixture by taking into account the predetermined
density of the dry mixture and the thickness of the final plaster. The guidance for solution is enclosed.
Practical Exercise 2
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3bq7Hhi

Practical Exercise 3: The exercise involves matching of the certain types of plaster to the amount
of water necessary for their preparation. The provided data contains litres of water and respective
kilogrammes of dry mix; the latter is also presented as a percent correlation. In the online mode ask
students to drag the types of plaster and put them against the corresponding amounts of water on
the diagram. In the offline mode ask students to fill in the data from the provided list against the
respective type of plaster. The second page of the worksheet contains the correct answers.
Practical Exercise 3
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3Aczxb7

Practical Exercise 4: The exercise involves matching of the certain types of plaster to the thickness
of the layer. In the online mode ask students to drag the types of plaster and put them against the
provided layer thickness in mm on the diagram. In the offline mode ask students to fill in the data
from the provided list against the respective type of plaster. The second page of the worksheet
contains the correct answers.
Practical Exercise 4
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3AilHUZ
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Practical Exercise 5: The exercise involves matching of the types of plaster (the same as in the
previous exercises) to the consumption per square meter per mm of layer. In the online mode ask
students to drag the types of plaster and put them against the provided consumption values on
the diagram. In the offline mode ask students to fill in the data from the provided list against the
respective type of plaster. The second page of the worksheet contains the correct answers.
Practical Exercise 5
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3I0xA3u

Student Self-assessment /Quiz
The test consisting of 7 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)

Quiz on Wall Plasters
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/sWSBLF

1. What are the types of plaster mixtures according to their application?
A) For interior application
B) For exterior application
C) For both exterior and interior application => correct answer
D) None of the above
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2. What type of binder material is gypsum?
A) Hydraulic binder material
B) Air binder material => correct answer
C) It’s not a binder material
3. What type of binder material is Portland cement?
A) Hydraulic binder material => correct answer
B) Air binder material
C) It’s not a binder material
4. Which of the following is directly related to the thickness of the plaster mixtures?
A) The type of sand
B) The size of the filler => correct answer
C) The quantity of the filler
D) The quantity of the binder material
5. Which of the following construction machines can plaster be applied with?
A) A roller
B) An airless injection moulding machine => correct answer
C) A pneumatic gun
6. Which of the following dry plaster mixtures have the greatest water consumption?
A) Lime-cement plaster mixtures
B) Gypsum plaster mixtures => correct answer
C) Cement plaster mixtures
D) Lime plaster mixtures
7. Is it possible to apply plaster on a cracked base?
A) Yes, but if a fiberglass mesh is laid => correct answer
B) Yes, without the need for additional reinforcement
C) No, it is completely forbidden
D) Yes, but it depends on the base material
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Additional information
There have been provided two supplementary videos presenting manual and machine-assisted
application of interior plasters:
A. Manual application of plaster
B. Machine-assisted application of plaster

Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Wall plastering
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/6OhQrb

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Wall plasters. They focus on the context and potential applications of
knowledge and skills, help students connect learning in various contexts and understand why that
knowledge and those skills will be useful to them.

Expected Learning Outcomes
Knowledge:
The student…
1. Knows and determine the main types of plaster mixtures
2. Distinguishes the types of plaster mixtures by binder types
3. Knows and can list the main technical characteristics of plaster mixtures
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Skills:

The student can…
1. Visually distinguish the different types of plaster mixtures
2. Visually determine the components of the different types of plaster mixtures
3. Handle technical descriptions of the characteristics of different types of plaster mixtures
Competences:
The student…
1. Works with technical and reference literature
2. Calculates the quantity of dry mix and water of plaster mixtures
3. Works in team with peer students
4. Follows the instructions of the teacher
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.

Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

FACADE CLADDING
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Buildings'
construction

Buildings'
construction

Buildings'
construction

Buildings'
construction

Design and
building culture

Technology of
the construction
processes

Architecture and
interior design

Urban planning and
architectural design
Ecological and
energy efficient
construction

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grades 9-12
(Years 2-5)

Theory:
Grade 10
(Year 1)

Theory:
Grades 10-11
(Years 2-3)

Practice:
Grades 11-13
(Years 2-4)

Number of Lessons (how many lessons are necessary to cover the topic)
3 theory + 3 exercises and practical training
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General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)



Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field

NB! Some practical exercises may require task-specific equipment

Topic Overview
The facade separates the building from the external environment and secures its protection from
the climate conditions. At the same time, it is one of the most significant visual elements in the
Architecture. It is the facade that determines the final character of a building. When choosing the
exterior and the facade system, it is important to consider not only the aesthetic aspect but also
the climate conditions of the place where the building is located.
Study Questions: What is a facade? What are the determinants of the design of a facade? Which
types of facades are ordinary and which are the non-standard facades?
The theoretical part provides concise, clear and well-organized material about the exterior coating
of buildings, the different types of facades, materials and designs. The provided information also
contains a number of non-standard examples of modern-day facades.
The theory materials have been developed in three subtopics. The set is meant to equip both
teachers and students with comprehensive information about the exterior solutions for a building.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)
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Check for synthesized theoretical overview
The theoretical material on the
Facade Cladding has been developed
as three subtopics.

https://bit.ly/3bx4cpj

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3R1dr1x

https://bit.ly/3y2r480

Practical Exercises
Practical exercises provide for different forms of project-based group work. The exercises are
designed to stimulate students’ creativity, engagement, and cooperation allowing students
to develop their teamwork competencies. All exercises within this topic can be used both for
presentation of new material and for repeating and mastery of students’ knowledge.
Create several groups and ask students to do the exercises. Let the students to distribute the
specific tasks within their group by themselves. The effective use of time, interaction and group
cooperation will encourage students to participate, will allow them to fully understand the topic and
its nuances by creating connections between ideas, and will increase their interest in the subject.
As an additional incentive you can also introduce a competition between the groups.
By their type the exercises can be related to the following groups:
Mind map – exercise 1 – the design of the exercise provides for establishing and systematizing of
different types of façade cladding.
Creative corner – exercises 2, 3, and 4 – evaluation and justification of specific types of facades
will allow students to assess and explain the suitability and benefits of various design solutions.
The exercises provide for opportunity to apply students’ knowledge in practice, to recreate the
relationships between the theory and practice and to get profound understanding in the topic.
Fun corner – exercise 5 – the exercise allows for repetition of acquired knowledge about the
types of plaster used in the outdoor environments. The gaming component contributes to the
assimilation of the material in an intuitive way.
Teaching methods and technics:



in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)



homework (group project, traditional, supported by digital technology)
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Practical Exercise 1: Types of facades
Offline mode: in the sample image the types of facades are arranged in three groups – Standard,
Non-standard and According to their properties. First, let students to look at the filled form for 2
minutes and to try to remember as many items as they can. Then give the empty reminder form and
ask them to fill it out. If necessary, repeat the exercise until all spaces are filled.
Online mode: ask the students to arrange to provided types of facades in the three predetermined
groups. As a preparation for the exercise, you may also use the mind map, provided at page 1 of
the worksheet.
Preparation and equipment: working sheets (handouts), pens, pencils. Ensure that each group
receives at least 1 set of the handouts. PC/mobile devices, internet connection, multimedia
projector.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3OKxaAI

Practical Exercise 2: Justification of the design of the facade of the given object according to
the material
Form groups of 5-7 students and hand to each of them a copy of the worksheet (handout). Prepare
in advance pictures of example façades. Use the pictures available in the “Main topic information”
and “Additional Information” sections or any other available in the Internet. You may also ask
students to look for an example façade on Internet by themselves and then to do the exercise.
The Worksheet contains the following characteristics of façade cladding, which are critical for
choice of a façade design:








Colour and division of the facade with respect to the building
Solution of structural transitions
Façade’s life
Physical properties of the façade
Alternative façade solutions
Method of maintenance of the proposed façade

Ask students to imagine that they are architects/designers who are supposed to defend their
choice of façade. Students are expected to brainstorm on each characteristic and to provide 1-2
arguments in its favour (15-20 minutes). After the end of the brainstorming, a representative of
each group should report to the class for why and how their façade is a good choice.
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Preparation and equipment: pictures of different facades (optional), working sheets (handouts),
pens, pencils. Ensure that each group receives at least 1 set of the handouts. PC/mobile devices,
internet connection, multimedia projector.
Practical Exercise 2
Follow the link or scan the QR code to
download the ready-to-use handout

https://me-qr.com/eDU7Dg

Practical Exercise 3: Assessment of advantages and disadvantages of the designed facade in
the given building
Form groups of 5-7 students and hand to each of them a copy of the worksheet (handout). Prepare
in advance pictures of example façades. Use the pictures available in the “Main topic information”
and “Additional Information” sections or any other available in the Internet. You may also ask
students to look for an example façade on Internet by themselves and then to do the exercise.
The Worksheet contains the following issues for brainstorming:







Positive features of the respective façade
Negative features of the respective façade
What should be taken into account when implementing the façade
Any risks that should be taken into account when implementing this façade
Any references/examples from the implementation of this type of façade

Ask students to imagine that they are architects/designers who are supposed to defend their
choice of façade. Students are expected to brainstorm on each issue/question and to write their
ideas down in 1-2 sentences (15-20 minutes). After the end of the brainstorming, a representative
of each group should report to the class the results from the discussion, beginning with the most
important argument why the respective facade is the most advantageous solution.
Preparation and equipment: pictures of different facades (optional), working sheets (handouts),
pens, pencils. Ensure that each group receives at least 1 set of the handouts. PC/mobile devices,
internet connection, multimedia projector.
Practical Exercise 3
Follow the link or scan the QR code to
download the ready-to-use handout

https://me-qr.com/eRhYtO
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Practical Exercise 4: Final design of the facade and its justification
Same as in exercises 2 and 3, form groups of 5-7 students and hand to each of them a copy of the
worksheet (handout). Prepare in advance pictures of example façades. Use the pictures available
in the “Main topic information” and “Additional Information” sections or any other available in the
Internet. You may also ask students to look for an example façade on Internet by themselves and
then to do the exercise.
The Worksheet contains the following issues for brainstorming:





Why this façade design is suitable for the specific building?



Provide any examples of other types of facades which are considered as alternative
designs





How can the designed facade "help" the building?

What is that the designers wanted to express with this façade?
Why did they decide for this type of façades?

What are the effects of the chosen façade over the environment?
Provide any examples that inspired you for the chosen façade design

Ask students to imagine that they are architects/designers who are supposed to defend their
choice of façade. Students are expected to brainstorm on each issue/question and to write their
ideas down in 1-2 sentences (15-20 minutes). After the end of the brainstorming, a representative
of each group should report to the class the results from the discussion.
Preparation and equipment: pictures of different facades (optional), working sheets (handouts),
pens, pencils. Ensure that each group receives at least 1 set of the handouts. PC/mobile devices,
internet connection, multimedia projector.
Practical Exercise 4
Follow the link or scan the QR code to
download the ready-to-use handout

https://me-qr.com/g9o7GY

Practical Exercise 5: The exercise involves matching of the certain types of plaster used in outdoor
environments to their binder components. In the online mode ask students to drag the types
of plaster and put them against the corresponding binders. In the offline mode ask students to
connect the terms from the left column to these from the right. The second page of the worksheet
contains the correct answers.
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Practical Exercise 5
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3a6zHpZ

Student Self-assessment /Quiz
The test consisting of 5 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)

Quiz on Façade Cladding
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/COmlq1

1. Which of the materials is NOT used in facades?
A) Stone
B) Wood
C) Paper => correct answer
D) Metal
2. Which of the following characteristics is NOT crucial for the design of the facade?
A) Low heat resistance of the material => correct answer
B) Financial capabilities of the investor
C) Fire safety
D) Functionality and comfort of the building
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3. Which type of facade is NOT used for family houses?
A) Facade with climbing plants
B) Novabrick system
C) Kinetic facade => correct answer
D) Fibre cement facades
4. Which statement is true?
A) The facade is the most significant part of the building
B) The facade distinguishes the structure and protects it from climatic conditions => correct answer
C) The facade does not affect the thermal properties of the building
D) The design of the facade is independent of the design of the other elements of the building
5. Which type of facade is traditional?
A) Ventilated facade
B) Energy generating facade
C) Scratched exterior plaster facade => correct answer
D) Glass facade

Additional information
The theoretical material is supported by 17 videos which can be used both while presenting the new
material to deepen the students’ knowledge and during the exercises which require the provision
of various types of facades:
A. Festival of Light and Shadow
B. Light performance – Creative colours project
C. Public Media Art “WAVE” with Anamorphic illusion
D. Floating sculptures
E. “The Infinity Wall” in Nexen’s R&D Centre in Seoul, South Korea
F. Video wall at the corporate lobby
G. Interactive office lobby
H. iSurround Installation
I. Immersive Projection Room
J. Five Unique Building Designs with Spectacular Moving Facades
K. Five Built Dynamic Facades
L. Kinetic Architecture
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M. Dynamic Architecture – Rotating Tower
N. What are “Kinetic Buildings”?
O. Dynamic Façade
P. Bio Facade responding to the suns’ elevation angle
Q. Kinetic Facade “One Ocean”

Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Façade Cladding
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/F2918h

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Façade Cladding. They focus on the context and potential applications
of knowledge and skills, help students connect learning in various contexts and understand why
that knowledge and those skills will be useful to them.

Expected Learning Outcomes
Knowledge:
The student…
1. Can explain the significance and the functions of the façade in a building
2. Knows and can list various types of façades
3. Knows and can list different types of materials, used for façade cladding
4. Is aware of advantages and disadvantages of different types of façades and materials
5. Knows the elements that should be taken into account for the design of a façade
6. Distinguishes the main components, properties and advantages of plasters used in outdoor
environments
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Skills:

The student can…
1. Design a composition for the facade cladding
2. Assess the correctness of the facade design
3. Justify the design of the facade of the given object according to the used materials
4. Assess advantages and disadvantages of a façade in a given building
Competences:
The student…
1. Can choose a façade design suitable for a specific type of building in a specific environment
2. Can choose materials suitable for a specific type of building in a specific environment
3. Is able to select among different types of plasters for façade finishing
4. Is competent to promote the importance of energy saving and environmental impact in the
context of façade design choice
5. Can justify a final design of a façade with respect to the environment, the author’s self-expression
and the purpose of the building
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

SCREEDS
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Buildings'
construction

Construction
materials (incl.
practical training)

Construction
materials

Buildings'
construction

Testing
of building materials
and matter

Workplace
training

Technology of
the construction
processes
Organisation of the
construction works

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grades 11-12
(Years 4-5)

Grade 10
(Year 1)

Theory:
Grade 11
(Year 3)
Practice:
Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 4 exercises and practical training

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)
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Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field

NB! Some practical exercises may require task-specific equipment

Topic Overview
The screeds can be divided to different types according to the composition of the materials which
they are made from, to the base on which they are placed, and to the methods of application.
Study Questions: What are the main characteristics of the screeds? What should be taken into
account during the application? Which are the necessary tools and materials? What are the
advantages of the self-levelling screeds?
The topic summarizes and deepens the students’ knowledge about the technology of preparation
and use of screed solutions through theoretical materials and practical assignments.
The theory materials have been developed in four subtopics. The set is meant to equip both
teachers and students with comprehensive information about the screeds.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)
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Check for synthesized theoretical overview
The theoretical material on the
Screeds has been developed as four
subtopics.

https://bit.ly/3OLLfxW

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3yl8aJx

https://bit.ly/3RgBRUy

https://bit.ly/3yl8nMP

Terms and Definitions
Laminate flooring – wood fibre and particle boards, covered with paper / veneer and covered with
synthetic resin. Their texture imitates wood, ceramic tiles and more
Viscosity – “density” or resistance when pouring a liquid
Primer – it improves the adhesion between a hard surface and a liquid coating (paint, varnish,
plaster, screed, etc.)
Trowel – a tool used to apply and spread various mortars on walls, ceilings and floors
Expanded clay – it is obtained from clay which expands during firing. Used as a filler material but
it lighter than quartz sand
Expanded polystyrene – Styrofoam, most often used as thermal insulation of walls and ceilings
Adhesion – the bonding between two surfaces of dissimilar solid or liquid substances
Check also the Five-language Glossary containing words and terms used in each topic

Practical Exercises
Practical exercises within the Screeds topic provide for different forms of group and individual work.
The exercises are designed to stimulate students’ engagement and application of already acquired
knowledge such as basic calculations. The interaction and group cooperation will encourage
students to actively participate, will allow them to fully understand the topic and its nuances by
creating connections between ideas, and ultimately will increase their interest in the subject.
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By their type the exercises can be related to the following groups:
Fun corner – exercises 1, 2, and 5 – the tasks allow students to make connections and logical
interrelationships between the concepts and thus to remember them in a fun way. The exercises
can be used both for presentation of new material and for repeating and mastery of students’
knowledge.
Mind map – exercises 3 and 4 – the activities are most suitable for brainstorming in class or in small
groups. The gaming component contributes to the assimilation of the material in an intuitive way.
A bit of Maths – exercise 6 – the proposed calculation problems will facilitate and deepen students’
understanding of the preparation of screed mixtures and their key characteristics. The exercise is
suitable for repeating of acquired knowledge.
Young explorer – exercises 7 and 8. The exercises provide students for opportunity to develop
their skills for research and application of theoretical knowledge in practice.
Teaching methods and technics:



in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)



in class individual work supported by digital technology



homework (case study/project-based learning; traditional, supported by digital
technology)

Practical Exercise 1: The exercise provides five statements. The students should make a choice
between two predetermined concepts in each statement so that it is true. In the online mode ask
students to drag the words they consider to be the correct and put them in the designated place.
In the offline mode – provide a copy of the worksheet to each student/group and ask them to
strikethrough the incorrect word in each statement. The second page of the worksheet contains
the correct answers.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3NOxjBU

Practical Exercise 2: The exercise provides for a quick check of the students’ knowledge about
the most important features of the screeds. Both in online and offline modes the exercise requires
a choice of single answer to the proposed question. The second page of the worksheet contains
the correct answer.
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Practical Exercise 2
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3ORqEs8

Practical Exercise 3: The exercise involves arranging of the stages of screed laying in correct order.
In the online mode ask students to drag the numbers and put them against the respective stage. In
the offline mode – provide a copy of the worksheet to each student/group and ask students to fill
in the number in the provided place in the worksheet. The second page of the worksheet contains
the correct answers.
Practical Exercise 3
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3RiHzFQ

Practical Exercise 4: The exercise comprises distribution of a number of characteristics of
screeds into two groups – traditional screeds and self-levelling screeds. The exercise is especially
recommended to be done in class in form of a brainstorming session, notwithstanding of the mode
(either on– or offline). The second page of the worksheet contains the correct answers.
Practical Exercise 4
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3yjl7U8

Practical Exercise 5: The exercise has been designed to consolidate the students’ knowledge
about the tools, necessary for laying of screeds. In the online mode the students are required to
match the terms with the pictures of three instruments by dragging them in the respective places
on the diagram. In the offline mode ask students to fill in the names of the tools shown on the
worksheet. The second page of the worksheet contains the correct answers. In case of offline
mode, we recommend that you prepare handouts printed in colour.
Practical Exercise 5
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3yITFkc
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Practical Exercise 6: The exercise involves two interconnected problems: 1) calculation of the
volume density of a sample of cement screed with dimensions 5x5x5 and mass 125 g; and 2)
calculation of the compressive strength of the sample under the given compressive force that
destroys the sample of 37.5 kN. The guidance for solution is provided in the second page of the
worksheet. The exercise is suitable for individual work.
Practical Exercise 6
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://bit.ly/3ydyepK

Practical Exercise 7: The exercise involves research on additives used for improvement of the
quality of screeds. The exercise will develop the students’ skills for conducting of study by using
various sources of information and presenting the results in class. The exercise can be realized as
both individual work and a small-group work.
Practical Exercise 7
Follow the link or scan the QR code to
download the ready-to-use handout

https://me-qr.com/j2eeoF

Practical Exercise 8: The exercise comprises a number of tasks suitable for performance in
laboratory. In the begging of the lesson, instruct students on the rules of health and safety at
work in the laboratory environment and supervise their compliance by students during their work.
The exercise provides students for opportunity to improve their practical skills and to repeat and
master their knowledge in the topic.
Practical Exercise 8
Follow the link or scan the QR code to
download the ready-to-use handout

https://me-qr.com/RahtWe

Student Self-assessment
The students’ self-evaluation section in this topic comprises two activities: a quiz and questions for
self– assessment.
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Quiz
The test consisting of 5 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)

Quiz on Screeds
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/FWkBXc

1. We differentiate between various types of screeds according to (tick the WRONG statement):
A) The base on which they are placed
B) The resulting colour => correct answer
C) The composition of the components
D) The method of application
2. The only type of screed which is prepared without water is…
A) Asphalt screed => correct answer
B) Cement-based screed
C) Anhydrite screed
D) Magnesium screed
3. The binder material which is used in traditional screeds is:
A) Expanded clay
B) Quartz sand
C) Portland cement => correct answer
D) Fine-grained gravel
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4. Which of the following is TRUE? The self-levelling mixtures…
A) …are not characterized by high ductility
B) …do not possess the qualities of traditional screeds
C) …dry much slower than traditional screeds
D) … flow freely under their own weight, filling all hollows and creating a flat and strong surface
=> correct answer
5. Which of the following is unnecessary for application of screeds?
A) Trowel
B) Gun => correct answer
C) Porous trowel
D) Sealing tape
E) Needle roller
F) Floating rule
G) Straight edge
H) Spiked shoes

Questions for self-assessment
There have been developed seven questions to allow for retrieving and repetition of the acquired
knowledge. The questions are also suitable for deepening of the students’ erudition in the topic.
Questions for self-assessment on Screeds
Follow the link or scan the QR code
to see and answer the questions

https://me-qr.com/EWeTH5

Additional information
There have been provided two supplementary videos on the topic:
A. Application of traditional cement screed
B. Application of quick-drying cement screed
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Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Screeds
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/WDPSPb

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students are expected to
acquire by the end of the course on Screeds. They focus on the context and potential applications
of knowledge and skills, help students connect learning in various contexts and understand why
that knowledge and those skills will be useful to them.

Expected Learning Outcomes
Knowledge:
The student…
1. Knows the main types of screeds
2. Is able to distinguish between various types of solutions according to the binder and the mixture
composition
3. Knows the main types of mortar application surfaces and screed components
4. Knows the properties of solutions that determine their application
Skills:
The student is able to…
1. Identify and explain the main advantages and disadvantages of different types of screeds
depending on their location
2. Identify and explain the main advantages and disadvantages of different types of screeds
depending on their coating
3. Identify and explain the main advantages and disadvantages of different types of screeds
depending on various conditions
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4. Establish the characteristics of screeds by testing their basic properties
5. Apply traditional and self-levelling screeds on different types of surfaces
6. Establish the adhesion of a sample of screed
7. Lay the ready solution on a concrete floor
Competences:
The student can…
1. Identify and test the mechanical, physical and chemical properties of construction screeds
2. Select and apply different types of screeds and knows the rules for their storage
3. Work with technical and reference literature
4. Set the composition of a screed mixture
5. Work in team with peer students
6. Follow the instructions of the teacher
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

WATERPROOFING
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Buildings'
construction*

Buildings'
construction

Buildings'
construction*

Buildings'
construction

Construction
materials

Workplace
training

Technology of
the construction
processes
*Currently the topic is not covered by the school curricula

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grade 11
(Year 4)

Grade 10
(Year 1)

Theory:
Grade 11
(Year 3)
Practice:
Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 2 exercises and practical training

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.

94

TRANSFORMING VET IN CONSTRUCTION: INNOVATIVE MATERIALS
FOR BUILDING AND ENERGY EFFICIENCY. TEACHERS' HANDBOOK

Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)



Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field

Topic Overview
Waterproofing is being done to prevent the building form a potential damage caused by water
or moisture. It provides longer life and a comfortable and safe environment to the building.
Water ingress into the buildings reduces their load-bearing capacity by causing corrosion of the
reinforcement and/or the cement. Besides, making its way into the building, water poses a risk for
the development of microorganisms.
Study Questions: What are the advantages of waterproofing? What are the different types of
waterproofing materials and how are they being applied?
The theory materials have been developed in four subtopics. The set is meant to equip both
teachers and students with comprehensive information about the waterproofing.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)
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Check for synthesized theoretical overview
The theoretical material on the
Waterproofing has been developed
as four subtopics.

https://bit.ly/3nMey7S

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3yMXZPc

https://bit.ly/3OOjCUR

https://bit.ly/3bVTZmu

Terms and Definitions
Viscosity – internal friction exhibited by a fluid
Composite – a material produced from the combination of two or more components with different
physical and chemical properties
Hydrophobicity – molecular properties that make a material avoid water
Polymer – large molecules formed when lots of atoms bound to each other
Di-electricity – matter/substance that has no free electrons to carry electricity; has zero or very low
electrical conductivity
Check also the Five-language Glossary containing words and terms used in each topic

Practical Exercises
Practical exercises within the Waterproofing topic are more suitable for group work. Create several
groups of 5-7 students and ask them to do the exercises. Upon completion of an exercise the
respective group continues with the next one. The effective use of time, interaction and group
cooperation will encourage students to participate, will allow them to fully understand the topic
and its nuances by creating connections between ideas, and ultimately will increase their interest in
the subject. As an additional incentive you can also introduce a competition between the groups.
All exercises within this topic can be used both for presentation of new material and for repeating
and mastery of students’ knowledge.
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By their type the exercises can be related to the following groups:
Fun corner – exercises 1, 3, and 5 – the tasks allow students to remember and identify different
elements and materials associated with waterproofing.
Mind map – exercises 2 and 4 – the design of the exercise provides for establishing and systematizing
of a number of concepts illustrating the negative affect of water and moisture over a building. The
activities facilitate the better understanding of the importance of waterproofing in the buildings’
construction.
Teaching methods and technics:



in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)

Practical Exercise 1: The sample image shows a detail of waterproofing and thermal insulation
layers applied to a flat roof. In the online mode ask students to match the terms of different
elements to their correct places on the diagram. In the offline mode (handout) the terms of the
elements are given in a list under the diagram. Ask students to guess the elements and to note
their number as provided in the diagram. The second page of the worksheet contains the correct
answers.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3OTSvba

Practical Exercise 2: Working with a sample table
The columns list four ways of water ingress into a building, while the rows provide a list of building
elements (roof, foundations, etc.). The students are expected to brainstorm, note and report to the
class which building elements can be affected by the given ways of water ingress. The second page
of the worksheet contains the correct answers.
Preparation and equipment: working sheets (ensure that each group receives at least 1 set of the
handouts), pens, pencils.
Practical Exercise 2
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://bit.ly/3o3mou1
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Practical Exercise 3: The sample image shows a detail of a two-layer flat roof waterproofing system
with a bituminous polymer-based membrane. In the online mode ask students to match the terms
of different elements to their correct places on the diagram. In the offline mode (handout) the
terms of the elements are given in a list under the diagram. Ask students to guess the elements
and to note their number as provided in the diagram. The second page of the worksheet contains
the correct answers.
Practical Exercise 3
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3nN11No

Practical Exercise 4: The exercise involves brainstorming and discussion over the damage that can
be caused by corrosion in case of poor and lack of waterproofing system using the provided mind
map. The exercise is suitable for both small groups and in-class discussion.
Preparation and equipment: working sheets, pens, pencils, PC/mobile devices, multimedia
projector. In case of offline mode, we recommend that you prepare handouts printed in colour.
Practical Exercise 4
Follow the link or scan the QR code to
download the ready-to-use handout

https://me-qr.com/3qv8hS

Practical Exercise 5: In the letter grid there are hidden 10 terms associated with material which
can be used for waterproofing. The students are expected to find them. In the online mode the
grid changes every time when opened. In addition, the interactive exercise measures the time for
performing of the exercise. We strongly recommend that the exercise is being performed online.
In the offline mode the terms are provided along with the grid. The second page of the worksheet
contains the correct answers.
Practical Exercise 5
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3AyecJr
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Student Self-assessment /Quiz
The test consisting of 5 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)
Quiz on Waterproofing
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/uIL7bn

1. Which of the following defines waterproofing?
A) Protecting the building against water => correct answer
B) Protecting the building from external factors
C) Protecting the building and comfort from heat
D) To avoid mixing warm and cold water
2. Which of the following materials is NOT used in waterproofing?
A) Stone wool => correct answer
B) Polyurethane materials
C) Polymer bituminous waterproofing materials
D) Cement-based materials
3. Which of the following is NOT an advantage of waterproofing?
A) It prevents reinforcement from rusting/corrosion
B) It allows water to lose energy as it passes from one medium to another => correct answer
C) It prevents the growth of bacteria and mould
D) It extends the lifespan of a building
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4. Which of the following is a cement-based waterproofing material?
A) Cement-based polyurethane membrane
B) Glass wool
C) Cementitious material that crystallizes => correct answer
D) Cement-based pumice
5. Which of the following is NOT an advantage of waterproofing with chemical additives?
A) It increases the quality of concrete
B) It provides waterproofing in concrete
C) It provides the required properties of concrete
D) It makes the production of the concrete element difficult => correct answer

Additional information
There have been provided five supplementary videos presenting the application of waterproofing
in various environments and by using various materials:
A. Waterproofing in bathroom
B. Insulation waterproofing is done like this. Isolation master
C. Waterproofing of a ceramic tiles terrace floor
D. What caught my attention in the exploration of basement floor waterproofing
E. Cement and acrylic based waterproofing products

Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Waterproofing
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/4ObNw7
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Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Waterproofing. They focus on the context and potential applications of
knowledge and skills, help students connect learning in various contexts and understand why that
knowledge and those skills will be useful to them.

Expected Learning Outcomes
Knowledge:
The student…
1. Defines waterproofing materials
2. Categorizes the waterproofing materials according to where they are applied
3. Defines waterproofing covers
4. Describes the properties of sliding based waterproofing materials
5. Explains the properties of structural waterproofing materials
6. Explains the properties of laying based waterproofing materials
7. Explains the cutting and joining principles of waterproofing materials
8. Knows the modern-day waterproofing materials and can explain their advantages
Skills:
The student can…
1. Determines the waterproofing material according to the dimensions of the respective area,
where the waterproofing will be applied.
2. Prepares the adhesive material of the waterproofing material
3. Performs the laying process by paying attention to the overlap ratio in the waterproofing
materials based on laying/sliding
Competences:
The student…
1. Explains the negative effects of water and moisture over the building
2. Justifies the importance of good waterproofing system
3. Works in team with peer students
4. Follows the instructions of the teacher
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Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

MASONRY MORTAR
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Buildings'
construction

Buildings'
construction

Buildings'
construction

Buildings'
construction

Construction
materials

Construction
materials

Workplace
training

Technology of
the construction
processes

Testing
of building materials
and matter

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout
the entire course
Grades 9-13
(Years 1-5)

Grades 9-11
(Years 2-4)

Theory:
Grade 10
(Year 1)

Theory:
Grades 10-11
(Years 2-3)

Practice:
Grades 11-13
(Years 2-4)

Practice:
Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 2 exercises and practical training

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)
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Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field

Topic Overview
Masonry solutions are classified as ordinary mortars and thin film mortars or solution with light
aggregates. Traditionally, mortar is composed of three components – binder, filler and water. With
the development of new technologies, there are various hydraulic modifications of mortar which
aim at making certain properties of mortar much better.
Study Questions: What types of mortar are there according the binder material and what are
their characteristics? How are the different mortar types distinguished visually according to their
components? How is mortar applied to different building materials and how is the adhesion of
mortar to a surface measured?
The theoretical part provides concise, clear and well-organized material about most common types
of masonry mortars and their properties.
The theory materials have been developed in three subtopics. The set is meant to equip both
teachers and students with comprehensive information about the masonry mortars.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)
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Check for synthesized theoretical overview
The theoretical material on the
Masonry mortars has been developed
as three subtopics.

https://bit.ly/3NPP4kk

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3bKyG7p

https://bit.ly/3bZK9jP

Terms and Definitions
Binder materials – materials which added to water bind, harden and repair their strength
Aggregates – fillers which mixed with water do not bind or harden. These are inert materials that
are ingredients of plasters in order to increase their strength and resistance
Hydraulic additives (mineral additives) – they are not binders. Mixed with water, they do not bind
or harden, but ground and mixed with binder material and water, they acquire hydraulic properties,
i.e., they bind and harden slowly both in the open air and under water
Water-binding ratio – the ratio between the binder material and water
Volume mixing ratio – the ratio between the plaster components according to their volume
Consistency – elasticity, plasticity of plaster
Grain-size distribution – content of different fractions of particles in a sample of sand, depending
on their mass
Bulk density – the mass per unit volume in the natural state of the material
Strength – the capacity of the material to resist internal stresses imposed by external loads/forces
Check also the Five-language Glossary containing words and terms used in each topic

Practical Exercises
Practical exercises within the Masonry mortars topic are suitable both for group and individual work.
All exercises can be used both for presentation of new material and for repeating and mastery of
students’ knowledge.
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By their type the exercises can be related to the following groups:
Fun corner – exercises 1, 2, and 3 – the tasks allow students to remember and identify different
types, components, and properties of masonry solutions. The interactive version is especially
recommended as the students learn the material in a fun way. The gaming component contributes
to the assimilation of the material in an intuitive way.
A bit of Maths – exercise 4 – the proposed problems will facilitate and deepen students’
understanding of the preparation and the properties of masonry mortars. The exercise is designed to
stimulate students’ engagement and application of already acquired skills such as basic calculation.
Teaching methods and technics:



in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)




in class individual work supported by digital technology
homework (traditional, supported by digital technology)

Practical Exercise 1: The exercise involves distribution of six types of binder materials into two
groups – air binder material and hydraulic binder material. In the online mode ask students to drag
the terms to the respective group on the diagram. In the offline mode (handout) the terms are
given in a table. Ask students to indicate their answers in the respective column. The second page
of the worksheet contains the correct answers.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3IpjdWS

Practical Exercise 2: The exercise involves matching of six types of material used as masonry
components with their main property. In the online mode ask students to drag the terms an put
them in the respective place on the diagram. In the offline mode (handout) the terms and properties
are given in two separate lists. Ask students to indicate their answers by matching the terms from
the left column with these from the right column. The second page of the worksheet contains the
correct answers.
Practical Exercise 2
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3PsoSxJ
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Practical Exercise 3: The exercise involves distribution of ten types of masonry solutions into three
groups representing general properties of mortars. In the online mode ask students to drag the
terms to the respective group on the diagram. In the offline mode (handout) the terms are given
in a table. Ask students to indicate their answers in the respective column. The second page of the
worksheet contains the correct answers.
Practical Exercise 3
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3bTrztu

Practical Exercise 4: The exercise involves four problems and has been designed to equip students
with skills for calculation of the general characteristics of masonry solutions – bulk density, bending
tensile strength, compressive strength, etc. The guidance for solution has been provided in the
second page of the worksheet. The exercise is suitable for individual and homework.
Practical Exercise 4
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://bit.ly/3NOOyDl

Student Self-assessment /Quiz
The test consisting of 8 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)

Quiz on Masonry mortars
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/wePlw4
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1. What are the three traditional components of mortar?
A) Binder – hydraulic additives – water
B) Binder – filler (sand) – water => correct answer
C) Hydraulic additive – filler (sand) – water
D) Binder – filler (sand) – hydraulic additive
2. What kind of binder is gypsum?
A) Hydraulic binder
B) Air binder => correct answer
C) It is not a binder
3. What kind of binder is Portland cement?
A) Hydraulic binder => correct answer
B) Air binder
C) It is not a binder
4. What kind of binder is slag?
A) Hydraulic binder
B) Air binder
C) It is not a binder => correct answer
5. What does 1: 2.7 stand for in the context of masonry?
A) Ratio between weights and volumes of the mortar components
B) Ratio of the volume of the binder to the volume of the filler => correct answer
C) Ratio of the mass of the binder to the mass of the filler
D) Amount of mortar 1: 2.7 = 0.37 m3
6. Which types of masonry mortar are called light?
A) Up to 1500 kg in weight
B) With a bulk density of up to 1500 kg/m3 => correct answer
C) With a volume of up to 1500 m3
7. What is the term mortar "consistency" related to?
A) Density of mortar
B) Flow of mortar => correct answer
C) Strength of mortar
D) The term is not related to any of the above
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8. What does M20 stand for in the context of masonry mortar?
A) Compressive strength class => correct answer
B) Bending tensile strength class
C) Bulk density
D) Filler fraction

Additional information
There have been provided four supplementary videos presenting the preparation, testing, and
application of masonry mortars:
A. Masonry mortars
B. How to make bonding solution
C. Methods of testing of masonry mortars
D. Brick masonry

Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Masonry mortars
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/VQee2O

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Masonry mortars. They focus on the context and potential applications
of knowledge and skills, help students connect learning in various contexts and understand why
that knowledge and those skills will be useful to them.
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Expected Learning Outcomes
Knowledge:
The student…
1. Knows and can list the main types of masonry solutions
2. Distinguishes the types of solutions according to the binder
3. Distinguishes the types of solutions according to the main components
4. Knows the solutions’ general characteristics which determine their application
5. Knows the common types of bases for mortar application
Skills:
The student is able to…
1. Visually distinguish the difference between various types of solutions depending on their
components
2. Establish the characteristics of masonry solutions by testing their basic properties
3. Measure and calculate the general characteristics of masonry solutions – bulk density, consistency,
bending tensile strength, compressive strength, etc.
4. Apply mortar on various building materials in order to establish their adhesion to the surface
Competences:
The student…
1. Identifies the mechanical, physical, and chemical properties of mortars
2. Is able to select and apply various types of masonry mortars taking into account the rules for
their storage
3. Works with technical and reference literature
4. In competent to apply the prepared solutions at ceramic, concrete, and other types of building
blocks
5. Can calculate the composition and the proportions of components in of masonry solutions
6. Works in team with peer students
7. Follows the instructions of the teacher
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
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Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

PRODUCTS FOR GARDENS
AND LANDSCAPES
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Design and building
culture*

Construction
materials

Architecture and
interior design

Workplace
training*

Technology of
the construction
processes
Urban planning
and architectural
design
*Currently the topic is not covered by the school curricula

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grades 9-12
(Years 2-5)

Grades 12-13
(Years 3-4)

Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 2 exercises and practical training
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General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)



Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field

Topic Overview
The topic provides detailed information on the mechanical, physical and chemical properties of
the main types of mortars for laying pavements; the selection and application of different types of
exterior flooring; basic knowledge of their properties and application. The technologies for laying
pavements, forming the vertical planning, are considered in detail.
Study Questions: What are the types of exterior flooring and pavement? What are the systems for
water drainage? Which are the main properties of drainage solutions and adhesives, and paving
slabs?
The theory materials have been developed in five subtopics. The set is meant to equip both
teachers and students with comprehensive information about the modern products used at gardens
and landscapes.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)
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Check for synthesized theoretical overview
The theoretical material on the
Products for gardens and landscapes
has been developed as five subtopics.

https://bit.ly/3bShih7

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3ySmWsR

https://bit.ly/3uA4McF

https://bit.ly/3Rclicu

https://bit.ly/3aoLpMI

Terms and Definitions
Paving – blocks in different shapes, sizes and colours used for exterior flooring
Carbonates – salts of carbonic acid
Fraction – a group of particles of similar origin, size, shape, density
Drainage – natural or artificial drainage of surface water or groundwater
Ramming – compaction and levelling of the surface of soil, sand, gravel, concrete or pavement.
Angle grinder – also called “flex” – a machine for cutting, shaping and grinding ceramics, concrete,
rocks, metals, etc.
Check also the Five-language Glossary containing words and terms used in each topic

Practical Exercises
Practical exercises within the Products for gardens and landscapes topic are suitable both for group
and individual work. Create several groups of 5-7 students and ask them to do the exercises. Upon
completion of an exercise the respective group continues with the next one. The effective use of
time, interaction and group cooperation will encourage students to participate, will allow them to
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fully understand the topic and its nuances by creating connections between ideas, and ultimately
will increase their interest in the subject. As an additional incentive you can also introduce a
competition between the groups.
All exercises within this topic can be used both for presentation of new material and for repeating
and mastery of students’ knowledge.
By their type the exercises can be related to the following groups:
Fun corner – exercises 1, 2, 3, 4, and 6 – the tasks allow students to remember and identify different
types of paving, the methods and process of their application, and possible risks to take into account.
The interactive version is especially recommended as the students learn the material in a fun way. The
gaming component contributes to the assimilation of the material in an intuitive way.
A bit of Maths – exercise 5 – the proposed problem has been designed to stimulate students’
engagement and application of already acquired skills such as basic calculation.
Teaching methods and technics:



in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)




in class individual work supported by digital technology
homework (traditional, supported by digital technology)

Practical Exercise 1: The exercise provides five statements. The students should make a choice
between two predetermined concepts in each statement so that it is true. In the online mode ask
students to drag the words they consider to be the correct and put them in the designated place.
In the offline mode – provide a copy of the worksheet to each student/group and ask them to
strikethrough the incorrect word in each statement. The second page of the worksheet contains
the correct answers.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3yMDSkm

Practical Exercise 2: The exercise involves arranging of the stages of laying exterior flooring
in correct order. In the online mode ask students to drag the stages and put them against the
respective number. In the offline mode – provide a copy of the worksheet to each student/group
and ask students to fill in the number in the provided place in the worksheet. The second page
of the worksheet contains the correct answers. In case of offline mode, we recommend that you
prepare handouts printed in colour.
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Practical Exercise 2
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3NTbxgD

Practical Exercise 3: The sample image shows the layers of a concrete paving detail. In the online
mode ask students to match the terms of different elements to their correct places on the diagram.
In the offline mode (handout) the terms of the elements are given in a list under the diagram. Ask
students to guess the elements and to note their number as provided in the diagram. The second
page of the worksheet contains the correct answers. In case of offline mode, we recommend that
you prepare handouts printed in colour.
Practical Exercise 3
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3ReiUCh

Practical Exercise 4: The sample image shows the layers of a “Green Roof”. The exercise has been
designed to familiarize students with the difference between the "Green Roof" and the outdoor
flooring. In the online mode ask students to match the terms of different elements to their correct
places on the diagram. In the offline mode (handout) the terms of the elements are given in a list
under the diagram. Ask students to guess the elements and to note their number as provided in
the diagram. The second page of the worksheet contains the correct answers. In case of offline
mode, we recommend that you prepare handouts printed in colour.
Practical Exercise 4
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3NW64pc

Practical Exercise 5: The exercise involves calculation of the water absorption of a concrete paving
block sample with dimensions 30x20x6 cm, if the mass of the dry sample is 1.5 kg and the mass in
the water-soaked state 1.7 kg. The guidance for solution has been provided in the second page of
the worksheet. The exercise is suitable for individual and homework.
Practical Exercise 5
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://bit.ly/3bSihxP
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Practical Exercise 6: The exercise involves matching of four types of bases with the danger/risk
associated with them. In the online mode ask students to drag the terms an put them in the respective
place on the diagram. In the offline mode (handout) the terms and the risks are given in two separate
lists. Ask students to indicate their answers by matching the terms from the left column with these
from the right column. The second page of the worksheet contains the correct answers.
Practical Exercise 6
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://bit.ly/3yqiqAb

Student Self-assessment /Quiz
The test consisting of 5 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)
Quiz on Products for gardens and landscapes
Follow the link or scan the QR code
to do the quiz

https://bit.ly/3PfPscX

1. What construction material is used to make different products for outdoor flooring?
A) Steel
B) Wood
C) Concrete => correct answer
D) Plastic
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2. Why are tiles sprinkled with water or soaked in water before laying the flooring?
A) In order not to absorb the water from the solution with which they will be glued => correct
answer
B) For better frost resistance
C) To achieve greater strength of the base
D) For better resistance to root systems
3. Why is the paver rammed after laying?
A) For better tensile strength
B) For a better and smoother paving surface
C) To seal and improve the connection between the flooring and the base => correct answer
D) To improve frost resistance
4. Which type of mortar has the highest compressive strength and is suitable as a floor adhesive
if cars are expected to move on it?
A) Gypsum
B) Cement => correct answer
C) Lime
D) Lime cements
5. Which is NOT a mandatory property of the drainage paving mortar?
A) Frost resistance
B) High water permeability
C) Colour => correct answer

Additional information
There have been provided one supplementary video presenting a quick-drying dry mix for outdoor
usage:
A. Baumit NixMix SpeedFuge
Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)
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Video related to Products for gardens and landscapes
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/VsN4J2

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Products for gardens and landscapes. They focus on the context and
potential applications of knowledge and skills, help students connect learning in various contexts
and understand why that knowledge and those skills will be useful to them.

Expected Learning Outcomes
Knowledge:
The student…
1. Knows of the main types of solutions for outdoor usage
2. Distinguishes the types of solutions, depending on the pavement for which they are intended
3. Knows of the main types of exterior flooring
4. Knows the main properties and methods of application of solutions for outdoor usage
Skills:
The student is able to…
1. Identify the main differences between materials and technologies for laying flooring, forming the
vertical planning
2. Apply and grout exterior flooring
3. Apply the ready solution on the ground
Competences:
The student…
1. Identifies and tests the mechanical, physical and chemical properties of mortars for laying
pavements
2. Selects and applies different types of flooring
3. Works with technical and reference literature
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4. Works in team with peer students
5. Follows the instructions of the teacher
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.

Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

RENOVATION. RESTORATION
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Buildings'
construction

Buildings'
construction

Buildings'
construction

Buildings'
construction

Design and
building culture

Technology of
the construction
processes

Architecture and
interior design

Workplace
training

Construction
practice and
production
technology

Urban planning and
architectural design
Ecological and
energy efficient
construction

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grades 9-12
(Years 2-5)

Theory:
Grade 10
(Year 1)

Theory:
Grades 10-11
(Years 2-3)

Practice:
Grades 11-13
(Years 2-4)

Practice:
Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 2 exercises and practical training
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General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)



Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field

NB! Some practical exercises may require task-specific equipment

Topic Overview
Restoration is a partial or a complete process of restoring of the authentic character/original
characteristics of cultural monuments according to factually proven data. Restoration is carried out
with the aim to protect the cultural heritage, to restore the destroyed parts of historic buildings
according to their original appearance and to conserve them for the future generations.
Study Questions: What are the conservation and restoration activities and what methods are being
used? Which are the stages of the restoration? Which are the stages of renovation?
The theoretical part provides concise, clear and well-organized material about preservation of
buildings, renovation of historical and archaeological sites, the stages of restoration and renovation
works as well as about the revitalization.
The theory materials have been developed in six subtopics. The set is meant to equip both teachers
and students with comprehensive information about the renovation and restoration methods and
technics.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)
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Check for synthesized theoretical overview
The theoretical material on the
Renovation & restoration has been
developed as six subtopics.

https://bit.ly/3anaRCv

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3OUKimX

https://bit.ly/3c2WHXL

https://bit.ly/3yQX6VY

https://bit.ly/3P9xpp1

https://bit.ly/3NWx9bQ

Terms and Definitions
Stylistic recomposition – a type of restoration that emerged after the French Revolution. The main
idea is to use materials from the same period
Survey of the building – reconstruction of the plan, cross-section and perspective of the structure
with all its dimensions
Aqueduct – a bridge over which water flows; aqueducts are canals built by humans to carry water.
In modern architectural and engineering techniques, this is a system of pipes, channels, tunnels
that carry water
Stone structure – a structure made of stone without mortar
Foundation Stone – A large stone that is placed under foundations
Support – a wooden or concrete vertical element that serves to stabilize other structural elements
Odeon – a building for listening to music
Check also the Five-language Glossary containing words and terms used in each topic
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Practical Exercises
Practical exercises within the Renovation & restoration topic are more suitable for group work. By
performing groups research the students will to apply in practice what they have learned about
restoration.
The exercises of the “Young explorer” type provide students for opportunity to develop their skills
for research and application of theoretical knowledge in practice. Create 4 or 8 groups (one or
two per each task) and ask them to do their study. The effective use of time, interaction and group
cooperation will encourage students to participate, will allow them to fully understand the topic
and its nuances by creating connections between ideas, and ultimately will increase their interest
in the subject.
At the completion of the research, ask students to report the results in class.
Preparation and equipment: working sheets (ensure that each group receives at least 1 set of the
handouts), notebook, pens, pencils, camera or mobile device with camera.
Teaching methods and technics:




project-based group work (brainstorming, group project, case study)
in class reporting (group discussion, Q&A)

Practical Exercise 1: In this activity, students are expected to visit a historical site that is undergoing
restoration and to examine which materials were used, which intervention methods were chosen,
and what repair stages were carried out.
Practical Exercise 1
Follow the link or scan the QR code
to see the assignment/download the
ready-to-use handout

https://me-qr.com/4lBedp

Practical Exercise 2: In this activity, students are expected to visit a public institution or a private
company which are involved in reconstruction works. The aim is to examine restoration report of
any work of a completed restoration and share this information with their classmates. By examining
the model reports they will be able to prepare reports themselves.
Practical Exercise 2
Follow the link or scan the QR code
to see the assignment/download the
ready-to-use handout

https://me-qr.com/CLJIeL
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Practical Exercise 3: In this activity, students are expected to visit a conservated historical site, to
take photos of it, and to prepare a restoration report.
Practical Exercise 3
Follow the link or scan the QR code
to see the assignment/download the
ready-to-use handout

https://me-qr.com/3LFeP8

Practical Exercise 4: In this activity, students are expected to visit a public institution or a private
company which are involved in restoration works. The aim is to examine the drawings and the
restoration plans and to and study the procedure of preparing a restoration report.
Practical Exercise 4
Follow the link or scan the QR code
to see the assignment/download the
ready-to-use handout

https://me-qr.com/YKlxR8

Student Self-assessment /Quiz
The test consisting of 5 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)

Quiz on Renovation & restoration
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/KxyTJM
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1. Which of the following statements is NOT included in the restoration report?
A) Building survey and restoration project
B) Photos
C) Information about the entrepreneur
D) Residence permit => correct answer
2. What do we call the process of clearing sites and urban areas f secondary structures rom
additions that have neither historical nor aesthetic value?
A) Repair
B) De-listing => correct answer
C) Restoration
D) Reconstruction
3. Which of the following methods of preservation means completion (full recovery)?
A) Reintegration => correct answer
B) Restoration
C) Reconstruction
D) Amplification
4. Which of the following is not necessarily a method of intervention?
A) Amplification
B) Deletion
C) Relocation
D) Ongoing/current repairs => correct answer
5. Which of the following is not one of the stages of protection?
A) Waterproofing
B) Removal
C) De-listing => correct answer
D) Basic repairs
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Additional information
There have been provided four supplementary videos presenting various projects renovation and
restoration:
A. Renovating a house: before and after
B. Reinforcement of Historical Artifacts – Çengelköy Mansion in Istanbul, Turkey
C. History Moved in Hasankeyf, Turkey
D. Historical Stone Building Restoration
Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Renovation & restoration
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/FUEetM

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Renovation & restoration. They focus on the context and potential
applications of knowledge and skills, help students connect learning in various contexts and
understand why that knowledge and those skills will be useful to them.

Expected Learning Outcomes
Knowledge:
The student…
1. Lists intervention methods
2. Lists the technical possibilities for restoration
3. Lists the methods of obtaining original materials
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4. Lists the repair stages
5. Lists the functions, working principles and procedures of protection boards
6. Explains the procedures to be done before and after the report
Skills:
The student…
1. Detects deteriorations and classifies them according to their degrees
2. Identifies types of intervention
3. Prepares an intervention project in line with the instructions
4. Determines the technical possibilities for restoration and uses the appropriate one
5. Provides original material and uses it
6. Determines the intervention methods
7. Makes the application of the repair stages
8. Makes the filing and the archiving
Competences:
The student…
1. Prepares the report containing deterioration and repairs in accordance with the presentation
rules.
2. Prepare legend in line with the report within the framework of technical rules.
3. Draws the restoration project within the framework of standard and technical rules.
4. Works in team with peer students
5. Follows the instructions of the teacher
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment
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Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

ROOFING
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Construction
practice and
production
technology

Buildings'
construction

Buildings'
construction

Buildings'
construction

Construction
materials

Construction
materials

Workplace
training

Technology of
the construction
processes

Testing
of building materials
and matter

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grades 9-11
(Years 2-4)

Theory:
Grade 10
(Year 1)

Theory:
Grades 10-11
(Years 2-3)

Practice:
Grades 11-13
(Years 2-4)

Practice:
Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 2 exercises and practical training

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)
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Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field

Topic Overview
The roof is the top cover of the buildings, which protects the interior from the influence of the
environment. It is being made over a roof structure of wood, concrete, reinforced concrete or
metal. The roof covering is being installed in layers, including thermal insulation, waterproofing, a
vapour barrier, a finishing layer, etc.
Study Questions: How to design a roof? What materials can be used? How to insulate a roof?
The theoretical part provides concise, clear and well-organized material about the roofs, their main
types, the materials that can be used for roof construction and insulation. The provided information
also contains a lesson for calculation of a roof slope.
The theory materials have been developed in five subtopics. The set is meant to equip both
teachers and students with comprehensive information about the modern products used in roofing
and roof insulation.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)
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Check for synthesized theoretical overview
The theoretical material on the
Roofing has been developed as five
subtopics.

https://bit.ly/3yUV8no

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3O5fvD2

https://bit.ly/3c3Pk1U

https://bit.ly/3yvfjHf

https://bit.ly/3yyq8YX

Terms and Definitions
Granule – a small grain, grain, particle
Fibre glass – it is produced by compressing the granulated mineral coating that is impregnated
with asphalt and sprinkled on the felt
Rafter – square or round, tall and thick piece of wood used in construction
Check also the Five-language Glossary containing words and terms used in each topic

Practical Exercises
Practical exercises within this topic are suitable both for group and individual work. Create groups
of 5-7 students and ask them to do their study. Let the students to distribute the specific tasks
within their group by themselves. The effective use of time, interaction and group cooperation will
encourage students to participate, will allow them to fully understand the topic and its nuances by
creating connections between ideas, and ultimately will increase their interest in the subject.
All exercises within this topic can be used both for presentation of new material and for repeating
and mastery of students’ knowledge.
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By their type the exercises can be related to the following groups:
Young explorer – exercises 1 and 2 – the exercises provide students for opportunity to develop
their skills for research and application of theoretical knowledge in practice.
Fun corner – exercises 3 and 4 – the tasks allow students to remember and identify different
element of roofing works. The interactive version is especially recommended as the students learn
the material in a fun way. The gaming component contributes to the assimilation of the material in
an intuitive way.
Teaching methods and technics:



project-based group work (brainstorming, group project, case study)



in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)




in class individual work supported by digital technology
homework (traditional, supported by digital technology)

Practical Exercise 1: The exercise involves comparison of ventilated vs non-ventilated roofs. The
students should write down the advantages or disadvantages of both roof types by using the
provided pictures. The second page of the worksheet contains the correct answers. In case of
offline mode, we recommend that you prepare handouts printed in colour.
Practical Exercise 1
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://me-qr.com/mUbHKV

Practical Exercise 2: In this exercise the students are expected to do their own research on roofing
materials and their performance criteria. The students should record their findings in the provided
table and share the results from their study in the classroom. The exercise will improve the research
skills of the students and enable them to interpret the collected data. The exercise is especially
recommended to be done in the form of a group research project.
Preparation and equipment: working sheets (handouts), pens, pencils. Ensure that each group
receives at least 1 set of the handouts. PC/mobile devices, internet connection.
Practical Exercise 2
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://me-qr.com/7e1gSd
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Practical Exercise 3: A detail of shingle roof is shown in the sample image. In the online mode the
students are required to match the terms with the correct place on the diagram. In the offline mode
ask students to match the names of the provided elements with the numbers in the diagram. The
second page of the worksheet contains the correct answers.
Practical Exercise 3
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3nSZ0iw

Practical Exercise 4: A detail of shingle roof is shown in the sample image. In the online mode the
students are required to match the terms with the correct place on the diagram. In the offline mode
the terms are given with some of the letters replaced by spaces. Ask students to fill in the spaces.
The second page of the worksheet contains the correct answers.
Practical Exercise 4
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3Rt16U6

Student Self-assessment /Quiz
The test consisting of 5 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)

Quiz on Roofing
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/IoMZuz
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1. Which of the types of materials is NOT suitable for roofing?
A) Metal
B) Ceramics
C) Wood => correct answer
D) Natural rock
2. What is the main difference between a flat and a sloping roof?
A) The presence of a chimney
B) The presence of thermal insulation
C) The presence of waterproofing
D) The presence of a slope => correct answer
3. The calculation of the roof slope is being performed by:
A) Proportions, percentages and degrees => correct answer
B) The thicknesses of the hydro, heat and sound insulation
C) The size, weight and strength of the roof covering
D) Bitumen, metal and ceramics
4. Which of the following is NOT a basic component of sloping roofs?
A) Ridge
B) Guttering
C) Roof joist => correct answer
D) Slope
5. Which of the following types of covering material has the greatest fragility?
A) Ceramics => correct answer
B) Bitumen
C) Metal
D) Sandwich panel
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Additional information
There have been provided three supplementary videos presenting roofing activities by using
various technics:
A. Membrane roofing
B. Sandwich Panel Roofing
C. Shingle coating

Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Video related to Roofing
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/7OyIO3

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Roofing. They focus on the context and potential applications of
knowledge and skills, help students connect learning in various contexts and understand why that
knowledge and those skills will be useful to them.
Expected Learning Outcomes
Knowledge:
The student…
1. Knows the definition of the roof
2. Distinguishes the roof types
3. Knows the most commonly used roofing materials
4. Understands and explains the importance of the energy saving and its impact over the environment
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Skills:

The student can…
1. Choose the appropriate construction for a sloping roof
2. Draw different types of sloping roofs
3. Calculate the roof slope
4. Design a sloping roof
5. Design a flat roof
Competences:
The student…
1. Evaluates the correctness of the design and the composition of a sloping roof
2. Evaluates the correctness of the design and the composition of a flat roof
3. Works with technical and reference literature
4. Works in team with peer students
5. Follows the instructions of the teacher
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

INSULATION OF PIPES
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Construction practice Construction
and production
materials (incl.
technology
practical training)

Slovakia

Turkey

Statics and
structural design

Buildings'
construction
Workplace
training

Technology of
the construction
processes
Organisation of the
construction works

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grades 11-12
(Years 4-5)

Grade 13
(Year 4)

Theory:
Grade 11
(Year 3)
Practice:
Grade 12
(Year 4)

Number of Lessons (how many lessons are necessary to cover the topic)
2 theory + 2 exercises and practical training

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)
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Offline mode => handouts, blank sheets, pen, pencils



Workshop activities => standard equipment & tools meant for education in construction
technology field

NB! Some practical exercises may require task-specific equipment

Topic Overview
The water that comes into our buildings must meet the water supply requirements and standards.
The requirements for wastewater disposal must also be observed.
Study Questions: What considerations need to be taken into account when installing clean and
waste water plumbing systems? Which materials are suitable for pipes insulation?
The topic summarizes and deepens the students’ knowledge about the clean and waste water
plumbing and the insulation materials suitable for pipes.
The theory materials have been developed in three subtopics. The set is meant to equip both
teachers and students with comprehensive information about pipes' insulation.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)

Check for synthesized theoretical overview
The theoretical material on the
Insulation of Pipes has been
developed as three subtopics.

https://bit.ly/3Rr5x1q

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3yy4WCE

https://bit.ly/3arsSiT
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Terms and Definitions
Polystyrene – is being obtained from petroleum. It is mostly used with the abbreviation PS. At
room temperature, polystyrene is a thermoplastic in solid-state; it is melted at high temperatures
while being processed by injection or extrusion. It is then cooled to solidify again
Galvanization – is a process for coating of steel immersed in molten zinc at 450-455 degrees
Check also the Five-language Glossary containing words and terms used in each topic

Practical Exercises
Practical exercises within the Pipes Insulation topic provide for different forms of group and
individual work. The exercises are designed to stimulate students’ engagement and application
of already acquired knowledge such as basic calculations. The interaction and group cooperation
will encourage students to actively participate, will allow them to fully understand the topic and its
nuances by creating connections between ideas, and ultimately will increase their interest in the
subject.
By their type the exercises can be related to the following groups:
Fun corner – exercises 1, 2, and 3 – the tasks allow students to make connections and logical
interrelationships between the concepts and thus to remember them. Interactive version is
especially recommended as the students learn the material in a fun way. The gaming component
contributes to the assimilation of the material in an intuitive way. Create several groups of 5-7
students and ask them to do the exercises. As an additional incentive you can also introduce a
competition between the groups.
The exercises can be used both for presentation of new material and for repeating and mastery of
students’ knowledge.
Young explorer – laboratory exercise 4. The exercise provides students for opportunity to apply
their knowledge in practice. In the begging of the lesson, instruct students on the rules of health
and safety at work in the laboratory and supervise their compliance by students during their work
on exercises.
Teaching methods and technics:



in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)



in class individual work supported by digital technology



homework (case study/project-based learning; traditional, supported by digital
technology)
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Practical Exercise 1: The sample image shows a detail of pipe passing through a wall. In the online
mode ask students to match the terms of different elements to their correct places on the diagram.
In the offline mode (handout) the terms of the elements are given in a list under the diagram. Ask
students to guess the elements and to note the corresponding letter as provided in the diagram.
The second page of the worksheet contains the correct answers.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3c49vwG

Practical Exercise 2: The sample image shows a detail of hot water pipe passing through a hot
roof. In the online mode ask students to match the terms of different elements to their correct
places on the diagram. In the offline mode (handout) the terms of the elements are given in a list
under the diagram. Ask students to guess the elements and to note the corresponding number as
provided in the diagram. The second page of the worksheet contains the correct answers. In case
of offline mode, we recommend that you prepare handouts printed in colour.
Practical Exercise 2
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3PczIra

Practical Exercise 3: The sample image shows a detail of hot water pipe connection. In the online
mode ask students to match the terms of different elements to their correct places on the diagram.
In the offline mode (handout) the terms of the elements are given in a list under the diagram. Ask
students to guess the elements and to note the corresponding number in the diagram. The second
page of the worksheet contains the correct answers. In case of offline mode, we recommend that
you prepare handouts printed in colour.
Practical Exercise 3
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3yuOHGu

Practical Exercise 4: Pipe insulation
The aim of the exercise is to train the students to make pipe insulation. The worksheet provides a
detailed step-by-step guidance of the laboratory exercise.
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Preparation and equipment: working sheets (ensure that each group receives at least 1 set of the
handouts, preferably printed in colour), pipe, prefabricated glass wool/stone wool insulation, stationery
knife, galvanized wire, plastic /steel straps, plastic coating material, PVC tape, rivets or nails.
Practical Exercise 4
Follow the link or scan the QR code to
download the ready-to-use handout

https://me-qr.com/NJUynA

Student Self-assessment
The students’ self-evaluation section in this topic comprises two activities: a quiz and questions for
self- assessment.

Quiz
The test consisting of 5 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)

Quiz on Insulation of Pipes
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/90ZSXd

1. A clean water plumbing system involves the following types of pipes:
A) Only hot water pipes
B) Only cold-water pipes
C) Hot water pipes and cold-water pipes => correct answer
D) Wastewater pipes
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2. Which of the following is TRUE for clean water plumbing?
A) Pipes outside the building must be laid at a maximum depth of 15 cm below the ground
B) In places where hot and cold-water pipes are laid at the same time, the cold-water pipe should
be installed to the right in the direction of the water => correct answer
C) No additional precautions are necessary in areas with heavy traffic
D) PP pipes and galvanized materials are not recommended
3. Which of the following is TRUE for waste water plumbing?
A) The location of for cleanouts for inspection access is irrelevant
B) The main drainage pipes should be directed out of the building in the longest possible way
C) Underground pipes may not be protected
D) Pipes should be as short as possible and with as few bends as possible => correct answer
4. Which of the following is NOT suitable for insulation of cold-water pipes?
A) Synthetic rubber-based materials
B) Polyurethane-based prefabricated pipe insulation materials
C) Stone wool mattresses => correct answer
D) Prefabricated pipe Styrofoam
5. Which of the following is NOT suitable for insulation of hot water pipes?
A) Stone wool mattresses
B) Prefabricated pipe Styrofoam => correct answer
C) Prefabricated pipe polyethylene insulation materials
D) Rubber foam insulation materials

Questions for self-assessment
There have been developed five questions to allow for retrieving and repetition of the acquired
knowledge. The questions are also suitable for deepening of the students’ erudition in the topic.

?

Questions for self-assessment on Insulation of Pipes

Follow the link or scan the QR code
to see and answer the questions

https://me-qr.com/nZOeUs
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Additional information
There have been provided five supplementary videos on the topic:
A. Polyurethane Injection Waterproofing, Gel Injection, Epoxy Injection
B. Pipe insulation coating with glass wool
C. Waterproofing of ventilation pipes with KEMPEROL
D. Waterproofing of drains with KEMPEROL
E. How to – Waterproof pipes, penetrations, drainage outlets
Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Insulation of Pipes
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/asQocg

Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students are expected
to acquire by the end of the course on Insulation of Pipes. They focus on the context and potential
applications of knowledge and skills, help students connect learning in various contexts and
understand why that knowledge and those skills will be useful to them.
Expected Learning Outcomes
Knowledge:
The student…
1. Knows the principles of clean water plumbing
2. Knows the principles of wastewater plumbing
3. Knows the points to be considered when installing clean water and wastewater plumbing
4. Knows and explains the thermal insulation materials used for pipes
5. Knows the differences in application of insulation materials in cold – and hot water plumbing
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Skills:

The student can…
1. Choose suitable material sets for a plumbing system installation
2. Prepare suitable material sets for the job a plumbing system installation
3. Choose suitable material sets for a plumbing system insulation
4. Prepare suitable material sets for the job a plumbing system insulation
Competences:
The student can…
1. Work with technical and reference literature
2. Work in team with peer students
3. Follow the instructions of the teacher
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self– and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

SUSTAINABLE DEVELOPMENT
AND HEALTHY LIVING
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Design and building
culture

Ecological and
energy efficient
construction

Architecture and
interior design

Buildings'
construction

Buildings'
construction

Professional
Development

Construction practice
and production
Construction
technology
materials

Testing of building
materials and matter

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grades 10-11
(Years 3-4)

Grades 12-13
(Years 3-4)

Grades 9-11
(Years 1-3)

Number of Lessons (how many lessons are necessary to cover the topic)
3 theory + 2 exercises and project/research

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)



Offline mode => handouts, blank sheets, pen, pencils
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Topic Overview
When it comes to the companies in the construction industry, along with the concepts of sustainable
development and sustainable living, it is important that the houses are healthy, energy efficient and
good-looking. Multiple researches show that the health is one of the most important requirements
for comfortable and pleasant life, whereas the indoor climate of a building affects the health of the
inhabitants significantly.
Study Questions: What are the interlinks between the construction materials and the indoor
climate of a building? Which are the prerequisites of comfort and healthy indoor climate? Which
factors affect the indoor air quality?
The theoretical part provides concise, clear and well-organized material about the factors that
affect the room air quality and the comfort of the inhabitants. The students will learn about the
characteristics of different materials and their effect on the human health and well-being. The topic
is developed based on the research conducted at the Baumit Viva research park.
The theory materials have been developed in three subtopics. The set is meant to equip both
teachers and students with comprehensive information about the modern concepts on sustainable
development, healthy living and the means of their achievement.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)



read the materials as a group in class activity (traditional, supported by digital technology)



ask students to read the material at home as a preparation for the lesson (flipped
classroom)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)

Check for synthesized theoretical overview
The theoretical material on the
Sustainable
Development
and
Healthy Living has been developed
as three subtopics.
Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3fGYxzm

https://bit.ly/3M4HYcK

https://bit.ly/3C4PqzH
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Terms and Definitions
Indoor climate is made up of a number of measurable physical, chemical and biological factors.
According to the World Health Organisation (WHO) "indoor climate" includes: thermal components
(heat, cold, draughts and humidity), atmospheric components (pollution, air quality and volume
of fresh air), acoustic components (noise, perception of speech and sound), actinic components
(lighting, radiation and electrical/magnetic fields), and mechanical components (ergonomics, antislip protection and vibrations, etc.)
Reverberation (also known as reverb), in acoustics, is a persistence of sound, or echo after a sound
is produced, especially indoors or in naturally closed spaces
Check also the Five-language Glossary containing words and terms used in each topic

Practical Exercises
Practical exercises within this topic are suitable both for group and individual work. Create groups
of 3-5 students and ask them to do the exercises. Let the students to distribute the specific tasks
within their group by themselves. The effective use of time, interaction and group cooperation will
encourage students to participate, will allow them to fully understand the topic and its nuances by
creating connections between ideas, and ultimately will increase their interest in the subject.
Exercises 1-4 can be used both for presentation of new material and for repeating and mastery of
students’ knowledge.
By their type the exercises can be related to the following groups:
Fun corner – exercises 1 to 4 – the tasks allow students to identify and remember different aspects
relevant to air quality, comfort living and innovations in the construction products industry. The
interactive version is especially recommended as the students learn the material in a fun way. The
gaming component contributes to the assimilation of the material in an intuitive way.
Creative corner – exercise 5 – the activity provides students with opportunity to develop their skills
for research and application of theoretical knowledge in practice.
Teaching methods and technics:



project-based group work (brainstorming, group project, case study)



in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)




in class individual work supported by digital technology
homework (traditional, supported by digital technology)
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Practical Exercise 1: Arrange in the right order
The exercise involves activity on the capacity different construction materials for balancing the
temperature fluctuations. The students are expected to arrange a list of four types of houses with
walls made of different materials so that the house providing the most comfort temperature is
at the top and that with the least comfort is at the bottom. In the online mode the students are
required to match each house type with the correct place (number) on the diagram. In the offline
mode ask students to number the houses in the table. The second page of the worksheet contains
the correct answers.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3SV7uDr

Practical Exercise 2: Match the wall construction materials with their heat accumulation ability
In this exercise there are provided three temperature ranges and six houses’ types. The task is to
link each house with the corresponding indoor temperature when the heating was cut off for 48
hours.
Practical Exercise 2
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3rsqZaO

Practical Exercise 3: Distribute into groups
There is provided a list of eight types of houses made of different wall materials in combination
with or without insulation. The students are expected to distribute the houses into two groups
according to the odours emitted by the used construction materials.
Practical Exercise 3
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3e0xm1L
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Practical Exercise 4: Choose the correct word
The exercise provides five statements. The students should make a choice between two
predetermined concepts in each statement so that it is true. In the online mode ask students to
drag the words they consider to be correct and put them in the designated place. In the offline
mode – provide a copy of the worksheet to each student/group and ask them to strikethrough the
incorrect word in each statement. The second page of the worksheet contains the correct answers.
Practical Exercise 4
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3CsmL9d

Practical Exercise 5: Design a house
In this exercise the students are expected to „design“ a house by choosing materials for walls,
insulation and interior plastering. Then, they are expected to do their own research on the
characteristics of that house in terms of general comfort, indoor air quality, acoustics/soundproofing
and the electromagnetic field protection. The students are asked to record their findings and share
the results from their study in the classroom.
The exercise will improve the research skills of the students and enable them to interpret the collected
data. The exercise is especially recommended to be done in the form of a group research project.
Practical Exercise 5
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://me-qr.com/Kgf9vjS

Student Self-assessment /Quiz
The test consisting of 8 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)
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Quiz on Sustainable Development and Healthy Living
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/88cZ3zU

1. What range of relative humidity is considered most comfortable indoors?
A) 0% - 20%
B) 20% - 40%
C) 40% - 60% => correct answer
D) 60% - 80%
E) 80% - 100%
2. Which of the following house types best accumulates heat and can provide relative comfort
when the heating is cut off (in winter months)?
A) 25 cm brick walls with insulation => correct answer
B) 50 cm brick walls house
C) Timber block house
D) Wood frame construction house
3. Which of the following IS NOT a characteristic of the “good indoor air quality”?
A) Oxygen-rich
B) Low in pollutants
C) Odour-free
D) High carbon dioxide content => correct answer
4. Which material emits the highest level of VOCs affecting the air quality?
A) Concrete
B) Brick
C) Timber block => correct answer
D) Plasterboard
5. Which of the following ensures the best soundproof?
A) Concrete in combination with exterior insulation => correct answer
B) Brick in combination with exterior insulation
C) Timber block
D) Brick without exterior insulation
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6. Which of the following statements is WRONG?
A) The shorter the reverberation time, the better the acoustics.
B) The greatest differences in the room acoustics depending on the wall material are observed at
medium sound frequencies. => correct answer
C) Brick and concrete houses demonstrate the longest reverberation times.
D) In the living area, low frequency ranges are considered non-critical because the reverberation
times can be neutralised with furnishing.
7. In which of the following houses the wall material has the lowest capacity for electromagnetic
fields shielding?
A) Uninsulated concrete house
B) Timber block house
C) 25 cm brick walls house => correct answer
D) 50 cm brick walls house
E) Wood frame construction house
8. Which IS NOT an advantage of the lime and lime-cement plasters?
A) Resistance to moisture
B) Acoustics improvement
C) Mould protection
D) Electromagnetic fields protection => correct answer

Additional information
There has been provided a supplementary video presenting the Baumit Viva Research Park.
Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Video related to Sustainable Development and Healthy Living
Follow the link or scan the QR code
to watch the video

https://me-qr.com/fXskk0z
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Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire
by the end of the course on Sustainable Development and Healthy Living. They focus on the
context and potential applications of knowledge and skills, help students connect learning in
various contexts and understand why that knowledge and those skills will be useful to them.
Expected Learning Outcomes
Knowledge:
The students…
1. Explain the concept of healthy living and sustainable development in the context of construction
industry
2. List the elements of sustainable development in the context of the construction industry
3. Defines the characteristics of building materials that affect the indoor climate and the comfort
of the occupants
4. Lists building materials which are suitable for ensuring of the comfort of the occupants
5. Defines the air quality concept
6. Lists the factors that affect air quality
7. Is aware of and can list the building materials that provide low levels of pollution
8. Is aware of and can list the building materials that provide good sound insulation and/or acoustics
9. Is aware of and can list the building materials that provide protection against electromagnetic
radiation
Skills:
The student can…
1. Apply riles and principles of healthy living
2. Choose building materials in accordance with the purpose of the building and the desired
characteristic to ensure optimal indoor climate
3. Extract and systematise information from different freely accessible sources
4. Conduct basic survey individually or in team and present the results from the study
Competences:
1. Understanding and appreciation of the importance of sustainable development within the
framework of the energy efficient construction tendencies
2. Awareness of the interrelationships between the healthy lining, the sustainable development
and the energy efficiency of the buildings
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3. Team work
4. Work with information using different, freely accessible sources
5. Work with technical and reference literature
Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self- and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment

LOW-ENERGY HOUSES
School Subject (where does the topic fit in the curriculum)
Austria

Bulgaria

Slovakia

Turkey

Design and building
culture

Ecological and
energy efficient
construction

Architecture and
interior design

Buildings'
construction

Buildings'
construction

Professional
Development

Construction practice
and production
Construction
technology
materials

Testing of building
materials and matter

Grade/Year of Education
Austria

Bulgaria

Slovakia

Turkey

Throughout the
entire course
Grades 9-13
(Years 1-5)

Grades 10-11
(Years 3-4)

Grades 12-13
(Years 3-4)

Grades 9-11
(Years 1-3)

Number of Lessons (how many lessons are necessary to cover the topic)
3 theory + 2 exercises and project/research

General Methodical Guidance
The proposed set represents ready-to-use study materials. The teachers are free to choose using
them either as a set or separately. All components are suitable for individual or group work as well
as both for in class activity and for homework.
Preparation and necessary equipment:



Digital Toolkit => computer/mobile devices, internet connection, multimedia projector
(in class activities)



Offline mode => handouts, blank sheets, pen, pencils
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Topic Overview
Low-energy buildings, sometimes also called green buildings are buildings that through applied
design, technology, and construction demands less energy than a traditional or average new house.
Study Questions: What types of low energy buildings exist? Which technologies are being used
to convert of build from the scratch a low energy house? Which materials are most appropriate
and ensure sustainable construction? Are there any ‘must-have’ characteristics for a house to be
considered low-energy?
The theoretical part provides concise, clear and well-organized information about the low-energy
buildings and the various technics which can be used. There are also provided overviews of the
three main types of low-energy buildings and their general characteristics accompanied with a
number of sources for further reading and independent study.
The theory materials have been developed in four subtopics. The set is meant to equip both
teachers and students with information about the low energy houses, various technics, and existing
standards and policies.
Teaching methods and technics:



prepare your own presentation based on the provided information (traditional, supported
by digital technology)




read the materials as a group in class activity (traditional, supported by digital technology)



ask a student to prepare presentation and acquaint the class with the topic (flipped
classroom + individual work)

ask students to read the material at home as a preparation for the lesson (flipped
classroom)

Check for synthesized theoretical overview
The theoretical material on the LowEnergy Houses has been developed
as four subtopics.

https://bit.ly/3SRxI9S

Follow the links to read online or
scan the QR codes to download the
ready-to-use handouts

https://bit.ly/3SyrtYF

https://bit.ly/3V9GulF

https://bit.ly/3BVXLpi
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Terms and Definitions
Alloy – a metal that is formed by mixing two types of metal together, or by mixing metal with
another substance
Austenitic stainless steel is one of the five classes of stainless steel by crystalline structure.
This structure is being achieved by adding enough austenite stabilizing elements such as nickel,
manganese and nitrogen
Building envelope of a house consists of its roof, sub floor, exterior doors, windows and the exterior
walls. A good building envelope involves using exterior wall materials and designs that are climateappropriate, structurally sound and aesthetically pleasing
Galvanizing or galvanization is the process of applying a protective zinc coating to steel or iron,
to prevent rusting
Check also the Five-language Glossary containing words and terms used in each topic

Practical Exercises
Practical exercises on Low-energy Houses are suitable both for group and individual work. Create
groups of 5-7 students and ask them to do the exercises. Let the students to distribute the specific
tasks within their group by themselves. The effective use of time, interaction and group cooperation
will encourage students to participate, will allow them to understand the topic and its nuances by
creating connections between ideas, and ultimately will increase their interest in the subject.
Exercises 1-4 can be used both for presentation of new material and for repeating and mastery of
students’ knowledge.
By their type the exercises can be related to the following groups:
Fun corner – exercises 1 to 4 – the tasks allow students to identify and remember different aspects
relevant to construction of low-energy building, used technology and materials. The interactive
version is especially recommended as the students learn the material in a fun way. The gaming
component contributes to the assimilation of the material in an intuitive way.
Young explorer – exercise 5 – the activity involves research and provides students with opportunity
to improve their soft skills, such as presentation, team work, and etc.
Teaching methods and technics:




project-based group work (brainstorming, group project, case study)
in class group work – both traditional and supported by digital technology (involving
brainstorming, group discussion, Q&A)

METHODICAL GUIDELINES FOR USE
OF THE BEE-VET DIGITAL TOOLKIT




157

in class individual work supported by digital technology
homework (traditional, supported by digital technology)

Practical Exercise 1: Distribute into groups
There is provided a list of fourteen types of low-energy building techniques. The students are
expected to distribute them into two groups according to their function and application – if they
are being used for improvements concerning the building envelope or of the heating, cooling and
ventilation systems. The correct answers can be found at the second page of the worksheet.
Practical Exercise 1
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3ybiHaP

Practical Exercise 2: Match
In the sample image the main components of the construction of a steel house are shown. In the
online mode the students are required to match the elements on the diagram with the correct
names. In the offline mode ask students to fill in the names from the provided list against the
respective number in the table. The second page of the worksheet contains the correct answers.
Practical Exercise 2
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3M4mwVi

Practical Exercise 3: Choose the correct word
The exercise provides five statements. The students should make a choice between two
predetermined concepts in each statement so that it is true. In the online mode ask students to
drag the words they consider to be correct and put them in the designated place. In the offline
mode – provide a copy of the worksheet to each student/group and ask them to strikethrough the
incorrect word in each statement. The second page of the worksheet contains the correct answers.
Practical Exercise 3
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3CpRlQY
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Practical Exercise 4: Mind map
There are provided the four main stages of the design of a steel house as well as the tasks and
elements, which are part of these stages. The students are expected to distribute the design
elements according to the stage when it is best to make decisions about/design them.
The exercise is especially recommended to be conducted in small groups of students. The
brainstorming activity will enhance their skills for generation of ideas and defending them before
peers.
Practical Exercise 4
Follow the link to exercise online or
scan the QR code to download the
ready-to-use handout

https://bit.ly/3SyglLh

Practical Exercise 5: Research
In this exercise the students are asked to make their own research for examples of low-energy
buildings and present them in the classroom. The assignment contains the minimum elements to
be included in the presentation.
The exercise aims at improvement of both the research and presentation skills of the students.
We recommend the individual research project form and dedicating of at least one study hour for
students’ presentations.
Practical Exercise 5
Follow the link to see the assignment
online or scan the QR code to
download the ready-to-use handout

https://me-qr.com/d85YC8Y

Student Self-assessment /Quiz
The test consisting of 5 multiple-choice questions equips the teacher with a tool for quick
verification of the mastery on the curriculum and the level of knowledge of students. The quiz has
been designed as online activity only.
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Teaching methods and technics:





in class group work (brainstorming, group discussion)
in class individual work (traditional, supported by digital technology)
homework (traditional, supported by digital technology)
Quiz on Low-Energy Houses
Follow the link or scan the QR code
to do the quiz

https://me-qr.com/O0b40l6

1. Which of the terms provided below is odd?
A) Zero-energy buildings
B) Passive houses
C) Smart houses => correct answer
D) Green buildings
2. Which of the following statements is FALSE?
A) Low-energy Houses have negative impact over the global climate change. => correct answer
B) Passive House buildings allow for up to 90% energy savings compared to a typical building.
C) Steel houses have low maintenance requirements.
D) Zero Carbon buildings produce carbon-free renewable energy.
3. Strategic shading is a technique which is used for:
A) Cooling of water in summer
B) Achieving a certain shade of facade colour
C) Dimming the fluorescent lighting
D) Maintenance of comfortable temperature in living spaces in warm months => correct answer
4. Which of the elements below is NOT included in the composition of stainless steels?
A) Iron (Fe)
B) Nickel (Ni)
C) Manganese (Mn)
D) Nitrogen (N)
E) Oxygen (O) => correct answer
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5. Which is NOT an advantage of the steel houses?
A) High strength to weight ratio
B) Quick assembly
C) Low maintenance requirements
D) Recyclability and reuse
E) Combustibility => correct answer
F) Large temperature amplitudes resistance
G) Corrosion resistance

Additional information
There have been provided four supplementary videos on the topic:
A. Passive House Explained in 90 Seconds
B. The Greenest Buildings
C. What is a passive house?
D. One Central Park, Sydney, Australia

Teaching methods and technics:




in class watch and discussion (Q&A)
homework (traditional, supported by digital technology)

Videos related to Low-Energy Houses
Follow the link or scan the QR code
to watch the videos

https://me-qr.com/JVup4dE

METHODICAL GUIDELINES FOR USE
OF THE BEE-VET DIGITAL TOOLKIT
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Learning Outcomes and Evaluation
Learning outcomes describe the knowledge, skills and competencies that students should acquire by
the end of the course on Low-Energy Houses. They focus on the context and potential applications
of knowledge and skills, help students connect learning in various contexts and understand why
that knowledge and those skills will be useful to them.
Expected Learning Outcomes
Knowledge:
The students…
1. Explain the Low Energy Building concept
2. Explain the Passive House concept
3. Explain the Zero-Carbon Building concept
4. Know and list the low-energy building techniques
5. Define the positives of the steel buildings and constructions
6. Know the characteristics of the stainless steels
Skills:
The student can…
1. Define the design stages of a steel house and their elements
2. Extract and systematise information from different sources
3. Conduct basic survey individually or in team and present the results from the study
Competences:
1. Understanding and appreciation of the importance of low energy buildings within the framework
of the energy efficient construction tendencies
2. Team work
3. Work with information using different, freely accessible sources
4. Work with technical and reference literature
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Forms and methods of evaluation and assessment
The learning outcomes also serve as a basis for evaluation: the evaluation criteria should be defined
to measure the extent of acquisition of knowledge and skills by students.
Within this course the recommended evaluation forms are as follow:





Self-assessment
Peer assessment
Individual assessment

Step-by-step guidance on self- and peer assessment:



Discuss with students the goals of the learning and plan necessary actions towards those
goals



Assist students to understand the expected learning outcomes and how they correspond
to the set goals






Define measurable criteria for assessment together with the students
Demonstrate how to apply the defined criteria
Provide basic training for peer review
Provide feedback on the performed self-/peer assessment
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