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Abstract: Raw materials are of great importance for humankind as they enable the development of technology,
drive industry and economy, and overall the lifestyle we know today. The paper is addressing the topic of interactive
learning about the mineral raw materials, i.e. metals and non-metals. Due to population growth and consequently in-
creased global demand for raw materials, there is a need to educate younger generations about the raw materials and
their properties and origin, so they would know from an early age where the mineral products they use come from and
how purchase decisions affect the social environments of people who live in countries with resources exploitation.
Today’s trends in mining are oriented towards more sustainable exploitation and management, taking into account the
economic, social and environmental aspects. An example of such is exploitation of secondary raw materials from tail-
ings and heaps. But in some countries, mining is stuck in the past, using obsolete technologies causing increased pol-
lution and strongly present linear economy approaches of take-use-dispose attitudes or even unethical approaches, such
as children being exploited as a cheap workforce, people being abducted, tortured and even killed over minerals (min-
erals being exploited in such way are called blood or conflict minerals). Further, due to the potential negative impacts
on health and safety, due to the emissions in air, water and surface disturbance, the public perception of mining is still
perceived as negative in most cases. School curriculums most often lack description of current situations in the global
mining. Therefore, within the EIT RawMaterials BRIEFCASE and 3D BRIEFECASE projects the project partners
provide the comprehensive view of the issues of today’s mining and use of raw materials. The paper presents the
description of both projects and the non-conventional teaching methods — the hands-on and digital tools for pupils and
teachers, i.e. the briefcases, the "Briefcase of mineral applications” game, workshops and the supporting materials. The
main objective of projects is to raise the pupils’ awareness about the utility and indispensability of minerals and mining
and the consequences of their uses and production systems, which would increase in the long term the awareness about
the social and environmental consequences of raw material production.

Key words: raw materials; mining; pupils and students; non-conventional teaching tools; BRIEFCASE;
3D BRIEFCASE; curricular planning; EIT RawMaterials

1. INTRODUCTION

Mining has played a substantial role in the
development of modern civilizations. In fact, every-
thing we depend on, is either made from minerals or
relies on minerals for its production and distribu-
tion. Raw materials, an unprocessed or minimally
processed materials, obtained as mineral ores,
natural oil or agricultural product, that undergo a
transformation for creating a finished product, are
of great importance for humankind. One group of
raw materials is the mineral raw materials which
include metals (e.g. iron, copper, aluminium), and

non-metals (e.g. salt, gypsum, clay, sand, phos-
phates). Mineral raw materials are vital elements
used for building and construction, vehicle manu-
facturing, computers, electronics, communications,
medical equipment and dentistry, food production,
energy production and transmission, and many
more. Furthermore, mining also creates jobs and is
a direct contributor to our economic prosperity and
quality [1].

In recent decades, the importance of minerals
has increased. Due to the growing needs of new
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growing economies (i.e. China, Brazil) the mineral
consumption has risen globally [2, 3]. 150 years
ago, Europe dominated the mining industry, but
over the years, its influence has declined rapidly.
The EU industry depends heavily on imported
mineral raw materials, which makes Europe the
World region that outsources the largest part of
resource extraction required to produce goods for
final demand. One of the most important raw
materials for Europe are so called critical raw
materials (CRMs) which are of the high-risk
associated with their supply [4].

New mining technologies, e.g. digitalization,
automatization, sensor technology and robotics, use
of biological substances (biological or bacterial
leaching) in the extraction of raw materials, can
provide many benefits for the society, like better
environmental management, creation of new green
jobs, etc. Furthermore, beside society and environ-
ment also mining companies benefit from high
technological solutions because they provide more
profitable operations.

Mining is becoming a growing part of modern
industry and its societal and environmental impact
can be mitigated by implementation of near zero
waste mining principles (i.e. recycled or re-used
material) as part of the circular economy, ensuring
sustainable mineral extraction, by not endangering
the supply of future generations. Today, in many
countries, there is a lack of skilled personnel, e.g.
mineral engineers and miners. The present work-
force is aging and companies have difficulties
recruiting young talented people that in general are
not very interested in working in the mining
industry [5, 6, 7].

Since almost everything around us is made of
minerals — from our smartphones, the chair, the
coffee cup, makeup products, shoes, bicycle, bat-
teries, etc., it is impossible to imagine living without
minerals. Educating younger generations about raw
materials is very important because children need to
learn the value of products made from different
minerals in order to change their views on purchas-
ing decisions, of the sustainable exploitation of
those non-renewable resources, raise their awa-
reness about non-sustainable production, and learn
about new technologies and progress in mining (e.g.
underground and underwater/deep sea mining).

In some European countries, mining is not
even integrated in the regular lessons of the pupils.
In others, some schools’ curriculums are out-dated
addressing past/historical ways of mining and old
technologies, human (child) labour, and highlight-

ing only the negative impacts of mining (e.g. pollu-
tion, risks for health and environment, landscape
degradation, environmental accidents). This leads to
general opposition to the mining in local commu-
nities under the name “not in my backyard”
(NIMBY), and, in summary, offering a dirty pers-
pective of the mining activities based on out-dated
knowledge. Therefore, the content should be up-
dated in a sense of presenting the mining in a whole
new light, as new technologies have developed, new
ways of mining as a socially acceptable form of
intervention in the environment, to highlight the
importance of secondary raw materials and circular
economy. Mining should be presented as sustain-
able as it is practised in Europe in order to be pre-
ferred by comparison to the non-sustainable mining
practises applied in countries with internal conflicts
where, in addition, the minerals trade finances
armed groups and encourages human rights abuses.

But the content that needs to be updated is
usually too challenging for the teachers who freg-
uently struggle with the lack of proper knowledge
about the topic and publicly available teaching
resources that are specifically developed for young
pupils. This task needs to be carried out by inter-
disciplinary team of experts who can select appro-
priate up-to-date data and information on the con-
temporary mining as well as on the problems of
(mis)use of raw materials in daily life and thus pro-
vide teachers with new contents and teaching ideas
that can be used in various ways for different lear-
ning subjects. The BRIEFCASE [8, 9, 10] and 3D
BRIFECASE projects [11], funded by the EIT
RawMaterials, follow this general perspective and
are addressing selected topics to raise awareness in
the society about the utility and indispensability of
minerals and mining, as well as on the consequences
of their uses and production systems.

At the same time, projects that are based on the
inclusion of content innovations in curricula or in
the pedagogical process, open up at least two rele-
vant questions — how to deal with the impermanent
nature of information and knowledge in the context
of school knowledge and teaching of young pupils
in particular [12], or how to encourage teachers to
explore appropriate learning strategies that maintain
their teaching role and at the same time enable
pupils to learn as actively as possible with involv-
ement of solving their everyday problems [13].
Since the pedagogical and didactic issues of the
BRIEFCASE project are not the main topic of this
article, we will only briefly touch on the idea of
teacher’s curricular planning.
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2. THE BRIEFCASE’S BEGINNINGS
AND ITS POPULARIZATION

The BRIEFCASE is an innovative tool that has
been successfully used since 2003 by the Spanish
Geological Survey (IGME, Madrid, Spain) during
the school visits to the Geo-Mining Museum to
educate young visitors about minerals. The original
tool was part of its educational program dedicated
to pupils and students, which includes proactive
activities such as workshops for the recognition of
fossils and minerals, or recognition of rocks and
minerals during a walk in the city. The initial
“briefcase” idea was to raise the awareness of
knowledge about minerals (identifying minerals and
ore elements), mineral application (identifying
everyday objects made from minerals) and mining
activities among children during their visits to the
museum. The original briefcase contains 10
minerals and 10 objects. The general aim of this
activity is to familiarize pupils with the mineral ores
with which these everyday objects have been
manufactured. The ore minerals are cinnabar, kya-
nite, sphalerite or blende, fluorite, galena, lepidolite,
magnetite, malachite, wolframite and feldspar.
Pupils need to relate these minerals with everyday
objects, such as a thermometer, a horseshoe, a
coffee dish, a fishing line, a mobile battery, a zinc
plate, a soda can, a light bulb, electrical cables and
an empty tube of toothpaste.

In 2018 the BRIEFCASE project [11, 14] —
“Learning the uses of minerals through non-con-
ventional teaching tools” (EIT RawMaterials grant
no. 18115, Figure 1), was branded under the EIT
RawMaterials Academy (Figure 2), complimenting
other EU Raw Materials initiatives and EU funded
projects such as Minerals 4EU, SusCritMat, Better
Geo, CircleLAB, WEEE4Future, MIN-GUIDE or
RM@Shools, but providing an additional behaviour
approach. The consortium focused on the list of
minerals that show a double aspect — “strategic
minerals” useful for many purposes and, at the same
time, minerals whose extraction and processing
raise complex social, moral and ecological prob-
lems, such as gold, diamond, cobalt, tungsten, tin
and platinum. The previous minerals’ profiles were
considered to be potentially included in the brief-
case according to their importance and social
impact. The “Responsible Research and Innovation
(RRI)” approach was applied in order to select the
most promising minerals for a great impact. RRI is
an approach that anticipates and assesses potential
implications and societal expectations with regard
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to research and innovation, with the aim to foster the
design of inclusive and sustainable research and
innovation. It is based on the following pillars:
public engagement, open access, gender equity,
ethics and science education [15, 16].

The BRIEFCASE project is focused on the
ethics pillar, deepening in the consequence of our
decisions and habits for the people living in places
where active mining are on-going activities. The
mineral selection was assessed considering the four
dimensions of the RRI [15] (anticipation, reflex-
ivity, inclusion and responsiveness) in order to
decide the most promising minerals in terms of the
potential actions that can be implemented in the
pupils’ daily lives. With the aim to consider the
ethical aspects of the RRI and the background
methodology to transfer the knowledge in a
participative way (“I see and I remember”), the
selected minerals to be considered in the briefcases
were eventually gold, cobalt, tin and minerals of the
platinum group.

During 2019, the BRIEFCASE project deve-
loped new physical briefcases covering sensitive
aspects of the mining activities with the focus on the
primary schools’ pupils (6-14 years old) and their
teachers. The project, led by the Spanish Fundacién
Gomez Pardo (FGP), has generated practical and
theoretical contents for the physical briefcases
which cover the minerals, i.e. cobalt and the batte-
ries, gold and the conflict minerals, platinum and its
applications, tin and the importance of recycling,
and an extended version of the daily uses’ minerals
briefcase. Beside mentioned primary raw materials,
the BRIEFCASE project also addresses the secon-
dary raw materials (SRM) which includes waste
material from tailings and heaps and processing of
secondary raw materials like slags, ashes, skim-
mings, cakes or sludges, materials removed during
production, such as scraps, and all the materials that
have reached their life cycle end and can be used
repeatedly in production as starting material. In
order to bring the secondary raw materials’ topic
closer to pupil various everyday objects from
recycled materials are used (e.g. recycled paper and
recycled plastics).

With the purpose of increasing the impact of
the idea, in 2019 the BRIEFCASE project also
launched an open and public digital game dedicated
to the pupils and focused on the identification of
some of frequent and important minerals. The game
was translated to English, Spanish, French, Italian,
Slovenian, German and Greek languages.



30

K. Mezga, P. Vrhovnik, J. Zmave, L. Gullon

Supported by

The_
Briefcase

of mineral applications i aciy o e i o

eit

Fig. 1. The BRIEFCASE logo.

The 3DBRIEFCASE project [11, 17, Figure 3]
— “Learning the use of minerals through non-con-
ventional and digital tools” (EIT RawMaterials grant
no. 19010) with the duration between 1.1.2020 and
31.12.2021 is the BRIEFCASE’s follow-up project.
The project aims to improve the virtual tool into an
augmented reality (AR) application to attract
students up to 18 years and to adapt the tool for a
3D-application to play with 3D-glasses for per-
manent usage in science museums and educational
centres, and for the general public. Additionally,
new briefcases have been developed, covering the
minerals exploited by mining partners, helping them
to gain acceptance in the surrounding communities
and demonstrating the effectiveness of the tool.

In the 3DBRIEFCASE project 18 project
partners participate (public, private, professional
and educational sectors) from 10 countries — Spain,
Belgium, Slovenia, United Kingdom, Austria,
Greece, Slovakia, Czech Republic, Italy, United
Kingdom (Fundacion Gémez Pardo, Zavod za
gradbenistvo Slovenije, Instituto Geolégico vy
Minero de Espafia, Coventry University, Fundacion
Tecnalia Research & Innovation, Montanuniversitat
Leoben, Technical University of Kosice, Universi-
dade Nova de Lisboa, Universita degli Studi di
Milano — Bicocca, Monolithos Ltd, Magnesitas
Navarras S.A., Geoalcali, Orovalle Minerals, Euro-
pean Association of Mining Industries, Metal Ores
& Industrial Minerals, Colegio Oficial de Inge-
nieros de Minas del Sur de Espafia, Ayma Mining
Solutions SL, Association of Research, Extraction,
Mining-Metallurgical, Auxiliary and Service Trans-
formers, Masaryk University.). They have their tech-
nical background and expertise in geology, mining,
metallurgy, environmental sciences, chemistry [18].

RawlNVlaterials

Fig. 2. EIT RawMaterials Academy logo

3D
Briefcase

of mineral applications

Fig. 3. The 3DBRIEFCASE logo

With anthropology, pedagogic and other social and
humanistic sciences, the consortium aims to bring
mineral raw materials and mining closer to society
as a whole. New non-conventional teaching tools
and new physical briefcases with content on potash
and the 2030 agenda for sustainable development,
lead and zinc, magnesite and its manufacturing, the
importance of the exploration activities and the
minerals in our phones, and industrial minerals and
their application, serve as a professional basis for
teachers which can be pedagogically presented to
pupils in many ways. Furthermore, it can be used
for pupils from an early age to students.

The virtual "Briefcase of mineral applications”
game was developed in two levels — one dedicating
for younger pupils and the other for the older pupils.
The game is translated to Czech, Dutch, Bulgarian,
Polish, Romanian, Portuguese, Slovak, Euskara,
Swedish, Norwegian, Catalan, Galician, Mace-
donian, Arabic, Japanese and Vietnamese. Finnish,
Chinese, Estonian, Tamil and Hindi will come
during 2021. Another virtual briefcase was laun-
ched to the market focused on teachers and their
didactic resources needed not only for their own
learning but also specific material developed for
pupils to be used by teachers during their lesson.
Mentioned material is available for free to the
academic centres and educative community and can
be found on the project website [11].

Finally, the project is working in the new
innovative 3DBRIEFCASE tool — the 3D expe-
rience combined with augmented reality (AR) in
order to increase the impact of the tool to pupils
between 12 and 16 years of age who will enjoy an
innovative virtual experience visiting several mines
with the 3D glasses.

3. THE NON-CONVENTIONAL TEACHING METHODS

In this section, we provide detailed description
of the physical and digital non-conventional tools
used on the workshops and individually on-line.

Hands-on tools

Hands-on experience is one of a kind opportu-
nity for pupils, where they can take the minerals

Geologica Macedonica, 35, 1, 27-38 (2021)
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(ores) in their hands for close and detailed obser-
vation, e.g. colour, weight, comparison between
minerals, crystal structure, etc. Hands-on experi-
ence with thematic briefcases provides additional
value to learning as a whole since it has positive
effects on the child’s memory. The more avenues
there are to receive data through the senses, the
more connections the brain can make and the better
a child can understand a new idea [19].

Within the BRIEFCASE and 3DBRIEFCASE
projects partners made copies of the original phy-
sical briefcase “Daily uses minerals briefcase”
(Figures 4 and 5), prepared upgraded versions of the
original briefcase and have developed new thematic
briefcases focusing on: the gold and conflict mine-

Fig. 4, Samples of minerals (ores) and products
from the “Daily uses minerals briefcase”

rals, tin and the importance of recycling, platinum
and its applications, cobalt and batteries, secondary
raw materials, and the minerals in our phones [20].
Additionally, partners have prepared thematic bri-
efcases focusing on the most representable minerals
in partners’ countries, e.g. industrial minerals and
their applications, potash and the 2030 agenda for
sustainable development, lead and zinc, magnesite
and its manufacturing, and on the importance of the
exploration activities (Figures 6-13).

Depending on the pupils’ age the “Daily uses
minerals briefcase” can be adapted, e.g. for younger
pupils in the primary school only basic minerals are
used, meanwhile older pupils/students (secondary
school) work with the whole briefcase

4

Fig. 5, Example of “Daily uses minerals briefcase”:
mineral malachite with belonging products
based on the malachite mineral

Fig. 6. The secondary raw materials briefcase: SRM
and items made from SRM (e.g. construction products)

Fig. 7. The secondary raw materials briefcase: SRM
and items made from SRM (e.g. asphalt)

Fig. 8. The magnesite briefcase

Geologica Macedonica, 35, 1, 27-38 (2021)

Fig. 9. The exploration briefcase
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Workshops

In order to emphasise the history and
importance of past and present mining activities in
certain countries (before the COVID-19 situation),
the project partners held workshops in different
parts of FEurope (project partners’ countries).
Besides presenting different briefcases, partners
also organize a unique hands-on activity called

Fig. 14. Gold panning experience outdoors

Fig. 13. The industrial minerals briefcase (minerals)

“gold panning” (Figures 14 and 15), where pupils
use a pan and water to rinse the river (quartz) sand
from the pan in hope of finding valuable minerals
like pyrite, magnetite, and other heavy minerals.
Gold panning is usually carried out in nature by the
river side. However, it is also demonstrated in the
classroom or in the schoolyard using sand and water
filled containers instead of a river bed.

Fig. 15. Gold panning experience
in the classroom

Geologica Macedonica, 35, 1, 27-38 (2021)
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Digital tools

Digital tools and use of smartphones, tablets
and computers play an important role in our daily
lives. They provide a fast source of information and
knowledge, entertainment and social communica-
tion. The growth and spread of Information and
Communication Technology (ICT) will continue to
become a crucial part of our lives also in the future.
Digital education has spread widely over the past
years and is still rising. On-line classes (E-learning)
provide many benefits for its users, especially since
they can be tailored to individual students: they are
self-paced, can support a range of learning styles,
attendance is easier — they can be accessible anytime
and anywhere or can be scheduled individually
which creates a comfortable learning environment
without geographical barriers — are less prone to
distractions and obstacles, can increase interaction
level (e.g. for introverted people), offer more
learning options, and, increase technical or com-
puter skills. Many children already use on-line
training tools at an early age as part of their learning
experience [21].

Within the BRIEFCASE and 3DBRIEFCASE
projects, partners have developed an application
called the “Briefcase of mineral applications” game
where users can learn about the minerals on-line.
The Briefcase game is modified for pupils aged 6 to
9 years (Figures 16 and 19) [22] and for pupils aged
10 to 14 years (Figures 17 and 20) [23] and is
already translated into 21 languages (Spanish,
English, Slovenian, Italian, Greek, German, French,
Czech, Dutch, Bulgarian, Galician, Polish, Roma-
nian, Portuguese, Slovak, Euskara, Swedish, Cata-
lan, Macedonian, Arabic, Japanese and Vietnamese,
Norwegian, and further Estonian, Tamil, Finnish,
Chinese and Hindi). In both versions, pupils

The
Kids . Briefcase

Briefcase

PO CAt

Fig. 16: Kids Briefcase of mineral
application logo
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Fig. 17. Pupils Briefcase of mineral
application logo

discover what minerals are used for in the manu-
facture of everyday objects, and need to match an
element/mineral with an object that is made from
this element. In the game for younger pupils the
objects (i.e. toothpaste, wire, soda can, mobile
battery, fertilizer, rings, and fridge magnet) need to
be properly matched with the elements/minerals
(i.e. copper/malachite, potassium/potash, lithium
/lepidolite, aluminium/kyanite, gold/native gold,
iron/magnetite and fluorine/fluorite). In the version
for older pupils the objects (i.e. fireworks, solar
panels, galvanized steel, X-ray protection vest, cup,
automobile catalyst, paint, battery, rings, dental
tools, thermometer, wind turbines, wire, horseshoe,
can toothpaste, wrapping foil and fertilizer) also
need to be properly match to the elements/minerals
(i.e. magnesium/magnesite, iron/magnetite, lead/
galena, magnesium/talc, platinum/sperrylite, gold/
native gold, silicon/quartz, fluorine/fluorite, lithi-
um/lepidolite, zinc/sphalerite/tinc blende, tin/cassi-
terite, copper/malachite, aluminium/kyanite, alumi-
nium and silicon/feldspar, mercury/cinnabar, tung-
sten/wolframite, potassium/potash and cobalt/skut-
terudite).

The game includes a set of clues (4 clues for
each element and object) to help players to identify
the mineral/element to the belonging item. Finding
out without clues brings players 5 points, but
finding out with one clue brings 4 points, etc.

The game itself does not only provide players
to learn which object is made from specific ele-
ment/mineral but it also provides more information
on the element/mineral itself. Description includes
the information about the mineral from which this
element is manufactured, main European deposits,
its main properties, usage and interesting facts.
Along with the game there is an explicative video
made which serves as a guide on how to play [24].

m

~ 8
Dld_ac tic
Briefcase

13 ApO A0

Fig. 18. Teachers Briefcase of mineral
application logo
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Fig. 19. The Briefcase of mineral application [22] game for younger pupils, 6-9 years (entrance to the application)
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Fig. 20. The Briefcase of mineral application game [23] for older pupils, 10-14 years (entrance to the application).

Supporting material modern mining the consortium of projects offer free

. ) on-line didactic resources (Figure 18) to teachers for

Since there is a lack of clear and understand- their self-training [20]. These materials, accessible

able material for education of students, teachers and in English language, gathers the necessary info-
also general public in the field of sustainable rmation on how to use the different Briefcase tools,

Geologica Macedonica, 35, 1, 27-38 (2021)
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provides additional information of the briefcases,
includes working materials (e.g. quizzes, question-
naires, etc.) and promotional material (leaflet,
poster). Additionally, the website includes interac-
tive books covering important matters like the con-
tributions of the mining activities to the sustainable
development goals or the contribution to the climate
change mitigation and adaptation. Furthermore, a
collection of public sources, offering didactic re-
sources developed for the young students and
teachers, has been compiled and is available in
several different languages [25].

Similar as in game the “Briefcase of mineral
application” also the “Daily uses minerals brief-
case” contains cards with a set of clues (4 clues for
each element and object) which helps pupils to
identify the mineral/element to the belonging item.
In the classroom pupils can be divided into two
groups and compete with each — guessing the right

answer without clues brings the group more points
than using the clues.

For better illustration and understanding the
content the “Daily uses minerals briefcase” it also
includes the maps of the World and Europe, where
the biggest mineral deposits of selected minerals
can be found. Furthermore, some briefcases also
include the country's map so pupils can learn the
names of specific mines of the most important
minerals in their country.

The workshops are also dedicated to teachers
for the “teach the teachers" demonstration on how
to use the toolkits and other hands-on materials. The
idea is that training can contribute to spreading the
knowledge about the raw materials. It can do so by
providing the tools and adequate message to the
teachers that can use the BRIEFCASE tool with the
new generation of children in an autonomous way.

4. THE BRIEFCASE AND 3DBRIEFCASE IN THE CONTEXT OF CURRICULAR PLANNING

The following chapter briefly outlines the
starting point for reflection on the educational
potential of the BRIEFCASE and 3D BRIEFCASE
projects. The chapter does not focus on identificati-
on of individual aspects of the projects (i.e. goals
and aims, didactic aids, role of teacher and students,
didactic environment, etc.) and their didactic eva-
luation (i.e. what in the project is didactically appro-
priate and useful, what would be good to improve,
etc.), but rather in exploring a wider perspective,
which is how the general idea of the projects (i.e. a
comprehensive view of the issue of today’s mining
and use of raw materials) can be understood as a
thematically rounded learning content and which
the teacher can reflect in the context of achieving
various operational goals in their lessons. In other
words, the issue of preliminary phase in the school
curricular planning of the learning content of the
projects needs to be explored. This is a regular part
of the pedagogical process, however, when additio-
nal and complex learning content is brought to the
curriculum, teacher’s didactic analysis must be done
thoughtfully, for only in a clearly structured appro-
ach to lesson planning can the teacher achieve edu-
cational goals of selected learning content.

There are many models of curricular planning
and they are very diverse [26]. According to
projects’ aim, the model developed by Wolfgang
Klafki seems to be very useful, as it places the
learning content and exploration of its educational
potential at the center of the teacher’s planning [27].

Geologica Macedonica, 35, 1, 27-38 (2021)

Namely, Klafki designed his model of didactic
analysis as a planning process in which the teacher
continues to comprehensively reflect the educatio-
nal substance of a certain learning content and only
in the next step plans its methodological impiementation-
He designed five interdependent key questions
(with sub-questions) that the teacher asks him/her-
self about the topic in the preliminary phase of their
instructional preparation, after getting acquainted
with project’s objectives, materials and teaching
tools, and workshops. In the diagram on Figure 21,
Klafki's original questions are slightly adapted in
order to make a meaningful reference to the plan-
ning context within the themes on which the pro-
jects are based.

Although reading these questions and placing
them in the context of the projects as a thematically
rounded whole, the answers seem almost self-
evident, it should be noted that Klafki's model does
not yet offer the teacher definitive answers to what
and how to realize this content in class. Namely, in
his/her planning the teacher must also connect this
content aspect to special didactic questions and the
concrete circumstances in which he/she performs
the act of teaching. However, such a network of
questions is useful because it can help the teacher to
more thoroughly think about the problems of
modern mining and the use of raw materials as part
of the goals and contents of various learning
subjects (i.e. in natural science, social sciences and
humanities as well), in interdisciplinary connections
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or as a completely independent learning content
within the framework of whole school approaches.

On the other hand, the presented set of ques-
tions shows how the themes of the projects can be

conceptualized in terms of didactic theory and cur-
ricular planning, which in the future could provide
a necessary methodological follow-up within the
projects if we want to integrate these contents more
closely into education.

example?

or as individual elements?

b) How are these individual elements related?

d) What is the wider context of this content?

the search for independent answers?

1. What wider or general sense or reality does the learning content of the raw materials and their uses
in a daily life exemplify and open up to the pupils? What basic phenomenon or fundamental principle, what
law, criterion, problem, method, technique, or attitude can be grasped by dealing with this content as an

a) What does a planned topic exemplify, represent of typify?
b) Where can the knowledge to be gained from this topic be picked up on and used later, either as a whole

2. What current significance does the raw materials and their uses in a daily life have for pupils? What
significance should they have from pedagogical point of view?

3. What future significance does the raw materials and their uses in a daily life have for pupils?

4. How is the learning content of the raw materials and their uses in a daily life structured?
a) What are the individual elements of the content as a meaningful whole?

c) Is the content layered? Does it have different layers of meaning and significance?

e) What peculiarities of the content will presumably be more or less difficult for pupils to grasp?

5. How can the structure of the content of the raw materials and their uses in a daily life become
interesting, stimulating, approachable or vivid for pupils?

a) Which experiences are appropriate for exciting in the pupils' minds an interest in the topic?

b) What pictures, hints, situations, stories, experiments, models etc. are appropriate to stimulate the pupils to

¢) Which practical assignments are appropriate for pupils to realize the practical value of the content?

Fig. 21. Diagram with adapted Klafki’s model of didactic analysis as a planning process for the Briefcase projects

5. CONCLUSIONS

The importance of minerals in our everyday
lives can be recognized all around us, almost every-
thing we use is a mineral resource. Mining is known
from the ancient time and ever since, it has provided
base for the technological and economic develop-
ment. Despite many positive aspects, there is still a
widespread concern from the general public about
the negative effects of mining. Current public perce-
ption is shaped mostly on the past mining technolo-
gy, negative impact on the health and environment,
and unethical mining in some countries. Today, the
global mining industry tends to reduce the environ-
mental impact, by using more clean and green tech-
nologies, implementation of zero waste mining as
part of circular economy and make its practices
more sustainable.

Population growth, increased global demand

for primary and secondary raw materials, issues
concerning sceptic public perception of the mining

industry, lack of expertised work force and other
issues needs to be addressed not only by general
public but also by younger generations. The mining
industry needs to raise the awareness and provide
the holistic knowledge about the utility and indis-
pensability of minerals and mining and the con-
sequences of their uses and production system to
general public and pupils in simple and understand-
able way. School curriculums most often lack des-
cription of current situation on mining and teachers
struggle when preparing the content on raw mate-
rials, mining and minerals in general therefore, thro-
ugh the BRIEFCASE and 3DBRIFECASE projects
offer an effective, interactive and interesting lear-
ning and teaching tools for pupils and teachers about
the mineral raw materials. All this can help pupils
to understand the real value of the minerals and the
products, and consequently can change their view
on purchasing decisions of themselves and their
parents.
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About the EIT RawMaterials

Activities mentioned in this paper are supported by the European Institute for Innovation and
Technology (EIT) established in 2008, as an independent body of the European Union. Its main task is
to foster cooperation between business, education and research institutions (the knowledge triangle),
thus creating an appropriate environment for innovation and entrepreneurship in Europe. The Institute
currently has eight Knowledge and Innovation Communities (KICs) that focus on current social
challenges: climate, digital technology, health, nutrition, innovative energies, raw materials, urban
mobility and manufacturing. The community for raw materials is EIT RawMaterials, with an ambitious
mission, to change the dependence on raw materials into Europe’s strategic power. This should be
achieved by fostering the competitiveness and the growth of the European raw materials sector, in
particular through radical innovation and entrepreneurship. The most important areas are: (a) research
and assessment of the potential of European raw materials, (b) mining and demanding environments and
innovative, sustainable mines, (c) increased material efficiency in mineral and metallurgical processes,
(d) substitution of critical substances in products and their optimization, (e) the recycling and
optimization of value chains for better products, and (f) the planning of circular economy products and
services.

The community is made of core, associated and project partners. Institutions and companies may
also apply for funding even if they are not part of the EIT RM community by liaising with one of the
core or associate partners and participating in EIT Regional Innovation Scheme (RIS) projects as
partners to carry out individual project tasks (task partners).
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Pesume

BAKHOCTA HA EAYKAIINJATA HA TIOMJIAAUTE 'EHEPAIIUU 3A MUHEPAJIHUTE
CYPOBMHU U HUBHATA YIIOTPEBA BO HAHINOT CEKOJJIHEBEH KUBOT
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Kiyunn 300poBH: MUHEpATIHU CYpOBUHH; PyJapCTBO; YUEHUIM U CTYJICHTH,; HEKOHBEHI[MOHAIHU HACTaBHH aJlaTKH;
akToBKa, 3J1 akTOBKa, IIaHUpamwe Ha HacTaBaT, EVT munepanaHu cypoBuHU

MuHepanHuTe CypOBHHHU CE OJf FOJIEMO 3HAa4YEHE 3a 40-
BEIITBOTO OWJICjKM OBO3MOXKYBAAT Pa3Boj Ha TEXHOJOTHjaTa, TH
JIBI)KAT MHIYCTPHjaTa U €KOHOMHUjaTa ¥ CEBKYITHHOT HAYMH Ha
’KHUBOT LITO TO 3HaeMe JieHec. TPyIOT ce OCBpHYBa Ha TeMaTa
MHTEPAKTUBHO YYCH-E 3a MUHEPAIHUTE CYPOBUHH, T.€. METAIN
u Hemetanu. Kako pesyirar Ha MOpacTOT Ha HACEICHHETO U
KaKo pe3yJ/ITaT Ha 3rojieMeHarta riodaiHa nodapyBadka Ha MH-
HEepaJHH CYypOBHHH, CE jaByBa MoTpeda oJ eayKaluja Ha Io-
MJIQIATE T'€HEpaluy 3a CYpOBHHUTE U HUBHUTE CBOjCTBa u
MOTEKJIO, 33 THE YIITE O] PaHa BO3PACT /1a 3HAAT O] Ka/ie IOTeK-
HyBaaT MHHEPAIHUTE MPOM3BOAM INTO I'M KOPUCTAT M KaKO
OJUTYKHTE 33 HUBHO KyIyBam€ BIMjaaT BP3 COLMjaJIHATA CPE/IH-
Ha Ha JIy['€TO KOH JKMBEaT BO 3eMjH CO €KCIUIOaTalija Ha MHHe-
paJHH pECypCH.

JleHenHUTE TPEHIOBH BO PYAAPCTBOTO CE OPUEHTHPAHI
KOH IIITO TOOJIPKIINBO HCKOPUCTYBAmE U YIPaByBambe, 3eMajKu
TH TpeJBH]] €KOHOMCKHTE, COIMjaTHUTE M aCIIEKTHTE Ha KH-
BOTHaTa cpenuHa. [IprMep 3a HEImTO TakBO € eKCIUIoaTanyjara
Ha CeKyHIapHHTE MHHEPAITHH CYPOBHUHH O] jaJIOBHHA 1 OJ|Iara-
numTa. Ho, Bo HeKoM 3eMju pyaapCcTBOTO € 3aryiaBeHO BO MH-
HATOTO, KOPUCTE]KH 3aCTApEHU TEXHOJIOTHH IITO MPEAU3BUKY-
BAaT 3rOJIEMEHO 3arajlyBarbe U CHIIHO IPUCYTHH JTMHEAPHH €KO-
HOMCKHM TIPHCTaNM Ha CTABOBH 3a yHoTpeba-pacrojarame, mna
IypH U HESTHUYKHU IPHUCTAIH, KAaKO IITO Ce Jena KOU Ce eKC-

IUI0ATHPAAT KaKo €BTHHA PabOTHA CHJIA, JIyT'e ce KHHAIIUPaHH,
MayeHH, 1a Iypy 1 yOUBaHU 32 MUHEPaJH (MUHEPAJIATE IITO Ce
eKCIUIOAaTHpaaT Ha TOj HaYMH ce HapeKyBaaT KPBAaBH WIIH KOH-
¢mmkTHE MuHepain). [loHaTaMy, mopaau MOTEHINjTHATE He-
TaTUBHH BIIMjaHHUja BP3 31paBjeTo u Oe30emH0CTa, Kako pe3yl-
TaT Ha EMHUCHHTE BO BO3JYXOT, BOJIaTa U HapyIllyBamara Ha o-
BpLIMHATA, jaBHATa IEpIEIHja 3a pyAapCTBOTO C& yLITe ce
CMeTa KaKo HeraTHBHA BO MOBEKETO CIIy4aH.

HacraBHuTe mporpamu Ha y4MJIMIITATa HAj4€CTO HE CO-
JpKaT OMKC Ha MOMEHTAIHHUTE CUTYallud BO IJI00AIHOTO py-
IapcTBo. 3aroa, Bo pamkuTe Ha npoekture EIT RawMaterials
BRIEFCASE u 3D BRIEFECASE, naptHepuTe BO MPOEKTOT
06e30emyBaar ceorndareH mperies Ha npaliambaTa 3a JeHEIHO-
TO pYAapCTBO W ymoTpebaTa Ha MHHEPATHHTE CYPOBHHH.
TpyAOT TO MPETCTaBYBa OMUCOT HA J(BA NMPOEKTa M HA HEKOH-
BEHIMOHAIHHUTE HACTABHU METOJH — NMPAKTUYHU M JUTUTATHA
aJIaTKHM 32 YYCHUIM U HACTABHHUIIM, T.€. aKTOBKHTE, UTpaTa ,,AK-
TOBKa Ha MMUHEPAJTHU aIUTHKALMH", pAOOTHIHULIN U TIPUAPY K-
HH MarepHjajiu. [ JlaBHaTa Iie) Ha MPOEKTUTE € Jia Ce MOUTHE
CBECTa Ha YUCHHIIMTE 32 KOPUCHOCTA U HEOTIXOJHOCTA HA MHHE-
pajuTe U pyAApCTBOTO U 3a MOCIEAUINTE O/l HAUHHOT HA HUB-
HaTa ynoTpeda u CHCTEMOT Ha IPOU3BOJICTBO, IITO A0JITOPOYHO
Ke ja 3roJIeMH CBECTa 3a COL[HjATHUTE U EKOJIOLIKUTE HOCIIC M-
L1 OJI IPOU3BOJICTBOTO HA MUHEPAJHHTE CYpPOBHHH.
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