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Methods. he teachin  ethods ere adapted to the re ised loo s ta ono  
of oals  hile ainl  classical eneral didactic teachin  ethods ere used  interpre
tation ethod  infor ation recepti e ethod  heuristic ethod. nno ati e ethods 
included the E  learnin  and thin in  strate  rainstor in  and uic stor in .

Results. ith the proposed acti ities  e point to the need to i ple ent scienti c 
no led e into the teachin  process ecause the content of eo raph  also focuses on the 

lin s et een the countr  and hu an societ  usin  the e a ple of inin .
Conclusion. istoric  ut also conte porar  places ith a hi h intensit  of inin  

hether it is the inin  of ineral ra  aterials or the production of ood  represent 
ideal odel territories for co ple  eo raphical education ith a hi h interdisciplinar  
character and the connection of interdisciplinar  relations fro  other scienti c disci
plines. herefore  the proposed acti ities are a suita le tool.
Keywords: en iron ental i pacts of inin  trainin  and education  eld or  pro ect 
teaching, didactics of geography.

Introduction and Methods

E ery ining pro ect rings ith it positi es and negati es. urrently, the asis 
of ining is sustaina le de elop ent, hich should stri e to restore the ecosys
te s in hich ining is carried out. o e er, e erything depends on the ethod 
of ining, i.e. hether it is surface ining or deep ining. urface ining threatens 
the degradation of agricultural land and the o erall transfor ation of the relief, hen 
clear traces and ne  for s of anthropogenic relief re ain in the terrain e.g. le eled 
or terraced agricultural areas, road e an ents, fallout and heaps . n the country, 
e.g. as arious for s of depressed structures, re nants of ining roc  du ps. uring 

assi e ining, air pollution occurs ith arious gases e itted fro  the technical 
eans used in ining, hen the intensity of air dust and noise increases. t is also 

important to point out the positive aspects of mineral mining from the perspective 
of regional development. t is the localisation of mining that creates o  opportunities 
in a given region, as ell as ne  infrastructure along ith ne  retail chains ittlinger 

 olcov , . eep mining ris s the creation of sin holes, degradation of slopes 
and erosion of the soil cover. his is primarily the pollution of the roc  environment 

y anthropogenic intervention, hen there is a ris  of dangerous su stances lea ing 
to the surface, or into the surrounding roc  environment.

t is also important to dra  attention to the e traction of ood, the geography 
of forestry, areas of the ood processing industry, methods of e traction and pro
cessing of ood. 

rom this aspect follo s the need for each individual to uild no ledge, on 
the asis of hich he is a le to understand every impact of human activities on the 
environment and to form the right attitude, hich is necessary for the creation 
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of healthy conditions for the e istence of life and the development of society. s part 
of geography education, students should ac uire no ledge, e perience and compe
tences to e a are of their o n environment, in hich they live depending on their 
e istence ittlinger et al., . omprehensive geography education includes 
the importance of developing future researchers, capacity uilding and strategic 
planning ednar  et al., .

avid am ert and ohn organ  as ell as enrich re o and ranti e  
etrovi   raise ma or uestions a out ho  understanding of glo al sustaina le 

development issues is taught in schools and suggests that a more critical approach is 
needed in the teaching of geography in schools. The authors state that it is necessary 
to consider hat no ledge and understanding of development is offered to students 
through geography, hich is one of the ey sources of no ledge a out the pro lems 
of predicting the further development of the landscape sphere. omple  geographical 
education is also important in the ade uate preparation of students for secondary 
school, or professional university studies ith a focus on Earth sciences.

The implementation of the issue of mining in the teaching process is currently 
very important. ased on speci c didactic activities, students can understand the im
portance of mining in relation to the environment. The choice of teaching methods 
should e ased on the revised loom s ta onomy of goals, hile it is important 
to also use classic general didactic teaching methods: interpretation method, infor
mation receptive method, heuristic method and innovative methods, such as E  
Evocation  areness  e e ion  learning and thin ing strategy, rainstorming 

and uic storming. n the teaching of geography, e also focus on the modern con
cept of the teaching process  pro ect teaching.

Impact of Mining on the Environment

E traction of mineral resources signi cantly contri utes to economic gro th and 
economic development in most countries of the orld. indings from a study l ert 
et al.,  in hana frica  sho ed that mining activities deplete environmental 
resources such as ater, soil, vegetation and overall ecosystems. The authors concluded 
that mainly the rivers in the region and, to a lesser e tent, the soil in the areas surrounding 
the mines are polluted, hich is suscepti le to increased erosion and loss of via ility for 
agricultural purposes, hich has a negative impact on crop production. 

efore the development of human society, our planet as covered y  mil
lion m  of forest aring  unning, . s a result of deforestation, there 
are currently less than  million m  ood and griculture rgani ation,  
as cited in ologna  uino, . The intensi cation of forest management 
and the change in the ay of management in hich logging ta es place is one 
of the factors that signi cantly affects the limit of spatial e pansion of forest 
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ecosystems on Earth. urrently, climate change associated ith deforestation is 
among the limiting factors. arge scale removal of vegetation cover tree oor  and 
climate change are interconnected, and solving them is ey to sustaining life on Earth. 
n recent decades, the de ate on climate change has gained glo al importance ith 

the conse uences caused y human activity: among them, ater and air contamina
tion mostly the greenhouse effect  and deforestation are the most mentioned.

The Implementation of Mining in the  

Educational Process

The implementation of the issue of mining ithin the teaching su ects at all 
types of schools is not so simple. t is not possi le to include a separate teaching 
su ect dedicated only to this topic in the educational process ithin the lo er level 
of education. Therefore, it is included in related su ects.

ining and its impacts on the environment are not directly implemented in the 
tate Education rogram lova ia , ut are included in it as geological topics that 

partly follo  on from mining issues. ithin iology th grade, nternational tan
dard lassi cation of Education ( E  , the su ect of learning is e clusively 
non living nature. art of the su se uent no ledge is included in the eography 
curriculum th grade, E  , here the geological structure of lova ia is cov
ered in the lessons. eography also provides no ledge a out the orld s deposits 
and accumulations of mineral resources. ome no ledge from mineralogy and 
crystallography is included in chemistry, and rarely information a out non living 
nature also appears in physics. n grammar schools th year of study, E  

, the geography curriculum is focused on the lithosphere, the asis of hich 
is no ledge of the structure of the earth s ody, the asic units of landmasses, 
the movement of lithospheric plates, the functioning of endogenous and e ogenous 
processes and their in uence on the formation of the earth s surface Turanov   

u e , .
hy geography as a teaching su ect  lena u cov  et al.  understands 

the landscape as the living space of all of us, and although the landscape is also 
studied y other scienti c disciplines non geographical , in its comprehensive study 
geography has a dominant position  science at the intersection of natural, social and 
technical sciences. eography integrates and applies no ledge from these sciences 
to space, hich gives no ledge a ualitatively ne  geographical  dimension. ne 
of the tools of geographic education is the geosystem approach, hich teaches stu
dents to understand the conte t and relationships et een the individual components 
of the landscape sphere see igure . ithin the frame or  of landscape research 
and land use, intersu ective relationships are important, hich ere addressed 

y usan allo et al. .
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Figure 1

Source. n gure.

t is important to realise hen teaching the issue of mining that it is a topic that is di
rectly connected to the use of natural resources. or this, it is necessary to no  the a
sic physical geographic conditions ithin the individual regions of the orld. tudents 
dra  no ledge from several geographic su disciplines of physical geography, such 
as lithogeography roc s and minerals , morphogeography relief , hydrogeography 

ater , climate geography atmosphere , pedogeography soils  and iogeography 
vegetation and fauna . hen students have a general overvie  of physical regional 

geography, they can egin to ac uire no ledge of human geography, here they 
understand the principles and la s of spatial e pansion of human activities  demoge
ography population, structure for e ample of religion  ud , et. al.,  r li  et. 
al, , ur an geography settlements , geography of the production sphere industry, 
agriculture, forestry and sheries  and the geography of the non production sphere 
transport, services, tourism  ou alov  et. al., . f this no ledge is connected, 
e get into environmental geography and can de ne the asic in uences and impacts 

of human activities on the environment.
ining of mineral ra  materials and ood is concentrated ithin the production 

sphere of industry in the economy. The sectoral structure of the economy ran s mining 
in the primary sector  the geography of industry.
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Didactic Aspects of the Educational Process

n the theory and practice of the teaching process, the issue of methods plays a ey 
role, ecause the orientation of the teaching process, the activity of the teacher and 
students, and thus also success in achieving goals, depends on its solution nderson 

 rath ohl,  nes   a ov ,  Ture , . urrently, pro lem ased 
methods are preferred, hich are designed to develop critical thin ing s ills through 
a pro lem ased tas , or situations hen the teacher organises a teaching cognitive 
process using various information sources, e.g. didactic lms, statistical data, graphs, 
ta les ith numerical data, periodicals, etc. ognitive processes can consist of ana
lysing, e plaining, evaluating, comparing and dra ing conclusions homia rsa  

olusi s a, .
f the local country allo s it, then it is advisa le to choose different organisational 

forms of the teaching process, such as a trip and an e cursion. atar na radn ov  and 
ilda ram re ov   understand the local landscape as that part of the real orld 

that surrounds students from early childhood, so geographical no ledge is very closely 
connected ith practical life. t is precisely in the teaching of the geography of the local 
landscape that the teacher must place emphasis on affective goals, and through them 
the students  cognitive goals ill also e consolidated and ful lled. u cov  et al. 

 considers teaching in the eld to e an integral part of the educational process 
of geography, hich signi cantly contri utes to the attractiveness of geography. al s, 
e cursions, or  in the eld ma e it possi le to develop cooperation not only et een 
natural science and social science disciplines, ut also to use classic and alternative 
teaching methods e.g. pro ect teaching, integrated thematic teaching .

ere it is important to realise the irreplacea le role of teaching geography. The cur
rent digital age, the method and availa ility of information ac uisition complicates 
the or  of teachers more and more. tudents thus sho  less interest in the teacher s 
no ledge and information. Therefore, it is very important that the current teacher is 

creative and prepares didactic activities and non traditional teaching methods for his 
students, as ell as introducing nformation and ommunication Technologies T  

re o  a a ,  a a  et al.,  a a  et al., .
ene an er el  and u ica u ianen o et al.  consider it important 

to support research and education in the eld of mineral e traction in order to increase 
the understanding and importance of a speci c location and thus uild support for its 
protection, hich ill allo  students, ut also the ider pu lic, to interact ith geol
ogy, ecology, industry, industrial heritage and environmental studies. ome accessi le 
locations, either uarries or outcrops in the relief, are suita le model areas for students 
to familiarise themselves ith the differences in the ecosystem and the geosystem. 

tudents can thus understand the functioning of the landscape sphere geosystem  and 
its su systems of the physical geographical and human geographical spheres, here 
constant o s of energy and matter ta e place dynamically see igure .
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Figure 2
General model of ecosystem and geosystem

Source. in ura, , edited y authors.

Selected Didactic Activities

s part of didactic activities, it is currently important to focus on the develop
ment of reading and nancial literacy in the teaching process, including the stu
dents  professional no ledge. s part of reading, e used a strategy to develop 
students  communicative competence and reading literacy through or sheets 
focused on reading comprehension. tudents currently need to e guided to in
dependent or  ith professional and scienti c te ts. t is advisa le to use such 
a strategy especially hen creating independent seminar or . n our case, it as 
the or  icrogeography  the landscape around us. tudents or ed ith in
ternet resources, learning to distinguish relevant te t and rationally argue hether 
the given content is true. The goal of such an independent activity of the students is 
to teach them to or  ith maps and to interpret their content to their classmates. 
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fter su mitting the or , it is necessary for the students to present their or  
and develop their communication s ills. tudents thus have more space for their 
o n creation of voca ulary professional terminology  and language e pressions 
a ility to communicate in spo en or ritten form, a ility to present their thoughts, 

opinions and attitudes and no  ho  to support them discursively .
The development of nancial literacy in the educational process should also 

e included in the issue of mining. tudents can thus or  ith various statistical 
data, either ithin selected regions of the orld or ithin national data ases. 
n such or  activities, it is also appropriate to or  ith cartographic outputs 

that are pu licly availa le e.g. lo al threat to life, Ecological footprint, Econ
omy  mining and industry, ining  share of , etc. . tudents can thus 
compare individual economic disparities of regions, analyse different localisation 
assumptions for use in a given sector of the economy. The main goal of such 
activities is to ac uaint the students ith the indicators of the given states, hich 
tell a out their cost of living and the prices of various commodities in individual 
states, respectively ho  much ra  materials are mined in a given state  in some 
states, mineral e traction is an important source of income olen  et al.,  

olen  et al., .

Name of the Activity:  

The Landscape Sphere: A Unique Geosystem  

from the Perspective of Regional Geography

oal: students should ac uire concepts, facts and principles from various 
scienti c disciplines of geography.  partial goal of the activity is also to un
derstand that geography is not a science that provides us ith information a out 
different countries of the orld, ut is primarily a science that teaches us to thin  
geographically, understand in conte t and understand the relationships et een 
individual components of the landscape sphere. ge group: high school students 

 years . Tools: geographic atlases, school te t oo s and e ercise oo s, 
recommended e sites to national and international data ases. The activity pro
cedure: students have the tas  of creating a pro ect, the tas  of hich is to choose 
any region ithin the continent or the orld and thus present in the form of a con
ceptual map the asic physical geographical and human geographical conditions 

ith a focus on mining in the given region. t is recommended to choose regions 
ith a strong predominance of the mining industry in order to display and e plain 

the relationships of long term socio historical development, connections et een 
natural, social and technical phenomena.
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Name of the Activity:  

Microgeography — the Landscape Around us

oal: to teach students to or  ith relevant literature, ut also ith various nternet 
resources. nother goal is to teach students to rite professional te ts, select infor
mation and or  ith it, as ell as present it. ge group: high school students  
years . Tools: sources of historical information for each municipality individually, 
sources of current information municipal monographs, les,  Economic and 

ocial evelopment lan , documents, communication ith relevant pu lic admin
istration authorities , geographical atlases, recommended e sites for national and 
international data ases. The activity procedure: the students  tas  is to implement their 
glo al thin ing and no ledge at the local microgeographical level ithin a speci c 
state. Everyone s tas  is to choose one municipality ith a signi cant mining industry 
ur an or rural seat  and ela orate its comple  geographical characteristics in the form 

of a seminar paper and create a pro ect for it, hich ill present the asic natural and 
socioeconomic speci cs of the given municipality ith a focus on selected mining 
pro lems see igure . tudents should have enough time min.  months  to prepare, 

ith the condition of using relevant literature, ut also various internet sources.

Figure 3
S gn cant m act of m n ng n t e country at t e local le el

Source. n photos.

Name of the Activity:  

Deforestation and the Environmental Impact 

of Mining in the World

oal: apply strategies for the development of creative and critical thin ing through 
the use of various information sources e cept te t oo s , guide students to deduction, 
concretisation, use categorisation classi cation  classi cation ased on a certain crite
rion , guide students to graphical representation of the curriculum concept maps, hand
outs, ta les, graphic representations . ge group: high school students  years . 
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Tools: sources of historical information for each municipality individually, sources 
of current information municipal monographs, les, , documents, communi
cation ith relevant pu lic administration odies , geographic atlases, recommend
ed e sites for national and international data ases. The activity procedure: from 
the online data ase availa le on the e site of the ood and griculture rganisation, 
students should o tain information a out forestry production and ood trade in the 

orld production, e port, import . The data from the data ase ill e interpreted 
y the students in a ta ular form and they ill sho  the changes in mining shares 

in the form of graphs. u se uently, they ill cartographically sho  the a ove  
indicators in the orld using the cartogram method. or hich they ill develop 
an overall analysis, in hich they should focus on the environmental geographical 
aspects of the spatial differentiation of mining in the given states continents  and 
thus point out the factors of environmental pro lems on a glo al level ith e amples 
destruction of tropical forests, etc. .

n e ample of information resources that students can or  ith in the online 
space ith the help of T. u se uently, they can create ta les, graphs, statistical 
analy es from the o tained data, here it is necessary to dra  conclusions ased on the 
esta lished methodology, hich signi cantly contri ute to the degradation of the en
vironment. Ta le  provides an overvie  of asic information sources on individual 
topics focused on mining and its impact on the environment.

Table 1
u l cly access le sources of nformat on t  a focus on m n ng S   orld

Topic Title Web Source
Extraction 
of mineral 
resources

lova ia s mineral 
resources

http: apl.geology.s temapy   , Esprit, 
s.r.o.

ineral deposits http: mapserver.geology.s
gpar  

argul  et al., , 
, Esprit, s.r.o. 

Traditional land use 
and traditional culture

https: app.sa p.s atlassr  odol  et al., , 
  

Energy production 
and ra  materials 
e traction

https: app.sa p.s atlassr  l de , ,  

ining  share 
of 

https: atlas.mapy.
c p s id  
te a n m .  

. y . m m 

, e nam.c , 
a.s.

E clusive deposits 
of non metallic ra  
materials

https: app.sa p.s atlassr Tr ger  al , . 
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Topic Title Web Source
E clusive deposits 
of energy and mineral 
resources

https: app.sa p.s atlassr Tr ger  al , .

E clusive deposits 
of uilding materials

https: app.sa p.s atlassr Tr ger  al , .

Forest management 
information system

https: gis.nlcs .org islhp  
#lesnictvo 

 volen, 

Extraction 
of ood

Summary information 
a out the forests 
of Slova ia 

https: gis.nlcs .org islhp
suhrnne informacie 

 volen,  

igh esolution 
lo al aps 

of st entury Forest 
over hange

https: glad.umd.edu dataset
glo al tree cover m

ansen, et al., , 
lo al Forest atch 

System Status,  

Environ
ment

lo al threat to the en
vironment

https: atlas.mapy.c p  
s id glo alni 

ohro eni n m .  
. y . m m 

, Se nam.c , 
a.s.

Ecological footprint https: atlas.mapy.
c p s id  
e ologic a stopa n  
m . . y  
. m m 

, Se nam.c , 
a.s.

Environmental and 
health indicators 
of Slova ia

http: mapserver.geology.s
indi atory

apant et al., , 
, Esprit, s.r.o.

Partial monitoring 
system  eological 
factors

http: mapserver.geology.s
monitoring

i  et al., , 
, Esprit, s.r.o.

Environmental ris  
resulting from a iotic 
component pollution

https: app.sa p.s atlassr apant  ord , , 
 S P

Forest care programs https: gis.nlcs .org islhp psl  volen, 
Forest protection https: gis.nlcs .org islhp

ochrana lesa 
 volen, 

Degree of forest 
damage according 
to tree species

http: datacu e.statistics.s   S , 

eological conditions http: datacu e.statistics.s   S ,  
eports on the state 

of the environment 
of Slova ia 

https: .enviroportal.s
spravy  

 .
enviroportal.s

Source. n research, edited y authors.
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Conclusion

t the eginning of the study, e stated the need to implement geographical 
e cursions and eld trips, hich have a signi cant impact on the no ledge level 
of students, or motivational character for a ider deepening of comple  geographical 

no ledge.  geographical e cursion is also an important tool for the implementation 
of eld e ercises, or eld practice of future researchers and scientists. ntonius . van 

oon , edviga T ov  et al. , ho ever, states that student eld or  
is eing minimised in most countries, hich is due to several development trends. 
The most important reasons are direct or indirect nancial short sightedness, ever in
creasing population pressure, vandalism, and counterproductive legislation. Declining 

eld e perience poses a threat to the a ility of future generations of Earth scientists 
to optimi e e ploration of all inds of natural resources.

o  should students come into direct contact ith the un no n  s the content 
of educational plans ade uately set to eliminate the a sence of eld e ercises, or e
cursions eld trips   anadian study Stearn,  points to the issue of insuf cient 
preparation of high school students in the eld of geology. t rings to the fore the im
provement of the teaching of science su ects in secondary schools, hile they should 
consider introducing geology as a matriculation su ect here it is not availa le no . 
The current state of affairs raises concerns and the need for greater efforts to convey 
enthusiasm for ne  areas of research to the ne t generation. ere, geography clearly 
has an irreplacea le place. ts comprehensive geographical education can ring students 
closer to all parts of the landscape, teach them to understand natural la s, changes 
in human ehaviour and the impact on the environment in the near future. 

 ussian study u helya et al.,  isov,  highlights the gro ing role 
of ne  scienti c and technological achievements in mining, improving environmental 
and personnel re uirements. Due to the fact that the leading schools in the mining 
industry, in addition to ussia, are eing esta lished in anada, ermany, the S , 

ustralia, reat ritain, many developing countries rich in natural resources have 
egun to create their o n national training centers in this eld i i et al.,  
honamri, et al.  

ithin the teaching of geography, it is necessary to implement scienti c no ledge 
in the process of comple  geographical education. The pedagogical goal as the design 
of speci c didactic activities, the result of hich should e that students  can ta e 
a critical approach to solving pro lems of nature and landscape protection. Students 
should e a le to classify sources of pollution ithin individual components of the en
vironment and su se uently analyse the state and uality of the environment at several 
hierarchical levels local, regional, continental, glo al . Thus, the content of geography 
focuses on the lin s et een nature and human society. Part of the or  is the proposal 
of suita le didactic activities in the teaching of geography ith a focus on the in uence 
and impacts of mining on the environment. The pedagogical pro lem of the research 
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is ualitative action research, in hich e propose speci c didactic activities in the 
teaching of geography and thus directly respond to the needs of practice. The activities 
are veri ed directly in the educational process on a selected sample of students. Their 
goal as to diversify the teaching of geography.

y teaching form e understand the organisational form of teaching, y hich 
the teacher implements the teaching process using different methods in different en
vironments. urrently, in the educational process, less and less emphasis is placed 
on understanding the physical geographical and human geographical relationships 
et een the individual components of the landscape, therefore it is necessary to apply 

practical activities and e ercises in the educational process of geography, hich ill 
ena le students to create a etter image of the country as a hole composed of smaller 
components that are connected to each other. t is necessary to choose suita le methods, 
means and forms of pedagogical or  in relation to the individual and age speci c 
characteristics of pupils Petri ovi ov   ittlinger, . The theoretical orientation 
and synthesis of research in the given area is focused on general uestions from the eld 
of pedagogical research and the theory of teaching geography in the eld, as ell 
as increasing the effectiveness of teaching.

y proposing speci c didactic activities, e point to the need to implement scien
ti c no ledge into the teaching process. The activities are designed especially for 
high school students aged . They ere veri ed as part of the teaching process 
on the su ect of geography in various classes during the  school year, some 
of the activities ere also carried out during the ovid  pandemic. e can conclude 
that the activities are also suita le for virtual teaching. Students present their no ledge 
and e perience in an interesting ay. They thus have space to create voca ulary, mental 
maps and the opportunity to present their opinions and attitudes. 
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