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Analysis of notice boards (panels) as general inforation media
in the outdoor mining tourism

Karol Weis, Pavel Hrorel, Dana Tometzov& Bohuslava Gregorovi Martin Piibil®,
Milo$ Jesensk$and Vladimir Cech’

Despite the fact that computer technologies, digtton, and social networks are used and prefeakdost in all spheres of life,
information boards installed as part of educatiotralls have an irreplaceable role in tourism. Taien of the presented study is to point out
the importance of information boards in mining tieun. The first part of the study analyses the tetoal and methodological aspects and
procedures of notice boards, their content clasatfon and suitable use in situ. Methodologicakyrectly constructed illustrated notice
boards are a suitable and often irreplaceable vigoal of old mining sites or mining trails.

The second part of the article is dedicated to secatudy of preparing, making and promoting theaitetion of illustrated notice
boards using the example of the mining educatidral in Vyhne (Central Slovakia) which was open2@16 under the name "In the
Footsteps of Mining Activities". The stationary minstalled along the trail serve their functiand are actively used in mining tourism.

The third part of the study analyzes the instrutidor creating external notice boards from the gpective of the recommended
limits (time intervals) needed for the identificatiof directions and for reading and understandpictograms, illustration and texts. The
aim of the questionnaire survey carried out on augr of respondents was to verify the previoushligiued and recommended rules for
compiling the content and range of the informatpublished on boards or to modify them accordintht specific conditions defined by a
particular topic and area. The research results whihat the text must be well-arranged and briefpnically interesting containing
appropriate topics.

Keywords:notice boards, design of boards, basic charactiegsmining site, mining tourist trail, mining tasm, mining trail Vyhne

Introduction

Despite the age of the internet and new techndadogie live in, these modern tools cannot be used as
across-the-board information media in mining tauris

The problem does not lie in their affordability brather in signal reception, especially in histakimining
locations. The reception issue is not only conreatith the uninhabited areas, i.e. remote mountaimd
narrow valleys, but also with the mountain, fodthit valley settlements connected with mining dtite.
Therefore, many organizations (self-governmenticcassociations, and mining associations) stillfgarehe
"traditional" way of informing tourists in situgl. stationary boards.

Over the last decade, these forms and means afmitfg tourist about the Slovak mining history have
been used heavily. As for the expert public, theygenerally called educational in-situ (in natunsyallations.
They are a proven and currently widely spread fofnpromotional and educational activities for thengral
public, including young people, and for the spéz@ groups of visitors or experts and scienti§sch
stationary installations are subsequently groupeddrm educational trails, educational sites addcational
points.

They are associated not only with the possibilify expanding knowledge and gaining new useful
information connected with visual demonstratiorftero with a creative part but also with a stay atune and
landscape.

In the mining tourism, stationary panels (boards)wsed to mark solitary mining elements (gallerssfts,
technical equipment, places of major events, atuning sites, as well as marked mining trails amates.

! Karol Weis,Department of Geography and Geology, Faculty ofirtSciences, Matej Bel University, Tajovského 824 01 Banska
Bystrica, Slovakiag-mail: karol.weis@umb.sk

2 pavel Hrorek, Department of Geo and Mining Tourism, Faculty ofnMg, Ecology, Process Control and Geotechnologstitte of
Earth Resources, Technical University of KoSicenhed, 042 00 KoSice, Slovakig;mail: pavel.hroncek@tuke.sk

3 Dana Tometzové&Department of Management of Earth Resources,tutestdf Earth Resources, Faculty of Mining, Ecologyocess
Control and Geotechnology, Technical University #&foSice, Park Komenského 19, 042 00 KoSice, Slovaléaail:
dana.tometzova@tuke.sk

4 Bohuslava Gregorovd)epartment of Geography and Geology, Faculty ¢finah Sciences, Matej Bel University, Tajovskéhg 804 01
Banska Bystrica, Slovakia, e-mdiohuslava.gregorova@umb.sk

® Martin Pribil, Museum of Industry, National Technical Museum, tébs 42, 170 78 Prague 7, Czech Repubkemail:
martin.pribil@ntm.cz

® Milog JesenskyMuseum of Kysuce iadca, Moyzesova 50, 022 Gadca, Slovakia, e-majesensky@kysuckemuzeum.sk

7 Vladimir Cech, Department of Geography and Applied Geoinformafiegulty of Humanities and Natural Sciences, Unsitg of Presov
in Presov, 17 novembra 1, 081 16 PreSov, Slovekiaail: viadimir.cech@unipo.sk

269



Karol Weis, Pavel Hrontek, Dana Tometzova, Bohuslava Gregorova, Martin Rbil, Milo§ Jesenskyand Vladimir Cech: Analysis
of notice boards (panels) as general informatiodiani the outdoor mining tourism

State of the art
External notice boards as part of marked routes - nming trails

Several authors have dealt with the topic of nattaids in the Czech Republic (former Czechosloajki
The first who developed the methodology of the aetiooal trails wasCerovsky (Cerovsky, 1976, 1978a,
1978b). Currently, the issue of nature trails igyddy addressed by Bizubova (1984, 1994, 1995, 2001
Bizubova et al. (1998, 1999), Suchéa (1990), Bizéb&wWlinka (Bizubova & Minka 2001) and others. Magki
(1988) and Bizubova (1995) were devoted to the arynmtended use of educational trails.

The nature trail can be defined as an educationaist route marked by means of information paraisn
some other form. A route of different length anerfatic focus leads to the areas of remarkable eatur
landscape, history and culture. On the route, thezesome important objects and evidence of miattiyities
selected. These are described through informatemelg, leaflets, guidebooks and tourist guides igioy
information on the origin and development of indiv@l elements of the natural or cultural landscapgey
show the landscape comprehensively in all its imiat

Educational trails can be classified according téfférent classification criteria(Cerovsky, 1976, 1978a,
1978b)

1 Based on how information is delivered:
a) Trails without a guide;

b) Trails with a guide;

¢) Combined trails.

2 Based on a route length:

a) Short trails of up to 5 km;

b) Medium-length rails of approx. 5 - 15 km;
c¢) Long trails of approx. 15 km

3 Based on their thematic focus, we recognise:
a) Multi-thematic trails (specialization - sciencelture and history, forestry);
b) Monothematic trails (mining nature trails inchat.

4 Based on the route duration, there are:

a) Half-day (up to about 5 km);

b) Half to all-day (approx. 5 - 15 km);

c) All-day and multi-day (approx. 15 km) routes.

5 Based on the location of a route in relation py@ected area, we recognise:
a) Trails in a protected area;
b) Trails in a wild unprotected area.

6 Based on a route shape, there can be:
a) Linear trails;
b) Loop trails.

7 Based on route passing options, there are:
a) Point-to-point trails;
b) Out-and-back trails.

8 Based on the type of transport means used, vognese:
a) Walking paths;

b) Cycling paths;

c¢) Other.

The first nature trails were created in the eafithcentury in Canada and the USA. In Europe, ifs¢ f
nature trail was opened in Germany, followed bylsran Great Britain, the Netherlands, Austria, Sems,
Hungary and the former Czechoslovak Republic. Titst @inofficial educational trail focused on fomgstvas
opened in Slovakia in 1926 in the current Stiavéigkchy (Stiavnické Mountains) PLA (Protected Larajse
Area) (Burkovsky and Kollar, 1989). The openingtué first official nature trail in former Czechosbkia (the
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area of the today's Slovakia and the Czech Republtes back to 1956C&ovsky, 1976), according to
Bizubova (Bizubova 1998) to 1960. The path was tktan the Pieniny National Park, in the area betwe
Cerveny klastor and the Lesnicky Brook.

As regards the mining trails in Slovakia, they aexperiencing a great comeback. In the last dedhdes
were, for example, the following mining trails oein

In 2019

- Educational mining trail Nova Ba (Nova Ba#a and surroundings, Zarnovica District) focused on
the history of precious metal mining in Novamathe 15 information boards placed on the trail
can be divided into two historical and thematicaarel' he 4.3 km-long route A of 210 m difference
in elevation leads along with the places showing ¢kidence of the Middle Ages surface and
underground mining activities, passes through rpbsesically demanding forest terrain in the area
of Mytny Vrch (Mytny Hill) and the Gujwa Hill in the southern part of the deposit. Routis Bess
difficult to walk and leads mostly through the unkerea of the town Nova Ba called \f3ky. It is
5.6 km long, and its altitude difference is 130ltnmainly shows the 16th to 19th-century mining
works, including the local ore processing facifitend mining water system.

In 2018

- The educational trail in Kvetnica (Poprad Distriatyd its 5 information boards are focused on the

presentation of mining history and old mining wonkshe surroundings of Kvetnica and Spis.
In 2017

- Educational mining trail R4koS (Rakos and surrongsj Rokava District) focused on the history
of mining in Gemer; there are 5 information boavdghe trail.

- Mining educational trail in Gelnica focused on tbeal mining history in Turzov; 6 information
boards installed.

- Pezinok mining trail (Pezinok and its surroundindg®zinok District); the 6,750 m-long
educational trail with 156 m difference in elevatioas 11 stops and takes about 2.5 hours to walk.
It passes through the areas of pyrite and antinmeymining and marginally touches upon the
gold mining

In 2016

- The Poré mining educational trail (Potéand surroundings, SpiSskd Nova Ves District) iasi
of three separate interconnected loop trails. Oag lmarn from the information boards along the
route and from the trail guide book.

In 2015

- Educational Trail Staré mesto — Glanzenberg (BaSsienica Glanzenberg hill, Staré mesto/ Old
Town); a less physically demanding route passinguiih a part of Banska Stiavnica with typical
mining settlements and areas of opencast ore mamdgarchaeological excavations. It takes about
2 hours to walk this nature trail of 200 m diffecenin elevation, along which 23 information
boards are placed.

In 2014

- Mining nature trail in Vyhne (Handel, Vyhne and mwmdings, Ziar nad Hronom District), about
3.7 km long, medium difficulty and smaller elevatidifference. On the route, you can see the
remains of mining activities and their impact oa tAndscape, reconstructed mining mouths, water
galleries and the upper part of Vyhne. The footpaimed “Tracing the history of the mining
activities in Vyhne” has 10 information boards atal.

- Educational mining trail if?ubietova Cubietova and its surroundings, B. Bystrica Disjrlefads
to a significant historical copper ore depositithietova, Podlipa. It is installed along forestdsa
and footpaths, heap fields near the mouth of olingigalleries and pingen. It starts on the square
in Cubietova, passes through the old mining cuttingtheéosmall retention pond in Podlipa and
continues along the mining fields. Each of the 1@s, along with a total of 4 routes, are
thematically differentiated and follow the geolagliand mining activity of the copper-ore deposit
in Podlipa.

- The Mining Trail of Staré Hory (the village of SéaHory and its surroundings, Banska Bystrica
District) with 10 information boards on the routasha length of 3.5 km. It leads through difficult
terrain with an elevation difference of 130 m.

In 2013

- Internet educational trail ,We travel in time“- Bg@ HodruSa (Banska HodruSa and its
surroundings, Zarnovica District), has length 3r &nd 16 stops. Each stop is numbered and
marked with a brown oak column with a QR code taBl&ail guide book is also available.

- Educational mining trail SpiSska Nova Ves - Novdées$iuta (Novoveska Huta, SpiSska Nova
Ves District). The educational mining trail hastat length of 18 km with 8 notice boards.
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- Modra mining nature trail (Modra, Harmdnia recreatzone of town Modra, Pezinok District).
The footpath has a length of about 3 km, the elenatifference of the route is 170 meters.

In 2012

- Educational Iron trail irCu¢ma €ué¢ma and its surroundings, Ra@iva District) - on the route of
the trail there are 9 information boards.

- Nature trail Hnitik (Gelnica District) is built around the village presents the rich mining history
of the region through seven information boards.

In 2010

- Educational mining trail in Novaky (town of Novalayd its surroundings, Prievidza District). The
educational trail has 15 stops with informationiosa

In 2009

- Tureckda educational trail (around the village oflR&, Ro#ava District) with mining and forestry
themes. It has a length of 8.2 km. The trail cdesi$ 26 educational boards and two relaxation
zones.

- The tourist-educational mining trail in Handlov&ié®idza District) is about 9.5 km long with 13
information boards and two rest zones

- and another example is an educational trail cdliEdrough the history of mining" in Hnilk
(Hnil¢ik, SpiSska Nova Ves District).

Basic rules for the design of externally mounted p=els - boards resulting from the practice

How the (educational) information element - therdoaill be perceived by visitors of mining tourismill
be significantly influenced by their attractivenesslour, graphic design. A mining tourist diffdrem a tourist
in a wide landscape focused on natural beautywersi social phenomena in the landscape by hisfisigc
and interest in the narrow specialized historicdivity and its relics in the landscape. Theseddten educated
groups of tourists, not only laymen but also expéntmining research. Therefore, the rules fordhsign of
externally mounted notice boards cannot strictlybased on generally used methodical proceduresedpiol
tourism, but are adapted to the requirements ofngitourism clients. That is why their content npietation is
more professional, often technical terms are used, the texts on the panels are longer. Form ofjdes
graphic design is more complicated, often usindgasional schemes and maps.

However, the design of notice boards for miningism must be based on a number of important rades f
their content and graphic design and their prodaciind placement in the landscape.

Before we start building these installations, weehto realize that with their text and graphics el as
used material and in situ localization) they havéutfil several functions (Schneider et al., 2008)

The first and basic function is to give directidosa visitor in the terrain. Each board should aomthe
name of the visualized site (point) and must haseral number (with the name of the specific sioghe case
of nature trails and routes. It should include arigi map (for educational trails it is necessarylace such a
map on the first or welcome board of the trail).tid® boards should also include information on hoany
kilometres or how much time remains until the efidhe route; that means to the destination fromretibe
tourist started the route, or to the place fromolthihe visitor can hike further.

Another important function is to provide qualitycaimteresting text and image information not orthpat a
special visualized mining element, object or pheeoom and its specifics, but it should also providesic
information about the surroundings and possiblyewigrritorial and landscape relations.

The notice board should arouse interest or enthosi@ the presented issue among mining tourists
(mainly from the general public).

As intended for clients, especially pupils and etid, as well as the general public, it should erage
appropriate behaviour in nature, but also encoutiaggm to visit other (similar) places in the area.

Even before the actual design of information boaadd after realizing their basic functions based on
practice, the creator must also sort and adopgémerally applicable rules for their design (Jdiaeal., 2009),
which are:

- Easy to read text - suitable style, font sizkeast 8 mm, sufficient colour contrast of font dratkground,
when placing the board in a place exposed to fiat,liit is advisable to use light text colours ordark
background.

-Brief and well-structured text - clear title okthoard, summarize long text into short words amdences,
used up to 50 words per paragraph, if the boardagm more text, it is advisable to divide it inteore parts
with highlighted headings. Stylize the text so thath board topic provides information separately.

- Always maintain the appropriate ratio of text amephics, with the image part prevailing. The &xbuld
be 20 to 35% of the board area.
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-Maintaining clarity, which in the case of inforrimt boards with mining focus often requires appiater
avoidance of technical terms (possibly explainingm by text or scheme). If the boards are also fioreign
language, it should not have a longer version thadanguage of the country in which it is instdlle

- An important feature is a timeliness. As far &ddrical topics are concerned, the text must tsgied in
such a way that it remains up to date (credibikty@n after several years (during the lifetime bbard).

Only after acquiring all the above functions ofioetboards in the mining tourism and observingrtteen
best-practice rules, it is possible to proceed withmethodological part of board preparation. Tuss include
not only their content and graphics but also thetual production as installations designed forimgjriourism.
Obviously, the rules of external information boad@sign for mining tourism have their specifics.

Methodological rules for designing mining tourism hformation boards

Several types of information boards are commonkdu® mark mining educational installations in the
landscape, which we generally call sighike signis a tool - an area or a spatial mark which comaias with
a participant of mining tourism.

The sign is a form of impersonal communication veithisitor that must meet three requirements whah
be expressed by a communication triangle (Ludwii)3). When one of the three inextricably intercaned
vertices of the triangle represents the method tsedepare the installation, then the other regorissthe visitor
(reader) themselves, and the third vertex repred@nttopic of individual introduced phenomeRay( 1).

The Phenomenon
.

L L ]
Us The Visitor

Fig. 1: Communication triangle schematically dejsig impersonal communication between a visitor ariwbard (sign, panel), referring to
a topic displayed on a board

It is undisputed that the use of information sigmshe landscape in mining tourism has both adgeta
and disadvantages (Gross et al., 2006). In ordbetof benefit to the visitor, the signs must berd#gendly as
visitors themselves ultimately choose what they avilwill not read and will select the range ofginformation
they will take in. Signs should be used for edw®l purposes; that means they must provide visiath
information and indirect content interpretation.vitwer, they must be economical not only in termsaftent
but also in terms of technology and material. Isecaf improper processing, production or use im, sitey also
have negatives that need to be eliminated. Signsatebe invisible, and they cannot blend with taediscape
(Fig. 2). Despite the quality of the sign, it cannot ansalethe questions (such as a guide). They cabadéext-
based because visitors ignore such signs. Howaverjning tourism, these signs are often used bexanany
tourists visiting mining sites have a specific -sppige relationship to mining, and they accept tiwards
processed in this way.

The purpose of trail signing determines the totaltent and form of the sign itself (Ludwig, 200Bhere
are four basic groups of signs based on their m&rpo

« directional signs which provide to give directitmthe tourist and facilitate his movement in #rea, on
the site or along the mining educational trail,

« regulatory signs regulate behaviour in the aosathe site or on the mine sidewalk, introducesouear
rules of behaviour, but also possible sanctions;

» informational signs bring information about othgwints of interest in the surroundings about dange
etc.

and the last type are

* interpretative signs, which are most important thee presence of a mining tourist because theyemak
available information about mining phenomena onsite
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Fig. 2: Organized group of mining tourists on Migitrail Lubietova (photo by P. Hraek)
Notice, educational or interpretative signs - board, panels

The task of the information panel is to give theiter interesting facts, uniqueness or various ifijpec
about the place where they are installed. Theyigeoinformation on the natural and socio-econonteenents
of the landscape, including man, his culture, tetbgy and history, settlements and cultural monumen

Their main goal is not only to educate or expldint also to lead visitors to discover new connexjo
relationships or ties and meanings. They cannathould not, contain heterogeneous information.yTsteuld
be simple and clear, therefore, first of all, tile of the topic should be included, if they aatpof a nature trail
they should include its name, stop number, accompayy the trail logo and small picture and graphaterial.
This should create a kind of "header" of the boditte textual information (i.e., the interpretatitself) should
be brief, interesting and understandable. The ferwften used through an engaging story. The téxtag of
the presentation must be accompanied by photograpduss, diagrams and drawings. The golden rulghier
graphical part of information boards is that thegwdd not only form the visual part of the topicsdabed in the
text but also complement, disseminate and provige information. Therefore, they must be self-sufipgrand
self-reading, meaning they must have a concisergsting and self-supporting description.

The graphic design of the information board shdwédnot only engaging but also simple and logical. F
educational installations where there are sevevatds on the route, they must have a single degiggich the
visitor will understand at the beginning of the @@t the introductory board. Also, their form améterial
should fit into the environment and show the présgtopic.

In general, we can state that the information baaedffective if its "communication" with the visitis not
only quick but also interesting or even dramaticaffway, it can provide the visitor with the infation about
what they can see, experience or learn on the.route

According to research conducted on visitors of ardexpositions (Ham, 2013), the majority of them
concentrates on one panel for less than 6 secdviddek et al., 2016). However, according to ourdfiel
measurements, this is not relevant neither appéctals mining tourism. Attendance of mining fad#i in the
landscape is significantly limited by seasonal amgther conditions. During the summer season ansliany
days, the visitors usually spend more time readmtividual panels. Our findings show that, on ageraa
visitor can spend as much as 5 minutes studyinmglesmining tourism information board. Howevergth
specificity in the case of mining installations time landscape is that tourists coming to theses diteve a
particular interest in the mining heritage.

When reading information boards, we have to readize thing - the visitor reads the boards noinesi as
a book, but non-linearly, like a newspaper (Medekle 2016). Text-based compilation of explanatboards
often uses 3-30-3 rule of visitor-board interactiaich in 2005 introduces the Rocky Mountain Regtentre
for Design & Interpretation (US Forest Service, 20M. Gross, R. Zimmerman and J. Buchholz (2068l
with this rule in detail. To the rule dedicateceation also Czech authors J. Woitsch and K. Paok@aef2014)
or M. Medek et al. (2016). The rule, which is thesult of research in other geopolitical conditioisspften
transmitted without critical reassessment to oumtre¢é European environment, where nature trailsehav
different form, boards have more detailed contedt@so tourist motivations to visit are different.

3-30-3 time rule - board reading rule, or rule iiter-board interaction, is interpreted as follows

3 seconds - most visitors only look at the board3fseconds. This is where the visual familiar@ativith
the board takes place, and this piece of informatigually includes an eye-catching title, a largage, or both.

30 seconds - as long as the board caught thentiatten the first three-second phase, its viewass about
30 seconds. The main information is usually lordgscribed in 1-2 paragraphs.
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3 minutes — the board which will grab the attentidrvisitors thematically and graphically will béewed
up to 3 minutes (in detail).

Based on our field research, we came to the coiocluthat this rule is more likely to be applied to
generally focused boards (nature trails) with wasidopics, where the boards are more graphicaligpiled
with lay descriptions. These kinds of nature trails mainly intended for children or a wide speattif tourists.
The thematic notice boards, that means mining liastans in a landscape, are high-level expert-enhtor
medium-level expert-content notice boards placetraits visited by a small group of tourists (migitourists)
who, unlike other tourists, spend more time reading studying the text and content of individuahfas. We
can observe this situation especially during sttdiefd trips (secondary schools and universitied3p during
professional events and seminars, events aimedpatligrization of mining heritage, etc. We have adsen a
higher interest in explanatory boards by many iilial visits to these facilities. As mentioned abpit is on
average more than 3 minutes, often up to 5 minutken reading the content of the board with an tstdeding
and perception of its graphic schemes and linkkgcsurrounding landscape.

Czech authors (Medek et al., 2016) divide the wisitinteraction with the board; in other words the
visitor's interest in the board content and reading phases, based on 3-30-3 rule. The phasasvisitor's time
interaction with the board can be characterizefbléswys:

« Engagement - arousing the visitor's interest irrébcantent for about 3 seconds,

« Detection - getting to know the contents of therdoaithin about 30 seconds,

e Start — reading the information board in about 8utgs,

« Interest - the visitor gains interest (does notehty, creates his own conclusions and decides how
to continue along the rout€if. 3).

It is important to emphasize that in each of thaggls, the visitor decides whether to continue nepttie
board. The tourist decides individually dependinglee textual and graphic composition of boards. 1@search
on the mining trails in Slovakia confirmed that eementioned factors influencing the visitor efftotread the
board until the end or to finish the visitor intetian with the board prematurely.

arousing the visitor's interest in board content for about 3
seconds

getting to know the contents of the board within about 30
seconds

reading the information board in about 3 minutes

the visitor gains interest (does not have to), creates his own
conclusions and decides how to continue along the route

Fig. 3: The phases and time range of the visitotsraction with the notice board (edited by Meéelal., 2016, s. 51)

Based on various guidelines (Ludwig et all., 2008 Forest Service, 2005; Anonymous, 2008; Jelinek,
Kozubkova, Kostéka, 2009; Anonymous, 2008) or methodological wdrksM. Gross, R. Zimmerman and J.
Buchholz (Gross et al., 2006), J. Woitsch and KukParova (Woitsch & Pauknerovd, 2014) or M. Medethw
a team (Medek et al., 2016) we can present badicandelogical characteristics regarding content fanoh (font
or colour), which is necessary to follow when cighotice boards.

The methodology of the used questionnaire survey
Questionnaire survey is a method aimed at massqaitk identification of facts, opinions, attitudes,

preferences, values, motives, needs, interestsk-etdhe purposes of the present study, a pulblisian survey
was carried out based on the general methodologyuestionnaire creation, according to E. Taylor-Blow
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(Taylor-Powell 1998), S. Svec (Svec 1998), N. Bradb S. Sudman and B. Wansink (Bradburn at al. Ra®4
Gavora and coauthors (Gavora et al. 2010) and NikBea (Baikova 2018).

We conducted our research through a unique forrh gitestions answered by respondents. In order to
achieve the stated goals of the research and éatsstisal processing of responses, it was necggeafollow
basic methodical procedures during its creationekVpreparing, it is necessary to pay attention torw the
questionnaire is intended and what we need todintdwith it. The validity of the questionnaire seydepends
on the quality of the questionnaire, the accurany earity/transparency of the questions with respe the
target group of respondents.

For our survey connected to mining nature trailrtdeawe have selected a questionnaire with closeea
questions (pre-offered answers from which respotsdeauld choose). This method is much more advanced
more convincing and more accurate in achievingareteobjectives (Weis et al., 2016). This means lilgahe
use of open-ended questions we can easier identifjt individual respondents think, but we are ueabl
evaluate and validate its conclusions through tesalrelation to specific objectives set in adwaas in the case
of closed-ended questions.

We prepared the questionnaire using a closed-efwtad of questions. Selective questions, with migtip
choices designed to meet the research objectivéh@rbasis of the answers, were used. Subsequéendy,
questionnaire was assigned to the respondentsfiraity, we did a statistical evaluation. A speciftexample
was question no. 15, which is an open-ended questithout any answer option offered. The aim of the
question was to obtain an independent evaluatiahefducational trail attractiveness by the redpahwith
the respondent's suggestions for any changes dfaaddto the educational trail as an experienderted type
of information medium. The results of statisticalalyses were used in the formulation of the researc
conclusions.

Fig. 4: Example of notice board, central boardtbe main square in Smllk (on the left), mrmﬁ)oar no. 8 as a part of Educational
mining trail in Novéaky (on the right) (photo K.Wkis

Fig. 5: Information board n the mining site Karoil spring in Koria (on the left) and the information board of Nattnal in Lubietova
(on the right) (photo P. Hrafek)
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Results
Modern notice boards on the example of the Vyhne rare trail
The Vyhne nature tralil

Educational mining trail ,Tracing the history oftimining activities in Vyhne" (Ziar nad Hronom Dist),
was opened on October 11, 2014, in the Handelitgcltk length along the less demanding route.7sk8n and
has a total of 9 stops with explanatory boards. fEn¢h board is introductory. The trail is self\dee, out-and-
back and its route takes about 1.5 to 2 hours fteely available all year round according to aii¢ tourist
equipmen{Figs. 4, 5, 6)

*  Welcome board

Welcome boards can also be called starting-poiatdsas they are usually placed at nature trailirsga
points. They must contain the name of the natwai with the logo, the name of the founder, adntiai®r,
author(s), the implementation company, eventuajeptopartners. The introductory board must necédgsar
correspond with the graphics of the other boards.

The welcome board of the trail in question (likeathers), a co-author of the scientific text amdpic
design of which is K. Weis, who is, at the sameetithe author of this scientific study, follows thesic rules of
mining nature trail design listed in the introdugtpart of the study.

It is based on the 3-30-3 rule, which is apparemmnfits content and graphics. The other methododgi
rules are also well traceable.

The introductory board shows the name of the nataig the authors of the texts, a brief introdurgt
description in Slovak and English. For easy readihg text is arranged in columns. In the centeat pf the
board, there is a brief description of each stopnvtoch the photo is attached. In addition to thecme
identification of stops in the map at the bottontha# board, there is also a trail profile. In tight corner is a
map showing the wider geographical space of thereatrail and its accessibility. In the middle topthe
introductory board, there are rules of behaviowr movement on the educational path.

Tourist’s rules of the Vyhne educational trail:

. Stay on the signed path at all times;

. Keep quiet and remain disciplined,;

. Do not destroy the forest and do not frighteimats away;

. Do not damage educational trail notice boards,

. Do not damage or pollute the environment andatcset fire;
. Pay attention to your personal safety;

. Do not enter open mining works.

~NoO Ok~ WNPE

There is also a brief description of the individbalards, their photos and the exact location onntap

included:

e Board no. 1: St. Anthony of Padua Adit — At therante to the trail is parking available. The route
leads from the adit of St. Anthony of Padua alnadehg the contour, towards the village Vyhne. Along
the route, you can see the remains of mining digts/i heaps, spoil banks and surface mining pit.

e Board no. 2: Old St. Anthony of Padua Adit - Origly the second mouth of the St. Anthony of Padua,
called the Old Adit of St. Anthony of Padua. Itiagated on the site of the first mining administrat
house - the Lower Handelhaus.

e Board no. 3: Stamp-mill no. 5 and water adit Gdbridere are the remains of Stamp-mill no. 5, where
the ore exported from the mine was treated. Themaded to drive the processing plants was therwate
supplied by a water gallery, which runs above #mains of the building. The route continues to the
observatory rock with a cross, from where the asisemore physically demanding and then continues
along the ridge to the Sprochova Valley.

+ Board no. 4: Joseph Adit and Sprochova Valley - Theeph Adit is located on the floor of the
Sprochovéa Valley. By descending the valley, theee\asible remains from the beginning of mining
activity in Vyhnianska Valley. At the level of tteate road, the trail turns right and continuesh®
opposite hill, where it continues along with thedeof Upper laf railway track.

e Board no. 5: The Luke Adit and Upper laf - Thistadilocated at the level of the Upper laf - raijwa
track, on which the ore was transported to stanpamd processing facilities.

e Board no. 6: Holy Trinity Shaft- A place where thening tower of the Holy Trinity Shaft and the
Central Ore Processing Plant stood.
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« Board no. 7: Central processing plant and Anna Aat@dit - from the Anna Antonia Adit we cross
the stone ditch and continue along the route ottilecting water ditch.

e Board no. 8: The Katharine Adit and collecting Hés - At the level of the original collecting di&d) it
continues to the state road and then back to Vyhne.

e Board no. 9: John's Cross-Cut to Holy Trinity Shafthis cross-cut served as an access adit under th
Holy Trinity Shaft. Above it is a knocker, as itagsto be in the past.

ol
a

Bansky nauény chodnik — Po stopach banickej ¢innosti vo Vyhniach

m Stolfa Anton Paduansky

IThe Anthony of Padua Adit/

Montanistika — Banictvo

T BTN U\COWU  \)( s

HISTORIA STOLNE

,,,,, v B % W
Fig. 7: The example of the board in Vyhne villagetor of the board is K. We(gphoto K. Weis)

All information boards of the nature trail in Vyhmeeet the basic methodological rules for the design
boards for mining nature trails. We started from thethodological bases as we described them ipathef the
Study Material and methods.

Results of the questionnaire survey
The questionnaire consisted of 15 questidtig.(8), answered by respondents in writing. A total gf0D

respondents participated in the survey during y2@is8 and 2019, and the questionnaire survey waducted
on the following educational and mining Trails:
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- Mining nature trail in VyhneKig. 7),

- Educational mining hiking trail in Novaky,
- Educational trail on the iron road @flu¢ma,
- Educational mining trail ifZubietova,

- Mining educational trail Nova Bia.

Students who attended the survey were from difteyears of study from the Department of Geography
and Geology (Faculty of Natural Sciences, Matej Beiversity in Banska Bystrica) and from the Ingit of
Geo and Mining Tourism, Faculty of BERG, Technidaiversity of KoSice.

5. How long does it take you to familiarise (only visually) with the board?
A) 3 seconds B) 5 seconds ) 10 seconds

6. What is the first thing vou notice about the information board at first sight?
A) Heading B) Figure C) Map

10. How much time it took you to read the information board content with
understanding?

A) 1 minute B) 3 minutes ) 5 minutes
11. Do you consider the informations on the board beneficial for your studies?
\ A) Yes B)No

Fig. 8: Questionnaire used in the survey with aadet view of selected questions

The basic evaluation of the survey responses istauined in Fig 9. When compiling a database file,
several correlations, more or less significant,enavserved, but mostly only for certain pairs oégtions.

Given that nearly half of the participants weredstuts of study programmes with related or margynall
related fields, the most surprising fact is the#48f respondents (aged 18 to 23) have never takeuta of any
mining nature trail and 26.7% report that they hexperienced such an educational trail just oneehdps this
is also the reason for relatively high correlatimween such answers and, what seems surprissggtiare of
A's answers and the cube of C's answers (quest@mn2NDoes, in your opinion, the content of the rdsa
provide sufficient information on the site?... Ag¥, absolutely or question no. 3: What did you fikest about
the board? ... C) Its content and visual). This pbdppamplies that although respondents do not knbevtbpic,
they are able to get enthusiastic about it, buy e particularly interested in the content-visaspect of the
information boards.

Considering time needed to first visual familiatisa with the issue (question no. 5), it can beestahat
the information boards, due to their diversity agditorial differences, have a suitable compositimd visually
mastered graphics, as almost 59% of responderits bl@econds was enough, and of course, they westym
interested in graphics, i.e. picture attachmen&8%) and maps (30.6%). It took only 30 secondsnfiost
respondents (47.4%) to get acquainted with the evbolrd and read the whole board with an understgrat
either 3 minutes (50.4%) or up to 5 minutes (39.8¥le above demonstrates that, in general, thesetom
much textual information used to design boards. fiermation was, however, often drawn from archiva
collections and other documents without any objetyi acceptable degree of its compression and
generalization. Such an interpretation correspdadke relatively high level of criticism of tecleal approach
and the extent of the information sought, whichragest often oral comments of respondents. The refscahis
may be the fact that there is still a tendencylov&kia to produce relatively specialized or nardsyospecialized
(technical) texts on educational trails correspogdb relatively specialized topics, but withoutinig to reach
other interest groups, not to mention other agegmates. We strongly recommend paying more atteriticthis
fact. The degree of acceptance of the scope andrtése of textual information was also reflectedtlie
willingness, or reluctance to pay attention totidee and boards. Therefore, it is not surprisirgt thp to 37% of
respondents started reading the text but did migHiit. 38.8% of respondents either viewed moréess just
picture attachments, or 14.6% respondents just @opicture of a board to see it at home (?), sestin no. 7.
question no. 9 brought very similar results, whaveo 29.4% of respondents said they had readntie doard
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(this does not correspond to the answer to questkinry), but 25.8% only looked at the map attachmeand
25.7% started reading the text, without finishingdinly 6.6% say they took a picture of the boartbbk at it at
home ... The trend of taking pictures of informatlmoards by mobile phones is understandable share s a
gradual degradation of common forms of communicatietween young people in general, and they
replacing them with "social networks" or other feriof digital communication. However, it is highlylikely

that this form of "education” will take on a widereaning now and in our conditions. Rather, we asstivat
this type of response was more of an excuse for@ébpondents, as reflected in the low revealeddatan

textual information (17.7%, question 3 (A) and f@rtorrelation with the answers to question 7)) éad 9 (A),
expressed as a percentage of 9.57% and 12.6%.

The answers to questions no. 11 and 12 provideasdiye finding, i.e. whether the respondents cdesi
the information presented in the boards usefultf@ir study, or their study programme (question aay
whether the teacher's interpretation was/was néiicent and widened the range of information obéal
(question 12). Up to 83.1% of respondents answredjuestion no. 11 with 'Yes' and up to 84.4%ondpd
with the same answer to question no. 12. In additithe positive outcome in terms of boards cangewl
teacher quality, it is also possible to state thiditg of respondents to assess the content obtherd and the
complementary interpretation of the subject maifeheir own study (which should be obvious). Hoegthey
are not willing to spend the necessary energy iamel to read. This trend is consistent with the dasing ability
of our young generation to understand written tart] they rely on ‘complementary' ideal experiémdians of
education. As teachers, we will have to adapt te ttend as it is now commonplace in several depedo
countries. Nevertheless, the inconsistency of géutal standards at different stages of the edoiegirocess in
Slovakia and the declared efforts to optimize okenaore attractive forms of education remain.

Question No. 1 Question No. 2 Question No. 3 Question No. 4 Question No. 5 Question No. 6 Question No. 7
1200 1200 1200 1200 1200 1200 1200
1000 1000 1000 1000 1000 1000 1000
800 800 829 800 800 800 825 800 800
723
600 604 600 600 628 600 600 600 641 600
524 550 519 | 543
400 22 400 | 446 400 400 466 400 400 429 400
374 330
200 200 200 | 248 200 211 ] 200 200 200 204
125 134
0 0 0 0 o LIs 0 0
A B Cc A B C A B o} A B C A B c A B (o] A B C D
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Fig. 9: Basic processing of questionnaire survesuhes

Evaluation of respondents’ answers to open-endestign no. 15 brought interesting results. Of tialtof
1,400 respondents, only 267 respondents used thertopity to answer this question, which is sulipgs but

the unwillingness to respond was partly correlatéth the occurrence of answer C to question nond a

significantly with answer C to question no. 2. grgficant correlation has also been shown with arsvA to
questions no. 7 and 9, suggesting that this grdupon-responders is not professionally close to rtiiring
theme, has no experience with this specific kindlojects and technical monuments, and has not slamyn
significant familiarisation with the presented issu

Most frequent were proposals for any type of nattai upgrade with live attractions, or the podgipto
experience something real, to be involved in soatiwities (this type of answers occurred up to 1igtes). The
second most common suggestion was to add multgingxts for the main content, or at least for desons
of images and other graphics add-ons (maps, alcbMarces, tables, etc.). Given that only 23 farerg
participated in the research, even though they ¥areign language-speaking respondents with vargiegyees
of understanding of the Slovak text, this resulswary surprising. One of the possibilities of iptetation is a
general effort to standardize the content of infation boards with expectations and experience fibroad (?),
Or it is more likely to try to understand the isslgo from a foreign language text and to test tha same time.
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Most answers in the questionnaire (up to 96%) sstggeadding texts either only in the world langsagein
the languages of neighbouring countries of the &tdRepublic with the exception of the Czech languéibere
is a high degree of similarity and understandinthefspoken word as well as written text).

The second-largest group of proposals were requestsake the nature trail more attractive by adding
either originals or replicas (best functional) lo¢ former technological facilities used in miningdanetallurgy.
The third-largest group were only different typdscomments with a predominantly positive perceptidra
particular nature trail (the ratio of positive resges to negative was 71/29 out of a total of h sesponses).

Given that all nature trails on which the surveg baen carried out operate as self-guided tratlsowt any
hired guide and mostly in rural areas, it is naggible to assume any change in the way of operatitime near
future. The existence and use of functional modetied to closed areas with paid entry. Only iis tivay can
the protection and maintenance of such objectsnisered. This fact is valid not only for Slovakiajtht is
universal.

Discussion

For the information boards preparation and design,with emphasis on mining themes, we recommend
following subsequent methodological principles.

Based on our analysis of the latest world and dtméSzech and Slovak) literature and almost thyesrs
of our own research, we came to the conclusions wgarecommend to observe following methodological
principles when preparing and creating externatt{péctorial) information boards presenting minitigemes
(for mining tourism):

- The main text should not exceed 1 standard pagel@00 characters, including space charactpprox.
350 words), as it takes the average person totheagage with understanding within one minute. irarowly
specialized topics in specific cases, it could péaul.5 pages.

- Ideally, the main text should be readable frodistance of 1, max. 2 meters, which in practiceydcer,
cannot usually be observed. Only headings and sulitngs are readable from this distance. Typically7g
points are used for the title, 44-48 points for shbheading. Typically, 24-30 point fonts are commased for
the main interpretative text, 20 points in excemiocases, but the font is less readable. The ir&-pize is used
for callouts.

- It is better to design additional text as extehdaptions for images (up to 500 characters). Despeir
small size, they are usually read-only by spedmlisthe field, and they do not bother ordinanyrists.

- The used font size must correspond to the sizeeoboard, and legibility must be guaranteed éngroor
weather conditions.

- The font used must be easy to read. Use a sattiftfiat is not only easy to read, but also makesfgel
calm. It is inappropriate to use, for example, biagl forms of writing or imitations of handwriting

- The text needs to be clearly divided into sevpeats with sub-headings. To emphasize a certaingba
the text, it is advisable to use a soft backgroewidur.

- The line length is optimal between 8 and 15 wordaragraph alignment and text justification are
necessary for information boards. Narrow text bfoake easier to read; they are clear and more dgnam

- Pictographic material should be used to represiea@ahomena or objects (themes) that are not vigittlee
landscape, or that look different (images fromghst), or have already disappeared.

- It is advisable to avoid too complicated visugiaphical) information (arrows, lines, ornamentagdams,
etc.).

- Images and maps must be self-reading (descripbeiow the images and maps, maps should havéa bas
legend, scale indicator, and north arrow or compass). These pictorial elements should complertrentmain
text appropriately, transparently and extensively.

- The introductory board shall include the locatmfnthe mining trail in the wider landscape, takingo
account well-known and accessible tourist pointeer& must be a clear map of the route and desaripfi trail
stops on the board. Included must be not only arg#®n of the route length but also its difficulit is suitable
to depict the route length and profile graphically)is also advisable to remind visitors of rutasrestrictions
(prohibitions) or to specify the visitors' regutats.

- The board at each stop should include a schemedjrof the entire site or the nature trail to knaslich
way the route leads, for giving more accurate dioes to visitors. This schematic map must be gicly
identical to the initial map but must indicate therent location of the visitor.

- The colours of the images, fonts and overall giggpused must be tested directly in the terraiorder to
be legible during cloudy days or strong sunlight.
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- The use of different types of materials for theduction of boards (such as wood, metal, foil treo
modern materials) must be tested in practice. 80 tfuality can withstand unfavourable weather dtors
(colour fading caused by sunlight, damages caugdtbbt and freezing or rotting caused by moistete,). An
important factor in material selection is their eqgiate integration with the natural landscape ameir
appropriate placement.

- Boards should not be placed in areas where theyliatracting, often extremely unesthetic. We #hou
care that they will sensitively blend in with theveéelonment (especially their material, colour desilpcation).

We also need to consider the way of their implemuion - installation, since the information boacds be
vertical or inclined (lectern) or horizontal. Soinags they are mounted on the surface level of #tara trail.
These factors are important for their readability.

- The placement of the boards (of nature trail @pumust reflect the specific needs of local comniesi
and must comply with the legal requirements ofdbmpany (land ownership, etc.).

- Routes of nature trails should start in placeenhthere is good transport accessibility not doly
individual tourists but also for organized groups.

- When preparing board content, producing and linsgaboards “in-situ” one must always take into
account the subsequent maintenance, sustainailiiyupdate of the content at reasonable costsed®imt
against vandalism is significant as well.

- When creating boards for mining tourism, it ipontant to follow the phases step by step considetie
time range of the visitor's interaction with thdioe board. We modified the results of this int¢i@t, according
to Medek and co-workers (Medek et al. 2016, p.l&Bed on the results of the questionnaire survey.

Conclusion

The final methodological recommendations for theigie of a modern notice (interpretative, educatipna
board in mining tourism are:

- Create a simple profile (graphics) of a board;

- Keep the text well-arranged, not only in the midoket of the board but also in its corners;

- Create a strong focus of interest, particularlthim form of images;

- Choose graphics so that the visitor's attentiortdost;

- The text must not be as wide as to cover the ebtised space;

- Individual boards on the trail must be linked (tlmematically, but they must be consistent one to
another);

- The task of the board must be to produce a shortibually interesting interpretation;

- If photos from the board's location are used, #&dsisable that the visitor could see the object in
situ;

- Use self-reading maps, graphs, sketches, histatieatings and sources;

- For modern trails, it is necessary to use QR codes.

The information boards created in this way plackxh@ with an increasing number of modern mining
nature trails, which will be equipped with traditad stationary panels, will have great potentiahtivact more
and more mining tourists not only individuals blsoeorganized groups of cognitive mining tourism.
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