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Jaekyung Lee and Donghee Shin, 2019, Analysis of educational signboards in the national geoparks for the
educational use. Journal of the Geological Society of Korea. v. 55, no. 6, p. 703-726

ABSTRACT: The purpose of this study is to investigate whether the educational signboards provided in the national
geoparks can effectively convey the value and information of the geological heritage to the public and support
the function of geoparks as the place for informal science education. For this purpose, field surveys and analysis
on 144 geological signboards provided in four national geoparks, Hantangang, Busan, Cheongsong, and Gangwon
paleozoic, are conducted. An analysis framework was developed by classifying the influential factors on the
information transferring ability of the educational signboards into graphic, text, and location based on the previous
research. In order to analyze the academic level of the information on interpretive signs, science terminologies
in the textbooks of 2015 national curriculum are collected and classified. Characteristics of the educational
signboards in each national geopark can be summarized as the Hantangang, with balance by element-weak
uniformity, the Busan with the best accessibility-weak delivery, the splendid and figurative-dim visual effective
Cheongsong, and the Gangwon Paleozoic with outstanding visual clarity-low accesibility. When the strengths of
educational signboards in each geopark are saved and the weaknesses of those are modified by referring to examples
of design and content composition presented in other national geoparks or this study, they might support the geoparks
to improve the academic interest and basic knowledge of the public and to serve as an out-of-school science education
place.

Key words: national geopark, educational signboards, out-of-school science education

(Jaekyung Lee and Donghee Shin, Ewha Womans University, Seoul 03760, Republic of Korea)
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Table 1. Procedure of analysis.

Steps

Contents

Preliminary

Review of previous studies

Development of analysis framework
Analysis of textbook terminology

Selection of Geoparks for analysis

Data collection of Geopark

List of educational signboards in Geoparks

List specification of educational signboards

Field survey Visit Geoparks

List modification of educational signboards

Field survey of educational signboards

Analysis

Analysis of educational signboards

Review Final review

Table 2. Overview of national geopark.

National Major rock Major geomorphology Geologic era Number of educational
geopark signboards to analyze
Hantangang Basalt Stream erosion geomorphology, Cenozoic 29
Columnar joint, Gorge, Quarternary
River cave
Busan Sedimentary rock  Stream erosion geomorphology, Mesozoic 17
Volcanic rock Nakdong River estuary, Delta Cretaceous
Cheongsong Tuff Tuff mountainous terrain, Columnar ~ Mesozoic 39
Syntactically joint, Cave, Valley Cretaceous
rhyolite
Gangwon  Sedimentary rock Karst topography, Paleozoic 59
Paleozoic  (Carboniferous) Coal bed, Paleozoic fossil
Total 144
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Table 3. Analysis framework of educational signboard.

Category Unit Analysis criteria
Graphic Number Number Pictures within a boundary are considered one.
Flowchart is considered as one picture.
Total area Rating  Split into 4 quadrants and judge the section after judging.
1) 0~25%, 2) 26~50%, 3) 51~75%, 4) 76~100%
Individual area Rating  Total graphic area / number of graphics
/number
Text  Number of typefaces Number Full characters including title. Include the characters in the table
(except for the name of the map, English and Chinese characters).
Number of text Number 1) Full characters including title. Include the characters in the table
embellishments (except for map designations in English and Chinese characters).
2) Only the color difference is reflected (the thickness is slightly
different from the naked eye, so it is excluded)
Number of text size Number Full characters including title. Include the characters in the table
(except for the name of the map, English and Chinese characters).
Number of title Number 1) Ifa paragraph has the form of a paragraph, it is regarded as a topic.
sub-related topics 2) Even if the format is not provided, it is regarded as one subject
when connected to one subject.
Number of words Number Full characters including title. Include the characters in the table
(except for the name of the map, English and Chinese characters).
Presence of subtitles % Analyze the presense of subtitles only if more than 150 words &
two or more subtopics.
Organization of titles % A sentence consisting of a subject and a verb (a predicate) that repre-
with theme sents the subject, or a noun phrase that contains an adjective.
Relation to personal % 1) Write a second pronoun, or describe it at the current location/time.
life or experience 2) When using everyday objects and examples for analogy/metaphor.
3) When the theme is linked to the daily life of mankind (usefulness
in everyday life, etc.).
4) Presenting implications.
Relation to the whole % A reference to the representative geology or theme of the park men-
theme of the park tioned in the homepage or the park guide book is mentioned.
Storytelling % 1) Described in a narrative format that specifies the content of any
other field related to the geographic feature of the attraction. (Part
of the story or part of the story- applicable to multiple disciplines-not
all interpretations of geological terms, full story-related to the origin
of the name of the attraction-both storytelling & multidisciplinary).
2) Describes the human experience or historical story associated
with the subject (California Gold Rush, etc.).
3) Story of inanimate objects-Describes the process of person-
ification of rocks, outcrops, and other features.
Multidisciplinary % If the content of another field is mentioned (part of the story-appli-
cable to multiple disciplines-not all interpretations of geological
terms, the entire story related to the origin of the attraction
name-storytelling & multidisciplinary are all applied.)
Level of information Score  Scores between the first grade of junior high school and under (1
(Difficulty score) point) to the middle and high school level (5 points).
Location Accessibility of the % If you set the address or place name on the homepage, and the sign-
vehicle board is located within 30 minutes of returning from the accessible
area of the vehicle or at the accessible area of the vehicle.
Connections with % If you are on the way to a geological trail or a park walkway.
trails
Number of facilities =~ Number 1) Itis assumed that the location range is within 30 minutes on foot

around the
educational signboard

from the place where the signboard is located.
2) 5 or more are indicated only to 5.

e.g., Developed based on the elements presented in the papers such as Tilden (1957), Mclntosh (1982), Jeon (1999),
Hose (2000), Son and Song (2002), Kim, (2005, 2006a, 2006b), Hughes and Ballantyne (2010), Yoon and Kim
(2015), and Park (2017).
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Table 4. Previous studies for judging on the connection with personal life or experience.

Previous
Study

Related contents

Criteria

Tilden (1957) Two good examples of this I found in the Witte Museum in San Antonio, Texas. One

label was on a large case that contained the skeleton of a mammoth: “Prehistoric mam-
moths were here in Texas just a few thousand years ago. They roamed the plains in
great herds.... The chances are that they browsed right where you are standing now.”

basis 1

Another gem from the same museum—this time on a case showing West Texas plants
that were used by aboriginal Indians. “Do you need a water bucket? a pair of shoes?
a blanket, floor mat or rope? If so, the materials in this case [sotol, lechuguilla,
bear-grass, devil’s shoestring, etc.] will serve your purpose.”

basis 2

Mclntosh
(1982)

[Increasing the Expectation of Reward] Your message should be written in a conversa-
tional style (second person), using personal words and sentences.

basis 1

[Decreasing the Effort Required] Analogies drawn to things in the experience of the
reader also improve the clarity of the message.

basis 2

[Increasing the Expectation of Reward] Some subjects such as wildlife or native peo-
ple are popular with a wide variety of visitors. You can take this popularity by building
your messages around them whenever possible.

basis 4

Hughes and
Ballantyne
(2010)

[‘Connecting’ with visitors] (Example) Ice age pocket knife? Imagine you had never
seen a pocket knife before. The sharp blade suggests it’s used for cutting - but cutting
what? Look closely, you might find traces of wood shavings, orange peel or even fish
scales on the knife---stone tools found in some Aboriginal campsites in south west
Tasmania date back to the ice age. Traces of ancient blood found on some of them
tell us they were probably used as knives to skin animals and as scrapers to skin
animals.

basis 2

[‘Connecting’ with visitors] ‘Did you know that limestone is an ingredient in cement,
paper, plastics, paint, tiles, toothpaste, and bread?’

basis 3

[Connecting’ with visitors] For example, visitors could be asked to consider where
petrol comes from, how much they use per week, the cumulative impact this has on
the natural resource, what is likely to happen if supply runs out, whether (and how)
they could reduce their usage to lessen the impact.

basis 4

H= vl 9420 B 7|t (expectation of reward)
o] Z7ket vkl 2421 HQ =2 (effort required)

271 3. 3719k 170 YAAyEo] AAue] A
£ (AN 294 5)

o #AE Fd SR AY. o] ATES
vigko 2 jelo) 4 Ei AuTe) ABHE 2 o
To B4 942 =& o, Tilden (1957), Mclntosh
(1982), Hughes and Ballantyne (2010) 5-©] A2t
R MR S o] B4 840 gigh S 24
£ th3a Zo] Uehllth. o] A Aol =8
o719 Aoyt ATt AT AAIRE AbEl=
= 49} 2k,

ZA 1. 2913 dPAE 2AY, Ao Fa/ A
Ztof Bijo] Ay 7

oA 2. QA1 EA E A E ARESHe] B]F/
2ol E8 A

=7 4. A A A

o B4 949l 3 AA FAeke] A
Tilden (1957) @ Hose (2000)2] ¢iLo] 7]uts}o]
Hrd3ict. Tilden (1957) iAdo] 1 Ap4ofl gt
FEA Yol opd, 1 Fart e AAE v
W RS FE=2 Ao ghrhar 72331, Hose
(2000) GA| Z} fsh-2 F-H 2] HA| A <}t A=
o Q& I a9 2EE Yehfof gtk 4
Fct. o] 840 HrHE fl8 WA FHY FAE F
Ao R E AQIA W2 Qhfjhe] Wgo] o]53t
AE A9 G51E B FHE ZAX| L] EA) 3
Zol et
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Previous Study

Related contents

Criteria

Park (2017)

N
i

) A5 A2 1o A2eh 20 Ader ] Slets A
o, a2 F 94 A<do] E A 2 A2 T3] o] Sojgir
o}, aixIet ol i3 A1 8] WAL A\ Aska] 34o] o] @ Aol). EF
£230] w2} 231 el WF AR 7RI, Q1% Bofel 412 o
502 )45 9 FHE /N8 B A AEed §A0x He 7]
Foam tiF5e] RS FUeE FEe 5 A Wol 2 Rl

rzimﬂj
ol kol
:=E)IA K3

ol =2,

18 i ol 1
)

i)

NN

Loog

o2 Ml X, P2 i i,

2 Lt
ot
X

basis 1

Hughes and
Ballantyne (2010)

[‘Connecting’ with visitors] In terms of human characters, interpretation could fo-
cus on the lives of pioneers in the gold rush, scientists who discovered minerals,
farmers who introduced irrigation and so on. All such stories relate to how people
have used and thus shaped the landscape.

basis 2

[‘Connecting’ with visitors] Stories can also be used to convey information about
non-human topics. For example, canyons could be explained by ascribing human
qualities to rivers and describing the erosion processes from the perspective of ei-
ther the river or the surrounding rocks. Alternatively, interpreters could tell the story
of one particular rock, outcrop or other feature over a period of hundreds or even

basis 3

thousands of years.

S oA = A U&= AFEel 7
 HA ZotE AL oA He T S7RIEE
Yo kA JHE 7P & 27k WA w
2hA Bt 71ES S olX| M AlE s A=E
st 7| 2 stal Z4F 7S E F o)A
ARE A AERH 7T L2 FH0IRE
3l thE Aot HnkE ko] W o = 47438)
3 =), FHolA] tiZell HiE Yl 3 ¢
W 2ol di& Aol tigt W82 =AY, dE
A 5 I7HEETES Aol diet A1 Al
i A dof it W& Zskal Ak A=
Ol SRR FY FA AuE FET T 4 I
#ol| 3 A7t AFH A=A AF-E F3l FA
ofe] ddy o FE I &, Mt S7AES
4 01X T gl =9 B TH W= A
Aol digk A glo] A1 U 74 A d P4E9
FARE 2708k e, A71M = e A8
= 7 e 8ol F&0] E7Fs3t FHo]A|olA
ATHL e HEE Farste] duolE 714
o= 22

L2EAY L ofn| wpoRE 3] 8L
Ve WA LR, olopr|7} Ad Wigr2 SHEALR 3}

7Y WEE A A A" & Fd B
& 3 st = Wil didt FHE =71 g &
olsfe = UEF F=THKIm, 2014). Tl A=
AE AE a3 S7HIA € ¢ e skl Wi

© 2 ofg] Aol Aekslar QILHE 5). Hose (2000)
& ¢tliso] 399 AA AL} AutEof jled
Al 2 B0 ARE Yetfof vkl 3,
Hughes and Ballantyne (2010)-2 32243} Shj ok
= 448 = WY T otuE 2EEE 23
st Qlok Park (2017)2 A4 SulAF AAAE
U9 A e FojgE Ayt ZAH o hE et F
shz x| dst P o] AedgS A|okstAA, o
g di5=0] A& P49 e ZHXET 4uF
7k2o], 22t A&t Y-g Hrks JAL 231 AE
20| s ¥ B TS 7RIt HE 1
Sho] QIE Hofe}t 2| Hofs AEEY FAoR
A A A AR 2EHEY o RE F
7bet7] gt AlF e &A= Park (2017) 2
Hughes and Ballantyne (2010)2] A& =3}
o290 37H| = FASHF A A T AR
yee ¥52 Aok

T4 1. 9a0) A% 54 B ofE g Hofo)
-2 At olob] o= &,
A 2. 74 B AR AW FE A oo}
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L, e Fo] FARS 018t 3
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Table 6. Storytelling and multidisciplinary contents-Cheongsong.

Storytelling Multi-disciplinary content composition
[Fdl 2ok A5 719N
A AT Fo 2 Foibd felo] o] H 2] Frafal FFAk Aol = ofF | o9 3k Fko] 91l
o] 3R] v}l 91014 TS A3t Askey L 3R, uls] o} (2 T FAPF o] ol g Hkeks WA
AollA da}7] el E& Aol etk st Fiet  wet 7ol R A HAF -
ol F2A Ak

o ZE Aol A4 Wi o|Fe] FHS B3}
T glou AxeldyoR Buslel: dFE
ol U ol of @ olofr] 1S ¢ 5= glo] of
e A9-5o] GIgteh. oleidt A9t thE Hopel
XA JRE B3] AA% AR Andddnis
AEed Baol thEHgom, ol B Hofe)
AL A% QTS THEA g T4 ol
e SYE gEos FEste] BAs H3
=, e B Waet A oo AAE
o} 4 gk A9 923 o shed g
TH B S e RO, hiwe] W olB
o gt A g SEu G AgElol HA of
op|E mokt 4 glrkul ol thtEA the 74
o AL Aoz BRE oS TEY o =
63} k.

Ao AR SRS gl B gl 3
ne} X 40) o] o HEIAE Uehf 22
=, ol Qhjstel WgEl X 7Hfet golEeo] 2015
4ol whet o BhFe] SN ThRojAE
A% BAR oItk 4 BAS 913 2015 A4
A F Sk Bet 1 L EeE 15k Bakel,
T5aha 28hd A ket |, 15 ek 38kl 2|7t
3} 11 b A ) Fohir)o] AAE AEES |
olE|Bfate] BA] ETE WHERLow, AT e
Zoll 4 A 70ket 9 whet ol S FE5he] Hlojee}
HlE AT o R $ES ST,
o] TAOIA Tk WAE ] Fokr o] A EA]
oot 84 =] go|estelx] gkoLt B4 g
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£ 2550w Fotat Foka 18hd Ak8] 1 9 255
1 28Pg AFA YA S Hedek. 255k
o F1 7o) WapHo] L golt 17, T
S 18P 4L 27, WEeh 25k TP L 3
4, neka 38k THL 47, oltlolE thix|A)

e Bole] AR 2T £FE OO E B/ 5

& BT HEAoR RojH Yo|E 4ol
N2 SRS o) W et wAF 19le A
AEE AAF

QhfEe] P $EL ol ATENA SAH
Aer=lo] ghrt Hose (2000)= 134 o]3}e] ofol=
o] 91 ofaE 4 Y= s2o| Fol2, Hughes
and Ballantyne (2010)2 10~12A]] o}o]Eo] |3
7Rset g0l 2 FAT AL Ak BRAARY
SHElo A cheret TS o2 BAjo] ajd
Sof ah A9 obES & o= B Sl e B

>

< WAL JAH(Kim, 2006a). ©]& E = dut 7
454 EHoz AR AgS T+ e &

Yot go] $32 Z3kw 181 (T 124)) A=7} &
At A0 2 K1 FAE 7R3 e
O AH $F Harol et B7HE AR

2.3.3 914

A= ] YX7H S il &8
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S 01§l 7V 3 e FE a2 v
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Table 7. Mean of graphic analysis results.
Details Unit Hantangang Busan Cheongsong S;g%‘;;lg
Number Number 2.90 3.65 2.95 3.49
Total area Section level 2.14 2.18 2.05 2.32
Individual area Section level/Number 0.91 0.68 0.98 0.73

off lofof gehar A=, o714 U+ EAYG
Hote HE A A 7 A9 2R ARz
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Yl Eo] B4 A BEghe 73 2

AE Ao antAl aHgo 55 BE5HA
AL Sl A= o, tiFEe ATollA
a9 A=E AFetE, UF B2 Ame NG
AL At Rtk (Mclntosh, 1982; Hose, 2000;
Kim, 2005; Hughes and Ballantyne, 2010; Park,
2017). B4 A} QR 14474404 AT 9)
= 389 o= F7HAETE HE faT B 29
ANRE 36570717 9] 912 Lehtol, gt =)
QAN T A 297, Ak FAAR AL
oA 7F e 3.65702 HRH o2 AT ot
(&7).

e T FFE A= aQloA hlE W
T o] pR|sh= WA Y g0 F a3 8Qlo=E
A A Ect. Hose (2000)= o449l 19 o8]
AE 7o) WA vlE&E 2112 ARMYET, o714
I 949 HlEL2 50%TH B4 gy hjEE
WollAl e o] AA|sH= WA 9 A 72 3¢
SH5o% B4 2.05~2.32 HYZ v 3Lo] A} gk 2}
o7} A= goy, 2328 7 & = UEi
U= ALY 57Hx]E g o] Hose (2000)7} A
Qke50%<] 7V 2R T WA o R Shfee



714 o|Md - A3

TR L % 4 ek

Shfpe) Au HY FeE A7) A8 1
o9 o] 4L Fa7 8ol YAE T T v
WHo| 248 F& 4k, 1 4t He42 Au
o]thMclntosh, 1982; Hose, 2000; Kim, 2005; Hughes
and Ballantyne, 2010). 94 B4 % T2 AA] A
A grol EstEIEhE 0|2 F4skE Tk 47h
AU A gohd £2 hjse 2 & 4 itk m=t
A 2 AA WS 1Y $E v 2T
H WA ) A g o= 1A i S7HRE S
o I 4 S Bk AAF R BA5t
o] Hokrh I A 3o B2 FE A3 AlA
AEFH 0.98, et =745 091, A =
7HAEFY 0.68, AN =72 AFH 073 &
o] &M 2 LhepTH(E 7).

SEA] 1 A w4 50% o] 7Fg ke
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Fig. 1. Comparison in graphics of each National Geopark.
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Table 8. Graphic component of national geopark.
Geopark Unit Map Photo Picture Total* Photo copy ?a?é?;lrzd
Hantangang Number 6 59 20 85 5 6
(%) (7%) (69%) (24%) (100%) (6%) (7%)
Busan Number 2 49 11 62 - 1
(%) (3%) (79%) (18%) (100%) - (2%)
Cheongsong Number 6 75 34 115 10 15
(%) (5%) (65%) (30%) (100%) (9%) (13%)
Qangwon  Number 69 12 23 206 6 .
(%) (34%) (54%) (12%) (100%) (3%) -
*Total=Map+Photo+Picture
Table 9. Mean of text analysis results (Quantitative).

Details of analysis item Hantangang Busan Cheongsong Gangwon Paleozoic
Number of typefaces 1.48 1.18 2.31 1.00
Number of text 2.03 2.82 3.13 1.19
embellishments
Number of text size 3.17 3.88 3.87 3.12
Number of title sub-related topics 2.10 1.82 1.77 1.15
Number of words 124.76 132.82 104.87 78.44
Presence of subtitles 73% 100% 100% 0%

o EAHoE, JUnA AQ 399 49 A=
o wlge] 34% =2 17 &R} 7 ek,
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E3Eo] U, AAk] 7Phe) Adstad sk
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Fig. 2. Number of words in educational signboards.



usSH 32 ZHM 2 S/IRESH AHUE 2 717
Table 10. Mean of text analysis results(Qualitative).
. .. Gangwon
Details of analysis item Hantangang Busan Cheongsong Paleozoic
Organization of titles with theme 3% 71% 21% 83%
Relation to personal life or experience 10% 24% 26% 8%
Relation to the whole theme of the park 76% 94% 77% 80%
Storytelling 7% 6% 5% 0%
Multidisciplinary 45% 12% 31% 22%
Level of information (difficulty score) 2.20 2.19 2.44 2.16
Table 11. Examples of expressions linking to personal life or experience.
Criteria Examples of expression Geopark (Number
of cases)
Basis 1 ol io] A QlE o3 FEREE T} A F 0 2 RE oF 83 <] Woly| e = v} Busan( 1
w1 soblopd 3850l wdRH lsel Y AdRTE AR S g ey Busan(D)
Basisz VR B EE 2409 B0k 5 %ol 2T I 4] deE Ao g Hipnesens(D
asis =29 3 A7} =) Bo S s Aul by B 2= )2 usan(3),
E_O]‘_ Al:}]/]q' 1_6] “’]7]"‘IE [q]'i‘:l“_ 1= T /\“4'%];]'—]— ETMHHI;]- Hantangang(Z)
Gangwon
Basies | BSre e/l dobker] B WA ghijeltk elvk Aw gl Mol 2 Paleozoic(s),
asts T U F Lo AANES Y8rtuiE A3 tolt) Cheongsong(3),
Hantangang(1)

Basis 1: If you use a second person pronoun, or explain it in relation to the current place/time.
Basis 2: Use everyday objects and examples to use analogy/metaphor.
Basis 3: Subject is interconnected with the daily life of human (Eg, use in everyday life).
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Table 12. Examples of educational signboards showing storytelling.

Criteria

Examples of expression
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Basis 1: Describe the content of any other field related to the geological feature of the attraction,
Basis 2: Describe the human experience or historical story associated with the subject (such as the California Gold

Rush).
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Table 13. Distribution of scientific terms by national geopark.
Hantangang Busan Cheongsong Gangwon Paleozoic
School grade  Score
% N % N % N %
Under 7 1 85 40 82 48 152 48 154 52
10 2 17 8 7 4 12 4 9 3
11 3 73 34 41 24 91 29 95 32
12 4 5 2 6 3 6 2 8 3
Above 12 5 35 16 36 21 58 18 33 11
Total 215 100 172 100 319 100 299 100
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Table 14. List of science terms scored five.

Geopark

Science terminology scored five
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Table 15. Mean of location analysis by national geopark.

Content Unit Hantangang Busan Cheongsong g;ﬁ%g;g
Accessibility of the vehicle % 94 56 58
Connections with trails % 94 83 51
Number of facilities around the Number 238 394 1.63 268

educational signboard
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Fig. 3. Cases of poor accessibility - Gangwon Paleozoic national park.
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