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ABSTRACT
Sign system is one of the most widely used guide media in scenic spots. It plays vital role in introducing cultural
values of destinations to tourists with better visit experience. The purpose of this study is to derive the influence factors
of the sign system of Mount Tai scenic area for tourists, analyze the satisfaction of tourists, and provide suggestions for
the sign system of Mount Tai Mountaineering Road to improve tourists’ satisfaction in the future. The evaluation items
of Mount Tai Mountaineering Road sign system were derived from the previous studies and then subdivided comprehensively.
Survey by questionnaires was carried out to obtain the influence factors. In order to understand the satisfaction degree
of tourists, fuzzy comprehensive evaluation was implemented. The research results of this study are summarized as follows.
First, four influence factors of the sign system on Mountaineering Road of Mount Tai were concluded as the interpretation
content, appearance modeling, interpretation methods and layout management. Second, the order of weight values of influence
factors was the interpretation content, appearance modeling, interpretation methods and layout management respectively
from high to low, which means that tourists paid more attention to practicality and aesthetics. Third, the satisfaction degree
of the tourists on the sign system was different. The satisfaction level for the three factors (interpretation content, appearance
modeling, layout management) was good, while the satisfaction for interpretation method was medium. The reason was
that it failed to deepen the understanding of tourists on the natural and cultural values of Mount Tai Mountaineering Road.
These results indicate great significance to provide theoretical basis for the later readjustment and design of the sign system
and to improve the overall satisfaction of tourists on tourism experience.
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국문초록
사인시스템은 현재 관광지구에서 가장 널리 사용하는 안내매체 중 하나이며, 그것의 역할은 관광지의 자원과 문화적
가치를 소개하고, 관광객들의 관광 체험을 더 잘 할 수 있도록 도와주는 것이다. 이에 본 연구는 관광객에게 있어서
태산 관광지구 사인시스템의 영향 요인을 도출하고, 만족도를 분석하여 향후 관광객의 만족도를 높이기 위한 태산등산로
사인시스템을 제언하는 것이 목적이다. 연구방법은 선행연구에서 파악된 사인시스템의 평가항목을 도출하고, 통합 세분
화하여 태산등산로 사인시스템의 평가항목을 선정하였으며, 설문조사와 요인분석을 실시하여 영향요인을 도출했다. 그리
고 관광객의 만족도를 알아보기 위해 퍼지 종합 평가(Fuzzy Comprehensive Evaluation)를 실시했다. 본 논문의 결과를
요약하면, 첫째, 태산등산로 사인시스템의 4가지 영향요인으로 해설내용, 외관조형, 해설방식, 배치관리를 도출하였다.
둘째, 영향요인의 높은 가중치 순서는 해설내용, 외관조형, 해설방식, 배치관리 순으로 나타났으며, 중요도에서 실용성과
미관을 더 중시한다는 점을 유도해 낼 수 있었다. 셋째, 사인시스템 만족도는 해설내용, 외관조형, 배치관리요인의 등급은

‘좋음’ 이며, 해설방식요인의 등급은 ‘보통’으로 나타났다. 이는 태산등산로 자연 경치와 문화 가치에 대한 관광객의
이해를 심화시키지 못한 것으로 생각된다. 이런 결과는 향후 사인시스템을 재정비할 때 계획 및 설계에 필요한 이론적
근거를 제공하여 관광체험의 전반적인 만족도를 높이고자 하는데 의의가 있다.
주제어: 태산등산로, 사인시스템, 영향요인, 퍼지 종합 평가, 관광체험 만족도

Ⅰ. Introduction
The sign system originated in national parks in Europe and
the United States in the early 20th century and was mainly
used to introduce visitors to the natural resources in national
parks(Tilden, 1957). After a century of development since
then, the sign system has became an important way of
outdoor environmental education and has been widely used in
various scenic spots. Sign system mainly includes interpretation content, interpretation form and interpretation
purpose1)(Lewis, 1980; Ham, 1993, Beck and Cable, 2000).
A proper sign system can provide tourists the information
of the scenic spots in the maximum extent and help them
complete their visiting experiences with pleasure(Zhong et al.,
2000; Luo et al., 2005). Sign system is one of the most
widely used media in the scenic spot(Zhong and Wang,
2011). It is because of the extensive use of the sign system
that many scholars at home and abroad have carried out
in-depth investigations and studies. The sign system
conveys various guidances, scenic spot and landscape
information for tourists, and has the functions of educational
service and management(Parks, 1978; Kuehn et al., 1995;
Dierking and Pollock, 1998; Madin and Fenton, 2004; Gross
et al., 2006; Tang, 2006; Kim et al., 2015). Wu(2009)
mentioned that the sign system also has the advantages of low
cost, common materials, and highly free selectivity of tourists.
Therefore, the sign system is now one of the most widely

used guide media in the scenic spots. Laws(1998), Zhang and
Lin(2002), Zhang and Hu(2006), Tang (2006) summarized the
design principles of the sign system, pointed out the emphasis
to be the layout and the tourists' perspective. Zhong and
Luo(2006) summed up four stages of the sign system,
including design, manufacture, layout, evaluation and maintenance, and emphasized the importance of evaluation and
maintenance.
Mount Tai(泰山) is not only an outstanding natural scenery,
but also an important cultural heritage of historical value.
Among the scenic spots in China, the attention of foreigners
is second only to the Great Wall(http://taian.iqilu.com/taian
minsheng/2014/1017/2176797.shtml). A reasonable and effective
sign system is necessary to spread the natural and cultural
value of Mount Tai. This is conducive to the realization of the
social, economic, cultural and ecological development model of
Mount Tai scenic spot. However, although Mount Tai Mountaineering Road sign system (guide sign, name sign, interpretation sign, warning sign) is in place, its interpretation content is lack of interest, and the interpretation method is quite
single, resulting in the decreased readability and short of
humanized scale.
Therefore, the purpose of this study is to deduce the
influence factors of the sign system of Mount Taishan scenic
area for tourists, analyze the satisfaction of tourists, and
provide suggestions for the sign system of Mount Tai Mountaineering Road to improve tourists’ satisfaction in the future.
한국조경학회지 제 48권 3호(2020년 6월)
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This study is of great significance to readjust the sign system
in the future, enhance the overall satisfaction of tourists, and
provide necessary theoretical basis for planning and design.

Ⅱ. Theoretical Study
1. The Evaluation of Sign System

The evaluation of the sign system is an essential part of
the inspection and quality improvement of scenic information
interpretation(Wang, 2014). Wagar(1976) and Roggenbuck(1979)
listed various methods of evaluation, which were summarized
2)

into 13 ways by Wang (1989). He compared and analyzed
the characteristics of each interpretation method. He also pointed
out that the survey by questionnaires has obvious advantages
in finding satisfaction, preference, and behaviors of tourists.
Furthermore, it obtains high accuracy from the data in a viable
way. These evaluation methods are mainly assessed from three
aspects of the interpretation media, the interpretation content
and the tourists' responses to the sign system, in which the
response of tourists plays the most important role.
2. Fuzzy Comprehensive Evaluation

Fuzzy comprehensive evaluation is one of the multi- standard evaluation methods that uses the membership degree of
fuzzy theory for evaluation(Won and Kim, 2017; Hu and He,
2000). In addition, the evaluation is able to clearly quantify the
data(Pan, 2015). A variety of evaluation items are selected and
the subjective evaluation is given among these items(good,
medium. bad, etc.). The importance of each item is adopted to
evaluate the object comprehensively. Fuzzy mathematical
theory is applied to convert qualitative evaluation into quantitative evaluation to obtain objective satisfaction results.

III. Research Methodology
1. Research Area

Known as the “the first of the Five Sacred Mountains(五
岳之首)", Mount Tai is famous for its magnificent scenery
and has been rated as a World Natural and Cultural Heritage
site. There are 4 mountaineering roads in Mount Tai, including East Road, Middle Road, West Road and North Road.
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Figure 1. Mount tai mountaineering road(middle road)

Source: Download with 91 satellite maps(Mount Tai in Shandong, China).
2019.11.21. updated date.

The Middle Road starts from Red Gate Palace(紅門), Tai'an
(泰安) City, Shandong Province, and passes through Halfway
Gate to Heaven(中天門) and South Gate to Heaven(南天門) to
the top of Mount Tai(Refer to Figure 1). Mount Tai Mountaineering Road Middle Road(hereinafter referred to as Mount
Tai Mountaineering Road) is the only way for Chinese
emperors to ascent Mount Tai for offering sacrifices to gods of
universe(封禪), and is part of the historical and cultural axis of
Taian city(泰安歷史文化軸). It has the significance of reaching
heaven from man’s world in Taian triple space(the nether
world, man’s world, heaven).In addition, it is the most typical
mountaineering road that offers an impressive view of the
mountain scenery and a view of the cityscape of Taian. The
road with a length of about 7,000 meters has 6,600 stone steps,
thus most tourists visit it on foot. The sign system is considered
to be the most important interpretation form because of this
type of tour(Veverka, 2008). Therefore this study set Mount
Tai Mountaineering Road Middle Road as the object.
2. Research Method

The research method of this study is as shown in Figure 2.
At First, the 38 evaluation items of Mount Tai Mountaineering Road sign system were derived from the previous
studies and then 22 evaluation items were finally obtained by
comprehensive subdivision. Second, questionnaire containing
the final selected evaluation items of the sign system was
conducted among the tourists of Mount Tai Mountaineering
Road. SPSS 19.0 was used for factor analysis of questionnaire
data, and then fuzzy comprehensive evaluation was carried
out. Third, the tourists satisfaction for each factor of the sign
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Figure 2. Research method

system was analyzed and conclusions were drawn.
3. Selection of Evaluation Items

The selection of evaluation items was made by referring to
previous study on the sign system of historical streets, nature
reserves and national parks(Tang, 2003; Zhong and Luo, 2006;
Chang, 2009; Niu, 2008; Deng, 2010; Huang, 2013; Ji and So,
2014). In addition, it was discussed and analyzed with 5 professors and 12 graduate students of landscape architecture,
and finally 22 evaluation items through comprehensive subdivision were selected(Refer to Figure 3).
4. The Composition of the Questionnaire and Analytical Methods

In the questionnaire, 9 items were settled for the purpose of
analyzing the general characteristics of the respondents, 38
items for the purpose of analyzing the evaluation items of the
identification system, and 22 items were selected through the
comprehensive subdivision method. The 5-level Likert Scale
was used.
The method of questionnaire survey is self-administrated
survey, but for the elderly respondents, personal interview
was conducted instead. The survey was conducted in a fourmonth period from June 2018 to October 2018 for 300 tourists
on the Mount Tai Mountaineering Road. However, except the
11 questionnaires that could not be used for analysis, a total
of 289 questionnaires were analyzed with SPSS 19.0 to verify
the reliability and carry out factor analysis.
5. Fuzzy Comprehensive Evaluation

Fuzzy comprehensive evaluation’s steps are as follows.

Figure 3. The combination and differentiation process of sign system evaluation items

1) Establishing Evaluation Object
(1)

      ⋯  

Here  is the 



influence factor.

2) Establishing Evaluation Scale Set
(2)

    ⋯ 

Here  is the evaluation value of the  influencing
factor. Each evaluation value has its own scale range and
evaluation grade(good, medium, bad, etc.).
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3) Establishing the Weight Vectors Set of Each Factor
Weight calculation is the core of fuzzy comprehensive evaluation. The magnitude of the weight value is the order of the
importance of the influence factors. Since the importance of
each evaluation item or influencing factor is different to tourists,
the comprehensive evaluation result is not the average of the
satisfaction of each evaluation item, but controlled by the
importance of each evaluation item(Wang, 2014). In this study,
the weight value is obtained by normalizing the rotational load
of the evaluation item. The formula for weight U is as follows.
    ⋯  

(3)

 ={weight value of each evaluation item  belonging to

the  influence factor}
          ⋯⋯ 

(4)

Here  is the rotational load of evaluation item belonging
to the  influence factor and   ⋯  are the final
evaluation items determined through factor analysis.  or 
is the importance of the  influence factor  or evaluation
item  .
4) Establishing Evaluation Matrix
The evaluation matrix of the influence factors is constructed by the evaluation items for each factor.
    ⋯  

    ⋯  
⋯ ⋯⋯⋯ 










(5)

evaluation set E to which the  influence factor of factor set
 belongs.
5) Fuzzy Comprehensive Evaluation
The result vector of fuzzy comprehensive evaluation is
derived by using mathematical formula and cast operator(·,
+)(演算子, a method of calculating a weighted average). The
mathematical formula is as follows.


   







S= Fuzzy comprehensive evaluation result vector
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R= Evaluation matrix
6) Calculating Fuzzy Comprehensive Evaluation Value
The evaluation result vector and it’s corresponding evaluation
scale(5-level Likert Scale in the present study---5 points, 4
points, 3 points, 2 points, 1 point in sequence) are multiplied
by the addition value to get the evaluation value.

IV. Results and Discussion
1. Respondents’ Attributes

The general characteristics of 289 tourists on the Mount
Tai Mountaineering Road who responded to the questionnaire
are as follows. In terms of gender, there were 153 males
(52.8%) and 136 females(47.2%), with a higher proportion of
males. Among the respondents, 36(12.5%) were under 18
years old, 107(37.0%) were 19-26 years old, 51(17.8%) were
27-45 years old, 55(18.9%) were 46-55 years old, 40(13.8%)
were over 56 years old, among which people who were between 19-26 years old occupied the most. In terms of residence, 178(62.6%) respondents came from Shandong province, 82(28.4%) from other regions of China, 29(10%) from
abroad, in which tourists from Shandong Province had the
highest proportion. In terms of occupation, there were 97
(33.6%) students and 70(24.4%) employees of company.
There also existed 44(15.3%) retirees and 11(3.7%) others.



Here  represents the ratio of evaluation content j in

   ∘ 

U= Weight vector
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(6)

Table 1. Characteristics of respondents' visit activities

Categorize
On foot
Means of
Bus and on foot
visit
Bus and cableway
Leisure
Pray for auspiciousness
Purpose of Exercise
visit
Understanding natural and
culture resources
Others
Once
Annual
Three times
visits
Four times and above
frequency
Twice
Family or friends
Community
Companion
Individual
Others

Sample size
184
73
32
152
73
43

Percentage(%)
63.6
25.3
11.1
52.5
25.2
14.8

12

4.0

9
143
62
53
31
179
56
36
18

3.5
49.4
21.3
18.3
11.0
62.0
19.3
12.5
6.2
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The percent of students was the highest. Finally, 55(19%)
graduated from junior high school or below, 45(30.0%) from
senior high school, and 141(48.8%) from university or above.
Table 1 shows the characteristics of the visiting activities of
the respondents. For the visiting ways, on foot(63.6%) was
more than buses and on foot(25.3%), buses and cableway
(11.1%). Most tourists visited Mount Tai on foot, confirming
the importance of Mount Tai sign system again. Leisure
(52.5%) was the most important tourist purpose, followed by
blessing(25.2%), exercise(14.8%), understanding natural and
cultural resources(4.0%), and others(3.5%).
Most people visited Mount Tai once a year(33.9%), followed
by three times(21.3%), four times and over(18.3%) and
twice(11.0%). In terms of the types of partners, family or
friends(62.0%) were the best options, followed by groups
(19.3%), individuals(12.5%) and others(6.2%).
2. Factors Analysis of Sign System

In this study, reliability and KMO tests were conducted
before factor analysis. Generally, if the Cronbach Alpha is
above 0.6, there is no problem with the reliability(Lai and
Chen, 2010). In this study, the Cronbach Alpha value is 0.919,
which can be said to be highly reliable. And if the value of
KMO is greater than 0.5 and the value of Bartlett is less than
0.05, it is suitable for factor analysis(Feng and Huang, 2009).
As Table 2 indicated, KMO value is 0.890 and Bartlett value
is 0.0000 in the present study, illustrating that the 22 evaluation items are suitable for factor analysis.
As a result of the factor analysis of the Mount Tai Mountaineering Road sign system, four factors were extracted from
the 22 evaluation items. Generally speaking, if the eigenvalue
is greater than 1, the factor analysis can be carried out and if
the total load value is greater than 0.7 then most of the
information in the evaluation items can be explained (Zhang,
2004). In this study, the eigenvalue is greater than 1 as Table
3, and the total load value is 85.245%, which can explain the
Table 2. KMO and Barlertt’s test

Kaiser-Meyer-Olkin measurement of
standard formation adequacy

0.890

Bartlett’s sphere detection

8,287.886

Freedom

231

Significant probability

0.000

Table 3. Total variance explained

Initial eigenvalues

Rotation sums of
squared loadings

Cumulative
Variance
variance
Total contribution
contribution
(%)
(%)

Cumulative
Variance
variance
Total contribution
contribution
(%)
(%)

1

8.346

37.935

37.935

6.257

28.441

28.441

2

4.229

19.223

57.158

4.787

21.757

50.198

3

3.887

17.668

74.826

4.221

19.186

69.383

4

0.292

10.419

85.245

3.490

15.862

85.245

Factor

information about 22 evaluation items.
The four influence factors were analyzed in detail as Table
4. First, factor a is closely related to the 7 evaluation items,
and load factor 1 has the highest load, so it is classified as
factor a. As the evaluation items are related to the content of
the sign system, factor a is named as Interpretation Content.
Second, factor b is closely related to the 6 evaluation items,
and load factor 2 has the highest load, so it is classified as
factor b. Here b2 refers to the height or angle of the
signboard that tourists watch, which represents the
humanized scale of the appearance of the sign system. And
b1, b4 refers to the overall consistency and coordination
between materials, colors and the environment. Material and
color are represented by appearance or modeling. Therefore,
factor b is named as Appearance Modeling.
Third, factor c is closely related to the 5 evaluation items,
and load factor 3 has the highest load, so it is classified as
factor c. Here c1 refers to the interpretation method of
whether the content of interpretation of the sign system can
be connected through mobile devices. And c5 means the
interpretation in multi-language, which is an embodiment of
interpretation form. Therefore, factor c is named as Interpretation Method.
Finally, factor d is closely related to the 5 evaluation items,
and load factor 4 has the highest load, so it is classified as
factor d. The location of d1 and the quantity of d2 are the
layout of the sign system. The repair of damage of d3 and
the renewal of facilities of d4 are involved in the daily
management of the sign system. Therefore, factor d is named
as Layout Management.
Therefore, the four influence factors of Mount Tai Mountaineering Road sign system are settled as Interpretation
Content(factor a), Appearance Modeling(factor b), Interpretation
Method(factor c), Layout Management(factor d) respectively.
한국조경학회지 제 48권 3호(2020년 6월)
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Table 4. Rotated component matrix and weight

Factor

a. Interpretation content
(0.325)

b. Appearance modeling
(0.263)

c. Interpretation method
(0.233)

d. Layout management
(0.179)

Load factor
4

Weight
(  )

0.118

.125

0.148

0.111

0.118

0.147

0.110

0.125

0.080

0.145

0.943

0.037

0.159

0.077

0.144

0.935

0.100

0.095

0.110

0.143

a6. Educational in interpretation content

0.915

0.057

0.170

0.072

0.140

a7. Interested in content

0.867

0.080

0.063

-0.020

0.133

b1. Unity of style

0.079

0.927

0.035

0.057

0.175

b2. Consideration of human scale

0.055

0.922

0.100

0.095

0.174

b3. The beauty of appearance

0.040

0.889

0.097

0.018

0.169

b4. Harmony with surrounding environment

0.121

0.863

0.053

0.039

0.163

b5. Originality of modeling

0.092

0.844

-0.004

0.082

0.160

b6. Sustainability of material

0.116

0.841

0.099

0.081

0.159

c1. Using new media and smart facilities

0.119

0.053

0.953

0.117

0.204

c2. Meeting the participation needs of tourists

0.112

0.071

0.946

0.186

0.202

c3. Complexity of function

0.138

0.075

0.943

0.192

0.202

c4. Varied ways of interpretation

0.134

0.042

0.940

0.136

0.201

c5. Multiple language expression

0.203

0.136

0.895

0.232

0.191

d1. Obviousness of location

0.107

0.068

0.174

0.928

0.258

Evaluation items

Weight 

1

2

3

a1. Adequacy of content composition

0.957

0.096

a2. Readability of interpretation content

0.953

0.128

a3. Correctness of interpretation content

0.944

a4. Content focus on scenic resources
a5. Diversity of content

d2. Quantity setting standard

0.107

0.059

0.155

0.921

0.256

d3. Damage and repair

0.088

0.102

0.225

0.894

0.248

d4. Renewal of facilities

0.088

0.095

0.204

0.858

0.238

3. Satisfaction Analysis of Sign System

1) Evaluation Scale Derivation
The evaluation object set is    ⋯ . Here S is
the sign system of Mount Tai Mountaineering Road,  is the

of influence factors are: Interpretation Content, Appearance
Modeling, Interpretation Method, Layout Management.
First, the Interpretation Content with the highest weight
value is an important source for tourists to obtain information
of scenic spots, which is related to the understanding of

Interpretation Content,  is the Appearance Modeling,  is

resource value and whether the tourism process is smooth.

the Interpretation Method, and  is the Layout Manage-

Therefore, the Interpretation Content is of practical signi-

ment.
The evaluation scale set in this study is            .
The range is set from 1 to 5 points. First, excellent rating
section  is divided into 4<xi 5, good rating section  is

ficance to tourists. The Appearance Modeling with the second

divided into 3<xi 4, and medium rating section  is 2<xi3,

read and the degree of reading (skimming or intensive rea-

3, bad rating section  is 1<xi<2, and terrible rating section

ding). Therefore, the style, beauty of appearance and material

 is xi 1.

of the model are of aesthetic significance to tourists. The

≤

≤

≤

2) Weight Values Calculation
The weight values of various evaluation items and influence factors of the Mount Tai Mountaineering Road sign
system are shown in Table 4. The order of the weight values
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highest weight value, that is, whether the style, appearance
and material of the sign system meet the needs of tourists for
beauty and ergonomics, is directly related to the time tourists

Interpretation Method having the third-highest weight value
is not only involving static reading, but also including dynamic
audio interpretation, connecting mobile devices, etc. In
addition, the use of multiple interpretation forms or ways can
enhance the understanding of tourists(Niu, 2008). Therefore,
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various forms of interpretation have various significance for
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is medium.

tourists. At the end, the location and quantity of Layout

The fuzzy evaluation value of Mount Tai Mountaineering

Management, and the repair of damage are affected by external

Road sign system is 3.042. According to the evaluation scale,

human factors. Therefore, it has other external significance

the level is good.

for tourists.
The order of weight values is also the order of importance
for tourists. The Interpretation Content and Appearance Modeling with higher weight value are more important to tourists.
So it can be concluded that tourists pay more attention to the
practicality and aesthetics of the sign system.
3) Fuzzy Comprehensive Evaluation
In this study, the evaluation formula



 ∘ 

    is

 





used to calculate the vector of the evaluation result of the
influence factors of the Mount Tai Mountaineering Road sign
system.
The evaluation result vector of the Interpretation Content
is as follows:
    ∘ 
        ∘
     
    
    
    
    
    
     
      
(7)





The result vector of the normalization of the Interpretation

Content is [0.089, 0.235, 0.473, 0.162, 0.041]. Through similar
calculation, the result vector of normalization of Appearance

Modeling is [0.082, 0.223, 0.417, 0.233, 0.045], the result vector
of normalization of Interpretation Method is [0.052, 0.196,

4) Satisfaction Analysis of Each Factor
(1) Analysis of Factor a(interpretation content)
Interpretation Content is an important factor affecting the
interpretation value of the sign system. It has the highest
weight and is an important medium for tourists to understand
the information of the scenic spot(Pan, 2015). As shown in
Figure 4, the evaluation values of a1(3.204), a3(3.777) and
a5(3.180) are higher than the average(3.166) of the Interpretation Content. It basically meets the needs of tourists. The
evaluation values of a2(2.810), a6(3.105) and a7(2.933) are
lower than the average(3.166) of the Interpretation Content,
indicating that there is still room for improvement in these
three aspects. And the evaluation value of a4(3.152), a5(3.180)
and a6(3.105) are approximately the same as the average
(3.166)of Interpretation Content.
Here a3(3.777) with the highest evaluation value, indicates
that the interpretation content of the Mount Tai Mountaineering Road sign system is professional and scientific.
However, the readability of the interpretation content a2
(2.783) has the lowest evaluation value. For example, the
readability of the signboard in the scenic spot of "Kuai
Huosan(快活三)"is rather low due to the size of the characters or the material it used(Refer to Figure 5a). Therefore, it
is necessary to take countermeasures on the readability of
interpretation content.
In addition, from the perspective of a7(2.933), the second
lowest evaluation value, it can be found that excessively

0.318, 0.386, 0.048], the result vector of normalization of Layout
Management is [0.076, 0.263, 0.410, 0.166, 0.085].

The normalized result vector of Mount Tai Mountaineering

Road sign system is [0.076, 0.228, 0.410, 0.234, 0.052]. The

evaluation result vector and its corresponding evaluation value
are calculated. The fuzzy evaluation values of four influence
factors are 3.169 for Interpretation Content, 3.064 for Appearance Modeling, 2.818 for Interpretation Method, 3.079

for

Layout Management. According to the evaluation scale, the
level of Interpretation Content, Appearance Modeling, Layout
Management is good, and the level of Interpretation Method

Figure 4. Interpretation content factor’s evaluation value
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a: The sign facility at Kuai
Huosan(快 三)

㓉

b: The sign facility at
eighteen Twistings(十八盤)

Figure 5. Clearness of interpretation, originality of modeling, multiple

Yu, Ying ․ Jung, Taeyeol

the sign system of Mount Tai Mountaineering Road is mostly
in an upright position, without taking the height and angle of
tourists’ reading into consideration. The sign facilities on
Mount Tai Mountaineering Road are mostly cuboids in shape,
lacking the originality of the Mount Tai, which is easily cause
the aesthetic fatigue of tourists(Refer to Figure 5b). In
particular, 33.6%(92% of female)of the respondents thought
that there was no beauty in modeling, 21.5%(74% of male)
of the respondents thought that there was beauty in modeling. 42.6%(93% of female)of the respondents thought that
there was no originality in modeling and 13.7%(82% of male)
of the respondents thought that there was originality in
modeling. This shows that the appearance of the sign system
is related to gender.

language expression

specialized interpretations will lead to a decrease in the interest
of tourists.
(2)Analysis of Factor b(appearance modeling)
As shown in Figure 6, the evaluation of b1(3.177) and
b6(3.635) are higher than the average(3.067) of Appearance
Modeling.
In particular, b6(3.635) material sustainability is the highest
one. The reason is held that most of the materials of the
Mount Tai Mountaineering Road sign system are wood and
stone, which not only harmonizes with the environment of the
scenic spot, but also meets the needs of the sustainable development of the scenic spot. Furthermore, the evaluation
value of b4(3.123) is close to the average(3.067) of Appearance Modeling. On the other hand, the evaluation value of
b2(2.888), b3(2.852), b5(2.730) are lower than the average
(3.067) of the Appearance Modeling. It is attributed to that

Figure 6. Appearance modeling factor’s evaluation value
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(3) Analysis of Factor c(interpretation method)
Interpretation Method is an important factor affecting the
interpretation effect of the sign system. Of the four factors,
the comprehensive evaluation value(2.818) of factor c is the
lowest, and its evaluation grade is medium.
As shown in Figure 7, the evaluation values of c1(2.992)
and c5(3.014) are higher than the average(2.854) of the
Interpretation Method, which means it can basically meet the
needs of tourists. The evaluation value of c3(2.895)is similar
to the average(2.854) of Interpretation Method. On the other
hand, the evaluation of c2(2.63) and c4(2.738) are lower
than the average(2.854). It is believed that the low degree of
satisfaction is due to the lack of consideration of visitors'
participation and diversity of presentation methods(e.g., interesting questions and answers, story cohesion, etc.). In 2015,
Mount Tai scenic area implemented the Intelligent Scenic

Spot(智慧景區) project, which can be connected to smart

Figure 7. Interpretation form factor’s evaluation value
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V. Conclusion

Figure 8. Placement management factor’s evaluation value

mobile devices through the

QR

code on signboards, and

Interpretation Method is represented in various languages
such as Korean, Chinese, Japanese and English(Refer to
Figure 5b).
(4) Analysis of Factor d(layout management)
As shown in Figure 8, compared with other influence factors
(factor a, b, c), the evaluation value of the evaluation items
of Layout Management is not significantly different. Firstly,
the evaluation values of d1(3.213) and d2(3.162) are higher
than the average(3.076), and these two items have the highest
weight, indicating the importance of placement position and
quantity. In addition, the evaluation value of d4(3.006) is almost
the same as the average(3.076) of Layout Management. But
the evaluation value of d3(2.923) is the lowest one. In the
course of many field investigations, it was found that some of
the sign facilities were damaged continuously. For example,
the large electronic sign facility at Halfway Gate to Heaven
(中天門) and the commentary on the Santandie cascade(三潭
疊瀑) have already been damaged.
The grade of the overall fuzzy comprehensive evaluation
result of the Mount Tai Mountaineering Road sign system is
good, proving that the sign system could basically meet the
needs of tourists. The fuzzy comprehensive evaluation results
of the four influence factors shows that the three influence
factors of Interpretation Content, Appearance Modeling and
Layout Management are good and are thought to basically
satisfy the needs of tourists. However the level of Interpretation Method as the influencing factor is medium. It can
be ascribed to that the way of interpretation does not deepen
the understanding of natural and cultural value of tourists in
the Mount Tai Mountaineering Road.

In this study, the satisfaction of tourists to the sign system
of Mount Tai Mountaineering Road was investigated by
questionnaire, and the factor analysis and fuzzy comprehensive evaluation were carried out. The results are as follows.
First, four influence factors were including Interpretation
Content, Appearance Modeling, Interpretation Method and
Layout Management. The Interpretation Content involved
content structure and content accuracy, etc.. The Appearance
Modeling contained the style and humanized scale of sign
facilities, etc.. The Interpretation Method consisted of new
media and the participation of tourists, etc., and the Layout
Management comprised the evaluation items such as location,
quantity and daily management etc..
Second, the order of the weight value of the Mount Tai
Mountaineering Road sign system was Interpretation Content,
Appearance Modeling, Interpretation Method, Layout Management respectively from high to low, and the conclusion that
tourists paid more attention to the characteristics of practicality and aesthetics could be drawn. Moreover, the weight
values of Interpretation Content and Appearance Modeling
were the highest. These can be thought to be the most
important factor for tourists. The Interpretation Content had
the most practical significance because it could provide the
most information to visitors, and the Appearance Modeling
had aesthetic significance such as the style, appearance and
material of the sign system. Therefore, it was thought that
the sign system should provide practical information and
beauty to make people feel better in the process of tourism.
Third, the overall satisfaction rating of the Mount Tai
Mountaineering Road sign system was good and was thought
to basically satisfy the needs of tourists. From the four
factors, the satisfaction evaluation level of the Interpretation
Content, Appearance Modeling, Layout Management is good,
and Interpretation Form is medium.
By this study, the following suggestions are provided to
improve the satisfaction degree of tourists for the sign system
on Mount Tai Mountaineering Road in the future.
First of all, the interest of the content and educational
significance of interpretation for tourists should be strengthened. For example, When expressing the meaning of No
Smoking, interesting expressions, such as “Into the heaven,
why do we need smoke from man's world(進入天堂,

何需人間煙
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火)",

“I'm most afraid of the smog, making your beautiful
face blurred(我害 煙霧蒙蒙，模糊了 美麗的面容)”can be

怕

您

used(Zhang, 2016). In addition, poems or poem tablets(詩碑)
left by famous people in past dynasties on Mount Tai can be
interpreted by stories that are easy to understand or questions
and answers. Second, improve the aesthetic appearance of the
sign system, and take the humanized design into consideration.
For instance, design the sign system in accordance with the
image of Mount Tai to endow it with the originality. In
addition, the construction should take the humanized angles
and scale into account. For example, the reading angles of
tourists can be adjusted automatically according to the
sunlight. Third, the way of interpretation can be optimized to
encourage tourists to participate and experience. For example,
based on the history that ancient Chinese emperors ascented
Mount Tai for offering sacrifices to gods of universe(封禪),
the participatory interpretation of ‘treasure hunt’ could be
introduced. In addition, the famous stele of Mount Tai is
inscribed with "insect two( 二)", which is literally "insect
two", but it is actually representing "wind moon(風月)". It

虫

was engraved by Liu Tinggui(劉廷桂), a famous calligrapher
of the Qing Dynasty, in order to praise the infinite scenery of
Mount Tai. Here the insect two is the traditional Chinese
characters of wind moon(風月) without the outer borders.
Visitors can participate in crossword puzzles based on
historical stories, which would not only help them understand
the culture of Mount Tai, but also increase their interesting
participation. Forth, through modern information technology,
scenic spots can share the temperature information of each
scenic spot, the number of tourists, the best time to visit and
the angle of view and other information. By this way, tourists
can make personalized tour routes according to their own
needs.
------------------------------------주 1. The interpretation content of the sign system is not only used as
information communication, but also explaining the meaning of
things and the relationship between things, therefore the content
must be educational, scientific and artistic to achieve the environmental education. Interpretation method of the sign system: the
interpretation and exchange of information are realized through
various media. The interpretation purpose of the sign system: to
help tourists understand the natural culture of the scenic spot,
improve their tour experience, cultivate their awareness of environmental protection and ultimately enhance people's behavior(Lewis,
1980; Ham, 1993, Beck and Cable, 2000).
주 2. Mainly: ① Peer-reviewed ② Expert review ③ External personnel
review ④ Observation of tourists' attention to interpretation services
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⑤ Observation of tourists' watching or listening time ⑥ Regular
interval photography ⑦ Tourists' preference for interpretation ⑧
Observation of tourists' behavior ⑨ Observation of tourists' tour
track ⑩ Self test device ⑪ Questionnaire survey ⑫ Official visit ⑬
Informal visit.

References

1. Beck, L. and T. Cable(2000) The Trend of Interpretation in the
Twenty-first Century -- 15 Guiding Principles for Interpreting Nature
and Culture, Taipei: Pinto Co., Ltd.
2. Chang, Z. J.(2009) Study on the Plan and Design of Huaqing Hot
Spring’s Sign System. Master, Dissertation. Xi'an University of Architecture.
3. Deng, M. Y.(2010) Study on the optimization of tourism interpretation system of heritage scenic spots based on demand analysis
Tourism Tribune 7(25): 35-40.
4. Dierking, L. D. and W. Pollock(1998) Questioning Assumptions：An
Introduction to Front-end Studies in Museums. Washington. DC：
Association of Science Technology.
5. Feng, Z. C. and F. Q. Huang(2009) SPSS Course of Social Science
at the Same Price. Beijin: Tsinghua University.
6. Gross, M., R. Zimmermanet and J. Buchholz(2006) Signs Trailsand
Wayside Exhibits: Connecting People and Places. Wisconsin: UWSP Foundation.
7. Ham，S. H.(1993) Environmental Interpretation: A Practical Guide
for People with Big Ideas and Small Budgets Golden, CO: Fulcrum
Publishing.
8. Hu, Y. J. and S. H. He(2000) Comprehensive Evaluation Method.
Science Press.
9. Huang, R.(2013) Study on personalization design approach of sign
system in tourist attractions a case study of three Gorges Chexi Folk
Custom Tourist Spot. Ｒesource Development ＆ Market, 30(5):
614-618.
10. Ji, S. S. and Y. K. So(2014) Research reports: A preceding study for
the suggestion on effective sign design system at hantangang
auto-camping site, Journal of the Korea Society of Design Culture
(9): 323-331.
11. Kim, J. P., J. H. Suh and H. S. Yeo(2015) A study on guidance
facilities design considering color characteristics of rural areas Focused on Gyeonggi-do Hwaseong-si Cheongmir Dinosaur Village，
Korea Design Knowledge Society 34(6): 143-153.
12. Kuehn, D. M., T. T. Ted and B. Larry(1995) Interpretation of
Cultural and Natural Resources State College PA: Venture.
13. Lai, G. Y. and C. Chen(2010) SPSS 17.0 common functions and
application examples. Beijing Electronic Industry.
14. Laws, E.(1998) Conceptualizing visitor satisfaction management
inheritage settings： An exploratory blueprinting analysis of Leeds
Castle, Kent. Tourism Management 19(6): 545-554.
15. Lewis, W. J.(1980) Philadelphia, PA: Eastern National Parkand
Monument Association, Interpreting for Park Visitors.
16. Luo, F., Y. D. Zhong, J. Li and H. J. Fu(2005) Types and
effectiveness of tourism interpretation in Huangshan park. Tourism
Science 5: 34-37.
17. Madin, E., M. P. and D. M. Fenton(2004) Environmental interpretation in thegreat barrier reef marine park: An assessment of
programme effectiveness. Journal of Sustainable Tourism 12(2):
121-137.

The Satisfaction Analysis of Mount Tai Mountaineering Road Sign System

18. Niu, X.(2008) Study on the tourism interpretation system of Beijing
urban park: Taking Taoranting Park as an example, Journal of
Beijing Normal University (Natural Science Edition) 12(6): 74-82.
19. Pan, Z. Q.(2015) A study on the interpretation validity of tourist
signs based on fuzzy comprehensive evaluation
A case study of
Shanghai Historical District, Resources Science 37(5): 1861-1869.
20. Parks, C.(1978) Ottawa: Parks Canada, Engineering and Architecture
Branch.
21. Roggenbuck, J. W.(1979) The filed experiment: A suggested method
for interpretive evaluation Journal of Interpretation 4(1): 9-11．
22. Tang, J. L.(2003) An initial discussion about tourist interpretation
system :A case study of Yinlusong Scenic Spot in Mt .Daowu,
Tourism Tribune 18(3): 14-17.
23. Tang, M. D.(2006) A framework for interpretation system in tourist
areas, Tourism Tribune 21(1): 64-68.
24. Tilden, F.(1957) Chapel Hill: University of North Carolina Press,
Interpretingn Our Heritage.
25. Veverka, J. A.(2008) Tourism interpretation system planning. Translated by Guo Yujie, Wu Bihu, Yu Ping. Beijing: China Tourism.
26. Wagar, A. J.(1976) Evaluating the effectiveness of interpretation
Journal of Interpretation 1(1): 1-8.
27. Wang, J.(2014) Researches on the interpretive planets effects based
on fuzzy comprehensive evaluation: A case study of Songshan
National Nature Reserves, Tourism Science 28(5): 21-30.
28. Wang, X.(1989) Study report on the planning of interpretation
system of Tailuge Park: Tailuge Park Management Office.
29. Won, Y. K. and D. J. Kim(2017) A study on evaluation of micropressure wave reduction technology using fuzzy comprehensive
evaluation, International Journal of Contents 17(10): 231-240.

—

Journal of the Korean Institute of Landscape Architecture 199

30. Wu, J.(2009) A Study on the Interpretation Effect of Scenic Spot
Logo System Taking Zizhuyuan Park as an Example, Beijing: Master's
Thesis of Capital Normal University.
31. Zhang, J. H.(2004) Investigation and analysis method in planning and
design
Factor analysis Gardens in China, Chinese Landscape
Architecture 9: 73-78.
32. Zhang, L. M. and D. H. Hu(2006) Planning and design of interpretation system for tourist attractions. Beijing: China Tourism.
33. Zhang, M. X. and Y. X. Lin(2002) Introduction to Interpretation.
Taipei: Taiyuan.
34. Zhang, M.(2016) A study on the persuasive effect of standard signs
in scenic spots
Based on the matching effect of language style
and color potency, Journal of Tourism 31(3): 79-87.
35. Zhong, L. S. and J. Wang(2011) Investigation and analysis on
situation of ecotourism development in protected areas of China. Acta
Ecologica Sinica. 31(24): 7450-7457.
36. Zhong, L. S., J. S. Chen and Y. H. Wang(2000) Planning and design
of signage system in Bitahai ecotourism zone. Chinese Landscape
Architecture 16(3): 50-51.
37. Zhong, Y. D. and F. Luo(2006) Discussion on the planning and
design method and technology of tourist interpretation board. Journal
of Zhongnanlin University 1: 95-99.
38. Chinese scenery of interest to foreigners. Qilu News, 2014, Retrieved
March 23, 2020 from http://taian.iqilu.com/taianmansheng/2014/
2176797.shtml
39. Mount tai mountaineering road’s(middle road) figure. 2019.11.21.
updated date, Download with 91 satellite maps software(Mount Tai
in Shandong, China).

–

–

Received : 29
Revised : 05
18
Accepted : 18
3인익명 심사필

April,
June,
June,
June,

2020
2020
2020
2020

(1st)
(2nd)

한국조경학회지 제 48권 3호(2020년 6월)

33

