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ABSTRACT

As ‘design for all’ and ‘adaptable design’, universal design is highly demanded to be adopted in neighborhood
forest trail. The research areas were Mt. Doeum in Pohang, Gyeongsangbuk Province and Mt. Anma in
Chuncheon, Gangwon Province which were equipped based on 7 principles of universal design. The purpose
of this research is providing baseline data for effective formulation of forest trail using universal design through
visitors' evaluation on forest trail facilities by importance-performance analysis. Visitor's evaluation was
achieved through questionnaire survey, and total 247 pieces of subjects were used for the analysis, 114 pieces
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from Mt. Doeum in Pohang and 113 pieces from Mt. Anma in Chuncheon. The residential areas of the
respondents were mainly near each mountain - Mt. Doeum and Mt. Anma. According to the responses, nature
study and education were the biggest reasons for the respondents' visits to Mt. Doeum, and so was the health
to Mt. Anma, which are representative types of visiting behavior to nearby forest trails. The mean of importance
was shown to be 3.87 while that of performance was 4.04, being a little higher than importance's, in
importance-performance analysis of Mt. Doeum. This result suggests that the responders placed positive value
on the forest trail applying universal design. It is necessary to improve the safety and convenience of

guidance-safety handrail, make information sign easy to understand, and introduce an interpretive sign meeting
the visiting purposes of visitors. Also, the management to make the road surface flat is in demand for the
accessibility to forest trail. The mean of importance was 3.92 and that of performance was 3.99 in Mt. Anma,
which suggests the necessity of improvement in safety of pavement material and boundary safety facilities.
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Table 1. General description of forest trail facilities in study area

Item Pohang(Mt. Doeum) Chuncheon(Mt. Anma)
Trail length(m) 270 280
Trail slope(%) 8~10 8~10
Trail width(m) 1.25 1.2
Trail paving material Board walk Broken stonea-l:lc;ulsgl:;c: dSt‘?VI;T; Harden lime
Safety-guardrail material Wood Steel picket+p.p. rope
Safety-guardrail height 1.2 0.8
Handrail for handicapped person Exist Non-exist

Tralll guidance braille block for Non-exist Exist
handicapped person
Bench, observation wood deck, bower

Rest facility (established before forest trail construction)

Bench, observation wood deck

Forest trail information, interpretive sign,

Sign Forest trail information tree name label

S EpoldiE 29l PSS Hstdch 4 SRS HAHKS 8~10%7} HES Selrh wHARE 44
o 47as] 4 AT BORE TUTh ARIS SUHE  +AES ZUW F A vl oYL AE Sk =

oAl 7 ol ARl 13RE AX)stec, A AAVHALE BAZ i FAEE DG AT
bR GUMACIY NE $7 Zo] 280m, eWE  F AUEI pRIE o} 851d 08m Fo|2 AXFHAT
2 12amyon, £ s R B olgo] K &7 TR A3t A4S AYHAS ST AH

Table 2. Social characteristics of respondents

Pohang(Mt. Doeum) Chuncheon(Mt. Anma)

Valiablea Category Frequency(%)

Male 59(44.0) 69(61.1)

Gender Female 72(53.7) 44(38.9)
18-29 10(7.5) 40(35.4)

30-39 11(8.2) 29(25.7)

Age 40-49 37(27.6) 23(20.4)
50-59 54(40.3) 16(14.2)

Over 60 18(13.4) 5(4.4)

Less middle school 43.0) 32.7)

Education High school 66(49.3) 37(32.7)
College and university 55(41.0) 63(55.8)

More graduate school 6(4.5) 10(8.8)

Office worker 10(7.5) 20(17.7)

Independent business 15(11.2) 18(15.9)

Public service personnel 6(4.5) 14(12.4)

Occupation Professional and technical jobs 13(9.7) 16(14.2)
Agriculture forestry-fishery industries 3(2.2) 6(5.3)

Housewives 50(37.3) 16(14.2)

Students 11(8.2) 18(15.9)

etc. 18(13.4) 5(4.4)

Pohang 112(83.6)
. e Neighborhood of Pohang 19(14.2)

Residentialdistrict Chuncheon 104(92.0)

Neighborhood of Chuncheon 9(8.0)
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Table 3. Visiting aim of respondents

Pohang Chuncheon
Item Mt. Doeum Mt. Anma
Frequency(%)

To enjoy natural scenic beauty  30(22.4) 16(14.2)
To nature study and education 55(41.0) 16(14.2)
To take a rest 14(10.4) 30(26.5)
To enjoy mountain climbing 7(5.2) 7(6.2)
For the exercise 15(11.2) 41(36.3)
ete. 10(7.5) 3(2.7)

Table 4. Frequency of visiting

Visiting Pohang Chuncheon
. Mt. Doeum Mt. Anma
experience Frequency(%)
First visit 33(24.6) 37(32.7)
Repeat visit 97(72.4) 76(67.3)
Table 5. Visitor group type
Pohang Chuncheon
Companion Mt. Doeum Mt. Anma
Frequency(%)
Family 15(11.2) 18(15.9)
Colleague and friend 27(20.2) 46(40.7)
alone 15(11.2) 36(31.9)
Group 67(50.0) 11(9.7)
ete. 7(5.2) 2(1.8)
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Table 6. Mean and paired samples t-test of importance and performance attribute in Mt. Doeum, Pohang

Importance Performance Mean
Attribute (Y axis) (X axis) o t value Sig.
difference
Mean Mean

1 Slope to trail entrance 3.69 4.11 0.42 3.697  0.000**

2 Existence or non-existence of access obstacle 3.7 422 0.52 4.179  0.000**

3 Accessibility to trail structure 3.81 4.22 0.41 4.035  0.000**

4 Proper trail width 3.77 3.97 0.20 1.905 0.059

5 Using safety of paving material 3.83 4.11 0.28 2.799  0.005**

6 Using convenience of paving material 3.85 4.13 0.27 2967  0.004**

7 Suitability of safety-guardrail height 3.79 3.93 0.14 1.289 0.200

8 Using convenience of 3.93 3.95 0.02 0.213 0.832

9 Using safety of handrail 3.99 4.03 0.04 0.350 0.727

10 Accessibility to sign 3.78 3.77 0.02 -0.126 0.900

11 Understanding of sign contents 3.95 3.92 0.03 -0.250 0.803

12 Suitability of sign information 3.86 3.82 0.04 -0.328 0.744

13 Using convenience of rest facilities 3.89 4.07 0.18 1.847 0.067

14 Using safety of rest facilities 4.01 421 0.21 2.230 0.027*

15 Using convenience of observation wood deck 3.99 4.08 0.09 0.954 0.342

16 Using safety of observation wood deck 3.98 4.05 0.06 0.595 0.553

Mean 3.87 4.04 0.17

*p<0.05, **p<0.01
Importance(unimportance: 1 - importance: 5), performance(Unsatisfaction: 1 - satisfaction: 5)
vlest 23} BTN AA, HIS WABE] FT, WA F HASS XFOE She 2249 HEA) 2 W5 P2
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Figure 1. Importance-performance action grid of Mt.
Doeum, Pohang(the number is same thing
of Table 6)
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Figure 2. Importance-performance action grid of Mt.
Anma, Chuncheon(the number is same
thing of Table 7)
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Table 7. Mean and paired samples t-test of importance and performance attribute in Mt. Anma, Chuncheon

Importance Performance

Mean

Attribute (Y axis) (X axis) difference t value Sig.
Mean Mean
1 Slope to trail entrance 3.74 3.84 0.10 0.976 0.331
2 Existence or non-existence of access obstacle 3.78 3.79 0.01 0.088 0.930
3 Accessibility to trail structure 3.91 3.99 0.08 0.913 0.363
4 Proper trail width 3.74 4.01 0.27 2.726 0.007**
5 Using safety of paving material 3.93 4.00 0.07 0.700 0.485
6 Using convenience of paving material 3.89 4.03 0.13 1.430 0.155
7 Suitability of safety-guard rope height 3.79 3.88 0.09 1.055 0.294
8 Accessibility to sign 3.84 3.85 0.01 0.107 0.915
9 Understanding of sign contents 3.97 3.99 0.02 0.208 0.836
10 Suitability of sign information 4.15 4.04 3.26 -1.241 0.217
11 Using convenience of rest facilities 3.90 3.94 0.04 0.446 0.657
12 Using safety of rest facilities 4.03 4.12 0.09 1.105 0.271
13 Using convenience of observation wood deck 4.03 4.12 0.09 1.079 0.283
14 Using safety of observation wood deck 4.18 4.21 0.04 0.361 0.719
Mean 3.93 3.99 0.06

*p<0.05, **p<0.01

Importance(unimportance: 1 - importance: 5), performance(Unsatisfaction: 1 - satisfaction: 5)
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Table 8. Location of 16 attribute on importance-performance action frid by variable in Mt. Doeum, Pohang

Variable Category Keep Up the Good Work  Concentrate Here Low Priority Possiable Overkill
1°2°3%,7,9° 11,14, 8°,10,12,13,16 d s ~o o
_— Male 15(50.0%) (G13%) 4%6.3%) 5,6(12.5%)
5,7,8°9°10,11,12 1°,2°,3°4°6,13
0, 0, R A EA ] s ) e 37 5T 9V
Female 14,15,16(18.8%) (0.0%) (43.8%) (37.5)
8,9,11,12,13,14,16 4,6°7,10 b
- i) 57y 3 > b > AR 0,
18-39 3,5,15(18.8%) (43.8%) (25.0%) 1°,2(12.5%)
1°,4,7°,8,10,11,12 2°3%5,6,9°,
Age 40-59 16(6.3%) 15(6.3%) (43.8%) 13,14° 43, 8%)
1a523,3a’4’5’6a’7a7
Over 60 9°13,14% 15,16 8,10,11,12(25.0%) (0.0%) (0.0%)
(75.0%)
7,8°,10°11,12 1,2,3°4,5,9",
‘ Low 6,14,15,16(25.0%) (0.0%) (31.3%) 13(43.8%)
Education 2,3%5,13,14,15 7,8%.9%10% 11,12
: 3/ 9y > k) s A 2 ) ) b 0, o,
High 16043.8%) (37.5%) 4,6(12.5%) 1(6.3%)
3,4,5,6,8,9,10%,
Physical Yes 11512,14,15,16 2(6.3%) 1(6.3%) 7,13(6.3%)
disability (75.0%)
No 13,14,15(18.8%) 8,9,11%,16(25.0%) 4,7,10* 12(25.0%) 1,2,3,5,6(31.3%)

*The number is same thing of Table 6

*Independent sample t-test and one-way ANOVA were used
in importance mean value by variable at p<0.05
in performance mean value by variable at p<0.05

* is larger than °
° js larger than °
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Table 9. Location of 14 attribute on importance-performance action grid by variable in Mt. Anma, Chuncheon

Variable Category  Keep Up the Good Work Concentrate Here Low Priority Possiable Overkill
Male 9,10,11,12,13,14(42.9%) 3,8(14.3%) 1,2,7(21.4%) 4,5,6(21.4%)
Gender
Female 6,12,14(21.4%) (52’}(2}/3) 1,2,7,8,9,11(42.9%) 3.4(14.3%)
B 1)
10412913 192,3,4,5%,6,7,8™
- d 0, s ) slendy Tyl sV /o ) o
18-39 14%7.1%) 21.4%) 5% 1171 4%) (0.0%)
3,5°,6,7,8%,9%,10°,11*, 0 0 c
- TR N . 1,2,4(21.4%
Age 40-59 1213, 14(78.6%) (0.0%) (0.0%) ,2,4( o)
3,5,9,9,10,12,13,14 1,4,7,11
sl s IV a1, sy iy 2.0 671(y
Over 60 (57.1%) (28.5%) (7.1%) (7.1%)
Educat Low 9,11°,12,13,1435.7%)  3,7,10(21.4%) 1,2,8(21.4%) 4,5,6(21.4%)
ucation
High 10,12,13,14(28.5%) 5,6,9(21.4%) 1,2,7,8,11° 3,4(14.3%)
1°,2,3°,4°,5,6,7,8,9°,10°, o o
’ i ; . 0.0%
Physical Yes 11,12,13%,14(100.0%) (0.0%) (0.0%) (0.0%)
cniT d oy nd
disability No 10°,12,13%,14(28.5%) 9%(7.1%) ! 2(20%;;;” 4°,6(14.3%)

*The number is same thing of Table 6

*Independent sample t-test and one-way ANOVA were used

* is larger than ° in importance mean value by variable at p<0.05

¢ is larger than °

in performance mean value by variable at p<0.05
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