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Drivers’ Understanding of Traffic Pavement Markings

ABSTRACT

Traffic pavement markings are one of primary transportation facilities that provide drivers with various road information directly.
Thus, a clear understanding of traffic pavement markings is utmost important to improve traffic safety as well as to establish a proper
traffic culture. However, no past studies examined drivers’ understanding of traffic pavement markings in Korea. Hence, this study
investigated drivers’ understanding of traffic pavement markings through an elaborated administrated survey, and analyzed the
relationship between various drivers’ characteristics and understanding regarding pavement marking via cross-classification table and
logistic model. The analysis results show that drivers have limited understanding regarding the purpose of the markings. Specifically,
the average understanding of pavement markings is 57.41%: the lowest understanding is 25.88% for yield pavement marking, and the
highest understanding is 91.18% for advanced pedestrian crosswalk pavement marking. This study also revealed that the understanding
of some pavement markings are somewhat influenced by user group such as drivers with suspended or revoked driver licenses, but the
overall understanding of pavement markings are not significantly affected by drivers’ characteristics such as gender and driving
experiences at a=0.05. Thus, it might be desirable for policy makers to establish pavement marking-related policies for overall drivers
rather than specific drivers.

Keywords : Pavement marking, Understanding, Cross-classification analysis, Traffic culture
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Table 1. Survey Respondents (n=170)

User Group Male | Female | Sum
Experienced General Drivers 26 20 46
Drivers Suspended Drivers 76 13 89
Inexperienced Drivers 10 25 35
Sum 112 58 170
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Table 2. Ten Pavement Markings asked in the Survey
Pavement marking Image Pavement marking Image
U-turn Permissive Line o [ o o o | Slow Letter
! |
Bus Exclusive Line i i | T Yield Symbol - <:|
H |
: 0 I ]
0 0z
a
No-passing Line === m Guide Line and Arrow &{?
| 1|: | 0| ==========dill
| w | O i
Parki . i . T
arang and Sto!n ping | [ | 0 Advanced Crossing Symbol —_— 11 1
Prohibition Line lwl B <:> T
| " ] u ” i
L}
ol B
(B
- Unprotected Lefi-turn llj_’ -
Speed Limit Symbol Arrow and Letter @ iSilee) J
h

* For meaning, design standards, and application of each pavement marking, see National Police Agency (2005)

Table 3. Understanding of Pavement Markings

Pavement Marking Understanding (%) Rank
U-turn Permissive Line 86.47 3
Bus Exclusive Line 38.24 8
No-passing Line 45.88 7
Parking Prohibition Line 38.24 8
Speed Limit Symbol 90.59 2
Slow Letter 58.24 4
Yield Symbol 25.88 10
Guide Line and Arrow 47.06 6
Advanced Crossing Symbol 91.18 1
Unprotected Left-turn 52.35 5
Mean 57.41 -
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Table 4. Understanding of Pavement Markings by Three User

[t

s

Table 6. Cross-classification Analysis Results for Understanding of

Groups (%) Each Pavement Marking
User Group Pearson’s ¥ (p-value)
Pavement Marking General | Suspended | Inexperienced Pavement Marking User Grou Driving Gender
Drivers Drivers Drivers P Experience
U-turn Permissive Line 95.65 92.13 60.00 U-turn Permissive Line 26.72 7.48 3.89
Bus Exclusive Line 34.78 35.96 48.57 (0.001) | (0.006) | (0.050)
: : 2.01 0.18 1.12
No-passing Line 52.17 53.93 17.14 i i
; —— Bus Exclusive Line 0366) | (0.669) | (0.290)
Parking Prohibition Line 32.61 42.70 34.29
Speed Limit Symbol 100.00 89.89 80.00 N ing Lin 14.69 .82 611
peed Limit Symbo X . X o-passing Line 0.001) 0.178) 0.013)
Slow Letter 73.91 44.94 71.43 barking Prohibition Li 159 215 0.01
Yield Symbol 21.74 23.60 37.14 arking Prohibition Line (0.450) (0.142) (0.953)
Guide Line and Arrow 54.35 4831 34.29 Soeed Limit Svmbol 9.43 045 0.73
eed Limit Symbo!
Advanced Crossing Symbol |  86.96 95.51 85.71 P Y (0.009) (0.500) (0.393)
Unprotected Left-turn 73.91 4831 34.29 Slow Letter 13.62 1.37 1.12
Mean 6261 | 5753 50.29 ©00n | (0243) | (029)
297 0.18 2.17
Yiel 1
ield Symbo 0227) | (0.668) | (0.141)
Table 5. Understanding of Pavement Markings by Driving 133 0.03 o4
Experience and Gender (%) ide Li ) : :
p Guide Line and Arrow (0.189) (0.856) (0.164)
Driving 439 3.07 0.01
. Gender ; : : :
Pavement Marking Experience (year) Advanced Crossing Symbol ©O.111) (0.080) (0.947)
= = M d Unprotected Left-turn 13.74 243 0.19
U-turn Permissive Line | 79.55 | 93.90 | 90.18 | 79.31 P (0.001) (0.119) (0.658)
Bus Exclusive Line 39.77 | 36.59 | 41.07 | 32.76 Ho: Understandings among drivers are homogeneous.
No-passing Line 40.91 51.22 | 52.68 | 32.76
Parking Prohibition Li 32.95 43.90 38.39 37.93 ]
a; mi Lm l lSlonb 1lne 92.05 89.02 91.96 87.93 @ AR, WA olg TR i, SAE g
peed Limit Symbo . . . . _ _
b, SARSATHEAD ) Wl fETIEA|, DA
Slow Letter 62.50 | 53.66 | 5536 | 63.79 o 11 . i)ﬂ ) ;T I, ;L o] ol i
SAEA], SEABHEA], AHBEA, B ESZS| AT o]F|=:
Yield Symbol 27.27 24.39 22.32 32.76 - o °
Z Sk Ao 1 LTHIIA o ==
Guide Line and Arrow 47.73 46.34 50.89 39.66 Aol el Ao veRtot, 4 1o} el
Z 5 S|
Advanced Crossing Symbol | 87.50 | 95.12 | 91.07 | 9138 oFeA AFAZ Fof @ Aot g Zlo= 241K 0=0.05).
o = AR} 5 =
Unprotected Left-tum | 46.59 | 58.54 | 53.57 | 50.00 R el weprs frETeiide] ofsiErt fefdt Aol KAl
Mean 5568 | 5927 | 5875 | 5483 om, ofgAte] Ade frEdTdmAeh R R AR EA]
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Table 7. Understanding of Each Pavement Marking (Logistics Model)
U-tum Permissive Line Slow Letter
Variable Coef. z-value p-value Variable Coef. z-value p-value
User Group_Dummy -0.712 -0.830 0.404 User Group_Dummy -1332 -3.140 0.002
User Group_Dummy?2 -2.536 -2.980 0.003 User Group_Dummy?2 -0.023 -0.040 0.965
Driving Experience Dummy 0.374 0.520 0.606 Driving Experience_Dummy 0.101 0.260 0.797
Gender_Dummy -0.022 -0.040 0.970 Gender_Dummy 0.206 0.500 0.619
Constant 2.947 3.620 0.001 Constant 0.883 2.130 0.033
Log-likelihood (p-value) 22.42 (0.0002) Log-likelihood (p-value) 14.30(0.0064)
Bus Exclusive Line Yield Symbol
Variable Coef. z-value p-value Variable Coef. z-value p-value
User Group_Dummy -0.137 -0.340 0.734 User Group_Dummy 0.178 0.380 0.701
User Group_Dummy?2 0.767 1.510 0.131 User Group_Dummy?2 0.778 1.420 0.155
Driving Experience Dummy -0.077 -0.190 0.846 Driving Experience Dummy 0.332 0.730 0.467
Gender_Dummy 0.746 1.790 0.073 Gender_Dummy -0.491 -1.130 0.260
Constant -1.036 -2.460 0.014 Constant -1.171 -2.620 0.009
Log-likelihood (p-value) 5.41(0.2476) Log-likelihood (p-value) 4.209 (0.3687)
No-passing Line Guide Line and Armow
Variable Coef. z-value p-value Variable Coef. z-value p-value
User Group_Dummy 0.007 0.020 0.986 User Group_Dummy -0.279 -0.720 0.472
User Group_Dummy?2 -1.712 -3.020 0.003 User Group_Dummy?2 -0.928 -1.860 0.063
Driving Experience Dummy -0.389 -1.010 0.311 Driving Experience Dummy -0.523 -1.370 0.171
Gender_Dummy 0.530 1.300 0.192 Gender_Dummy 0.528 1.350 0.178
Constant -0.034 -0.090 0.930 Constant 0.118 0.310 0.757
Log-likelihood (p-value) 18.10 (0.0012) Log-likelihood (p-value) 6.30 (0.1777)
Parking and Stopping Prohibition Line Advanced Crossing Symbol
Variable Coef. z-value p-value Variable Coef. z-value p-value
User Group_Dummy 0.418 1.030 0.301 User Group_Dummy 1 1.209 1.720 0.085
User Group_Dummy?2 0.227 0.440 0.660 User Group_Dummy?2 0.036 0.050 0.960
Driving Experience Dummy 0.531 1.340 0.180 Driving Experience Dummy 0.928 1.310 0.189
Gender_Dummy -0.350 -0.870 0.387 Gender_Dummy -0.888 -1.360 0.172
Constant -0.782 -1.940 0.053 Constant 2.069 3.280 0.001
Log-likelihood (p-value) 3.71 (0.4470) Log-likelihood (p-value) 7.46 (0.1136)
Speed Limit Symbol Unprotected Left-tum Armow and Letter
Variable Coef. z-value p-value Variable Coef. z-value p-value
User Group_Dummy -17.807 - - User Group_Dummy -1.216 -2.860 0.004
User Group_Dummy?2 -34.608 -45.34 <0.001 User Group_Dummy?2 -1.508 -2.910 0.004
Driving Experience Dummy -16.914 - - Driving Experience Dummy 0.440 1.110 0.268
Gender_Dummy 0.734 0.96 0.338 Gender_Dummy -0.021 -0.050 0.959
Constant 35.817 46.91 <0.001 Constant 0.864 2.090 0.037
Log-likelihood (p-value) 20.92 (0.0003) Log-likelihood (p-value) 15.51 (0.0038)
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