
CJT_Report  PU Contract No 506716

 

2006-04-30 1 of 53 DUK

 

 

          SIXTH FRAMEWORK PROGRAMME 

         PRIORITY 1.6. Sustainable Development, Global Change and Ecosystem 

         1.6.2: Sustainable Surface Transport 
 

 

 
 

506716 

 
Title 

 

Comprehensibility Judgment Test 

Authors 

 

Christoph Brugger 

Summary 

 

The Comprehensibility Judgment Test was conducted to select the 
best from a wide range of variants for further analysis. For 33 referents 
a total of 243 variants were tested. Of these 56 can be taken into 
consideration for more detailed testing. Several variants are proposed 
for redesign. 

Status 

 

(F: final, D: draft, RD: revised draft) 

Date 

 

2006 04 30 

Revisions 

 

0 

Distribution 

 
PU 
 

 

Document ID 

 

CJT_Report 

Attachments 

 

0 

  

Zur Anzeige wird der QuickTime™ 
Dekompressor „Grafiken“ 

benötigt.



CJT_Report  PU Contract No 506716

 

2006-04-30 2 of 53 DUK

 

Acknowledgements 
The Comprehensibility Judgement Test presented in this paper could not have been completed 
within such a short period of time without the active cooperation of partners in several 
countries where data was collected. 

Thanks should be expressed to 

 

Antonio LUCAS  
Research Institute on Traffic and Road Safety of the University of Valencia 
Directorate General of Traffic (DGT), 

SPAIN 

 

Peter HOLLÓ 
KTI Budapest, Institute for Transport Sciences  
H-1518, Budapest, P.O.B. 107 

HUNGARY 

 

Jan WEINBERGER, Jiri VASEK 
Centrum dopravního výzkumu 
Líšeňská 33a 
636 00 Brno 

CZECH REPUBLIC 

 



CJT_Report  PU Contract No 506716

 

2006-04-30 3 of 53 DUK

 

Contents 
1 Introduction ........................................................................................................................ 4 
2 Method ............................................................................................................................... 4 

2.1 Procedure ............................................................................................................................... 4 
2.2 Preparation of test material .................................................................................................... 4 
2.3 Referents ................................................................................................................................ 5 
2.4 Testing ................................................................................................................................... 6 
2.5 Participants............................................................................................................................. 6 

3 Results ................................................................................................................................ 7 
3.1 Road ahead closed.................................................................................................................. 8 
3.2 Pass ahead is closed ............................................................................................................... 9 
3.3 Tunnel ahead is closed ......................................................................................................... 10 
3.4 Bridge ahead is closed ......................................................................................................... 12 
3.5 Next exit closed.................................................................................................................... 13 
3.6 Take next exit....................................................................................................................... 14 
3.7 Dedicated lanes for lorries ................................................................................................... 15 
3.8 Flooded road ........................................................................................................................ 16 
3.9 Fog ....................................................................................................................................... 17 
3.10 Freezing Fog ........................................................................................................................ 19 
3.11 High winds........................................................................................................................... 20 
3.12 Road temperature ................................................................................................................. 21 
3.13 Accident has happened ........................................................................................................ 22 
3.14 Vehicle broken down ........................................................................................................... 24 
3.15 Oncoming illegal traffic ....................................................................................................... 25 
3.16 Pedestrians on road .............................................................................................................. 26 
3.17 Horse on road....................................................................................................................... 27 
3.18 Cow on road......................................................................................................................... 28 
3.19 Deer on road......................................................................................................................... 29 
3.20 Elk or reindeer on road ........................................................................................................ 30 
3.21 Speed camera/radar .............................................................................................................. 31 
3.22 Last exit before toll check point........................................................................................... 33 
3.23 Toll road ahead .................................................................................................................... 35 
3.24 Park & Ride ......................................................................................................................... 36 
3.25 Tram..................................................................................................................................... 38 
3.26 Ferry boat ............................................................................................................................. 40 
3.27 Picnic / rest area ................................................................................................................... 41 
3.28 Internet ................................................................................................................................. 42 
3.29 Mobile phone ....................................................................................................................... 43 
3.30 Fines doubled ....................................................................................................................... 44 
3.31 Switch off engine ................................................................................................................. 45 
3.32 Switch on Hazard Light ....................................................................................................... 47 
3.33 Underground trains depart every 15 minutes ....................................................................... 48 

4 Discussion and conclusions.............................................................................................. 49 
References ................................................................................................................................ 50 
Instructions on conducting the Comprehensibility Judgement Test ........................................ 51 
Instructions on entering data of the Comprehensibility Judgement Test ................................. 53 

 



CJT_Report  PU Contract No 506716

 

2006-04-30 4 of 53 DUK

 

1 Introduction 
The various stages in the development and testing procedure for IN-SAFETY symbols are: 

a) the collection of the information needed concerning the standardization of a graphical 
symbol; 

b) the collection of a set of existing and proposed variants for each referent. At an early stage 
of the work, any body responsible for proposing a graphical symbol should ascertain 
whether any other graphical symbol has been standardized or is under development within 
ISO for the same referent, the same function or the same image content; 

c) pre-testing variants using the Comprehensibility Judgement Test to eliminate 
incomprehensible solutions, usually done in two countries; 

d) when any variant for one referent exceeds the minimal score to justify further testing 
comprehension of the variants judged most comprehensible is checked using the 
Comprehension Test in at least three countries; 

e) checking comprehensibility of variants under conditions of impaired vision; 

f) acceptance as a standard graphical symbol of the graphical symbol which either is judged 
the most comprehensible and surpasses the criterion of acceptability or surpasses the 
criterion of acceptability on the comprehension test and in both cases also reaches 
acceptable comprehension under conditions of impaired vision. 

Especially the initial steps described in the first four paragraphs follow the procedures defined 
in ISO 9186 (ISO, 2001). These procedures are based on experience gathered in more than 
twenty years of international cooperation in testing of public information symbols. 

2 Method 

2.1 Procedure 
The Comprehensibility Judgement Test is a paper-and-pencil test that should be conducted “in 
order to determine the variants judged highest on comprehensibility” (ISO, 2001). Studies by 
ZWAGA (1989) and BRUGGER (1999) support the validity of this procedure to identify 
promising variants within a larger set of variants.  

Test material used in the Comprehensibility Judgement Test is based on test-booklets with a 
separate page for each referent. In the centre of each page, the name of the referent, its 
function, and its field of application are presented. The symbol variants are placed in circular 
or oval arrangement around the text. The participant's task is to judge the comprehensibility of 
each variant by indicating the percentage of the population that she or he expects will 
understand its meaning. 

2.2 Preparation of test material 
After determining whether a graphical symbol is the correct solution to the communication 
problem for each referent, their naming; function, field(s) of application as well as excluded 
functions (if any) were defined. As many existing graphical symbol variants as possible were 
collected and it was ensured that graphical symbols already in international use were 
included. If the number and quality of graphical symbol variants collected appeared to be 
insufficient, additional trial designs were developed so as to improve the chances of obtaining 
positive results from the test program.  
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All variants of referents with possible use on variable message signs were reduced to a 
matrix-like display format based on a resolution of 64 x 64 matrix elements. No spacing was 
introduced between matrix elements.  

Basically where two or more graphical symbols in the collection were very similar in 
graphical content, only one of them was included in the test program. In a few cases also 
rather similar variants were included to check on the importance of design details that might 
have importance in matrix displays as used with variable message signs. 

All variants for one referent were collated in one MS-Word-file for presentation on one single 
sheet. Variants with square surrounding were prepared for printing in standard dimensions of 
28 mm x 28 mm.  

Printing and production of test-booklets was handled in each participating country 
individually. 

2.3 Referents 
Because of the large number of referents and variants, to ensure reliable testing, referents 
were split up into four series (compare table below). 

 
Series 

No. Referent Variants 
1 2 3 4 

1.2.1.1 Road ahead closed  6  6   
1.2.1.2 Pass ahead is closed  6 6    
1.2.1.3  Tunnel ahead is closed  11   11  
1.2.1.4  Bridge ahead is closed  8    8 
1.2.1.5 Next exit closed  4 4    
1.2.2 Take next exit  3    3 
1.4.1.2 Dedicated lanes for lorries  5 5    
2.2.1  Flooded road  6  6   
2.2.2 Fog  16 16    
2.2.3  Freezing Fog  10   10  
2.2.5  High wind  6 6    
2.2.6 Road temperature  6    6 
2.3.2 Accident has happened  18  18   
2.3.3  Vehicle broken down  7 7    
2.3.4 Oncoming illegal traffic  7   7  
2.3.5  Pedestrians on road  5    5 
2.3.6 Horse on road  3 3    
2.3.7 Cow on road  3  3   
2.3.8 Deer on road  3   3  
2.3.8.1 Elk or reindeer on road  2    3 
3.1.3 Speed camera/radar  14    14 
3.2.2.1 Last exit before control point  11   11  
3.2.2.1.1 Toll road ahead  5  5   
3.3.2.2 Park & Ride 12  12   
3.3.2.3 Tram  12 12    
3.3.2.4 Ferry boat  5   5  
3.3.2.7 Picnic / rest area  7    7 
3.3.2.9 Internet 1   1  
3.3.5 Mobile phone  6  6   
4.4 Fines doubled  6   6  
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4.5 Switch off engine  10    10 
4.6 Switch on Hazard Light  6  6   
4.15 Underground trains depart every 15 minutes 4    4 
 Total number of variants 243 59 62 61 61 

2.4 Testing 
The test began with a verbal instruction on the project while showing the test-booklet: 

“We are studying the comprehensibility of symbols used on highways. We will tell you, what 
the symbols are supposed to mean, and we ask you to judge the percentage of drivers in xxx 
(xxx was to be replaced by the name of the individual country) that you expect would 
understand the intended meaning. When judging the comprehensibility, please keep in mind 
that all symbols regarding some kind of warning will be presented with a warning triangle or 
flashing lights when used in a real traffic situation.” 

For each referent, the respondents were instructed to read the information part showing the 
function and field(s) of application of the referent, and to bear these in mind when making 
judgements. These details concerning the referent was also to be read out aloud. Where the 
referent has excluded functions specified, the attention of the respondent had to be drawn to 
these excluded functions. 

Starting with the first symbol page, the respondents were asked to judge the comprehensibility 
of each variant by following this instruction: 

“Each symbol is supposed to mean (provide the intended meaning). Please write the 
percentage of drivers that you expect would understand this meaning on the line directly 
below each variant.” 

Before making any judgement, the respondent was supposed to examine all the variants 
shown on the single sheet. 

A copy of the instructions that were prepared for all participating countries can be found in 
the annex. 

2.5 Participants 
A total of 4 countries (Austria, Czech, Hungary, and Spain) participated in the 
Comprehensibility Judgement Test.  

The sample was supposed to consist of respondents who can be expected to be familiar with 
referent to be tested and therefore drivers. A similarity of the sample with the eventual user 
population in terms of age, sex, educational level and driving experience would have been 
preferable, but due to the limited time available for testing this goal was not reached. 

Since data from Austria can be seen as representative from the socio-demographic parameters 
available, plausibility of total results also could be judged by comparison with local results 
from Austria. 

Detailed sample characteristics are shown below. 
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 Austria Czech Hungary Spain Total 
Respondents 206 200 200 219 825 
Average age (in years) 35,9 39,5 43,8 31,2 37,5 
Gender  Men 55,3 % 70,0 % 72,0 % 34,7 % 57,5 % 
 Women 44,7 % 30,0 % 28,0 % 65,3 % 42,5 % 
Education  Primary 24,3 %   2,3 % 37,5 % 
 Secondary 49,5 % 12,0 % 37,5 % 12,8 % 27,8 % 
 University 26,2 % 88,0 % 62,5 % 84,9 % 65,6 % 
Driving experience  Average distance (km) /year 12.300 7.700 *) *) 10.100 *) 
 Years 14,8 15,9 19,2 11,4 13,5 

*) Data from Hungary and Spain concerning average distance driven per year included 
implausible values and were therefore excluded from tabulation. For comparison: In 2005 
driving experience in Austria - based on average distance per year -was about 10.150 km. 

 

 

3 Results 
Results for each country that participated were tabulated. Based on these tables the mean and 
median values of the responses were calculated for each variant and each country. The total 
scores are averages computed from the means and median values of all participating 
countries. 

Results are displayed in descending order based on the total mean estimates. The individual 
variants are always displayed above the corresponding data column. 

Comments on test results as well as recommendations for further testing were added to 
facilitate subsequent processing. 

According to recommendations of experts, further testing of comprehensibility using the 
Comprehension Test is not strictly necessary for variants with a mean or median value of 
judged comprehensibility exceeding 85, except if there are safety related requirements of 
higher comprehensibility. If the best variant scores below 45 a redesign should be considered 
before continuing testing. 
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3.1 Road ahead closed  
Internal numbering 1.2.1.1  

Function as presented for testing:  
To indicate that the next exit has to be taken, as the road ahead is closed 

Variants sorted by mean estimate
1 2 3 4 5 6

Median 90,0 90,0 80,0 60,0 50,0 49,0
Mean 82,3 79,6 65,6 56,9 56,1 46,0
Median 97,0 92,5 90,0 70,0 70,0 50,0
Mean 88,2 87,2 77,5 61,6 62,0 55,1
Median 95,0 95,0 80,0 72,5 75,0 67,5
Mean 86,0 84,7 70,5 64,5 66,7 54,9
Median 70,0 62,5 40,0 80,0 80,0 60,0
Mean 58,9 58,1 45,7 73,0 67,9 48,9
Median 88,0 85,0 72,5 70,6 68,8 56,6
Mean 78,8 77,4 64,8 64,0 63,2 51,2

Total

Austria

Czech

Hungary

Spain

 
 

While all countries but Spain show similar results, comprehensibility estimates from Spain also indicate possibly good comprehensibility of variants 4 
and 5. 

Throughout this test and for all countries results show consistent preferences for arrow heads in the order found in this example. 

Proposal: 
Testing of variants 1 and 4 for comprehensibility applying the Comprehension Test. 
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3.2 Pass ahead is closed  
Internal numbering 1.2.1.2  

Function as presented for testing:  
To indicate that the pass, which follows if one stays on that road, is closed 

Variants sorted by mean estimate
1 2 3 4 5 6

Median 80,0 70,0 40,0 30,0 30,0 22,5
Mean 66,8 57,3 37,4 34,3 37,6 28,7
Median 40,0 20,0 10,0 20,0 10,0 25,0
Mean 40,1 31,7 26,0 26,4 20,4 34,8
Median 60,0 25,0 40,0 35,0 30,0 20,0
Mean 55,1 37,2 43,5 41,2 34,5 32,7
Median 50,0 50,0 30,0 32,5 20,0 15,0
Mean 46,8 43,4 41,3 38,5 28,9 24,9
Median 57,5 41,3 30,0 29,4 22,5 20,6
Mean 52,2 42,4 37,0 35,1 30,3 30,3

Total

Austria

Czech

Hungary

Spain

 
 

The most realistic pictorial variant is placed first in all countries, immediately followed by its negative version.  

Proposal: 
Variants 1, 3 and 1 modified (by replacing the slash with the symbol indicating ‘All vehicles prohibited’) are proposed for further testing 
(Comprehension Test). The probability of positive results for variant 3 is rather low, but due to frequent usage of the original symbol on maps it should 
not be omitted. 
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3.3 Tunnel ahead is closed  
Internal numbering 1.2.1.3  

Function as presented for testing:  
To indicate that the tunnel, which follows if one stays on that road, is closed 

Variants sorted by mean estimate
1 2 3 4 5 6

Median 75,0 70,0 70,0 47,0 60,0 40,0
Mean 64,2 60,4 61,0 44,5 50,9 44,0
Median 70,0 60,0 75,0 55,0 50,0 50,0
Mean 63,7 60,6 68,4 54,6 54,1 50,8
Median 80,0 80,0 65,0 50,0 67,5 65,0
Mean 72,5 70,1 64,3 46,9 58,5 58,3
Median 50,0 50,0 50,0 70,0 30,0 50,0
Mean 46,1 49,6 46,5 62,8 36,8 47,3
Median 68,8 65,0 65,0 55,5 51,9 51,3
Mean 61,6 60,2 60,1 52,2 50,1 50,1

Total

Austria

Czech

Hungary

Spain
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Variants sorted by mean estimate
7 8 9 10 11

Median 50,0 37,5 50,0 30,0 30,0
Mean 46,8 42,2 44,8 37,2 33,9
Median 65,0 50,0 50,0 30,0 36,0
Mean 60,5 52,9 48,5 38,5 39,7
Median 65,0 50,0 65,0 40,0 47,5
Mean 55,4 44,0 58,0 40,3 40,4
Median 20,0 50,0 30,0 20,0 10,0
Mean 32,9 50,9 32,7 24,9 24,0
Median 50,0 46,9 48,8 30,0 30,9
Mean 48,9 47,5 46,0 35,2 34,5Total

Austria

Czech

Hungary

Spain

 
 

The estimated comprehensibility of the top three variants (1 – 3) does not show any significant differences. Variant 4 was placed best in Spain.  

Positive versions usually were estimated as more comprehensible than versions with inverted colors. 

Proposal: 
Variants 1, 3 and 4 are proposed for further testing (Comprehension Test). 
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3.4 Bridge ahead is closed  
Internal numbering 1.2.1.4  

Function as presented for testing:  
To indicate that the bridge, which follows if one stays on that road, is closed 

Variants sorted by mean estimate
1 2 3 4 5 6 7 8

Median 60,0 60,0 50,0 40,0 35,0 30,0 15,0 10,0
Mean 57,1 53,8 48,1 43,0 41,1 39,8 29,3 26,1
Median 52,5 57,5 50,0 50,0 60,0 70,0 40,0 50,0
Mean 52,6 56,4 46,5 53,8 55,5 63,1 39,5 49,2
Median 67,5 40,0 70,0 30,0 50,0 30,0 30,0 30,0
Mean 55,8 44,7 56,2 39,7 50,0 39,0 36,6 35,7
Median 70,0 80,0 55,0 50,0 10,0 7,5 15,0 5,0
Mean 66,4 71,3 55,3 47,0 18,7 20,1 25,2 10,6
Median 62,5 59,4 56,3 42,5 38,8 34,4 25,0 23,8
Mean 58,0 56,5 51,5 45,9 41,3 40,5 32,6 30,4

Total

Austria

Czech

Hungary

Spain

 
 

Regarding total results combinations of bridges with a diagonal slash are judged more comprehensible than variants with a symbol indicating ‘All 
vehicles prohibited’. 

Local results from Czech show some differences. 

Proposal: 
Variants 1,2 and 3 are proposed for further testing (Comprehension Test). Possibly the bridge in variant 2 could be change in size so it reaches from 
edge to edge. 
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3.5 Next exit closed  
Internal numbering 1.2.1.5  

Function as presented for testing:  
To indicate that the next exit is closed 

Variants sorted by mean estimate
1 2 3 4

Median 90,0 90,0 70,0 50,0
Mean 81,5 81,6 62,9 51,0
Median 90,0 90,0 80,0 40,0
Mean 85,3 78,8 69,2 43,1
Median 90,0 90,0 70,0 60,0
Mean 80,3 78,4 60,8 57,8
Median 62,5 67,5 55,0 80,0
Mean 60,8 61,5 52,5 74,6
Median 83,1 84,4 68,8 57,5
Mean 77,0 75,1 61,3 56,6

Total

Austria

Czech

Hungary

Spain

 
 

While results of all countries indicated the use of ‘All vehicles prohibited’ for signalling a closed exit, Spanish respondents judged variant 4 as more 
comprehensible. 

Proposal: 
Variant 1 and variant 4 (with modified arrow head) are proposed for further testing (Comprehension Test). 
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3.6 Take next exit  
Internal numbering 1.2.2  

Function as presented for testing:  
To indicate that the next exit has to be taken, since the road ahead is closed 

Variants sorted by mean estimate

Median 90,0 90,0 60,0
Mean 82,5 81,0 57,3
Median 80,0 80,0 70,0
Mean 72,1 69,4 60,1
Median 90,0 85,0 70,0
Mean 84,9 78,8 62,5
Median 100,0 90,0 55,0
Mean 88,6 84,7 51,2
Median 90,0 86,3 63,8
Mean 82,0 78,5 57,8

Total

Austria

Czech

Hungary

Spain

 
 

Results for these variants confirm the already noted preferences for arrow heads. 

Proposal: 
Only the best variant should be tested. When assigning this variant to a series, no variant of ‘Road ahead closed’ (3.1, internal numbering 1.2.1.1) 
should be in the same series, because these two referents are too similar. 
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3.7 Dedicated lanes for lorries  
Internal numbering 1.4.1.2  

Function as presented for testing:  
To indicate lanes which are dedicated for lorries only 

Variants sorted by mean estimate
1 2 3 4 5

Median 80,0 85,0 65,0 70,0 50,0
Mean 71,3 72,2 59,1 62,3 49,6
Median 87,5 85,0 70,0 80,0 60,0
Mean 79,1 75,3 66,9 72,5 61,3
Median 97,5 80,0 70,0 50,0 52,5
Mean 84,9 70,7 62,0 44,1 51,4
Median 80,0 80,0 60,0 60,0 50,0
Mean 71,5 72,2 59,7 57,8 44,9
Median 86,3 82,5 66,3 65,0 53,1
Mean 76,7 72,6 61,9 59,2 51,8

Total

Austria

Czech

Hungary

Spain

 
 

Judged comprehensibility in this case also confirms formal aspects of the design of variant 1, which should also reach better readability scores. 

Proposal: 
Further testing for comprehensibility of this variant does not seem necessary, as the median value is higher than 85. It should be included in future tests 
on a grammar for variable message signs, where also aspects like signaling dedication of lanes for specific vehicles have to be handled. 
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3.8 Flooded road  
Internal numbering 2.2.1  

Variants sorted by mean estimate
1 2 3 4 5 6

Median 60,0 50,0 50,0 35,0 40,0 10,0
Mean 61,7 52,0 45,4 39,7 37,9 26,8
Median 65,0 55,0 50,0 45,0 20,0 40,0
Mean 56,7 52,5 51,1 45,6 32,0 33,8
Median 80,0 60,0 60,0 50,0 40,0 50,0
Mean 73,8 56,1 59,2 52,6 43,4 44,4
Median 70,0 50,0 40,0 30,0 40,0 20,0
Mean 56,9 52,1 48,3 40,5 39,5 27,1
Median 68,8 53,8 50,0 40,0 35,0 30,0
Mean 62,3 53,2 51,0 44,6 38,2 33,0

Total

Austria

Czech

Hungary

Spain

 
 

Results of all countries are quite consistent and estimation scores justify further testing without redesign. 

Proposal: 
Variants 1, 2 and 3 are proposed for further testing (Comprehension Test). 
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3.9 Fog  
Internal numbering 2.2.2  

Variants sorted by mean estimate
1 2 3 4 5 6 7 8

Median 70,0 60,0 50,0 40,0 20,0 20,0 20,0 3,5
Mean 58,1 54,6 46,8 38,2 34,3 33,2 28,2 10,5
Median 50,0 50,0 30,0 30,0 40,0 35,0 20,0 10,0
Mean 50,8 52,0 34,9 36,2 39,3 38,1 25,5 12,2
Median 50,0 52,5 30,0 45,0 30,0 30,0 35,0 20,0
Mean 51,4 53,5 37,1 39,0 37,3 38,0 37,6 31,9
Median 70,0 67,5 60,0 50,0 30,0 20,0 42,5 20,0
Mean 60,5 57,9 53,8 45,4 33,9 31,8 42,9 27,3
Median 60,0 57,5 42,5 41,3 30,0 26,3 29,4 13,4
Mean 55,2 54,5 43,2 39,7 36,2 35,3 33,6 20,5

Total

Austria

Czech

Hungary

Spain
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Variants sorted by mean estimate
9 10 11 12 13 14 15 16

Median 5,0 5,0 2,0 0,0 0,0 0,0 0,0 0,0
Mean 13,8 14,6 12,1 7,6 8,9 4,2 2,1 2,2
Median 10,0 10,0 10,0 5,0 5,0 0,0 0,0 0,0
Mean 16,3 21,5 19,5 17,5 14,1 8,2 7,6 5,8
Median 10,0 10,0 7,5 5,0 10,0 0,0 0,0 0,0
Mean 22,8 14,9 12,0 11,5 11,3 9,2 7,0 7,1
Median 12,5 10,0 10,0 10,0 8,0 5,0 6,0 7,0
Mean 24,4 16,1 17,3 14,4 15,7 13,3 17,7 15,0
Median 9,4 8,8 7,4 5,0 5,8 1,3 1,5 1,8
Mean 19,3 16,8 15,2 12,7 12,5 8,7 8,6 7,5Total

Austria

Czech

Hungary

Spain

 
 

Variants with a car disappearing in the fog are rated best, with fog represented as irregularly distributed short thin horizontal lines. Symbols of fog 
lights consistently are rated as less comprehensible. 

Proposal: 
Variants 1, 2 and 10 (redesigned on the basis of the top scoring variants with the front part of the car still slightly visible and fog on the right side based 
on irregularly distributed short thin horizontal lines) are proposed for further testing (Comprehension Test). 
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3.10 Freezing Fog  
Internal numbering 2.2.3  

Function as presented for testing:  
To indicate that the road is slippery because of freezing fog 

Variants sorted by mean estimate
1 2 3 4 5 6 7 8 9 10

Median 85,0 70,0 50,0 40,0 20,0 20,0 20,0 20,0 10,0 10,0
Mean 76,9 61,8 55,1 38,4 24,0 23,5 29,0 31,3 19,9 20,3
Median 80,0 70,0 50,0 50,0 30,0 30,0 35,5 35,5 30,0 30,0
Mean 75,0 58,3 49,2 48,8 32,8 33,1 34,4 34,7 31,0 30,2
Median 90,0 30,0 50,0 60,0 42,5 40,0 40,0 30,0 20,0 10,0
Mean 78,0 36,1 49,1 57,1 40,1 39,4 33,5 30,0 21,7 15,9
Median 90,0 80,0 40,0 50,0 30,0 30,0 20,0 15,0 30,0 30,0
Mean 75,9 68,5 40,9 45,0 38,4 36,4 29,3 28,8 36,2 31,7
Median 86,3 62,5 47,5 50,0 30,6 30,0 28,9 25,1 22,5 20,0
Mean 76,4 56,2 48,6 47,3 33,8 33,1 31,6 31,2 27,2 24,5

Total

Austria

Czech

Hungary

Spain

 
 

Proposal: 
Variants 1, 4 and 8 are proposed for further testing (Comprehension Test) after redesign according to the following recommendations: 

Based on the finding that fog should be represented as irregularly distributed short thin horizontal lines (see above) this also should be applied when 
redesigning these variants. In the case of variant 4 the car should be represented as in variant 1 for fog. 
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3.11 High winds  
Internal numbering 2.2.5  

Variants sorted by mean estimate
1 2 3 4 5 6

Median 90,0 90,0 80,0 70,0 70,0 70,0
Mean 82,3 71,0 72,1 69,4 67,7 64,8
Median 90,0 80,0 90,0 90,0 87,5 87,5
Mean 86,5 73,9 82,9 82,3 81,1 81,2
Median 90,0 90,0 90,0 85,0 80,0 80,0
Mean 81,1 81,1 76,9 74,9 72,8 72,2
Median 80,0 80,0 70,0 70,0 70,0 70,0
Mean 73,8 69,8 63,7 63,2 60,5 60,3
Median 87,5 85,0 82,5 78,8 76,9 76,9
Mean 80,9 73,9 73,9 72,5 70,5 69,6

Total

Austria

Czech

Hungary

Spain

 
 

Individual responses indicated that the second best variant would have reached better scores with a wind-sack not parallel to top line, but more than the 
others. 

Proposal: 
Variants 1, 2 and 3 are proposed for further testing (Comprehension Test). 
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3.12 Road temperature  
Internal numbering 2.2.6  

Function as presented for testing:  
To indicate/display the current road surface temperature 

Variants sorted by mean estimate
1 2 3 4 5 6

Median 90,0 90,0 30,0 30,0 32,5 27,5
Mean 78,9 77,8 37,9 38,4 39,3 35,3
Median 90,0 90,0 50,0 40,0 27,5 22,5
Mean 85,4 81,7 44,8 41,3 33,0 35,0
Median 85,0 80,0 55,0 55,0 60,0 50,0
Mean 78,6 78,1 54,7 53,9 56,2 50,5
Median 90,0 90,0 45,0 40,0 40,0 20,0
Mean 82,5 82,5 43,9 40,1 43,1 29,7
Median 88,8 87,5 45,0 41,3 40,0 30,0
Mean 81,3 80,0 45,3 43,4 42,9 37,6

Total

Austria

Czech

Hungary

Spain

 
 

Variants 1 and 2 show significant better results than all other variants tested. 

Proposal: 
If any further testing seems necessary (median of variants 1 and 2 is above 85), variant 1 is proposed for further testing (Comprehension Test). 
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3.13 Accident has happened  
Internal numbering 2.3.2  

Function as presented for testing:  
To inform about possible traffic obstruction caused by an accident 

Variants sorted by mean estimate
1 2 3 4 5 6 7 8 9

Median 80,0 90,0 80,0 50,0 40,0 40,0 50,0 40,0 40,0
Mean 66,1 74,9 76,7 48,7 47,0 43,5 43,0 44,1 40,6
Median 80,0 70,0 60,0 50,0 40,0 50,0 43,0 44,5 47,5
Mean 69,9 53,5 51,6 48,9 46,6 47,6 45,6 44,5 43,5
Median 90,0 80,0 90,0 40,0 35,0 35,0 40,0 40,0 40,0
Mean 72,5 72,2 68,7 44,9 42,6 41,4 39,4 42,8 42,2
Median 60,0 70,0 75,0 50,0 40,0 50,0 40,0 30,0 40,0
Mean 59,9 59,6 61,1 49,4 46,0 46,0 44,4 38,5 41,3
Median 77,5 77,5 76,3 47,5 38,8 43,8 43,3 38,6 41,9
Mean 67,1 65,0 64,5 48,0 45,5 44,6 43,1 42,5 41,9

Total

Austria

Czech

Hungary

Spain
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Variants sorted by mean estimate
10 11 12 13 14 15 16 17 18

Median 35,0 35,0 30,0 30,0 15,0 35,0 30,0 25,0 10,0
Mean 37,4 41,5 33,5 35,3 31,3 37,1 32,9 29,9 20,0
Median 40,0 38,5 40,0 40,0 30,0 40,0 30,0 20,0 20,0
Mean 39,6 37,6 41,2 39,0 39,8 40,0 33,5 31,7 33,1
Median 30,0 40,0 30,0 30,0 27,5 20,0 30,0 30,0 20,0
Mean 38,6 39,2 37,2 36,7 36,5 34,1 35,7 34,1 29,6
Median 50,0 40,0 50,0 40,0 30,0 30,0 40,0 40,0 10,0
Mean 45,6 41,9 44,0 39,6 40,3 35,7 43,6 39,5 24,9
Median 38,8 38,4 37,5 35,0 25,6 31,3 32,5 28,8 15,0
Mean 40,3 40,1 39,0 37,7 37,0 36,7 36,4 33,8 26,9Total

Austria

Czech

Hungary

Spain

 
 

The additional redesigns before testing were successful: all versions showing damaged cars were judged more comprehensible than their undamaged 
counterparts. 

Proposal: 
Variants 1, 2, 4 and 7 (variant 7 positioned as variant 10, as the 90 degree turn over is judged less comprehensible than 120 degree turn over) are 
proposed for further testing (Comprehension Test). 
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3.14 Vehicle broken down  
Internal numbering 2.3.3  

Function as presented for testing:  
To indicate unexpected danger caused by a vehicle broken down 

Variants sorted by mean estimate
1 2 3 4 5 6 7

Median 80,0 72,5 70,0 50,0 50,0 50,0 50,0
Mean 76,2 66,7 62,1 49,1 47,8 45,3 44,8
Median 70,0 70,0 67,5 50,0 50,0 50,0 50,0
Mean 66,3 65,1 62,6 44,4 45,0 48,5 48,1
Median 90,0 62,5 60,0 50,0 40,0 40,0 40,0
Mean 77,9 62,1 60,8 43,2 42,3 40,5 40,1
Median 90,0 60,0 60,0 50,0 50,0 40,0 40,0
Mean 72,7 58,0 53,4 49,1 46,8 43,0 43,7
Median 82,5 66,3 64,4 50,0 47,5 45,0 45,0
Mean 73,3 63,0 59,7 46,5 45,5 44,3 44,2

Total

Austria

Czech

Hungary

Spain

 
 

The 3 variants judged most comprehensible reached far better scores than the rest. 

Proposal: 
Variants 1 and 3 (better readability expected than for variant 2) are proposed for further testing (Comprehension Test). 
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3.15 Oncoming illegal traffic  
Internal numbering 2.3.4  

Function as presented for testing:  
To inform about a danger caused by a car approaching, using a lane in the wrong direction 

Variants sorted by mean estimate
1 2 3 4 5 6 7

Median 70,0 15,0 15,0 30,0 10,0 0,0 0,0
Mean 62,9 24,0 19,3 35,2 20,7 9,4 9,3
Median 10,0 0,0 7,5 0,0 0,0 0,0 0,0
Mean 32,4 15,5 20,3 16,3 12,8 6,4 5,2
Median 22,5 50,0 50,0 10,0 2,5 7,5 10,0
Mean 36,0 48,9 47,8 23,4 15,8 20,4 17,8
Median 25,0 80,0 80,0 10,0 0,0 10,0 10,0
Mean 35,6 71,6 68,2 28,4 19,0 14,7 15,9
Median 31,9 36,3 38,1 12,5 3,1 4,4 5,0
Mean 41,7 40,0 38,9 25,8 17,1 12,7 12,1

Total

Austria

Czech

Hungary

Spain

 
 

No variant reached consistently high comprehensibility estimates except for the top scoring variant in Austria. The fifth placed variant might achieve 
better results if displayed with inverted colors (negative display), as the effect of a white scull could possibly be much stronger.  

Proposal: 
Even though scores are rather low, variants 1, 2 and 5 (negative display) are proposed for further testing. 
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3.16 Pedestrians on road  
Internal numbering 2.3.5  

Function as presented for testing:  
To indicate unexpected danger caused by pedestrian(s) on the road 

Variants sorted by mean estimate
1 2 3 4 5

Median 80,0 70,0 70,0 62,5 27,5
Mean 69,8 62,3 61,0 57,0 33,8
Median 90,0 80,0 70,0 60,0 50,0
Mean 83,1 70,6 69,7 62,0 47,3
Median 90,0 80,0 72,5 70,0 50,0
Mean 85,4 71,8 66,0 62,4 48,7
Median 90,0 80,0 70,0 50,0 20,0
Mean 77,6 74,2 62,9 49,5 30,5
Median 87,5 77,5 70,6 60,6 36,9
Mean 79,0 69,7 64,9 57,7 40,1

Total

Austria

Czech

Hungary

Spain

 
 

Results show a clear order of judged comprehensibility. 

Proposal: 
No further testing, as the median value of variant 1 is above 85.  
If any further testing is taken into account, variant 1 is proposed for further testing (Comprehension Test). 
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3.17 Horse on road  
Internal numbering 2.3.6  

Function as presented for testing:  
To indicate unexpected danger caused by horse/horses on road 

Variants sorted by mean estimate

Median 90,0 80,0 70,0
Mean 81,3 69,6 62,1
Median 90,0 90,0 80,0
Mean 82,7 84,7 78,4
Median 90,0 80,0 77,5
Mean 80,2 69,4 67,1
Median 90,0 70,0 70,0
Mean 80,3 65,4 60,9
Median 90,0 80,0 74,4
Mean 81,1 72,3 67,1

Total

Austria

Czech

Hungary

Spain

 
 

Results show a clear order of judged comprehensibility with dynamically moving animals judged best. 

Proposal: 
No further testing, as the median value of variant 1 is above 85.  
If any further testing is taken into account, variant 1 plus a somewhat simplified redesign of variant 1 are proposed for further testing (Comprehension 
Test). 

 

 



CJT_Report  PU Contract No 506716 

 

2006-04-29 28 of 53 DUK 

 

3.18 Cow on road  
Internal numbering 2.3.7  

Function as presented for testing:  
To indicate unexpected danger caused by cow/cows on road 

Variants sorted by mean estimate

Median 95,0 80,0 80,0
Mean 90,2 79,1 72,7
Median 99,5 92,5 92,5
Mean 92,7 87,0 86,0
Median 97,0 90,0 80,0
Mean 90,5 76,4 71,9
Median 90,0 80,0 75,0
Mean 84,8 67,5 64,8
Median 95,4 85,6 81,9
Mean 89,5 77,5 73,9

Total

Austria

Czech

Hungary

Spain

 
 

Results show a clear order of judged comprehensibility. 

Proposal: 
No further testing, as the median value of variant 1 is above 85.  
If any further testing is taken into account, variant 1 plus a somewhat simplified redesign of variant 1 are proposed for further testing (Comprehension 
Test). 
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3.19 Deer on road  
Internal numbering 2.3.8  

Function as presented for testing:  
To indicate unexpected danger caused by deer on road 

Variants sorted by mean estimate

Median 100,0 80,0 80,0
Mean 95,9 71,5 67,2
Median 100,0 92,5 90,0
Mean 93,2 81,0 81,0
Median 100,0 80,0 80,0
Mean 96,0 66,9 69,8
Median 92,5 80,0 72,5
Mean 88,2 71,9 63,5
Median 98,1 83,1 80,6
Mean 93,3 72,8 70,4

Total

Austria

Czech

Hungary

Spain

 
 

Results show a clear order of judged comprehensibility with dynamically moving animals judged best. 

Proposal: 
No further testing, as the median value of variant 1 is above 85.  
If any further testing is taken into account, variant 1 plus a redesign of variant 1 concerning readability are proposed for further testing (Comprehension 
Test). 
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3.20 Elk or reindeer on road  
Internal numbering 2.3.8.1  

Function as presented for testing:  
To indicate unexpected danger caused by elk or reindeer on road 

Variants sorted by mean estimate

Median 90,0 80,0
Mean 86,8 71,4
Median 90,0 80,0
Mean 77,9 73,6
Median 90,0 90,0
Mean 85,4 73,2
Median 90,0 40,0
Mean 88,4 41,6
Median 90,0 72,5
Mean 84,6 65,0

Total

Austria

Czech

Hungary

Spain

 
 

 

Proposal: 
Further testing on comprehension should be conducted only if a country with a population with real experience with elks or reindeer participates in 
testing of both variants. 
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3.21 Speed camera/radar  
Internal numbering 3.1.3  

Function as presented for testing:  
To indicate an area where speed and possibly distance between cars is/are recorded 

Excluded function as presented for testing:  
Not to be used for video surveillance/monitoring (CCTV) 

Variants sorted by mean estimate
1 2 3 4 5 6 7

Median 99,5 99,5 10,0 45,0 40,0 10,0 47,5
Mean 88,2 86,3 23,2 42,0 40,0 23,5 47,3
Median 90,0 95,0 30,0 35,0 40,0 30,0 28,0
Mean 84,3 85,1 39,1 39,3 38,1 38,8 31,4
Median 97,5 100,0 50,0 60,0 60,0 45,0 50,0
Mean 87,6 84,4 46,9 57,0 55,5 43,5 49,1
Median 100,0 100,0 70,0 30,0 20,0 60,0 20,0
Mean 85,6 82,7 64,4 33,5 32,4 57,4 31,3
Median 96,8 98,6 40,0 42,5 40,0 36,3 36,4
Mean 86,4 84,6 43,4 42,9 41,5 40,8 39,8

Total

Austria

Czech

Hungary

Spain
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Variants sorted by mean estimate
8 9 10 11 12 13 14

Median 40,0 30,0 17,5 40,0 7,5 7,5 5,0
Mean 42,4 35,0 25,3 34,8 12,5 12,5 15,4
Median 20,0 25,0 30,0 20,0 20,0 10,0 5,0
Mean 27,8 33,5 34,3 30,3 23,8 17,2 20,5
Median 45,0 50,0 60,0 40,0 20,0 20,0 10,0
Mean 45,0 47,6 49,8 42,8 26,4 26,4 20,5
Median 30,0 20,0 30,0 40,0 8,5 5,0 0,0
Mean 36,4 31,1 37,1 36,2 16,7 13,7 4,1
Median 33,8 31,3 34,4 35,0 14,0 10,6 5,0
Mean 37,9 36,8 36,6 36,0 19,9 17,4 15,1Total

Austria

Czech

Hungary

Spain

 
 

The top rated variants are text based. The additional elements added to the text do not obviously improve judged comprehension.  

Proposal: 
If wording RADAR is correctly understood internationally and text based variants are accepted, no further testing in necessary, as the median value of 
variants 1 and 2 are above 85.  
If any further testing is taken into account, variants 2, 3, and 6 (probably better readability than 4) are proposed for further testing (Comprehension 
Test). 
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3.22 Last exit before toll check point 
Internal numbering 3.2.2.1  

Variant 1 always was presented with unmodified text ‘PEAGE’, but the word ‘TOLL’ was replaced by its translation into the local language. 

Variants sorted by mean estimate
1 2 3 4 5 6

Median 90,0 40,0 20,0 20,0 20,0 10,0
Mean 80,7 37,3 33,4 31,8 29,7 32,4
Median 80,0 50,0 50,0 20,0 20,0 27,5
Mean 80,5 51,9 53,2 29,4 26,9 27,9
Median 100,0 50,0 50,0 20,0 20,0 32,5
Mean 94,5 47,4 46,9 38,2 35,0 41,0
Median 90,0 10,0 15,0 60,0 50,0 40,0
Mean 85,6 26,7 26,8 53,0 48,1 38,4
Median 90,0 37,5 33,8 30,0 27,5 27,5
Mean 85,3 40,8 40,1 38,1 34,9 34,9

Total

Austria

Czech

Hungary

Spain
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Variants sorted by mean estimate
7 8 9 10 11

Median 30,0 15,0 10,0 10,0 0,0
Mean 30,7 24,8 21,7 19,9 10,2
Median 20,0 40,0 40,0 40,0 20,0
Mean 28,8 41,5 39,9 37,1 20,6
Median 40,0 35,0 20,0 27,5 10,0
Mean 44,2 40,7 33,5 34,9 21,3
Median 20,0 10,0 5,0 5,0 10,0
Mean 27,2 18,8 15,4 18,1 24,1
Median 27,5 25,0 18,8 20,6 10,0
Mean 32,7 31,5 27,6 27,5 19,0Total

Austria

Czech

Hungary

Spain

 
 

The top rated variant has a text based component. Euro based variants consistently are judged more comprehensible than variants with another 
currency symbol. 

Proposal: 
Before deciding on further testing it should be regarded, that text of variant 1 might not be readable in real life applications and possibly the toll 
symbol could be confused with the symbol indicating ‘All vehicles prohibited’.  

Therefore variants 2, 3, 4 (to check the effect mentioned above), and 6 are proposed for further testing using the Comprehension Test. 

For the following tests under conditions of impaired visibility variant 1 and the best variants from the Comprehension Test should be regarded (if they 
reached acceptable results in the Comprehension Test). 
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3.23 Toll road ahead  
Internal numbering 3.2.2.1.1  

Variants 1 and 2 always were presented with unmodified text ‘PEAGE’, but the word ‘TOLL’ was replaced by its translation into the local language. 

Variants sorted by mean estimate
1 2 3 4 5

Median 98,0 90,0 60,0 50,0 25,0
Mean 87,3 83,7 53,4 48,0 31,8
Median 90,0 85,0 62,0 60,0 47,5
Mean 86,9 79,9 59,4 57,9 43,7
Median 100,0 90,0 60,0 60,0 50,0
Mean 94,6 82,9 55,3 53,6 44,6
Median 90,0 90,0 40,0 40,0 10,0
Mean 89,3 86,5 40,4 39,5 21,7
Median 94,5 88,8 55,5 52,5 33,1
Mean 89,5 83,2 52,1 49,8 35,4

Total

Austria

Czech

Hungary

Spain

 
 

The top rated variants 1 and 2 have a text based component and are therefore judged more comprehensible. Euro based variants consistently are judged 
more comprehensible than the variant with another currency symbol. 

Proposal: 
Variant 3 is proposed for further testing using the Comprehension Test.  

For the following tests under conditions of impaired visibility variants 1 and 2 should be used, and variant 3 if it reached acceptable results in the 
Comprehension Test. 
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3.24 Park & Ride  
Internal numbering 3.3.2.2  

Variants sorted by mean estimate
1 2 3 4 5 6

Median 60,0 80,0 60,0 80,0 60,0 80,0
Mean 54,3 66,6 52,6 62,9 55,6 62,7
Median 50,0 50,0 50,0 37,5 50,0 30,0
Mean 54,6 47,8 50,9 41,8 49,4 39,5
Median 70,0 90,0 65,0 90,0 75,0 77,5
Mean 61,9 81,8 58,8 74,3 60,4 64,6
Median 70,0 20,0 60,0 10,0 20,0 10,0
Mean 60,6 29,3 54,4 25,6 25,6 20,2
Median 62,5 60,0 58,8 54,4 51,3 49,4
Mean 57,8 56,4 54,2 51,1 47,7 46,8

Total

Austria

Czech

Hungary

Spain

 



CJT_Report  PU Contract No 506716 

 

2006-04-29 37 of 53 DUK 

 

Variants sorted by mean estimate
7 8 9 10 11 12

Median 50,0 70,0 40,0 30,0 30,0 20,0
Mean 45,1 60,6 42,1 35,6 35,4 32,6
Median 50,0 22,5 35,5 30,0 30,0 30,0
Mean 46,0 36,1 42,8 39,9 39,2 36,6
Median 55,0 80,0 42,5 35,0 40,0 40,0
Mean 46,5 64,3 40,5 36,4 37,2 37,7
Median 40,0 10,0 50,0 50,0 40,0 40,0
Mean 43,4 18,5 48,5 44,5 42,9 41,6
Median 48,8 45,6 42,0 36,3 35,0 32,5
Mean 45,2 44,9 43,5 39,1 38,7 37,1Total

Austria

Czech

Hungary

Spain

 
 

When looking at the results of the individual countries one can recognize a very inconsistent order of judged comprehensibility. Especially in Spain, 
and to a lesser extent also in Czech, the abbreviation P + R does not seem to be known to the general public and therefore is judged as rather 
incomprehensible. 

Proposal: 
Besides variant 6, which already has been in use in several countries, variants 1, 5 and 9 are proposed for further testing using the Comprehension Test. 
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3.25 Tram  
Internal numbering 3.3.2.3  

Variants sorted by mean estimate
1 2 3 4 5 6

Median 85,0 87,5 70,0 70,0 70,0 60,0
Mean 73,9 76,4 65,0 65,7 64,7 56,2
Median 90,0 80,0 87,5 70,0 50,0 55,0
Mean 83,4 75,4 77,0 62,4 55,2 51,3
Median 100,0 90,0 90,0 70,0 50,0 50,0
Mean 86,2 80,2 76,4 62,8 45,8 52,1
Median 70,0 80,0 60,0 60,0 70,0 50,0
Mean 61,8 71,3 56,3 55,2 60,6 45,2
Median 86,3 84,4 76,9 67,5 60,0 53,8
Mean 76,3 75,8 68,7 61,5 56,6 51,2

Total

Austria

Czech

Hungary

Spain
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Variants sorted by mean estimate
7 8 9 10 11 12

Median 40,0 40,0 40,0 30,0 20,0 20,0
Mean 44,7 42,4 36,4 37,3 34,4 30,4
Median 60,0 50,0 45,0 30,0 40,0 30,0
Mean 57,1 53,8 45,9 38,3 41,9 39,3
Median 50,0 45,0 50,0 30,0 30,0 20,0
Mean 48,0 44,9 42,1 32,1 37,6 33,0
Median 35,0 40,0 30,0 40,0 30,0 20,0
Mean 36,2 39,4 36,3 39,8 29,1 26,7
Median 46,3 43,8 41,3 32,5 30,0 22,5
Mean 46,5 45,1 40,2 36,9 35,8 32,4Total

Austria

Czech

Hungary

Spain

 
 

Results show a clear order of judged comprehensibility from highly detailed variants to more abstracted versions and finally variants that also could be 
something else (e.g. 10 could also be regarded as train and 12 also was seen as cable car by some respondents). 

Proposal: 
Variants 1, 2 and 5 are proposed for further testing (Comprehension Test plus testing under impaired visibility conditions). 
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3.26 Ferry boat  
Internal numbering 3.3.2.4  

Function as presented for testing:  
To show the way to a ferry (not only used to show the way to ferries on sea, but also to ferries on inland waterways) 

Variants sorted by mean estimate
1 2 3 4 5

Median 90,0 20,0 20,0 10,0 10,0
Mean 81,7 28,9 27,6 18,5 17,8
Median 82,5 50,0 50,0 50,0 49,5
Mean 76,7 49,9 46,8 43,2 42,0
Median 95,0 60,0 50,0 45,0 45,0
Mean 80,6 54,7 47,6 40,9 39,3
Median 90,0 40,0 37,5 35,0 20,0
Mean 83,6 37,1 36,7 33,1 28,1
Median 89,4 42,5 39,4 35,0 31,1
Mean 80,7 42,7 39,7 33,9 31,8

Total

Austria

Czech

Hungary

Spain

 
 

Proposal: 
No further testing for comprehensibility is necessary as the median value of variant 1 is above 85.  

If any further testing is taken into account, variant 1, 2, and 3 are proposed for further testing (Comprehension Test). 
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3.27 Picnic / rest area  
Internal numbering 3.3.2.7 

Variants sorted by mean estimate
1 2 3 4 5 6 7

Median 90,0 92,5 80,0 80,0 70,0 40,0 55,0
Mean 82,8 85,7 69,7 70,2 63,5 39,9 49,5
Median 85,0 80,0 80,0 69,5 80,0 55,0 30,0
Mean 77,0 70,6 77,5 59,0 70,8 52,1 38,7
Median 97,5 80,0 90,0 70,0 80,0 70,0 50,0
Mean 90,2 71,7 78,3 67,2 66,8 62,0 46,0
Median 90,0 90,0 80,0 80,0 75,0 50,0 40,0
Mean 81,0 72,1 72,7 71,2 62,8 50,1 38,3
Median 90,6 85,6 82,5 74,9 76,3 53,8 43,8
Mean 82,8 75,0 74,5 66,9 66,0 51,0 43,1

Total

Austria

Czech

Hungary

Spain

 
 

Results show a quite consistent order of judged comprehensibility with only slight differences between countries. Variants with a person sitting at a 
table are judged as more comprehensible than then tree/bench based variants. The addition of the toilet symbol from ISO 7001 does not improve 
judged comprehensibility. In the contrary adding the letter based symbols for parking or toilet do improve judged comprehensibility. 

Proposal: 
No further testing for comprehensibility is necessary as the median value of variants 1  and 2 is above 85. 
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3.28 Internet  
Internal numbering 3.3.2.9  

Function as presented for testing:  
To indicate availability of internet access 

Median 90,0
Mean 82,1
Median 90,0
Mean 78,2
Median 100,0
Mean 88,9
Median 90,0
Mean 78,5
Median 92,5
Mean 81,9

Total

Austria

Czech

Hungary

Spain

 
 

Proposal: 
No further testing, as the median value of the variant tested is above 85.  
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3.29 Mobile phone  
Internal numbering 3.3.5 

Function as presented for testing:  
To inform about an emergency number available (this pictogram is to be displayed together with an emergency phone number) 

Variants sorted by mean estimate
1 2 3 4 5 6

Median 78,0 80,0 80,0 60,0 60,0 60,0
Mean 64,6 65,0 64,3 54,3 51,3 52,4
Median 77,5 80,0 80,0 63,0 55,0 50,0
Mean 66,2 71,6 69,3 58,6 55,9 55,3
Median 90,0 80,0 80,0 70,0 77,5 70,0
Mean 80,0 72,5 62,7 60,2 62,4 60,6
Median 80,0 80,0 70,0 50,0 50,0 50,0
Mean 66,1 66,4 64,0 51,3 48,3 49,0
Median 81,4 80,0 77,5 60,8 60,6 57,5
Mean 69,2 68,9 65,1 56,1 54,5 54,3

Total

Austria

Czech

Hungary

Spain

 
 

Interestingly displaying waves seem to indicate the possibility of getting into contact, as opposed to the inactive variants of mobile phones. But as often 
noticed, the most realistic variant was judged most comprehensible. 

Proposal: 
Variants 1 and 3 are proposed for further testing (Comprehension Test). For testing an emergency phone number should be added. 
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3.30 Fines doubled  
Internal numbering 4.4 

Function as presented for testing:  
To indicate an area where fines will be doubled 

Variants sorted by mean estimate
1 2 3 4 5 6

Median 40,0 40,0 20,0 20,0 10,0 8,0
Mean 40,2 41,4 25,4 24,8 20,2 17,1
Median 50,0 40,0 20,0 20,0 10,0 10,0
Mean 48,7 43,2 34,2 32,7 20,0 19,2
Median 50,0 50,0 40,0 40,0 32,5 25,0
Mean 49,8 48,9 40,2 40,4 41,7 36,1
Median 80,0 77,5 30,0 30,0 0,0 0,0
Mean 65,1 65,6 36,9 35,9 9,2 7,1
Median 55,0 51,9 27,5 27,5 13,1 10,8
Mean 50,9 49,8 34,2 33,4 22,8 19,9

Total

Austria

Czech

Hungary

Spain

 
 

Regarding the fact that the referent is completely unknown in European countries, judged comprehensibility is rather high. Variants 1 and 2 clearly 
were judged best. The paragraph based variants seem to be completely incomprehensible.  

Proposal: 
Variant 1 is proposed for further testing using the Comprehension Test, but expectations should not be to high as the referent is unknown in Europe.  
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3.31 Switch off engine  
Internal numbering 4.5  

Function as presented for testing:  
To inform drivers to switch off the engines in case of traffic congestion 

Variants sorted by mean estimate
1 2 3 4 5

Median 50,0 50,0 40,0 40,0 50,0
Mean 48,4 49,8 42,6 40,1 48,3
Median 60,0 57,5 55,0 35,0 35,0
Mean 51,2 51,6 50,0 39,8 40,0
Median 70,0 62,5 55,0 50,0 30,0
Mean 60,2 56,3 49,3 43,0 37,9
Median 70,0 60,0 67,5 50,0 20,0
Mean 58,8 50,2 58,2 49,5 32,4
Median 62,5 57,5 54,4 43,8 33,8
Mean 54,6 52,0 50,0 43,1 39,7

Total

Austria

Czech

Hungary

Spain
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Variants sorted by mean estimate
6 7 8 9 10

Median 40,0 20,0 20,0 40,0 5,0
Mean 46,1 28,0 27,7 40,7 16,2
Median 40,0 32,5 27,5 24,5 1,0
Mean 39,3 37,9 35,0 31,5 7,1
Median 40,0 40,0 40,0 25,0 7,5
Mean 43,1 42,8 41,4 34,7 17,9
Median 17,5 30,0 20,0 10,0 0,0
Mean 29,5 36,7 29,6 23,9 7,7
Median 34,4 30,6 26,9 24,9 3,4
Mean 39,5 36,3 33,4 32,7 12,2Total

Austria

Czech

Hungary

Spain

 
 

Variants with fumes strongly related to the exhaust pipe of a car plus a representation of a key were judged as most comprehensible. Crossing out the 
fumes only using a slash was judged better than the usage of a diagonal slash crossing also the car. 

Proposal: 
Variant 1 is proposed for further testing using the Comprehension Test.  
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3.32 Switch on Hazard Light  
Internal numbering 4.6  

Variants sorted by mean estimate
1 2 3 4 5 6

Median 80,0 70,0 70,0 30,0 20,0 10,0
Mean 69,3 60,5 60,7 32,9 27,3 21,3
Median 80,0 70,0 70,0 25,0 30,0 20,0
Mean 74,8 65,6 65,1 31,4 34,3 28,6
Median 90,0 80,0 80,0 50,0 30,0 30,0
Mean 80,0 76,1 73,0 40,7 40,2 36,0
Median 90,0 75,0 70,0 50,0 10,0 10,0
Mean 82,2 70,2 64,7 45,6 21,8 20,1
Median 85,0 73,8 72,5 38,8 22,5 17,5
Mean 76,6 68,1 65,9 37,6 30,9 26,5

Total

Austria

Czech

Hungary

Spain

 
 

Proposal: 
Variant 1 is proposed for further testing using the Comprehension Test.  
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3.33 Underground trains depart every 15 minutes  
Internal numbering 4.15  

Variants sorted by mean estimate

Median 70,0 80,0 57,5 30,0
Mean 64,5 67,5 58,0 36,9
Median 80,0 80,0 80,0 40,0
Mean 71,9 70,1 69,6 40,5
Median 80,0 80,0 80,0 30,0
Mean 72,7 74,4 70,9 35,6
Median 85,0 82,5 70,0 40,0
Mean 78,5 75,2 64,5 35,4
Median 78,8 80,6 71,9 35,0
Mean 71,9 71,8 65,8 37,1

Total

Austria

Czech

Hungary

Spain

 
 

Proposal: 
Variant 1 and 2 are proposed for further testing using the Comprehension Test.  
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4 Discussion and conclusions 
For 33 referents a total of 243 variants were tested. The means and median values of the 
responses obtained were studied and the best variants differing significantly in detail and also 
regarding aspects of readability were proposed for further testing. For some referents 
proposals for a redesign of variants have been made to enhance chances for positive results 
when applying the Comprehension Test. Only concerning one referent results were 
insufficient. But also in this case a proposal for improvement could be presented. 

In several cases limits for immediate acceptance according to ISO have been exceeded. 
Nevertheless it should be taken into consideration which additional testing procedures should 
be applied to guarantee successful application in real traffic applications. 
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Instructions on conducting the Comprehensibility Judgement 
Test 

Preparation of test material 
Test material is distributed in electronic format as MS-Word documents. All pages for one 
series can be found in one zip-file. There is a total of four series. Only few modifications are 
necessary: the word country in the bottom line should be replaced by the name of your 
country, and the texts on each page should be translated into the local language.  

All variants for one referent are presented on one single sheet. Pages of test material with 
other than black and white symbols have to be printed in color. Ensure that the colors and 
contrast levels are reproduced accurately in the materials presented to respondents. 

Pages of one series are collated into a set, starting with the title page, followed by the symbol 
pages in random order. The page with the socio-demographic data should be the last page 
as shown in the example below.  

 

 

 

 

 

 

 

 

 

 

 

Pages should be bound by staples at the top left corner. 

For each series prepare at least 50 test-booklets with symbol pages in random order. 

 

Testing 
Each country participating should conduct the test with at least 50 respondents for each 
series. 

The sample of respondents should resemble the eventual user population in terms of age, 
sex, and educational level. Persons with severe visual impairment (no correction possible) 
are not allowed as subjects. The sample should preferably consist of respondents who can 
be expected to be familiar with the referents and therefore each respondent should have a 
drivers licence.  

Respondents who have taken part in the Comprehensibility Judgement Test should not be 
used in for testing comprehension of symbols in this project. 
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The test begins with a verbal instruction on the project while showing the test-booklet. 

“We are studying the comprehensibility of symbols used on highways. We will tell you, what 
the symbols are supposed to mean, and we ask you to judge the percentage of drivers in xxx 
(xxx has to be replaced by the name of your country) that you expect would understand the 
intended meaning. When judging the comprehensibility, please keep in mind that all symbols 
regarding some kind of warning will be presented with a warning triangle or flashing lights 
when used in a real traffic situation.” 

For each referent, the respondents are instructed to read the information part showing the 
function and field(s) of application of the referent, and to bear these in mind when making 
judgements. These details concerning the referent are also going to be read out aloud. 
Where the referent has excluded functions specified, the attention of the respondent will be 
drawn to these excluded functions. 

Starting with the first symbol page, the respondents are asked to judge the comprehensibility 
of each variant by following this instruction: 

“Each symbol is supposed to mean (provide the intended meaning). Please write the 
percentage of drivers that you expect would understand this meaning on the line directly 
below each variant.” 

Before the respondent makes any judgement, he/she has to examine all the variants shown 
on the single sheet. 

Check exactly that there is a percentage value filled in for each symbol, so there is no 
missing data. 

When reaching the final page, socio-demographic data should be filled in by the respondent.  

Before dismissing the respondent please check that all data is complete and no page has 
been omitted. 

 

Analysis of the results of the Comprehensibility Judgement Test 
Results for each country that participated have to be tabulated in the MS-Excel sheet 
provided for the specific series. These MS-Excel sheets will be mailed about one week after 
the test material with some additional instructions.  

Data collected in the MS-Excel sheets should be mailed to ch.brugger@chello.at as soon as 
one test series is completed but no later than March, 31st 2006. 

 

2006-02-27 

Christof Brugger 
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Instructions on entering data of the Comprehensibility 
Judgement Test 
Each country participating should conduct the test with at least 50 respondents for each 
series. 

Results for each country that participated have to be tabulated in the MS-Excel sheet 
provided for the specific series.  

There is one MS-Excel file for each series with one sheet per referent. Each sheet is labelled 
and variants are displayed on top of the specific columns. The ordering of the variants 
follows the ordering used on the sheets (clockwise), beginning with the middle variant on top. 
Please check the correct beginning and order when entering data, as this is critical for 
processing and getting correct results. 

One line is to be used per subject. Subject data necessary for analysis of demographic 
aspects have to be entered on the last page. Please give each subject a number and use the 
line with the corresponding numbering for entering the data. 

If you want to enter additional subject numbers above 50, you may remove page protection. 
The password used is chjbb . 
Data collected in the MS-Excel sheets should be mailed to ch.brugger@chello.at as soon as 
one test series is completed but no later than March, 31st 2006. 

Thank you for your support. 

2006-03-20 

Christof Brugger 

 


