
Figure 2 showing the tourist map (left) and the geological map (right) used during the inter-
view. The participants had to describe a route from point A to point B on one of the maps.

Figure 3 showing the usage of map categories on the geological 
and tourist map. The participants mainly used directions on the 
former and linear features on the latter one.

Figure 4 showing that those who read topographic maps have the best 
overall map reading abilities.

Figure 5 showing that those who read tourist maps can apply maps the 
most effectively for field use.

Table 1 showing the geological map’s relative adequacy to the tourist map. 100% means total similarity, 
smaller values mean lower while higher ones mean better adequacy.

Figure 1 showing four maps that were designed to test specific map reading competences.
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A

B

Directions Linear features Hypsography Names Units of 
measurement Coverage Points Overall

Beginner 60% 6% 200% 67% 100% 50% 0% 34%
Intermediate 57% 12% 75% 83% 0% 25% 0% 33%
Expert 50% 13% 200% 50% 67% 13% 0% 31%
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The study’s goal was to create a method for estimating the ad-
equacy of maps for field use. For this, 44 voluntary participants 
filled a test to separate them into three categories according 
to their map reading skills, then took part in an interview that 
measured the adequacy of a geological and a tourist map.
Previous studies show that a person’s map reading skill can be 
measured with tests (Wakabayashi 2013, Wakabayashi and Matsui 
2013).  This is affected by various factors including cultural differ-
ences (Ito and Sano 2011) and memory, which has an important 
role in orienting and recognition of relief forms (Guzmán et al. 
2008). The adequacy of map symbols can be measured, and cer-
tain types are recognised easier (Pődör, 2002). The information 
used during map reading can be classified into seven map cate-
gories: directions; linear features; hypsography; names; measure 
units; coverage; points (Albert, 2014).
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Results and Conclusion

Measuring the map reading skills
The purpose of the test was to measure the map reading abil-
ity of the test subjects, this way distinguishing them into three 
categories: beginner, intermediate, expert. The analysis focused 
on the competences of the subjects, in connection with reading 
different map categories (Figure 1). The participants’ map using 
habit was also tested to find out, if it is related to the map read-
ing skills. These questions focused on the map types the subjects 
use, and the frequency they use them.

Measuring the maps’ adequacy
During the interview, the participants received either the geolog-
ic or the tourist map, and had to study and explain a route with 
their own words (Figure 2). The route and the scale (1:25 000) 
was the same on maps, this way the topographic information 
could be compared. The verbal descriptions were digitised as 
texts, and the expressions describing the different map catego-
ries were extracted with a semi-automated data-mining applica-
tion. 
By analysing the extracted data, the difference between the ade-
quacy of the two types of maps was expressed for the three cat-
egories (Table 1), and the frequency of different map categories’ 
usage was also shown (Figure 3). The relative adequacy of the 
compared maps was measured based on the assumption, that a 
map is more adequate for field use, if a map reader used more 
expression while reading it. This comparison can be expressed 
by percentages (100% means total similarity, a smaller number 
means less expression on the geologic map, while a larger num-
ber means more). 
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the tourist map, but expressions of hypsography 
occurred more often on the geological map. This 
suggests that by the lack of linear map objects, 
the participants tried to use the morphography 
for orientation. The overall results show that the 
field-use adequacy of the geological map relative 
to the tourist map was 33% on average, meaning 
that the test subjects could understand less topo-
graphic information on the geological map by 67%.
By using this method, other maps’ adequacy can 
be measured numerically, and with the results, the 
maps can be changed to fit the map readers’ de-
mand. 
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A total of 44 test subjects were involved in the 
research.  Those participants, who often use 
topographic maps reached the highest score in 
the map reading test, meaning they have the 
best map reading abilities, while those who use 
city maps the most, reached the lowest score 
(Figure 4). The participants, who read tourist 
maps often, used the most expressions during 
the interview, meaning they can apply maps the 
most effectively for field use. Those who read 
thematic maps the most, used the least expres-
sions (Figure 5).
The geological map’s topographic content was 
more difficult to read for all participants, than 
the tourist map’s. On the geological map, the 
participants mainly used expressions related 
to directions, and used the points’, coverage’s, 
measurement units’ expressions the least. On 
the tourist map the most used expressions 
were linear features, and the points, measure-
ment units, hypsography were used the least 
(Figure 3).  The relative adequacy of the map 
categories were measured (Table 1). The ade-
quacy of linear features (6-13%), the hypsogra-
phy (75-200%) and the coverage (18-50%) dif-
fered the most amongst the map readers. The 
smallest difference can be found in the direc-
tions (60-69%) and names (63-83%). Most of 
the map categories could be used better on 


