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Abstract: The aim of geographical education is to enhance the level of geographical literacy
among pupils, enabling them to acquire, comprehend, analyse, and interpret geographic
information so they are able to apply it effectively. One approach to improving this literacy
level involves utilizing map skills, through which pupils can read, analyse, interpret map
content, and even create maps. This research aimed to assess the level of selected map skills
among Slovak pupils at the end of lower secondary education (ISCED 2). A self-constructed
research tool was used as the research instrument. Analysis of the acquired data revealed
an average level of map skills among the pupils. The highest proficiency was observed
in tasks focused on utilizing skills associated with map reading. Conversely, the lowest pro-
ficiency was found in tasks requiring the application of skills related to map analysis.
The data collected suggest that although pupils at the end of lower secondary education
possess skills enabling them to obtain necessary information from a map, they encounter
challenges in analysing and subsequently interpreting this information.
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Introduction

The rapid technological advancement in recent decades has made maps an inseparable part
of everyday human life, as they are readily available on computers, tablets, or smartphones
(Fraser, Taylor and Caquard 2006). According to Peterson (2005), searching for information
on maps ranks among the most common activities in the virtual environment of the internet.
Moreover, maps represent one of the most significant educational tools in teaching geography
(Artvinli and Dénmez 2020), providing crucial information about the physical and human ge-
ographical characteristics of a region (Khullar 2011). Their significance lies not only in provid-
ing information (Lobben 2004) and visually representing a specific geographic space (Demp-
sey 2003, Havelkova and Hanus 2019), they can be used for enhancing spatial (Saputro,
Liesnoor and Hardati 2020), analytical and critical thinking (Elbow and Sharma 2000, Gian-
nakou and Klonari 2019), and fostering further creativity in pupils (Saripudin, Ratmaningsih
and Anggraini 2022). With the development of digital technologies, maps have become mul-
tidimensional, interactive, and dynamic, contributing to increased engagement of pupils when
interacting with the information they contain (Osaci-Costache, Cocos and Cocos 2014). All
these map functions contribute to shaping an educational environment in which pupils are not
passive recipients but are stimulated towards deeper analysis and subsequent interpretation of
the information provided by maps. Some studies (e.g., Saku 1992, Lateh and Raman 2005,
Taylor and Plewe 2006) emphasize that the use of maps in geographic education can contribute
to a better understanding of fundamental geographic concepts. If we aim to use maps as a
source of information for pupils, it is essential for them to possess a certain level of skills
associated with reading, analysing, and interpreting maps (Muehrcke 1981). Many studies
(e.g., Grofelnik and Pap 2013, Ooms et al. 2016, Havelkova and Hanus 2018, Kumar and
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Vakkil 2020, Pravda 2021) point to a relatively low level of map skills among pupils. Accord-
ing to Enright (2021), one reason for this state could be the very nature of geographic educa-
tion, which comes from the mistaken assumption that a map is merely a source of facts and
information to be accepted without further analysis. This simplified perception of working
with maps needs to be replaced by a more complex approach, involving the utilization of var-
ious knowledge and skills for a complete understanding and usage of the information that maps
offer. A map represents an information source encountered in everyday life, making it crucial
within education to teach pupils how to work with it correctly (Malik 2015). Thus, the demand
for systematic examination and subsequent enhancement of pupils' map skills becomes our
priority.

Map skills

Despite a relatively long period of studying map skills, researchers did not come to an agree-
ment on its clear definition (Carbonell-Carrera and Hess Medler 2017, Yalcinkaya and Ka-
raca 2021). This disagreement is based on the fact that map skills encompass a considerably
broad concept, integrating a combination of knowledge and various innate abilities, and
skills acquired through training and experience. As a result of this, some authors even prefer
to use the term "map literacy” in their papers (Hakan and Demir 2014). In the literature, we
also encounter the term cartographic skills (e.g., Grofelnik and Pap 2013, Nazarenko et al.
2021), which, however, needs to be perceived more broadly, as it encompasses skills re-
quired for working with other cartographic materials besides just maps. Map skills primarily
involve cartography knowledge (Muir 1985, Shin 2006, Gokge 2015) and abilities such
as the capability to read maps (Tyner 2014, Havelkova and Hanus 2019, Sarif 2022, Seyma,
Yayla and Ziinber 2022), comprehend, interpret, and work with map symbols (S6nmez 2010,
Yalcinkaya and Karaca 2021, Sarif 2022), interpret geographical data (Schee and Dijk 1999,
Havelkova and Hanus 2019), using maps in everyday life and for planning purposes (Blaut
1997, Hemmer et al. 2015, Kog and Onal 2016), spatial orientation and thinking (Seyma,
Yayla and Ziinber 2022), map measurement (Sonmez 2010), and map creation (Meyer 1973,
Havelkova and Hanus 2019). Due to technological advancements and increased accessibil-
ity, it is necessary to perceive map skills in the context of utilizing various digital tools,
including modern geographic information systems (Shin 2006, Collins 2018). This set of
knowledge and abilities enables pupils to acquire necessary information through maps, an-
alyse it, and subsequently interpret it.

The numerous attempts to define map skills have led to the creation of various classifica-
tions that differ from each other (Erol 2020). For instance, McClure (1992) outlined within his
classification skills related to understanding and interpreting map symbols, map reading, pro-
filing, wayfinding, distance and spatial calculation, slope and position measurement, scale us-
age, map creation, and characterization of physical properties. On the other hand, Sonmez
(2010) categorized map skills into six groups ranging from concrete to abstract skills. These
encompass the ability to understand and interpret symbols, read and interpret maps, orient
oneself, determine coordinates, use scales, and measure distances on a map. Gradually, com-
mon elements among these classifications have emerged (Erol 2020). These involve the skills
to read, analyse, and interpret maps, which have been evident in the works of several authors
(e.g., McClure 1992, van Dijk et al. 1994, Weeden 1997, Carter 2005, Hanus and Marada
2014, Hanus and Havelkova 2019, Sarif 2022). Reyes Nunez (2020) emphasizes that geogra-
phy education is more than just using maps, reading, and understanding them. Another map
skill that has come to the forefront is map creation. Hanus and Havelkova (2019) delineate
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the division of map skills into two fundamental areas, namely map creation and skills associ-
ated with map usage (reading, analysis, and interpretation). These map skills need to be per-
ceived in mutual interaction. For this purpose, a circular model has been devised, highlighting
the necessity for comprehensive map utilization in education. Apart from the map skills them-
selves, pupils also need to possess specific cartographic information, geographical knowledge,
and the ability to acquire and process information from various sources (Fig. 1).
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Fig. 1. The model of map skills (Hanus and Havelkova 2019)

The skills associated with working with maps are recognized as an established part of cur-
ricula in developed countries (Ndlwana 1991). However, research findings (e.g., Unlu 2011,
Mwenesongole 2009, Mukondeleli 2018, Sarif 2022) indicate that the level of map skills
among pupils is inadequate, which may also reflect in a lower level of geographic literacy. The
requirement to systematically enhance these skills among pupils at the lower secondary edu-
cation level (ISCED 2) in Slovakia is ensured through the teaching of geography. Within in-
dividual lessons, pupils should have the opportunity to work with maps and acquire new
knowledge and skills through their content. Despite lower secondary education in geography
being based on the same curriculum throughout Slovakia (SPU 2014a), differences in the level
of map skills among pupils might exist. Essentially, these differences stem from the influence
of various internal and external factors, such as school technological resources (Cipkova,
Fuchs and Smida 2023), school location (Adepoju and Akinwumi 2001), pupils' gender (Sarif
2022), frequency of map usage in education (Aksoy 2019), school type (Sarif 2022), or the
map characteristic (Havelkova and Hanus 2018). Havelkova and Hanus (2019), based on their
analysis of conducted research, categorized these factors into three main categories: user char-
acteristics (e.g., age, gender, ethnicity and culture, acquired knowledge and skills, interests,
psychological factors), map characteristics (e.g., map complexity; cartographic means of rep-
resentation), and external factors (e.g., family, learning style, education, residence, tested map
skill).
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Goals and research questions

Within the teaching of geography at the lower secondary education level, pupils are required
to grasp various abstract concepts, symbols, and ideas, explain the implications of a specific
phenomenon, or describe the interconnections between different elements of the landscape (Bed-
narz, Acheson and Bednarz 2006). Utilizing a map as a visual tool can assist pupils in transform-
ing these abstract concepts into specific representations, thereby facilitating the entire learning
process. To employ a map as an educational tool, pupils must possess a certain level of map
skills, primarily focused on reading, analysing, and interpreting maps. These skills also enable
pupils to convert various information into graphical representations (Nyoni 2021). The State Ed-
ucational Program in Geography in Slovakia (SPU 2014a) advocates for pupils to progressively
enhance these skills from the beginning of lower secondary education (ISCED 2). This creates
an assumption that pupils at the end of their lower secondary education should already possess
developed map skills, enabling them to work with maps not only in school but also in their eve-
ryday lives. Therefore, the conducted research aimed to assess the current level of selected map
skills among pupils at the end of lower secondary education. In line with this objective, our focus
was on addressing the following research questions:

e What is the overall level of selected map skills among pupils?
e What is the level of selected map skills among pupils based on gender, school type, and
school location?

Methodology

According to Havelkova and Hanus (2019), the issue of map skills has been the subject of
research for several decades. Nevertheless, there is still no universally available research tool to
assess the current level of these skills among educated pupils. Currently, in available literature,
several techniques and approaches are known to examine individual map skills among pupils.
Authors often utilize various types of tests with open or closed-ended tasks (e.g., Mrazkova and
Hofmann 2011, Grofelnik and Pap 2013, Albert et al. 2016, Sarif 2022), models (e.g., Hart 1979),
field testing (e.g., Kastens, Kaplan and Christie-Blick 2001, Meilinger and Knauff 2008), virtual
map tests (e.g., Hsu, Tsai and Chen 2018), creating personalised maps (e.g., Wigglesivorth 2003),
or tasks related to field mapping (Kastens and Liben 2007). To determine the level of selected
map skills among pupils, we chose to employ a test of our own design. Specifically, we focused
on skills related to reading, analysing, and interpreting maps. In its development, we drew from
the requirements of the State Educational Program in Geography (SPU 2014a), as well as the
publication by Hanus et al. (2020), which introduced a methodological approach aimed at creat-
ing tasks that allow the application of map skills in geography teaching.

The created test consisted of 24 closed items, offering a choice of one correct answer from
five available options (Fig. 2). Such a test design diminishes the subjective role of the evaluator
(Cipkové and Fuchs 2020). The number of items was suggested to align with the possibilities
and capabilities of the pupils. The skill of map reading as well as map analysis was tested through
nine items, and the skill of map interpretation was allocated six items. Each item of the adminis-
tered test was accompanied by various types of maps encountered within the lower secondary
education curriculum. The request to administer our developed research tool in electronic form
was sent to all schools in Slovakia providing lower secondary education. Geography teachers
could then provide access to their ninth-grade primary school pupils or the fourth-grade pupils
of eight-year grammar schools The actual provision of the research tool to pupils was contingent
upon geography teachers' interest in participating in the research. Methodologically, we em-
ployed an available participant selection method, enabling the relatively swift acquisition of nec-
essary data for analysis from the highest possible number of respondents in a relatively short time
(Lopez and Whitehead 2013). Pupils were allocated 45 minutes to complete the test. Upon com-
pletion and submission of the test, pupils received feedback in the form of an overall score and
the correct answers to individual test items. Each correct response in the test was rated one point.
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Which of the listed areas has the lowest level of
urbanization?

a) Western Asia
b) North America
¢) Northern Africa

d) Northern Europe

e) Central Africa

Fig. 2. Sample test item

Before starting the research, content validity of the test was assessed by four experts in the
field of geography education (Heale and Twycross 2015). Based on their recommendations,
we modified the wording of certain items. The test was also made available to a selected group
of six pupils to determine the comprehensibility of individual items among the target group of
pupils. Some items were slightly adjusted based on their feedback as well. Test reliability was
established using the Kuder-Richardson Formula 20 (KR20), suitable for investigating dichot-
omous items (Ntumi, Agbenyo and Bulala 2023). Its value reached 0.82, indicating a reliable
research tool (Nunnally and Bernstein 1978). The average item discrimination index score was
at 0.64, with as many as 21 items achieving an excellent discrimination level. The average

item difficulty value stood at 57.42. The difficulty and sensitivity index values for individual
test items are presented in Figure 3.
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Fig. 3. The discrimination index and the difficulty value of the items
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Research sample

In the research, 1209 pupils from the final year of lower secondary education (ISCED 2)
participated. Lower secondary education in Slovakia is provided by general primary schools
and eight-year grammar schools. Eight-year grammar schools represent a specific type of se-
lective school intended for only 5% of pupils from the respective age cohort. Typically, pupils
continue their education at the same school after completing lower secondary education
at grammar schools, while pupils from general primary schools proceed to secondary schools.
The mandatory curriculum framework establishing the educational content is the same for pri-
mary schools and eight-year grammar schools, as it follows the requirements of the same Na-
tional Curriculum (SPU 2014a). However, research conducted across various subjects, includ-
ing geography, suggests that differences may exist among these pupils, for example, in terms
of knowledge (e.g., Hornackova 2006, Kurajova Stopkova and Kuraj 2006, Prokop, Kvasni¢ak
and Pistova 2006) or various types of skills (e.g., Ctrnactova et al. 2013, Rezni¢kova et al. 2013,
Rokos and Vomackova 2017). The average grade in geography on the report card of the pupils
involved in the study was 1.58. This assessment should also encompass the level of map skills
among the pupils. Further details regarding the demographic structure of the research sample
are provided in Table 1.

Tab. 1. Participants” demographic data

Gender Male Female
n 582 627
% 48,14 51,86
Type of school Primary school eight-year grammar schools
n 1039 170
% 85,94 14,06
School location City Countryside
n 642 567
% 53,10 46,9

Despite having the same educational standards (SPU 2014a), differences might exist
among schools within regions, such as variations in technical resources or the qualifications
of teachers, which can reflect in regional disparities in pupils' educational outcomes (Adepoju
and Akinwumi 2001, Cipkové, Fuchs and Smida 2023).

Data analysis

In analysing the obtained data, apart from descriptive statistics (e.g., mean, median, mode,
standard deviation etc.), we focused on determining whether there were statistically significant
differences in pupils' map skills concerning gender, type of school attended, and its location.
When analysing data from a large research sample (n > 50), we can overlook data distribution
(Altman and Bland 1995, Elliott and Woodward 2007). This implies that we can apply para-
metric tests even if the normality test result indicates that the data doesn't follow a normal
distribution (Pallant 2020). Therefore, to identify possible statistically significant differences,
we employed the parametric Student's t-test, which compares means between two samples
(Mishra et al. 2019). The effect size of statistically significant differences was determined us-
ing Cohen's d coefficient, which describes the standardized mean difference effect between
two groups (Fritz, Morris and Richler 2012).
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Research findings
The overall level of pupils’ map skills

In the administered map skills test, pupils achieved an average score of 13.46 points (SD
= 5.57) out of a maximum of 24 points. The overall success rate in the test thus stood
at 56.08%. The median reached a value of 14.5, and the mode was 18 points.

Based on the analysis of individual tested map skills (Tab. 2), it can be noted that pupils
achieved the highest success rate in map reading (I = 70.02%). Across four items in this skill,
pupils achieved the overall highest success (items 1, 7, 8, 4). These items required pupils
to identify necessary information based on the provided map legend. The lowest success rate
within map reading was observed in items 2 and 9, where pupils were tasked with reading
specific geographical coordinates on the map.

Tab. 2. The average success rate of the pupils in the test

Skills Item The success rate  The success rate
for an item [%] for a skills [%]

1 79,49
2 59,47
3 62,37
4 75,93

Reading a map 5 70,97 70,02
6 68,24
7 78,66
8 78,58
9 58,15
10 61,46
11 71,96
12 69,98
13 22,91

Analysing a map 14 63,03 49,90
15 37,63
16 31,51
17 66,17
18 24,90
19 57,24
20 69,48

Interpreting a map g; gg?; 44,20
23 24,90
24 57,65

The pupils achieved the lowest average percentage success compared to the overall test
percentage success in skills related to map analysis and interpretation (Tab. 3). The percentage
success in the skill of map interpretation was at 44.20%, and in three items (items No. 22, 23,
23), the pupils achieved significantly lower percentage success compared to the overall test
success. In these items, pupils were required to draw conclusions about a specific geographic
space based on the provided map. In the skill of map analysis (I = 49.9%), pupils attained the
lowest success in items No. 13, 18, and 16, where they were to compare the spatial distribution
of phenomena on the map.
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The level of map skills among pupils based on gender

Within the analysis, we focused on determining whether there were statistically significant
differences in the level of investigated map skills among pupils based on gender. We found
that girls (x = 13.17; SD = 5.53) and boys (x = 13.78; SD 5.6) achieved comparable scores
on the test. However, the result of the Student’s t-test (t = 1.933; p = 0.043) demonstrated
statistically significant differences favoring boys compared with the girls” results. Nonethe-
less, the Cohen's d coefficient reached a value of 0.11, indicating only a small effect size. We
followed a similar approach in comparing individual map skills (Tab. 3). Boys achieved
a higher percentage success in skills related to map reading and analysis. On the contrary, girls
achieved higher percentage success only in the map interpretation skill. The Student's t-test
indicated statistically significant differences in all three investigated map skills (p < 0.05).
The Cohen's d was lower than 0.50 for all three skills, indicating only a small effect size. Consid-
ering this fact, we do not anticipate significant differences in pupils' map skills based on gender.

Tab. 3. Comparison of test results based on gender

Girls Boys
The success The success The success The success Effect
Skills Iltem  rate foranitem ratefora rate for anitem rate for a skills p-value size
[%] skills [%] [%] [%] Cohen d
1 77,19 81,96
2 53,75 65,64
s 3 61,88 62,89
€ 4 75,60 76,29
> 5 70,49 69,09 71,48 71,41 0,01 0,15
5 6 69,14 67,27
& 7 78,15 79,21
8 76,87 80,41
9 58,69 57,56
10 57,58 65,64
. 11 72,41 71,48
& 12 68,58 71,48
E 13 18,66 27,49
2 14 65,23 48,66 60,65 51,34 0,005 0,16
S 15 37,32 37,97
2 16 29,03 34,19
17 65,23 67,18
18 23,92 25,95
19 55,66 58,93
§ 20 67,15 71,99
= 21 35,57 36,08
% S 2 19.62 55,88 2199 45,68 0,01 0,18
£ 23 55,66 25,77
24 56,14 59,28

* statistically significant differences (p < 0.05)

The map skills level among pupils in relation to the type of school they attend

The level of map skills among pupils based on the type of school they attend was another
factor we included in the analysis of obtained data. On average, pupils from the eight-year
grammar schools achieved 11.83 points (SD = 7.19), while pupils from regular primary schools
scored 13.73 points (SD = 5.21). The result of the Student's t-test (t = 4.150; p = 0.00003)
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demonstrated statistically significant differences between the two groups in favor of the pri-
mary school pupils (Tab. 4). The Cohen's d index of 0.51 indicates a moderate effect size
between the compared groups. This result suggests a certain difference in performance be-
tween primary school pupils and eight-year grammar school pupils, yet it is important to note
that this difference is not substantial or significant enough to be clearly identified as highly
crucial. Comparison of the medians of both groups for each skill demonstrated statistically
significant differences in favor of the primary school pupils. Cohen's d index showed a mod-
erate effect size for all three skills, indicating significant differences in map skills in favor
of primary school pupils.

Tab. 4. Comparison of test results by school type

Eight-year grammar

Primary school
schools
The success The success The success The success Effect
Skills Item rate for an rate for a rate for an rate for a p-value size
item [%] skills [%] item [%] skills [%] Cohen d
1 68,82 81,23
2 60,00 59,38
5 3 57,06 63,23
E 4 63,53 77,96
> 5 63,53 60,56 72,18 71,78 0,00023 0,44
Kl 6 55,00 70,40
& 7 62,35 81,33
8 64,12 80,94
9 50,59 59,38
10 64,12 61,02
11 65,29 73,05
= 12 60,59 71,51
E 13 20,59 23,29
2 14 56,47 48,56 64,10 50,68 0,00014 0,49
_% 15 35,88 37,92
Z 16 27,65 32,15
17 55,88 67,85
18 22,94 25,22
19 50,59 58,33
E 20 60,00 71,03
= 21 35,29 35,90
u:_; S % 13.53 38,14 2194 54,60 0,000026 0,61
= 23 21,18 81,23
24 48,24 59,19

* statistically significant differences (p < 0.05)

The level of pupils’ map skills in relation to the school's location

Within the statistical analysis, we focused on determining whether there are statistically
significant differences in the level of map skills among pupils based on the school's location.
Pupils attending schools in urban areas obtained an average of 12.12 points (SD = 5.50),
whereas pupils attending schools in rural areas obtained an average of 14.98 points (SD =
5.25). The Student's t-test demonstrated statistically significant differences between the com-
pared groups, favoring pupils attending schools in rural areas (p < 0.05). The Cohen's d result
indicated a moderate effect size. Comparison of individual examined map skills revealed that
pupils attending schools in rural areas achieved better percentage success rates across all skills
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(Tab. 5). Based on the determined Cohen's d coefficient, it can be confirmed that a moderate
effect size was achieved across all compared skills. Hence, it can be concluded that there are
statistically significant differences in the level of pupils' skills between those attending schools
in urban and rural areas, and this difference is not solely due to variations in pupil numbers
within the compared groups.

Tab. 5. Comparison of test results based on school location

Urban areas pupils Rural areas pupils
The success The success The success The success Effect
Skills Iltem  rate foranitem ratefora rate for anitem rate for a skills p-value size
[%] skills [%] [%] [%] Cohen d
1 75,08 84,48
2 51,40 68,61
*% 3 55,30 70,37
E 4 70,56 82,01
=) 5 69,00 64,67 73,19 76,52 0,00024 0,54
S 6 63,63 73,46
& 7 73,83 84,13
8 71,65 86,42
9 51,56 65,61
10 55,45 68,25
11 67,60 76,90
= 12 63,86 76,90
E 13 17,29 29,28
2 14 56,54 44,37 70,38 56,26 0,000013 0,50
_% 15 32,71 43,21
Z 16 23,52 40,56
17 60,12 73,02
18 22,27 27,87
19 48,60 67,02
o 20 62,62 77,25
= 21 31,15 41,09
D ’ )
% S 2 18.60 38,49 23.10 50,70 0,00001 0,47
= 23 75,08 31,39
24 51,71 64,37

* statistically significant differences (p < 0.05)

Discussion

Geography education focuses on improving pupils' geographical literacy. An essential
component of this literacy is map literacy, which includes map skills (Kog and Onal 2016).
Several studies (e.g., Utami, Zain and Sumarmi 2018, Aksoy 2019) have pointed out that
the level of map skills can significantly impact overall geographical literacy. Despite their
undeniable significance, various studies suggest that pupils often lack the necessary skills re-
quired to work with maps (e.g., Mwenesongole 2009, Unlu 2011, Havelkova and Hanus 2018,
Mukondeleli 2018, Eze 2021, Kwayi 2022, Péolova 2023). Similarly, our research data indi-
cated that the overall level of map skills among pupils at the end of lower secondary education
at the age of 14-15 is only average. Pupils in the administered map skills test achieved
an average success rate of 56.08%. This result cannot be deemed sufficient. Ooms et al. (2016),
in their study among pupils aged 11-18 in Belgium, highlighted that as age increases, so does
the level of map skills. However, it is important to note that a larger portion of pupils after
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completing lower secondary education in Slovakia move on to vocational high schools where
subjects (such as geography) that would further enhance map skills are not taught.

During the research implementation, we focused on examining three fundamental map-
related skills—reading, analysis, and map interpretation. A well-developed skill is considered
to achieve a success rate of more than 75% (Kire§ and Jurkova 2021). However, in none
of the scrutinized skills did the pupils reach this level of success. Reading the map was per-
ceived as the most developed skill, with the pupils achieving a success rate of 70.02%. This
outcome can be justified by the set requirements at the primary education level (ISCED 1),
where one of the aims is for pupils to acquire the skill of map reading (SPU 2014b). Similarly,
in textbooks of some subjects at the primary level of education in Slovakia, there are tasks that
require pupils to obtain necessary information through the usage of the map legend and identify
objects based on map symbols. On the contrary, the skill associated with map interpretation
was considered the least developed, with pupils achieving a success rate of 44.20%. Havelkova
and Hanus (2018) also found a similar outcome in their research and highlighted that the type
of map used during testing could significantly influence the pupils' results. Additionally, fac-
tors other than the type of map might contribute to the insufficient level of skill in map inter-
pretation. The application of this skill involves a multi-step cognitive process that necessitates
abstract thinking, knowledge related to the content and characteristics of the map, while also
utilizing other map-related skills (Bednarz, Acheson and Bednarz 2006, Havelkova and Hanus
2018).

Within our research, we paid attention to the influence of various factors on pupils' map-
related skills, a subject of numerous studies (e.g., Gilmartin and Patton 1984, Havelkova and
Hanus 2018, Sarif 2022). Specifically, we focused on the potential impact of three factors that
may determine educational outcomes: gender, school type, and its location. The collected data
indicated statistically significant differences among pupils in each skill based on all three var-
iables. Concerning gender, we found statistically significant differences in favor of boys. How-
ever, the effect size indicated that the difference between gender groups was small. Further
studies also indicate that boys might have higher levels of map-related skills compared to girls
(Henrie et al. 1997, Moon et al. 2016, Sarif 2022). Similarly, Gilmartin and Patton (1984)
found in their research that boys could extract spatial information from maps more effectively
than girls. The potential advantage for boys might be related to mathematical competencies
and spatial abilities, which could be better developed among boys (Sherman 1980, Beilock et
al. 2010, Ganley and Vasilyeva 2011, Havelkova and Hanus 2018,). Smida (2022) also high-
lights that using maps as a complex source of geographic information requires a certain level
of mathematical literacy. However, this mutual relationship requires further exploration. Be-
sides the influence of mathematical competencies, spatial skills, and overall mathematical lit-
eracy, it is necessary to consider the impact of interest in education in the given area. Kubiatko,
Mrazkova and Janko (2012) found that boys perceive geography more positively as a subject
compared to girls. The perception of the subject can be a significant predictor of educational
performance (Adediwura and Tayo 2007).

Various studies (Goyal and Pandey 2009, Rasool and Bhat 2018, Sarif 2022) have indicated
the existence of differences in pupils' map skills based on the type of school they attend. How-
ever, there have been no studies conducted in Slovakia specifically focusing on examining
differences in the level of map skills between pupils attending primary schools and eight-year
grammar schools. Eight-year grammar schools represent a selective type of school intended
for only 5% of the population. Therefore, it is presumed that these pupils should achieve better
educational outcomes compared to pupils attending primary schools. Nevertheless, the analy-
sis of research results revealed that pupils attending regular primary schools have a higher
level of map skills. This result may be influenced by various factors. Differences between
schools may be influenced by the qualifications of teachers and other staff, their engagement
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in teaching, the facilities of the school, and the size of the school. Despite the fact that educa-
tional standards for eight-year grammar schools and primary schools are the same (SPU
2014a), we may find certain differences in teaching methods. Teachers at primary schools
often focus on practical and specific aspects of teaching, which may include more practical
activities or applied learning, such as working with maps. In contrast, at eight-year grammar
schools, we may encounter teachers aiming for a deeper theoretical approach to the curriculum,
which may reduce the opportunity for practical application of the curriculum. This fact is also
reflected in the evaluation report by Burjan et al. (2017), who recommend introducing a less
academically and theoretically oriented general education approach to education in the condi-
tions of eight-year grammar schools. Considering the above, it is necessary to pay increased
attention to examining the differences between pupils attending primary and eight-year gram-
mar schools, taking into account the influence of factors such as school and teacher.

The school's location is often considered a significant factor in relation to pupils' educa-
tional outcomes. Some studies have indicated that pupils in urban schools may achieve better
educational outcomes in cartography compared to those in rural areas (e.g., Peevely and Ray
2001, Roscigno and Crowley 2001, Reeves and Bylund 2005, Sarif 2022). This result may be
influenced by several factors, such as better access to educational resources in urban areas
(Wood 2023), often higher socioeconomic status of urban pupils (Hoque, Anwaruzzaman and
Kasemi 2019, Josi¢ et al. 2022), or the existence of a digital divide between rural and urban
schools (Wang 2013). However, comparing data from pupils in urban and rural schools re-
vealed that statistically, pupils attending rural schools performed better on the administered
test. Similarly, the research conducted by Adeyinka and Ogunbiyi (2023) highlighted that pu-
pils from rural areas may achieve better results in geography education. Possible reasons
for this outcome might include better access for pupils in rural areas to activities that enhance
spatial imagination and environmental orientation. Another significant factor could be the fact
that rural schools typically have fewer pupils, allowing for a more individualized approach
from the teacher (Monk 2007).

Conclusion

The use of maps in teaching and enhancing the level of map skills is often a subject
of discussion when addressing the nature of geographical education. Today, these skills un-
doubtedly represent a significant component of geographic (Hakan and Demir 2014, Artvinli
and Donmez 2020) and constitute essential prerequisites for life in the 21st century (Tyner
2014). These skills enable individuals not only to navigate space but also to utilize diverse
information embedded within the cartographic language of map content. Furthermore, these
skills provide the capacity to analyse and interpret various geographical data and relationships,
leading to a better understanding of the world around us. Within education, map skills play
a crucial role in fostering pupils' critical and analytical thinking. Engaging with maps helps
pupils develop their ability to process and evaluate information, thereby strengthening their
capacity for learning and problem-solving.

The outcomes of the conducted research have shown that the level of map skills required
for reading, analysing, and interpreting maps among Slovak pupils at the end of lower second-
ary education is only at an average level. Therefore, it is crucial to reassess the State Educa-
tional Program and implement measures that would lead to an elevation of map skills among
pupils, especially concerning the analysis and interpretation of map content. Data analysis
from the research has indicated the necessity of implementing measures aimed at enhancing
map skills among pupils, particularly in the context of analysing and interpreting map content.
Assessing the current level of map skills among pupils at the end of lower secondary education
can contribute to identifying issues in this field and seeking ways to elevate this level through
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geographical education. Geography, in fact, stands as an educational subject that systemati-
cally raises the level of map skills among pupils (Dikshit 2004, Sarkar 2009). The delivery
of educational content in this subject must involve pupils actively engaging with maps.
Through active engagement with maps, pupils can not only acquire the content of their educa-
tion but also enhance their level of map skills.

Limitations of the study

The primary limitation of the research is the data acquisition method used for analysis
through an available selection process. Similarly, for obtaining the necessary data, we used
a non-standardized test with multiple-choice options for the correct answer. Such a test only
allows for obtaining information about the current level of pupils' map skills and not about
their depth. Among other limitations of the conducted research is the restriction in the number
of involved pupils due to the method by which the research tool was administered to schools.
Specifically, the test was made accessible to pupils in an electronic format. This limitation
could have affected school participation in the research, as some schools in Slovakia might
lack the necessary technological equipment to enable every pupil to complete the test at the same
time.
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