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Abstract. A thematic map is a media in conveying specific spatial information
on the surface of the earth. One form of spatial information is disaster vulnera-
bility area. Through maps, students can improve their competence in understand-
ing spatial disaster information. The better the ability to read the information on
the map, the better the decision-making in a disaster. This study aims to analyze
(1) The ability of the students to read an earthquake vulnerability map and (2) the
influence of students’ attributes such as gender, age, and disaster experience on
the ability to read an earthquake vulnerability map. This was quantitative re-
search with a correlational research design. The sample was 179 students in SMP
Negeri 2 Bayat in Klaten Regency, Central Java, Indonesia. The data were col-
lected using tests, documentation, and observation. The data were analyzed using
Pearson product-moment correlation. The map scale was 1:200.000. The result
showed that students’ attributes have no significant influence on students’ ability
to read an earthquake vulnerability map. The ability to find information through
earthquake vulnerability maps is still low regardless of gender, age, and disaster
experience.

Keywords: Map, Thematic Map, Earthquake, Junior High School Student, Map
Reading.

1 Introduction

Klaten Regency, which is located in the southern region of Central Java Province, is
extremely vulnerable to natural disasters. This is a result of the position, which is con-
nected to endogenous movements that create the Bayat Hills and the Mount Merapi
landform. Klaten Regency is one of the regions that are vulnerable to earthquakes be-
cause of its position. The earthquake that hit the Regency in 2006 was one of the tragic
occurrences. This earthquake's epicenter was located in the South of the Special Region
of Yogyakarta Province. The quake caused extensive property damage and thousands
of fatalities. The education sector in the Klaten Regency is one of the steps the govern-
ment has taken to reduce the danger of earthquake disasters. One of these involves cre-
ating disaster-safe schools in the educational sector, though still, not all schools are
eligible to participate in this initiative. The Districts of Gantiwarno, Bayat, and Cawas
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are among those in Klaten Regency that is very vulnerable to earthquakes. The areas
most impacted by the earthquake in 2006 were these three regions. As a result, these
areas have a higher priority for disaster risk reduction than other areas.

Disasters happen as a result of the interaction of hazards, risk factors, and vulnera-
bility [1]. Therefore, reducing these three characteristics of the disaster can contribute
to reducing the risk of earthquake tragedies. The provision of adequate disaster educa-
tion can maximize efforts to mitigate disaster risk in schools since students are one of
the characteristics that are vulnerable to disasters because they are considered to be
young. If disaster vulnerability information can be effectively disseminated to students,
disaster risk reduction efforts will be more successful. Thematic maps of disaster vul-
nerability are one way in which information about disaster vulnerability can be pre-
sented. Maps are able to present information on earthquake hazards spatially so as to
increase spatial awareness among students.

A map of the seismic risk is one method of conveying information. A map is a flat,
scaled representation of the surface of the earth. Maps geographically display a variety
of information about the earth's surface. The phenomena that take place on the surface
of the earth can be better described using maps. The use of internet-based and digital
maps has increased along with the rapid advances in technology, but traditional paper
maps still have a number of benefits, such as being simpler to read and offering more
information [2]. The ability to read maps is a skill that is relevant to many different
fields [3], however, the utilization of information on maps needs to be done through an
effective process of reading and interpreting maps [4].

Students' ability to interpret maps is undoubtedly impacted by variations in the cur-
riculum that teaches this skill. According to Rahayu (2011), elementary school children
come into the low group for map reading skills in the scale measuring portion. The
reading proficiency of high school pupils is likewise low, according to [5], despite the
fact that this proficiency influences students' comprehension of spatial relationships.
Accordingly, [6] discovered that high school pupils' map-reading skills were also gen-
erally poor. According to [7], students' map-reading skills are also generally inade-
quate. Based on these claims, it was determined that students' ability to read maps was
poor starting in elementary school and continuing through higher education, although
no one had examined junior high school students. All educational levels offer classes
on earthquake mitigation, however, in junior high school social studies geography clas-
ses are when new maps are first introduced, as opposed to primary school, when atlases
and plans are used to present spatial information.

A number of studies have emerged around the topic of map reading abilities in line
with the rapid development of science and technology, including [8] research, which
looked at primary school teachers' map reading proficiency. [9], who examined gender
variations in student map reading abilities, [10] evaluated students' map reading skills
based on gender, memory, and geographic information systems, whereas [11] investi-
gated the development of reliable map-reading ability instruments. [12] examined how
well students could interpret maps dependent on their gender. [2] examined students'
map reading ability based on gender, while [13] compared the most effective learning
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strategies to enhance students' map reading proficiency. In earlier studies, reading topo-
graphic maps was examined; in the current research, reading thematic maps—specifi-
cally, earthquake hazard maps—is examined.

Students in the disaster-prone area must be able to read a map, so the information on
the map is crucial. Students can learn about earthquake disasters spatially through maps.
It's feasible that careful map reading can help decision-makers take disasters into con-
sideration when making choices. This study aims to (1) analyze the ability of students
in junior high school 3 Bayat to read earthquake hazard maps and (2) analyze the impact
of student characteristics (gender, age, experience with disaster events) on the ability
of students in junior high school 3 Bayat to read earthquake disaster vulnerability maps.

2 Method

This research is quantitative research with a correlational research design. This research
was conducted in junior high school 3 bayat, Klaten district. The population in this
study were all students in grades 7, 8, and 9 with a sample of 179 students. The sample
is calculated using the slovin formula while the sampling is carried out using the strat-
ified random sampling method. The variables in this study are independent variables,
namely gender, age, and experience of disasters while the dependent variable is the
student’s ability to read maps. Data collection was carried out by testing and documen-
tation methods. The questions used in the map reading test consisted of 13 questions
with map reading ability indicators obtained from [8] including the ability to determine
directions based on latitude and longitude, describing locations on a map using standard
symbols, the ability to determine locations on a map using directions, as well as dis-
tances and directions, ability to compare distances, use of travel routes, and ability to
read the information on maps. The map used in this study is an earthquake hazard map
in Klaten Regency on A4-size paper and a 1: 200,000 scale. in working on this problem
each student will receive a set of worksheets consisting of maps and questions.

The data analysis technique uses the product-moment correlation parametric test
with analysis prerequisite tests, namely the normality test, homogeneity test, and line-
arity test. If the prerequisite test is not met then the data will be analyzed using the non-
parametric test. the non-parametric data analysis technique of the Mann-Whitney and
Kruskall-Wallis tests. Attributes used in this study are gender, age, and experience with
disaster events. The genders are male and female. The score for gender is "1" for fe-
males and "2" for males. Age was classified into three levels, namely 11-12, 13-14,
and 15-16 years old, with scores 1, 2, and 3. Whereas disaster experience was divided
into "yes" and "no," with a score of 1 and 0. This study's hypothesis is that students'
attributes have no influence on their ability to read maps.

3 Result and Discussion

Students were given questions and maps to complete as part of the data collection tech-
nique in this research. Gradually, from first to third grades, data were collected. Time
spent working on questions can affect performance when reading maps, so the time
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allotted is adjusted to the degree of attention to detail required for each item [14]. The
questions were delivered, and students had 45 minutes to work on them. Following
collection, the data is coded and subjected to descriptive statistics and correlation tests
for analysis. The following are the findings of the research in Table 1.

3.1 Students' Ability to Read Earthquake Hazard Maps

Table 1. Mean and standard deviation of students’ reading map ability

Attributes Attributes N M SD Min Max
Classification
Gender Male 9% 5,3 09 33 7,3
Female 83 5,1 09 3,3 7,3
Age 11-12 years old 65 52 09 33 7,3
13-14 years old 103 53 09 3,3 7,3
15-16 years old 11 52 0,6 4,0 6,0
Disaster experience Have 84 52 0,9 33 7,3
Do not have 95 53 09 3,3 7,3

Three categories—high, moderate, and low—were used to categorize the student's
proficiency with maps. The Sturgess method was used to determine the group numbers
for the classification. According to Table 1, both male and female students had the same
minimum score (3.3) and the highest score for their ability to interpret maps (7.3). As
well as attributes for age and prior earthquake experience. The minimal score for the
15—16-year-old attribute is lower than the other age range and other student attributes,
yet it is higher than the minimum score in the age range (4.0). The test's maximum score
of maps reading ability was 10, however, data analysis revealed that the typical student
score was only 5.2. This shows that only 52% of the questions given to students can be
answered correctly. The standard deviation is a measure of how widely distributed the
data are within a sample and how closely related they are to the mean value. The mean
is 5.2 and the standard deviation is 0.9, indicating that the data is less varied because
the standard deviation is lower than the mean. This implies that the student’s responses
on the test evaluating their ability to read maps tended to be similar (Fig 1).

Map Reading Ability

= [ow = moderate high
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Fig. 1. Student’s Map Reading Ability

3.2 The Influence of Gender

Table 1 depicts the distribution of scores for male teachers (N=96, M=5,3, SD=0,9) and
female teachers (N=83, M=5.1, SD=0,9). There are nearly equal numbers of students
of both genders. However, it is clear that male students scored on average higher than
female students. The Mann-Whitney test was used to determine how gender influences
students’ ability to read maps. According to Table 2, the p value of 0.836 indicates that
the difference in student gender categories was greater than 0.05. It can be inferred that
the hypothesis was correct and that gender has no influence on a student’s ability to
read maps.

Table 2. The Mann-Whitney U test's significance of the gender classification difference between
students.

Sum of

Gender Classification N Rank Mean Rank U Z P
Male 96 8661.5 90.22
Female 83 7269.5 88.65 3866 -.207 0.836

3.3  The Influence of Age

The number of students in the age groups of 11-12 (N=65, M=5,2, SD=0,9), 13-14
(N=103, M=5,3, SD=0,9), and 15-16 (N=11, M=5,2, SD=0,6) is shown in Table 1. It
demonstrates that the distribution of ages was uneven. The age group with the highest
percentage of students was 13—14 (57,5%), then 11-12 (36,3%), and 15-16 (6,2%).
However, the mean score reveals that the age group did not necessarily correlate with
the mean score. Kruskal-Wallis was used to examine the impact of students’ age on
map reading ability. Table 3 shows that there was no significant difference in the age
group categories, with a p value of 0.991 > 0.05. It may be argued that the students’
map reading ability was not much impacted by age.

Table 3. The impact of the age categorization of students using Kruskal-Wallis.

Age Classification N Mean Rank P
11-12 65 89.32
13-14 103 90.39
15-16 11 90.41 0.991

3.4  The Influence of Disaster Experience

The students were questioned regarding their experience with earthquakes. Students
with earthquake experience are shown in table 1 (N= 84, M= 5,2, SD 3,3), while stu-
dents without experience are shown in table 1 (N= 95, M= 5,3, SD 3,3). It was discov-
ered that more students (53,1%) had no prior earthquake experience than (46,9%) had
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prior earthquake experience. Regardless of whether someone had experienced an earth-
quake or not, the mean value was essentially the same. The Kruskal-Wallis p value
analysis revealed the significant influence; the value of 0.416 > 0.05 indicates there was
no significant difference in earthquake experience, leading to the conclusion that earth-
quake experience had no significant impact on the student's ability to read maps (Table
4).

Table 4. The significance of the difference in students' earthquake experiences using Kruskal-
Wallis.

Disaster Training Experience N Mean Rank P
Have 84 86,71
Do not have 95 92,91 0.416

3.5 Discussion

The ability to read maps is helpful in numerous aspects of life [3] including disaster
mitigation. Maps have become more popular than ever before as a result of recent tech-
nological advancements; therefore, it is critical that young people have sufficient
knowledge and skills to process the content of cartographic products [2]. The result
showed that the majority of pupils (76.5%) have a moderate understanding of how to
read maps. With a total score of 168, the majority of students correctly responded to
the indicator of comprehending the location on the map. This is achievable because
students, who are locals, already know where the location is on the map without having
to read the maps. This is along with [11] assertion that people can instinctively assess
a location well in daily life. The majority of students also accurately identified the sym-
bols on a map (93,3%) and could determine the direction (93,9%). This is reasonable
considering that the map's legend makes it simple to identify the symbol's name. This
is consistent with [15] argument that map symbols are an important component because
they provide the reader with accurate map information. If the location is right at the
point where latitude and longitude meet, students can also locate the area using these
coordinates (72,6%). Students at this level have not been able to determine the location
by calculating the distance based on latitude and longitude. These aptitudes are not the
major abilities for reading information on maps; rather, they are fundamental aptitudes
for reading maps.

On the other hand, a large number of students provided inaccurate responses for the
main ability to read disaster maps. The capacity of students to compare vulnerability
information on disaster maps produced the most incorrect replies (3,9%). The color-
coded symbols on the map did not enable students to determine which regions are more
vulnerable to earthquakes (5,6%). Additionally, students have also struggled to recog-
nize how the distances on the map compare (7,8%). Students also struggle to compre-
hend disaster management priorities based on the map's level of vulnerability. There-
fore, to improve students' ability to read maps, appropriate learning strategies are re-
quired, one of which is cooperative-based learning [13].
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Based on the results, it is known that students at this level are only able to read broad
information on maps and can only read maps at a minimal level. The overall infor-
mation being discussed is that which is described in the legend and other map data.
Students, however, are not proficient at interpreting the data on the disaster map. This
indicates that students' reading comprehension of the information on this disaster-
themed map needs to be improved. Since the map allows students to locate earthquake
information spatially, the information displayed on this disaster thematic map is a sig-
nificant source of disaster information. The proper decisions in earthquake mitigation
can be based on the knowledge of students who can read map information well. This
skill contributes to the student's capacity to reduce the risk of earthquakes. The map
used is paper-based, but this has no effect on students' ability to read maps and is mainly
affected by students' learning styles [16].

Data analysis shows that gender (male or female) has no influence on one's ability
to read maps. This is consistent with the findings of [10], who stated that gender has no
effect on map reading ability. Despite the fact that males score higher than females on
average, both genders' averages and test scores are nearly identical. However, the var-
iation is insufficiently noteworthy. Therefore, there is no certainty that men or women
will read disaster maps more effectively.

The capacity of students to read disaster maps is unaffected by age. The analysis's
findings indicate that the low-age category has a lower average value than the medium-
age category. The high-age group, however, does not perform any better than the mid-
dle age group. i.e., there is no steady improvement—for instance, map reading skills
improve with age. The second explanation is that low ages are better at reading maps
than medium and high ages due to other factors including the curriculum's design,
which includes content on maps in the early years of schooling. This is along with [17]
state that one effort that can be made to develop students' ability to read maps is through
curriculum integration across material on subjects such as geography.

One of the districts of Klaten Regency with a high level of earthquake vulnerability
is Bayat Subdistrict. The Bayat Subdistrict was among those that suffered significant
damage during the occurrence of an earthquake in the year of 2006. It's probable that
students in this area have been affected by the earthquake due to the region's character-
istics. Students' exposure to disaster events may be the basis for developing their ca-
pacity for disaster risk reduction. The study's findings, however, indicate that disaster
experience has little impact on students’ ability to interpret disaster maps. This is un-
derstandable considering how infrequently map media, particularly themed maps, are
used in classroom instruction. Thematic map media are still incredibly scarce in class-
rooms. Thematic maps are only shown in a limited way in the textbooks that students
and teachers utilize. Students lack familiarity with this thematic map as a result. As a
consequence, the availability of thematic maps and curriculum support is consistent
with student’s ability to interpret maps in schools. According to [18], attempts to en-
hance map reading skills should be integrated into the curriculum starting in elementary
school.
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4 Conclusion

Map reading proficiency among students comes into the medium range. Students can
interpret basic types of thematic maps, such as symbols, directions, and locations. The
ability to understand the information on the map, however, is still relatively limited. in
order to get the conclusion that students' capacity to understand disaster information on
maps is severely insufficient. According to statistical analyses, attributes such as gen-
der, age, and prior earthquake experience did not significantly influence students' abil-
ity to understand themed disaster maps.

Acknowledgement. We thank Muhammadiyah Central Executive's support in funding
this study so that it can be completed as effectively as possible. I in addition wish to
thank Middle School 3 Bayat for being willing to participate in this study.

References

1. A. Chakraborty and P. K. Joshi, “Mapping Disaster Vulnerability in India Using Analytical
Hierarchy Process,” Geomatics, Nat. Hazards Risk, vol. 7, no. 1, pp. 37-41, 2014, doi:
10.1080/19475705.2014.897656.

2. K. Ooms, P. De Maeyer, L. Dupont, N. Van Der Veken, N. Van De, and S. Verplaetse,
“Cartography and Geographic Information Science Education in Cartography : What is the
Status of Young People * s Map-reading Skills ?,” Cartogr. Geogr. Inf. Sci., vol. 43, no. 2,
pp. 3741, 2015, doi: 10.1080/15230406.2015.1021713.

3. L. A. Arthurs, S. P. Baumann, J. M. Rice, and S. D. Litton, “The Development of Individuals
> Map-reading Skill : What Research and Theory Tell Us,” Int. J. Cartogr., vol. 0, no. 0, pp.
1-26, 2021, doi: 10.1080/23729333.2021.1950318.

4. P. C. Muehrcke, “Map Reading and Abuse,” J. Geog., vol. 73, no. 5, pp. 11-23, 1974, doi:
10.1080/00221347408980285.

5. N. Berutu, Asnindar, and A. Nurman, “Pengaruh Kemampuan Membaca Peta Terhadap
Penguasaan Konsep Interaksi Keruangan pada Siswa SMA Negeri di Kota Medan,” J.
Pendidik. Ilmu-ilmu Sos., vol. 5, no. 1, pp. 46-57, 2013, doi: 10.24114/jupiis.v5i1.479.

6. Desmawati, “Kemampuan Siswa IIS dalam Membaca Peta di SMA Negeri 2 Padang,” 2018.

7. R. Hartono, “Kemampuan Membaca Peta Rupa Bumi Indonesia ( RBI ) Skala 1: 25 . 000
oleh Mahasiswa Pendidikan Geografi Universitas Negeri Malang,” J. Pendidik. Geogr., vol.
24, no. 1, pp. 67-72, 2019, doi: 10.17977/um017v24i12019p068.

8. D. M. Giannangelo and B. M. Frazee, “Map Reading Proficiency of Elementary Educators,”
J. Geog., vol. 76, no. 2, pp. 63-65, 1977, doi: 10.1080/00221347708980884.

9. K. Chang and J. R. Antes, “Sex and Cultural Differences in Map Reading,” Am. Cartogr.,
vol. 14, no. 1, pp. 2942, 1987, doi: 10.1559/152304087783875345.

10. R. E. Lloyd and R. L. Bunch, “Explaining Map-reading Performance Efficiency: Gender,
Memory, and Geographic Information,” Cartogr. Geogr. Inf. Sci., vol. 35, no. 3, pp. 171—
202, 2008, doi: 10.1559/152304008784864677.

11. A. K. Lobben, “Navigational Map Reading: Predicting Performance and Identifying
Relative Influence of Map-Related Abilities,” Ann. Assoc. Am. Geogr., vol. 97, no. 1, pp.
64-85, 2007, doi: 10.1111/1.1467-8306.2007.00524.x.



814

12.

13.

14.

15.

16.

17.

R. P. Dewi et al.

K. J. Gilhooly, M. Wood, P. R. Kinnear, and C. Green, “Skill in Map Reading and Memory
for Maps,” Q. J Exp. Psychol., vol. 40, no. 1, pp. 87-107, 2007, doi:
10.1080/14640748808402284.

S. B. Adeyemi and E. N. Cishe, “Declarative Knowledge and Students ’ Academic
Achievement in Map Reading Declarative Knowledge and Students ’° Academic
Achievement in,” Int. J. Educ. Sci. ISSN, vol. 16, no. 1-3, pp. 43-51, 2017, doi:
10.1080/09751122.2017.1311595.

X. Huang and D. Voyer, “Timing and Sex Effects on the ‘Spatial Orientation Test’: A World
War II Map Reading Test,” Spat. Cogn. Comput., pp. 3-42, 2017, doi:
10.1080/13875868.2017.1319836.

P. Cybulski, “Spatial Distance and Cartographic Background Complexity in Graduated
Point Symbol Map- reading Task,” Cartogr. Geogr. Inf. Sci., vol. 00, no. 00, pp. 1-17, 2020,
doi: 10.1080/15230406.2019.1702102.

P. Pedersen, P. Farrell, and E. Mcphee, “Paper versus Pixel : Effectiveness of Paper versus
Electronic Maps To Teach Map Reading Skills in an Introductory Physical Geography
Course,” J. Geog., vol. 104, no. 5, pp. 195-202, 2005, doi: 10.1080/00221340508978984.
I. Hemmer, M. Hemmer, E. Neidhardt, G. Obermaier, R. Uphues, and K. Wrenger, “The
influence of children ’ s prior knowledge and previous experience on their spatial orientation
skills in an urban environment,” Educ. Int. J. Primary, Elem. Early Years Educ., vol. 43, no.
2, pp- 184-196, 2015, doi: 10.1080/03004279.2013.794852.

. S. Catling, “Reflecting on the Purpose of Mapwork in Primary Schooling,” Int. J. Cartogr.,

vol. 0, no. 0, pp. 1-14, 2020, doi: 10.1080/23729333.2020.1770480.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's

Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	1 Introduction
	2 Method
	3 Result and Discussion
	3.1 Students' Ability to Read Earthquake Hazard Maps
	3.2 The Influence of Gender
	3.3 The Influence of Age
	3.4 The Influence of Disaster Experience
	3.5 Discussion

	4 Conclusion
	Acknowledgement. We thank Muhammadiyah Central Executive's support in funding this study so that it can be completed as effectively as possible. I in addition wish to thank Middle School 3 Bayat for being willing to participate in this study.

	References

