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Abstract

The purpose of this study is 1) to determine differences in the characteristics of the spatial thinking ability of students in urban

and rural school environments and 2) to determine differences in the characteristics of the spatial thinking:ability.of the sudents

in the urban and rural school environments in terms of the type of gender. This research uses experiment methods with a
population of class X1 students of Social Science both in urban and rural schools with a total sample of 31 students from eadh

school. Spatial thinking skills are measured through the test of problem solving using the satellite imagery of Google Earth as

a tool of representation. Spatial thinking skills assessment is based on the components of spatial thinking. It iincludes
understanding concepts of spatial, the use of representation tools, and reasoning process. The data analysis uses statistical for

different test with SPSS 25.0 for windows. The results showed, first, spatial thinking ability character’s between students i1

the urban and rural environments are significantly differences. So, the character of environment, i.e., urban and rural is not

always consistent in influencing the spatial thinking ability of the students. Second, no differences in the spatial thinkingability .
in the statistics between male and female students. However, the students in urban environment have the characteristics of
spatial thinking better than the students in the rural environment. Female students in urban environment have more powerful
character of spatial thinking skills, though it is not proven in male students.
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One of the characteristics of geography is the use of spatial thinking as an orientation
in problem solving. Spatial thinking is one of the thinking skills using concepts of space,
tools of representation and process of reasoning as a basis in solving the problems of life
(National Research Council, 2006). Those three components are constant because they
affects the success of a person in performing spatial thinking (Sinton, 2015). People who
do spatial thinking can be seen from the way they think and act (Bednarz & Lee, 2011).
However, in reality, many people are not aware with this.

The practice of spatial thinking in the realm of Geography Education have been
enormously carried out. There are fundamental reasons of why this practice of thinking
is used, namely through the practice of spatial thinking, students can visualize and analyse
the spatial relationships between objects, such as location, distance, direction, shape, and
pattern (Bednarz & Lee, 2011), as well as understand the various forms of geographical
data (Marsh & Alagona, 2018). Similarly, the ability of spatial thinking is closely related
to daily life, because what we do in life always make use of spatial thinking. However,
this condition is not widely recognized by many people, that what they do involve the
spatial thinking skills.

Spatial thinking in the learning of Geography becomes one of the important skills that
need to be mastered by students to solve problems, since both of them have a strong
correlation (Metoyer et al., 2016). The correlation can be seen from the needs of spatial
representation in geography content (Metoyer et al., 2016). The correlation of spatial
thinking skills for problem solving has been delivered earlier (Golledge, 2002; Jackson,
2006; Uhlenwinkel, 2013). This relationship is further used as a basis to think and act
geographically. Act geographically is intended to solve the problem using the
geographical point of view (Uhlenwinkel, 2013).

Spatial thinking is one form of flexible thinking that can be applied to school learning.
In its application, there are several components and parameters which was emphasized
by some experts. As for the difference of opinion lies in the translation of the component
contents of the spatial thinking concept. However, from this difference, it has been agreed
upon key components used as a framework for spatial thinking, namely the understanding
of space, tools of representation, and processes of reasoning (National Research Council,
2006; Seyhan, 2019). From this framework, some experts have developed a variety of
spatial thinking indicators (Golledge, 2002; Bednarz & Lee, 2011; Goodchild, 2011) that
shows the difference in the subcategories. These differences show that the indicator of
spatial thinking is quite flexible to use. The flexibility use of spatial indicators is highly
dependent of the content of the material studied. This research was conducted using the
indicator of spatial thinking (location, region, density, movement, maps and the spatial
distribution, plan, and predict for the material dynamics of the population.

Spatial thinking has several benefits for students, among others, 1) the student is able
to present the relationship between objects, 2) the student is able to understand and
analyse the arrangement of objects in space, and 3) students were able to draw conclusions
in the form of problem solving and decision making (National Research Council, 2006).
There is the fact that students with high spatial skills showed better learning on the topic
of math and science (Newcombe, 2016). Some of these benefits are able to make students
interpret the spatial problem and give a conclusion in the form of answers from issues
that have been studied (Elbay, 2020). The importance of spatial thinking skills in learning
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geography becomes the basis for doing the variation learning using geospatial-
information-based technology.

Building the spatial thinking skills of students need a technology-based geospatial
equipment as a support to the learning process. There are linkages between spatial
thinking skills, student interaction and geospatial technology (Schultz et al., 2008). The
use of geospatial technology in learning can improve the skills of spatial thinking
significantly (Jo, Hong, & Verma, 2016). Google Earth is a geospatial technology that
has a great potential as a supporting tool in the process of learning geography (Patterson,
2007). The use of Google Earth in the process of geography learning is in accordance
with the challenges of the 21st century which requires students to be able to understand
media literacy and ICT Literacy (National Research Council, 2006)). In line with the
statement, Google Earth has strengths such as its ability to facilitate students to observe,
analyze, and find the natural phenomena on the surface of the earth that are associated
with Geography learning (Bailey, Whitmeyer, & De Paor, 2012). The ease provided by
Google Earth is able to make students perceive the learning experience differently.

The rapid development of Google Earth geospatial technology is started to spread in
the world of education. The advancement of the information and data affects the
emergence of educational resources that can be accessed by everyone (Belgiu et al.,
2015). Geospatial technology is one tool that can be used in geography learning, it is
related to the concept of GIS which provides a digital representation of the earth in the
form of features (Gis, 2008). Associated with the development of geospatial technology,
the understanding and the use of such technologies in some areas indicates the presence
of differences. As a research of technology-based curriculum implementation, the
geospatial technology is considered effective in improving the ability of spatial thinking
of students by using imagery (Bodzin, 2011). In addition, Xiang & Liu (2017) explain
there is an influence of Google Earth to spatial ability of students in recognizing the
temporal spatial changes. It means environment and mastery of technology factors have
a positive influence on the ability of spatial thinking.

The learning environment dramatically affect the outcome of student learning.
According to Sartain (expert of American psychology), what is meant by environment
includes the conditions and the nature of this world which is in certain ways affect our
behavior, growth, development or life processes. Although the environment is not
responsible for the maturity of the students, the environment becomes one of the factors
that provide a positive influence on learning (Birgili, 2015; Mosharraf & Tabaeian, 2014).
Basically, the environment covers: 1. Place (the physical environment); the state of the
climate, the state of the soil, the state of nature; 2. Culture (cultural environment); with
the cultural heritage of a certain language, art, economy, science, way of life, religious;
3. The group of living together (the social environment or the community) family, play
groups, and gathered (Umanailo, 2016). The environment referred to in this research is
the characteristics of the spatial environment of students that characterize the status of the
student's residence namely, rural and urban, including all the environmental elements in
it.

The problem of population is one of the materials studied in geography in high schools.
It is important to study such material because there are linkages between the physical and
the social environment. The National Geography Standards for Life (Heffron, 2012)
emphasizes two main perspectives that are used in geography to understand and interpret
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the world: spatial and ecological perspective. The statement explicitly reads: that the
spatial dimensions can be constructed from human experience in the space and the place
where they live. People who have a habit of asking about what, when and where, is stated
that the person has a spatial perspective. From these statements, it can be concluded that
the differences in the character of spatial environment and place affect to the ability of a
person in the practicing spatial thinking in life.

The complexity of the population problems in the city demands the active involvement
of students in solving problems in their environment. Population density, congestion,
crime, poverty is identical to the life in the city. This condition is a little different when
compared with the rural environment with strong values of life and a strong kinship which
can affect the character of the people in the practice of spatial thinking in life. Spatial
thinking is one of the thinking skills linked to everyday life. Such complexity leads to
variations in the spatial thinking skills of the urban and rural students (Erdogan, 2019).

In addition to being influenced by environmental factors, the mastery of geospatial
technologies, other factors which also affect the ability of spatial thinking is gender (King,
Katz, Thompson, & Macnamara, 2019). Some researchers argue that gender differences
are intrinsically affect the spatial thinking of a person. Males naturally have the ability to
think spatially more superior than females (Battista, 2012). This thinking ability is
constantly increasing as people get older (Lauer et al., 2019). Based on this, biological
condition also influences the ability of spatial thinking. Men tend to have a big
development in the right hemisphere of brain, it causes male to be dominant in the
imagination of visual spatial compared with women (Yilmaz, 2009). Significant
differences that favor males in the task of Visual Spatial Working Memory (VSWM)
(Bosco et al., 2004), did not consistently affect the ability of spatial thinking (Sanchis-
Segura, Aguirre, Cruz-Gémez, Solozano, & Forn, 2018).

Sex differences on some research related to spatial thinking skills showed inconsistent
results. This development led to the ability to think spatially is still an interesting debate
to study. Yet the number of studies that integrate between the character of the
environments, gender and mastery of geospatial technology of Google Earth in
influencing spatial thinking skills become a problem that is interesting to study more in
depth.

Prepare students to think spatially using Google Earth as a tool of representation in
teaching and learning geography is an interesting challenge if used on a different character
environment. Based on this, this study aims to answer the following problems:

« Are there any differences in the characteristics of the spatial thinking skills of
students in urban and rural school environments?

 Are there any differences in the characteristics of the spatial thinking skills of the
students in the urban and rural school environments in terms of the type of gender?

Methodology

Research Design

This research is quasi-experimental research by applying post-test only control group
design. The research was conducted on 2 schools with different environment characters.
SMAN 6 of Malang City, Indonesia is the school with the urban environment and SMAN
1 Tumpang, Indonesia is a school with the character of a rural environment. Both schools
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introduced identical system of learning in terms of models, methods, media and indicators
of spatial thinking. The learning model used is problem solving using Google Earth as
the tools of representation, which is applied on the material of population dynamics. The
draft of the research design is carried out as follows.

Table 1

Experiment Research Design
Class Treatment Posttest
El X 0]
E2 X 0]

E1 : Group Class of School Experiment in an urban environment

E2 : Group Class of School Experiment a rural environment

X @ Treatment to the use of Google Earth representation tools

O : The ability of spatial thinking test

Stages of implementation in this study begins by giving a stimulus to students
regarding the application of Google Earth, provide guidance material, and continued to
the stage of investigation includes the activities of identification, observation, discovery,
and perform spatial reasoning.

Participants

The subjects of this study stand from 62 students comprised of 31 students in urban
and rural school, respectively. Both sample classes are determined by purposive sampling
on the basis of equivalent ability. These capabilities can be seen from the results of the
average value of student’s daily test of the on previous material. Both sample classes are
further differentiated based on the gender. In the following part is presented the table
details of the participants in this study.

Table 2
Participants
. Gender Total
School Regions Fornale Male
Urban School Malang City 18 13 31
(58,06%) (41,9%) (100%)
Rural School Tumpang Sub-district 20 11 31
(64,5%) (35,5%) (100%)

Data Collection

Google Earth in this research is a technology that provides data satellite imagery as a
representative tool to understand the problem of population in urban and rural
environments. The data used in this study is quantitative data in the form of the value of
spatial thinking skills obtained after administering tests or the written exams. Those tests
are in the form of the questions essay contains 9 questions that involve the components
of the spatial thinking sub indicators. Data analysis techniques in this study using the test
of independent sample t-test using SPSS 25 for windows which is used to determine the
difference in the influence of Google Earth media use on the material of population
dynamics on the spatial thinking ability of students in schools in urban and rural
environments in Malang.
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Table 3
The Indicator of Spatial Thinking Ability
No. Spatial Thinking Ability Sub Indicators
1. Spatial Concept - Location
- Space
- Density
- Movement
2. Representative Tools - Google Earth satellite imagery
3. Process of Reasoning - Predictions
- Planning
Data Analysis

Analysis of differences in the characteristics of spatial thinking skills of students
in urban and rural environment. This research uses the hypothesis test is the
independent samples t-test. Normality test in this study using the Kolmogorov Smirnov
test, while homogeneity test in this research uses homogeneity test. The third test data
was processed using SPSS 25 for windows.

Analysis of differences in the characteristics of spatial thinking skills of students
in urban and rural environments in terms of gender types. To see the in-depth
difference of the characteristics of spatial thinking skills among students in the urban and
rural school environments, a review based on the type of gender was conducted.
Differences in the characteristics of spatial thinking skills between male and female
students in urban and rural environment is done by using Independent samples t-test.
Advanced analysis is performed to determine in depth difference between male students
in urban environment and male students in the rural as well as between female students
in urban and rural environment in their spatial thinking ability by using the Mann-
Whitney test, since the results of data precondition test are not normal or showing the
results of below 0.05.

Procedure

In the process of learning, the issues of population are presented on both the
characteristics of the region leads to the mobility and the density of the population
materials. Stages of the learning activities conducted for the students in the experimental
class are:

Experiment learning activities in the school on the character of the urban
environment: Teacher and students perform an orientation to the population problems
using Google Earth.
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Figure 1. Students discussion method by using google earth in urban schools

Experiment learning activities in the school on the character of the rural
environment.

Figure 2. Students discussion method by using google earth in the rural school with (a,b)
work on making a map and (c) observation using Google Earth

Findings

The Difference of the Characteristics of the Spatial Thinking Skills of Students in the
Urban and Rural Environments

The results of spatial thinking ability test of students on both schools can be seen in
the table below.

Table 4
The Difference of the Spatial Thinking Skills Characteristics of Students in the Urban and Rural
Environments

Experiment Class in Rural

Value  Category of Spatial ~ Experiment Class in Urban School School

Interval Thinking Ability Frequency Percentage Frequency Percentage
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(student) (%) (student) (%)
<39 Not Good 0 0 0 0
40-54 Less 1 3 0 0
55-69 Enough 3 10 14 45.16
70-84 Good 10 32 15 48.39
85-100 Very Good 17 55 2 6.45
Total 31 100 31 100

Table 4 above shows the results of spatial thinking ability test of students from the
experimental class in the urban and rural school areas. The results of spatial thinking skills
tests show the difference. The ability of spatial thinking in the school with the character
of the Urban environment is dominated by the category of very good by 55%. While the
results of the ability test of spatial thinking of the students at the school with the
characteristics of the rural environment is dominated by the good category with a
percentage of 48.4%. Based on the mentioned distribution, the students in the school with
the character of the urban environment is superior when compared to students in the
school with the character of the rural environment. It can be seen from the number of
students who obtain very good category.

Table 5
Result Distribution of Indicator Achievement of Students Spatial Thinking Ability
No. Indicators SUb Score AUEIGYS Difference
Indicators Urban Schools  Rural Schools
1.  Spatial Concept Location 10 7 8,8 1,8
Space 10 10 3,53 6,47
Density 10 9 4,2 4,8
Movement 25 18 6,6 114
2. Representative Tools ~ Google Earth 15 8 13 5
3. Process of Reasoning  Planning 15 11 7,1 3,9
Predictions 15 9 13 4
Total 100

Table 5 shows the results of the indicator achievement of students spatial thinking
ability of the experimental class in the school of urban and rural environments. Based on
the table, it is known that urban schools are superior on ability indicators of regional
spatial thinking, density, movement, map and plan. While the rural school is superior in
location indicators, the use of representation tools and prediction. The result shows that
those two schools have a difference of achievement results of the spatial thinking ability.
The hypothesis test is performed using independent sample t-test. The results of those
tests can be seen in Table 6 below.

Table 6
Test Results of Independent Sample t-test
i o School Mean Sig.
,SA%?It;?I Thinking Urban environmental character 82 0.000
y Rural environmental character 72 0.002

Based on the results of data analysis obtained a significance value of 0.000 for the
students at the school with the character of the urban environment and 0.002 for the
student with the character of the rural environment. If viewed from the level of
signification, the character of the environments does not affect the differences in the
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ability of spatial thinking, because they both demonstrate high ability of spatial thinking.
Although not proven statistically, students in the urban environment are superior in
solving spatial problems. However, from those two schools have character difference in
spatial thinking.

The Characteristics of the Spatial Thinking Skills of Students is Reviewed from the
Gender Perspective in the Urban and Rural School Environment

There are several factors that affect the spatial thinking ability. This study will discuss
the results of the distribution of the spatial thinking skills of the students of the
experimental class based on the type of gender. Gender is one of the factors that is often
associated with the ability of spatial thinking of students. Some theory states that the
spatial thinking skills of male students are better when compared with girls. According to
Lauer et al. (2019), in some of the tasks associated with spatial, males are consistently
and significantly better when compared to females (Linn & Petersen, 1985). Meanwhile,
according to Newcombe, Bandura, & Taylor (1983) gender differences can be influenced
by personality (biological), social environment and spatial experience. The results of the
indicator achievement data of students spatial thinking ability taken from the
experimental class based on the type of gender are presented in figure 3.

Figure 3 shows a diagram of the indicator achievement of the students spatial thinking
skills reviewed from the gender perspective. The diagram shows that female student is
superior in five indicators of spatial thinking skills, namely identifying the location,
performing calculations, distributing the results on a map skill, explaining the factors
causing the problems, and planning solutions. While male students were superior in four
indicators of the of spatial thinking ability such as determining the location, reading the
orientation and explaining the causal factors based on the region, explaining the pattern,
and predicting problems in the future.
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Spatial Thinking Ability Result Based on Gender
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Figure 3. Diagram of the indicators achievement results of spatial ability based on the
type of gender

Table 7
The Results of the Statistical Test of Gender Differences in Spatial Thinking
Tests Spatial Thinking Ability
Mann-Whitney U 417.500
Wilcoxon W 742.500
Z -.809
Asymp. Sig. (2-tailed) 419

From table 7 which is based on gender shows that the differences in the ability of
spatial thinking among the male students with the female is not statistically proven,
because both have a mutual advantage in solving the problem. But how is the difference
of spatial thinking skills of students in urban and rural environment when viewed from
the gender? Are male students in the city better than male students in rural environment
or vice versa? Such is the case with female students, whether the female students in urban
environment are better or vice versa. As for the results of the analysis can be seen in the
table 8 below.

Table 8
The Statistical Test Results of Differences in Spatial Thinking Ability of Male and Female Students
in Urban and Rural Environments

Male Students Female Students

L in Urban and Rural in Urban and Rural

Mann-Whitney U 47.000 39.000
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Wilcoxon W 125.000 249.000

Z -1.689 -4.131
Asymp. Sig. (2-tailed) .091 .000
Exact Sig. [2*(1-tailed Sig.)] .098b .000b

The results of statistical tests as shown in table 8 above indicates that there is no
difference between male students within the urban and rural school on the ability of
spatial thinking. Both spatial thinking skills are equally strong. It is inversely proportional
to the female students, where female students in urban have the ability to think spatially
stronger if compared to the students of the rural school environment.

Result and Discussion

The Difference in Spatial Thinking Character of The Students Judged from The Character
of The School in Urban and Rural Environments

Student excellence in the urban environment is not caused by the use of representation
tool, but more by the mastery of the spatial concept content. The complexity of the
environment in urban requires students to be directly involved in the life to solve the
population problem. The congestion, as one of the impacts of population density is a
problem faced by city dwellers. Students in urban environment, in everyday life, have
been involved directly in this problem. This strengthen the ability of students spatial
thinking in solving the population problem. These findings indicate that it is not always
the good mastery of geospatial technologies (Bodzin, 2011), have implications on high
spatial thinking ability. Such case with the frequent use of representation tools (Ishikawa,
2016), the high literacy of geospatial technology (Moorman & Crichton, 2018), is not
always able to solve the problem better. Field experiences provide implications on the
understanding ability of spatial concept, the use of representation tools and reasoning in
solving the problem. In accordance with previous studies that field learning provide the
positive implications of the student learning results (Sumarmi et al., 2020), it also has a
positive influence on the ability to solve problems based on site aspects (Muffato &
Meneghetti, 2020). This means that students learn geography not only in the formal
classroom but also through informal interaction with their environment (Hardwick &
Shelley, 1999; Yang & Chen, 2010).

The character of spatial thinking skills of the students in the environment of rural
schools excels in the use of representation tools, Google Earth. But these advantages are
not functioning optimally because statistically they are inferior to the student in the urban
environment. Less complex problems of the rural population cause the students not much
involved in solving the population problems and eventually have less field experience.
The lack of experience indicates that the students less master the content. If the high
technology literacy is not balanced with the mastery of content will make students
difficult to develop the ability to think. These two elements have a strong influence for
students in building the capacity of thinking.

On the other hand, the characteristics of the advantages of rural students in using
Google Earth as a representation tool and the absence of differences in the ability of
spatial thinking in statistics show that Google Earth as the geospatial technology has
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become a universal communication tool. The pros of geospatial technology in serving the
latest real world data information quickly and interactively without the limits of space
and time has had a positive effect on the ability of spatial thinking society (Solari, Demirci
& Van der Schee, 2015). The habit of students in using technology and geospatial
information (Urfan, 2017), has changed the habits of the people to do spatial thinking.

The transformation of geospatial technology in a large scale, has been able to affect
the daily life of the community (Jia et al., 2019). In the world of students education in the
era of 21st century, learning has undergone a lot of technology evolution, the existence
of computer and digital technology has made students have different ways of learning
(Patterson, 2007). The mastery of technology on the learning process of those two
regional characteristics is assessed evenly along with the development of technology that
has no boundaries of space and time. This condition is believed to be the cause of the
absence of differences in the spatial thinking ability among the students within the urban
and rural school.

Google Earth as a geospatial technology, in addition to its advantages, has a limited
space as a representation tool when compared to the Geographic Information System
(GIS). However, Google Earth application can be used as a tool of relevant representation
in helping students practicing spatial thinking skills (Patterson, 2007). Relevant
information obtained from the presentation of Google Earth geospatial information that
contains data about the components of spatial structure such as location, region which are
presented temporally. Understanding a good spatial concept can affect students in
thinking spatially. When students are able to understand the concept of space well,
students easily find and understand other concepts such as location, identity, region, size,
and time (Golledge, 2002).

The Difference in the Spatial Thinking Character of Students Reviewed from Gender
Perspective Based on the Character of the Urban and Rural School Environments

To see the extent to which the consistency of the character of the environment affect
the differences in the ability of spatial thinking then it needs to be strengthened with a
review of other parameters. Gender is a parameter that is commonly used to see the ability
of spatial thinking consistently. Although men tend to have a powerful spatial thinking
(Reilly & Neumann, 2013). The results in this study showed no differences in the ability
of spatial thinking between the male and female students. These findings are in line with
the opinion stated by Linn & Petersen (1985), for whom gender has no specific relation
to spatial ability. Although in particular, the gender gap in the cognitive elements can be
noticed from the ability to solve spatial problems (Reilly & Neumann, 2016). These
findings show that male is not always superior in spatial thinking despite gender
biologically affect the personality of a person to do spatial thinking skills. However there
are other factors that also influence people to do spatial thinking, namely the influence of
the social environment and spatial experience (Newcombe et al., 1983; Yang & Chen,
2010). It means the spatial thinking ability is influenced by many factors (Hardwick et
al., 2000).
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Although this study found that no differences confirmed in the ability of spatial
thinking among the male and female students on both environments, but specifically, both
of them have the characteristics of spatial thinking skills. Female students tend to be
strong in the mastery of spatial concept when compared to male students. Ability in
stringing sentences and make the relationship to of spatial concept logically poses a causal
relationship with a better quality of work, which is the characteristics of the female
students in spatial thinking. It differs with the male students which is superior in spatial
thinking in technical terms. This is in accordance to the opinion of Montello which stated
that male has more role in the field activity in and confident in determining the location,
whereas women act more on the route determination and finding important region
strategies (Montello et al., 2010). The intent of the Montello's opinion illustrates that men
tend to be superior in field activities while the women excel in the spatial concept.

The difference in the characteristics is due to male students has a mental map that is
better if compared with female students. The mental map is related to the imagination of
visual spatial owned by male students. This opinion is strengthened with the statement of
Yilmaz who stated that biologically, human brain has two parts, the right and the left
brain. The right hemisphere is associated with the ability of visual-spatial and left
hemisphere is associated with language and verbal ability. Men tend to have a big
development in the right hemisphere which causes male to be more dominant in the
imagination of visual spatial than women (Yilmaz & Yilmaz, 2017).

To see a further difference in the spatial thinking skills between male students within
urban and rural school as well as female students within the urban and rural environments,
it can be seen from the results of statistical tests with Mann Whitney. The absence of
differences in the ability of spatial thinking among the male students in urban and schools.
This result is inversely proportional to the results of the statistical test showing the
differences in spatial thinking skills between female students in urban and rural
environments.

Based on these findings, it can be concluded that this research, between the school
environment and gender did not affect the spatial thinking skills of the students
significantly. The development of information is so rapid, and the habit of the students
themselves that affect it. As the explanation of Hattie (2015) that the success of the
students in the learning, 51% depends on the student, 30% of teachers, and the rest is
environmental factors. This means that the success of students in spatial thinking is highly
dependent on the mastery of content, technology and the way students learn. Strong
mastery of geospatial technology does not guarantee a better ability to think spatially if it
is not supported with other components.

Based on the results of the first research, the calculation of the statistical t-test on the
of spatial thinking skills of students in an urban and rural environments shows the value
of sig. = 0.000 and 0.002, respectively. This means that there are no differences in the
ability of spatial thinking among the students in urban and rural school environments.
There is different level of significance though very small, so that both are included in the
significantly high. Urban environment is more complex and is able to affect the spatial
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ability despite small. This complexity causes students to practice a lot of spatial thinking
skills for going to school, because of the traffic density in the city. Second, the t-test
results of male and female students are not proven statistically in affecting the
characteristics of spatial thinking skills, shown by the level of sig. = 0.419. It means that
there are no differences in the ability of spatial thinking among the male and female
students. However, if reviewed from the characteristics of urban and rural environment,
male and female students has different characteristics of spatial thinking skills. Results of
statistical Mann Whitney t-test obtained value of sig. = 0.91 for male students and sig. =
0.000 for female students. From the results of in-depth analysis shows no differences in
the ability of spatial thinking between male students in urban and rural environment. It
differs with female students which significantly showed no difference in thinking skills
between those who are in urban and rural environments. Female students of the city have
the powerful spatial thinking ability shown with the strength on 5 thinking indicators
namely spatial location, calculation, region, movement, and prediction. This means that
the character of the environments and gender differences do not always affect the ability
of spatial thinking because it is proved inconsistent.

Suggestions

Recommendation for further research that needs to be done is to do a deeper study of
a variety of environmental conditions, background, social culture, in influencing the
differences in the ability of spatial thinking. Similarly, more research can be done in the
context of the qualitative, quantitative, as well as development research.

Recommendation for applicants that the implementation of learning to determine
spatial thinking ability should use a combination of other representative tools, such as
digital maps, photo images, and others. the implementation of learning at the stage of
students making maps, can use the GIS application so that the results are better. In
addition, future learning can be done online, by combining e-learning with web-GIS to
explore students' spatial thinking ability.
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