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Abstract

The aim of this study is to determine the effectiveness of Google Earth (GE) application in acquiring spatial perception ability in the fourth-grade 
social studies course. The research was carried out in a fourth grade of a primary school in the Demirci district of Manisa Province in the year 
2015-2016 using embedded experimental design. During the five-week implementation process of the research, activities based on the GE prac-
tice were performed. A pre-test before the activities and a post-test after the activities were given to the students. In addition, semi-structured 
interviews were held with the students at the end of the implementation. The Wilcoxon test was used to analyze the data obtained from the 
achievement test, and the thematic analysis method was used to analyze the qualitative data. The results showed that there was a statistically 
significant difference between the pre- and post-test scores for the achievement tests. The students also stated that the activities based on the 
GE implementation increased their success and allowed them to gain spatial skills. In conclusion, the social studies course activities based on 
GE practice might have an important function for the students to gain spatial perception skills.
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Introduction

In parallel with the development of technology in the twen-
ty-first century, many innovations and changes have come 
up in the world in terms of social and economic aspects. 
Especially the continuously evolving computer and Internet 
technology have been used in all areas. This situation has 
shown its effectiveness in the field of education, and the tra-
ditional classroom model has been replaced by new learn-
ing environments. In the past, learning needs were met with 
chalk, blackboard, map, etc.; but today, interactive boards, 
projections, computers and even tablet computers are used. 
The integration of technology into education in line with the 
dynamics and needs of the developing community has be-
come a necessity. Furthermore, with the development of 
technology, the change in society has also influenced social 
studies courses whose fundamental aim is socialization. The 
technology that integrates with the social studies course will 
help individuals to grow well equipped so that these individu-
als can supply the needs of the community by using the pos-
sibilities of the digital age. The social studies course aims at 
obtaining new knowledge and skills from the present infor-
mation, based on a constructivist approach (Özkaral, 2015). 
In Turkey, the social studies curriculum was renewed in 2005, 
and the skills needed to be given to the students have been 
supplied through the new program. In the program, the skills 
to be given directly for the space perception are integrated 
with the technology to allow students to gain the skills.

Spatial perception is the process of determining the individ-
ual's own location in the space, creating information about 
the space in their mind, recognizing and understanding the 
space, finding a place, finding routes and describing places, 
depending on the route knowledge acquired through the 
recognition and understanding of the place (Köşker, 2012). 
It is also the ability to visualize the shapes of objects, to read 
the drawings related to space, to make various drawings on 

paper using the observations of spaces and to compare a 
place with the one drawn on paper (Erdoğan, 2008). Spatial 
thinking is one of the main forms of intelligence in modern 
societies; therefore, every individual needs the basic edu-
cation to develop these necessary skills (Goodchild, 2008). 
Social studies courses help children to create space-related 
information and geography consciousness as well as to de-
velop environmental understanding (Öcal, 2007). In parallel 
with all these explanations, it seems inevitable that, in addi-
tion to reflecting spatial perception and spatial thinking skills 
using the traditional paper and pencil approach, these skills 
should be used effectively in digital environments by differ-
ent means and ways. However, it is observed that there is 
limited research on the acquisition of spatial perception skills 
of children at primary school age.

In the social studies courses of the primary school, the ability 
of spatial perception is among the skills to be taught directly. 
The activities that are prepared in accordance with the learn-
ing outcomes are utilized while teaching these skills. These 
activities are drawing a sketch, finding a route in a map, using 
a compass and learning the characteristics of weather fore-
cast (Ministry of National Education [MoNE], 2005). It can be 
said that it is a necessity to take advantage of technology, es-
pecially the Internet, in teaching social studies. In addition to 
the opportunity to gain different perspectives by eliminating 
distances and boundaries in geographical perception, the In-
ternet offers the opportunity to benefit from primary sourc-
es (Friedman & Heafner, 2007). Social studies are taught to 
young generations to create opportunities to learn about the 
world in which they live. The information and communica-
tion technologies used in these courses enable students to 
get to know the world more easily (Acun, 2012). Because the 
social studies courses adopt the constructivist approach, its 
issues are intertwined with life, and the program's skills aim 
at enabling students to configure knowledge and to experi-
ence it, the social studies course is a program in which educa-
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tional technologies can be applied easily (Ersoy, 2013). The 
use of technology in social studies courses can increase the 
interest of students who are afraid of social studies courses 
(Heafner, 2004). Google Earth (GE), which is an application 
that shows the Earth on the Internet and can access to all 
residential areas, is an effective and technological tool in pri-
mary school social studies courses. GE also has a critical role 
in gaining spatial perception skills. 

The GE application is a tool that transfers the real world into 
a three-dimensional web environment and provides the con-
nection between the real and the virtual world by presenting 
tangible visuals to individuals (Jensen, 2010). Students can 
easily use GE in social studies courses due to accessibility 
and ease of use. GE also supports thinking and helps stu-
dents learn about natural and cultural phenomena, and 
as an interactive tool, it helps teachers to give information 
about places. Students are more likely to learn about certain 
qualities of places and have the opportunity to observe the 
interaction between places and human relations (Patterson, 
2007). Moreover, GE is a tool far beyond the traditional GIS 
applications as it allows for collecting information instantly 
from different sources (Goodchild, 2008). Teachers may plan 
lessons to help students understand the natural and cultur-
al events (Guertin & Neville, 2011). Awada and Diab (2018) 
have recently put forward that the GE application supports 
critical thinking and spatial analytical operations, and con-
sequently, increases learner-centered learning and student 
motivation. Furthermore, focusing on asking students to use 
technology in order to give meaning to the world around 
them enable for new searches in the childhood and educa-
tional environments (Danby, Davidson, Ekberg, Breathnach, 
& Thorpe, 2015). Xiang and Liut (2017) also state that the GE 
application gives students better opportunities to observe 
and interpret the changes in nature, and thus, it helps them 
understand the complex structure of changes. In this way, it 
incerases students’ ability to define and analyze the spatial 
and time changes. An individual who looks at the environ-
ment from a cognitive standpoint can learn the places and 
objects around him/her in a more meaningful and useful 
way. There is a limited number of researches on the abil-
ity of space perception at the primary school level and on 
the “space perception problems” encountered in daily life, 
which triggered the present research. The main purpose of 
the present study, then, is to determine the effectiveness of 
GE application in acquiring spatial perception skills in social 
studies courses. For this purpose, the study sought the an-
swers to the following questions:

•What is the level of spatial perception skills of the 
students before the GE application process?  

•How was the training process of GE application car-
ried out in acquiring spatial perception skills?

•What are teachers and students' views on the use of 
GE application in acquiring spatial perception skills?

•Did the GE application significantly affect the spatial 
perception skills of the students?

Method

Since both the qualitative and quantitative research meth-
ods are used for studying the development of spatial per-
ception skills, the research was designed as a mixed model. 
In the mixed model, the qualitative and quantitative meth-
ods are used together to explain the research question in 
more detail (Creswell, 2009). The mixed model has four 
main designs: embedded, explanatory, exploratory, and 
parallel. There are two types of embedded design: embed-
ded experimental design and embedded correlational de-
sign. The embedded experimental design was used in the 
research. Here, the main research question was answered 

with the quantitative data using the experimental design. 
The qualitative data, which were related to the experimental 
process, were collected during the implementation process 
(Plano Clark & Creswell, 2015). Plano Clark, Huddleston-Ca-
sas, Churchill, Green and Garett (2008) stated that the em-
bedded experimental design is useful for researchers who 
are willing to expand their quantitative data with qualitative 
data. The present study, therefore, was designed as a pre-
test post-test experimental design. The qualitative data, in 
this respect, were obtained as embedded into the quantita-
tive data. In other words, the primary research tool is quan-
titative as the the qualitative data present a supporting and 
secondary point of view throughout this study. In Figure 1, 
the embedded experimental design used in the study is de-
scribed schematically.

Figure 1. Embedded Experimental Model

As shown in Figure 1, if quantitative data is used to answer 
the main research question of the experimental design, and 
if qualitative data is used to search for an answer to the 
secondary research question in connection with the exper-
imental process before and after the implementation, the 
design to be selected must be the embedded experimental 
design (Plano Clark & Creswell, 2015).

Participants and Research Context

The research was conducted in the fourth grade of a primary 
school in Demirci, Manisa, Turkey during the fall semester of 
the 2015-2016 academic year. Criterion sampling was used 
in selecting the class used for this study. Criterion sampling 
is based on studying all contexts that correspond to a set 
of predefined criteria. The criteria mentioned here can be 
determined by the researcher or by a list prepared earlier 
(Yıldırım & Şimşek, 2013). In the selection of the research 
school, it was determinative that the school administration 
and the teachers stated that they would participate volun-
tarily in the research, that they would allow the camera re-
cords and that the teacher had already done academic stud-
ies because he was the person to apply the implementation. 
The classroom organization and the physical appearance 
where the research was conducted is shown in Figure 2.

Figure 2. The Class Organization and Physical Appearance

The fact that no student had used GE, which was the basic 
application of the research, was also among the outstanding 
information. The research was carried out with 14 students 
in the classroom. Nine of the students in the class were male 



The Effectiveness of Google Earth in the Acquisition of Spatial Perception  / Merç & Ersoy

301

and five were girls. Nine students had computers at home, 
five did not have. Seven of them had an Internet connec-
tion, and the other seven did not have one. 

Experimental Process

The implementation stage of the research was done by 
the teacher, and the researcher made the necessary ex-
planations to the teacher. Then, the researcher started 
the observations in the classroom before the experimen-
tal procedure began. Following the observations, the per-
sonal information forms were given to the students. After 
giving the pre-test, the experimental process began.

The experimental process of the study was carried out for 
a total of five weeks. In social studies courses, the prac-
tice of developing spatial perception skills along with GE 
practices lasted for 10 hours of study in the “Where We 
Live” unit.

The experimental process started with the preparation of 
appropriate lesson plans after the researcher determined 
the learning outcomes and established the GE application 
to the computers used by the students in the course. While 
preparing the lesson plans, students’ background knowl-
edge was taken into account, and activities that would al-
low them to participate in the experiment process actively 
were prepared. In the activities of the lesson plans, the 
participation of the students as a full practitioner in the 
process was realized under the management of the teach-
er in accordance with the constructivist approach. Before 
the experiment, the class teacher was given the necessary 
instruction related to employing the lesson plans using 
the GE and each lesson plan was discussed thorough-
ly before the lessons were delivered. In this context, the 
teacher started the course by introducing the GE program 
to the students and then applied the course plans in ac-
cordance with the learning outcomes and activities. Dur-
ing the experimental process, the teacher ensured the full 
implementation of all plans and enabled all students to 
participate effectively in the activities. After the activities 
were completed, the post-test was applied, and finally, the 
semi-structured interviews were conducted.

Data Collection Tools

In the data collection process of the study, data collection 
tools for two different types of data were used according 
to the research questions because both quantitative and 
qualitative research methods were utilized. A personal 
data sheet, participant observation, and semi-structured 
interviews were used as the qualitative data while an 
achievement test, developed by the researchers, was used 
as the quantitative data. The achievement tests developed 
by the researchers were the pre-test and the post-test ap-
plied before and after the activities. To find the reliability 
of the achievement test, the test-retest method was con-
ducted with 138 students in the 2014-2015 academic year. 
The test-retest score showed that the values of 10 people 
appeared as extreme values, so they were out of the pro-
cess. Test-retest correlation was 0.73. This value indicates 
that the achievement test is sufficiently reliable. The final 
version of the achievement test has 20 items in four fac-
tors: sign knowledge, sketch reading, region knowledge, 
and concept knowledge. Moreover, activities carried out 
during the experiment were video recorded. At the end of 
the application, semi-structured interviews were conduct-
ed with both the students and the teacher.

Data Analysis

An achievement test was used as the pre-test and post-
test to determine the effectiveness of GE in acquiring 
spatial perception skills in social studies courses. The ob-

tained data were analyzed using SPSS software. As there 
were fewer than 30 participants, Nonparametric Wilcoxon 
test was applied for repeated measurements to deter-
mine the difference between the pre-test and post-test 
scores of the students involved in the study. 

The qualitative data were analyzed by the researchers us-
ing the thematic analysis. Thematic analysis is a method 
of detecting and analyzing content patterns in qualitative 
data. Braun and Clarke (2006) define thematic analysis as 
a method of analysis rather than a method of science as 
thematic analysis does not specify theoretical assump-
tions, appropriate research questions, or appropriate 
data collection methods. Thematic analysis can be used in 
a wide range of theoretical frameworks from basic experi-
mental analysis to constructivist, critical analysis (Taylor & 
Ussher, 2001).

Finding and Results

The quantitative findings obtained from the statistical 
analyses and the qualitative findings obtained from the 
participant observations, video recordings, and the inter-
views are presented below.

Quantitative Findings

In the study, a social studies course was conducted with 
the 20-item achievement test developed to determine the 
students' prior knowledge about their "Where We Live" 
unit.

Table 1. Pre-test Scores

Score range f Mean (M) Standard 
deviation (sd)

0-10 0

35.429 8.582

11-20 1

21-30 2

31-40 6

41-50 5

51-60 0

61-70 0

71-80 0

81-90 0

91-100 0

Total 14

According to the data given in Table 1, the scores obtained 
from the achievement test before the courses prepared 
with activities of GE application were found as follows: M= 
35.429 (sd= 8.582). We observed that the students' prior 
information about the “Where We Live” unit is very low.

As a result of the experimental study on the acquisition 
of spatial perception skills of GE application, the achieve-
ment test was applied again, and the results are present-
ed in Table 2.

According to Table 2, after the courses with GE activities, 
the scores obtained from the achievement test were calcu-
lated as M= 80.429 (sd= 3.956). When the scores obtained 
from the achievement test are examined, it is observed 
that the teaching and course activities for the students 
were very successful, and the learning increased. It was 
clear that almost all of the students increased their level of 
knowledge on the topics of “Where We Live” unit.

The Wilcoxon test was applied to identify the significance 
of the changes in the scores before and after the experi-
mental procedure (Table 3).
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Table 2. Post-test Scores

Score range f Mean (M) Standard 
deviation (sd)

0-10 0

80.429 3.956

11-20 1

21-30 2

31-40 6

41-50 5

51-60 0

61-70 0

71-80 0

81-90 0

91-100 0

Total 14

Table 3. Wilcoxon Test Results

N Mean 
ranges

Sum of 
ranges

Post-
test 

Pre-test

Negative 
Ranges 0a .00 .00

Positive 
Ranges 14b 7.50 105.00

Equals 0c

Total 14

Z 3.296b

p .001**

a. post total < pre total
b. post total > pre total
c. post total = pre total

The number of positive ranges of students (14) is higher 
than the number of negative ranges (0), which can be seen 
from Wilcoxon test results. The Wilcoxon Z value (Z= -296), 
which tests whether this difference is meaningful, is sig-
nificant at 0.01 level. The post-test scores of the students 
involved in the study are significantly higher than the pre-
test scores. In other words, the experimental process in-
creased students' scores. This change is shown in Figure 
3 below.

The results of the analyses of both the pre- and post-test 
scores for the four sub-factors of the achievement test are 
presented in Table 4.

As Table 4 shows, the pre-test score average of the sign 
knowledge factor (question 18, 20, 7, 3, 2) was calculated 

as (M= 3.9286), (sd= 3.33891). While students can get 25 
points from the pre-test questions, they have a maximum 
score of 11 and a minimum score of 0. The post-test point 
average of sign knowledge factor was calculated as (M= 
19.8571), (sd= 2.76954). The students received 25 points 
from the post-test questions, and they received 15 points 
as a minimum. The average of pre-test scores of sketch 
reading knowledge factor (question 15, 1, 19, 17, 6) was 
calculated as (M= 5.3571), (sd= 2.89846). While students 
can get 25 points from the pre-test questions, they have 
a maximum score of 11 and a minimum score of 0. The 
post-test score average of sketch reading knowledge fac-
tor was calculated as (M= 19.1429), (sd= 2.76954). 

Figure 3. Pre-test and Post-test Measurement Chart of 
Experimental Process

The students received a total score of 23 and a minimum 
score of 15 from the post-test questions of sketch read-
ing knowledge factor. The pre-test score average of the 
concept knowledge factor (questions 9, 14, 5, 11, 8, 12) 
was calculated as (M= 18.2143), (sd= 4.64391). While the 
students can get 30 points from the pre-test questions 
of the concept knowledge factor, they have a maximum 
of 25 points and a minimum of 10 points. The post-test 
score average of concept knowledge factor was calculat-
ed as (M= 27.1429), (sd= 2.56776). The students received 
30 points, which is the full score from the post-test ques-
tions of a concept-information factor, and the minimum 
score of 25 points. The region knowledge factor (questions 
10, 4, 13, 16) of pre-test score average was calculated as 
(M= 7.5000), (sd= 3.25222). While the students can get 20 
points from the preliminary test questions, they have a 
maximum score of 15 points and a minimum of 5 points. 
The post-test score average of region knowledge factor 
was calculated as (M= 14.2857), (sd= 3.31497). The stu-
dents took the full score of 20 points and the minimum 

Table 4. Descriptive Statistics of Scores at the Level of All Sub-factors

Pre-Test Post-Test

N Mean sd Min. Max. Mean sd Min. Max.

Sign Knowledge 14 3.9286 3.339 0 11 19.8571 2.770 15.00 25.00

Sketch Reading 
Knowledge 14 5.3571 2.899 0 11 19.1429 2.770 15.00 23.00

Concept 
Knowledge 14   18.2143 4.644 10 25 27.1429 2.568 25.00 30.00

Region 
Knowledge 14 7.5000 3.252 5 15 14.2857 3.315 10.00 20.00

Total 14 35.429 3.956 15 47 80.429 3.956 74 88
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score of 10 points from the post-test questions of region 
knowledge factor. 

The results of the analysis of whether there is a significant 
difference between the pre-test and the post-test at the 
total score level displaying the changes of the students' 
scores belonging to the sub-factors before and after the 
experimental process are given in Table 5 below.

Table 5. Table of Range Differences in All Sub-factors

Z p N Mean 
ranges

Sum 
of 

ranges

Sign 
knowledge 
Post-test 

- Sign 
knowledge 

Pre-test

-3.301 .001*

Negative 
Ranges 0 .00 .00

Positive 
Ranges 14 7.50 105.00

Equals 0c

Total 14

Sketch 
Reading 
Post-test 
- Sketch 
Reading 
Pre-test

-3.309 .001*

Negative 
Ranges 0 .00 .00

Positive 
Ranges 14 7.50 105.00

Equals 0

Total 14

Concept 
knowledge 
Post-test 
- Concept 

knowledge 
Pre-test

-3.228 .001*

Negative 
Ranges 0 .00 .00

Positive 
Ranges 13 7.00 91.00

Equals 1

Total 14

Region 
knowledge 
Post-test 
- Region 

knowledge 
Pre-test

-2.961 .003*

Negative 
Ranges 1 4.00 4.00

Positive 
Ranges 12 7.25 87.00

Equals 1

Total 14

As a result of the Wilcoxon test (Table 5), the number of 
positive ranges of students (14) is more than the number 
of negative ranges of students (0). The Wilcoxon Z value (Z= 
-3301), which tests whether this difference is significant, is 
significant at 0.01 level. The student's post-test scores for 
the sign knowledge is higher than the pre-test scores. In 
other words, the experimental process increased the stu-
dent's sign knowledge sub-score points.

As can be seen in the result of the Wilcoxon test (Table 5), 
the number of positive ranges of sketch reading sub-fac-
tor (14) is higher than the negative ranges (0). The Wilcox-
on Z value (Z= -3.309) is significant 0.01 level. The post-test 
scores of the students' sketch reading are significantly 
higher than the pre-test scores. We can say that the exper-
imental process increased the sketch reading sub-factor 
scores of the students.

The number of positive ranges of concept knowledge 
sub-factor is higher (13) than the negative ranges (0). The 
Wilcoxon Z value (Z= -3.228) is significant at 0.01 level. The 
post-test scores of concept knowledge are significantly 
higher than the pre-test scores. In other words, the exper-
imental process increased the students' concept knowl-
edge sub-factor scores. 

As can be seen in the result of the Wilcoxon test (table 
5), the number of positive ranges of region knowledge 
sub-factor is higher (12) than the negative ranges (1). The 
Wilcoxon Z value (Z= -2.961) is significant at 0.03 level. 

The post-test scores of region knowledge are significantly 
higher than the pre-test scores. Thus, experimental pro-
cessing increased students' region knowledge sub-factor 
scores.

According to the results of the achievement test, which 
constitute the quantitative part of the study, the students' 
spatial perception skills increased significantly with the ap-
plication of GE-based activities.

Qualitative Findings

The semi-structured interviews were held with the stu-
dents and teacher in the classroom where GE-based activ-
ities were implemented. Through the thematic analysis of 
the data obtained from the interviews, the main theme of 
“Google Earth Application in Social Studies Courses” was 
determined. Within this main theme, “Spatial Perception, 
Social, Emotional and Technological Dimensions” were 
classified as four sub-themes. In the interpretation of the 
themes, direct quotations were made to the teachers' re-
sponses, to interview questions, and to video recordings. 
The themes are given in the form of a puzzle (Figures 4 
and 5), and the parts forming the sub-themes are shown 
in two ways. Regarding the spatial perception dimension, 
red color was used in the puzzle form, and the yellow color 
was also used because it was thought that the situations 
forming the technological, emotional and social dimen-
sions could affect each other. The theme of "Google Earth 
Application in Social Studies Courses", which is the main 
theme with orange color, is reached with the integration of 
all parts. Based on the opinions of teacher and students, 
the contents of technological, emotional and social dimen-
sions are thought to transmit information to each other.

Figure 4. The Dimensions of GE Implementation in Social 
Studies Courses

Figure 5. The Lower Dimensions of GE Implementation in 
Social Studies Courses

Spatial Perception Dimension

The theme of the application of GE in social studies cours-
es detected by the interviews with the teacher and stu-
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dents after the implementation and by video recordings 
of the classroom is the dimension of spatial perception. 
This dimension is more concerned with the academic 
skills and competencies that students gained. These are 
conceptual knowledge of the ability for drawing sketches, 
reading signs, recognizing a location and perceiving space. 
They also fit well with the skills used in activities related 
to spatial perception skills, including the identified factors 
of the achievement test that form the quantitative part of 
the study.

The classroom teacher explained that the activities carried 
out with GE practice directly affected spatial perception 
skills and that the direction-finding skills, direction-de-
scribing skills, shortly, space perception skills increased, 
and that students were able to find places of interest in 
the world and that they had a lot of fun in doing these 
things and developed themselves. In this interview, the 
teacher made evaluations based on the views given below 
within the scope of the spatial perception dimension:

Space perception remains as a little abstract concept in 
primary schools. Well! I am now the teacher of the fourth 
grades, the fourth grades are the highest grade of primary 
school, and that is, they are in the closest age group to the ab-
stract perception period. But, of course, children's learning by 
seeing things in three dimensions contributes more to their 
learning, that is, it is easier for them to perceive something 
they see and live in, thus they can transform it into behavior, 
being more effective rather than teaching it abstractly. For 
example, if they are curious about the Eiffel Tower in Paris, 
they go immediately. They find the Eiffel Tower and see its 
photographs, can find important buildings, and can interest 
in the weather there. I mean, they felt like traveling there, and 
they had a good time. I can notice that their concepts of di-
rection enhanced very nicely. I think we have seen it in the 
post-tests. When we talk about direction concepts in routine 
courses, I can feel that the subject is easily understood. For 
example, when describing a place, “here you will go, will turn 
this way from the grocery store” expressions changed, and 
the children began to use statements such as “You will turn to 
the south from the mosque, you will turn to the north” (Inter-
view with the teacher, 20 Jan 2016).

After using GE, the students stated that they could read 
the signs they encountered in daily life, they learned the 
concepts that created spatial skills, they could perceive 
and find the location of their destination, and they could 
easily sketch the places they knew. Examples of some stu-
dents' opinions on this subject are given below.

I learned directions, I learned weather, and for example, I 
can learn the weather from meteorology. I knew a little about 
the directions but began to know much more. I've seen the 
weather, and I've seen everywhere I wonder. Here it is... In my 
daily life, for example, when I am lost, I find my ways with the 
directions, and for example, I can look at the weather when I 
go out (Interview with Haşim, 13 January 2016). 

For example, my painting was bad, I could not draw a sketch, 
but I was able to draw a sketch with GE. When describing the 
location of my house I used to have difficulty, I'm doing it 
right now with GE (Interview with Melike, 14 January 2016). 

Haşim stated that his direction concepts developed with 
the GE application, his knowledge of locations increased, 
he can use the direction concept better in daily life and 
learn weather events easily. Melike shows that they made 
progress in drawing sketch, but also that they increased 
their concept knowledge by associating the sketch with a 
bird's eye view. Melike also stated that her ability to find 
direction was better than the past and she could describe 
direction more easily. 

When interviews and video recordings are examined, it is 
found that the use of GE in social studies course contrib-
utes to sketching, direction and location skills, conceptual 
information including knowledge of signs and natural or 

human-made spaces, and the sign knowledge consisting 
of weather and symbols. It is supported by the opinions 
of the teacher that the use of GE directly contributes to 
the spatial perception skills, and the students showed this 
with practical examples. It is seen how useful GE practice 
is from the sketches that students drew before and after 
by using GE in social studies courses (Figure 6).

Figure 6. Sketches Before and After the Training

Emotional Dimension

One of the reflections of the GE application emerging after 
the analysis of the opinions of teachers and students and 
video recordings of the application is the emotional di-
mension. After the use of GE in social studies course, stu-
dents have fun, learn, and become aware of the objects, 
settlements around them, which constitute the issues of 
emotional dimension. The teacher and students were very 
happy and entertained while using GE application, and 
they also saw images of different assets and places and 
learned new information. During the interview, the class 
teacher stated that the application of GE was very com-
prehensive, that it excited the students and attracted their 
attention, that it enabled them to access all kinds of infor-
mation so that the courses were efficient. The teacher's 
opinion on this subject is given below:

When I evaluate the GE software, I can say these. GE software 
is a very comprehensive software and attracted the atten-
tion of children. They were thrilled when I first talked about 
it. Their using computers, learning how the program works, 
mastering the program, getting access to any kind of infor-
mation also excited them. The course was efficient, the pro-
gram was nice from that point of view (Interview with teacher, 
20 January 2016).

It was observed that the students were very excited to 
take lessons with an application they had never seen be-
fore. This situation has become a state of learning by hav-
ing fun with new learning as the program is used. Learning 
while having fun facilitated the teacher's work as well as 
ensuring that the information became permanent. The 
statements reflecting the students' thoughts on this sub-
ject are as follows:

It was a little surprising to me and it was pretty. I think it was 
a good way to learn the place we live. I learned a lot (Inter-
view with Deniz, 12 Jan 2016).

It was so beautiful, I had a lot of fun. It was so beautiful to 
look down on the world like this. It was a lot of fun (Interview 
with Sena, 12 Jan 2016).

It was very beautiful, very excited. It was very educative. 
Everyone had a lot of fun (Interview with Ilayda, 12 Jan 2016).

Deniz also said that it was very surprising and fun to learn 
about GE software and that it was very effective in the 
learning of the “Where We Live” unit. Sena also stated that 
GE software is very good and that it is fun to look at the 
world from the top. Ilayda stated that the GE application 
was very exciting and enjoyable and that it has education-
al features.

Students lack information because they can't go to some 
of the places around them and in nearby cities. For ex-
ample, Rumeysa, who did not know that Pamukkale was 
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white [an ancient place in Denizli, Turkey], learned its color 
when she saw its photograph with the GE application. 
Through GE application, students improved their ability 
to learn shape, color, and orientation of important places 
that they formerly are not aware of, by structuring their 
old knowledge, this inference can be reached through the 
interviews or video recordings. The following dialogue was 
between the teachers and students in the process of the 
course with the GE application:

Rumeysa: Teacher! Is this Pamukkale?

The teacher: Let me look, yeah right.

Rumeysa: I've never been here before, it’s so white.

The teacher and students mentioned that GE practice was 
fun and that learning became effective while having fun. 
With the GE application, students noticed the places that 
they knew but did not see it. Therefore, the GE application 
mobilized students' emotional responses.

Technological Dimension

One of the reflections of the GE application emerging af-
ter the analysis of the video recordings and the feedback 
from the teachers and students participating in the appli-
cation is the technological dimension. After using GE in 
social studies course, having easy access to the informa-
tion that students and teachers need, using a computer 
in addition to classical textbooks, in other words, teaching 
with a different method, and learning in virtual environ-
ment constitutes the subjects of technological dimension. 
The GE application, which was used as a different method, 
motivated the students and contributed to their learning. 
With the use of GE in social studies course, the classroom 
teacher used technological materials instead of traditional 
ways of routine teaching. The courses have become more 
efficient and students have used the application them-
selves. Thus, the courses became appropriate to the log-
ic of constructivist social studies education. At the same 
time, the teacher stated the students' acquisitions from 
the social studies course as follows:

We went out of routine. For example, when we follow the text-
book, I was giving kids a reading paper the day before, and I 
was giving them a job so that they came prepared. After that, 
we were studying. We were solving the necessary questions. 
They got out of the routine. They used it themselves, so we 
just guided them. It was very productive and effective in that 
respect. According to the location of their home or schools, 
different institutions, as I said, they can express the direction 
of different places in the form of the south, north etc. They 
couldn't say it if we'd just follow, you know, the regular text-
book. They could only say the directions of the north-south 
according to the sunrise. But when they state directions to 
a place from their location, they could not use expressions 
like the south and the north. But now they are doing it with 
GE, they are doing it clearly (Interview with the teacher, 20 
January 2016).

For students who met with a new tool in addition to the 
books used in the lessons, the computer and GE applica-
tion has become a different method. The ability to go to 
any place they want and to see there has benefited both 
the teacher and the students in terms of accessibility. By 
using the computer, the virtual learning provided by digi-
tal images has been realized. Aslı stated that she had de-
veloped academically, that after using GE she could solve 
questions, and that using computers in lessons is a new 
method. We observed that students were motivated when 
they were out of classical methods. Melike and Basri ex-
pressed their views that GE practice was a new method 
used in social studies course, and that they were now 
working on a computer with GE application while they 
were only working on books and project homework be-
fore. The views of these students are given below:

The computers came. We've learned everything from GE, for 
example, we could never see our world, but now we've seen it. 
I can now answer when the teacher asks questions (Interview 
with Aslı, 13 January 2016).

We used to do it from the Book, but now we can use the com-
puters sometimes (Interview with Izzet, 14 Janary 2016).

In the past, our materials were different, now we have used 
technological products (Interview with Melike, 14 January 
2016). 

In social studies, we used to do books and project home-
work. Now we are doing it on the computer, I think this is the 
changed thing (Interview with Basri, 12 Jan 2016).

The GE application used in social studies course facili-
tated the accessibility of students to information. Unlike 
classical classroom tools, a method that follows the latest 
developments of technology brings the advantages of 
technological dimension to the students by going beyond 
routine and learning with the introduction of reality within 
the virtual environment. Students can access information 
about routes, directions, different locations and weather 
more quickly and easily, and it can be concluded that this 
contributes to the learning process of students.

Social Dimension

The last reflection of the GE application emerging after 
the analysis of the opinions and video recordings of the 
teacher and students participating in the application is 
the social dimension. Following the use of GE in the social 
studies course, the students and teacher found important 
historical artifacts in their surroundings and places all over 
the world. The students got the information they need and 
succeeded in lessons and exams and completed their own 
deficiencies compared to the other students.

The teacher mentioned that the students understood 
about the GE activities and that they were doing activities 
as from school-to-house and from house-to-school as the 
orientation activities. The teacher stated that the students 
found the location of important places, were able to un-
derstand and knew about everywhere they interested:

The children understood well the subject, and after learning 
how to handle and where to find them, they were able to 
find all the centers they wondered about in the world. They 
found the places, they could find the directions, their homes, 
and their schools. They were able to find institutions such as 
governmental institutions in Demirci [The district where the 
students lived]. Now, when someone is asking for directions, 
the kids can easily express directions like "go that way to the 
north or south". Well, it was productive at that point. For ex-
ample, they were curious about the Great Wall of China. They 
were wondering about Pamukkale, some saw their photo-
graphs the first time, and it was very positive in this respect as 
if traveling the world. So, we can count many positive aspects 
(Interview with teacher, 20 January 2016).

Mehmet and Rumeysa stated that they discovered new 
places, visited different countries virtually and learned 
about new places. Rumeysa said she felt like she was driv-
ing around the world with GE applications. She mentioned 
the availability of GE in daily life by stating how realistic 
it is. Haşim, Semih, and Izzet stated that their success 
increased with the GE application, that they could draw 
more easily, knew the ways they used to go home from 
school and travel to the city.

We searched the cities and we tried to find other ways in the 
city. We traveled with it everywhere and saw the natural and 
human-made places. It was so nice to find grades, we just 
could learn better when we looked at it, it would be better 
to look at these places through the GE instead of looking at 
it on TV. I think my performance has changed. I used to stir 
North-East or North-West, now I am not stirring (Interview 
with Mehmet, 12 January 2016)).
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With the aid of the GE application, I've seen things that I had 
never seen before. I felt like I was driving. GE application 
has helped us learn more easily. If I ask how the weather 
is, it shows immediately. I learned easier because it helps in 
everything (Interview with Rumeysa, 14 January 2016).

Some of my answers in the exams were wrong. Wrong an-
swers don't come out anymore even about the weather. In 
my daily life, for example, I can find directions when I was 
lost, and for example, I can look at the weather when I am 
going to go out. We also looked at the bird's-eye sketch in the 
GE program. Then we can do it with our book without the GE 
program (Interview with Haşim, 13 January 2016).

Students have seen and identified new places they see 
on TV, in books, or hear from others, by GE application 
and satellite photos. The place each student wants to see 
changed according to their interests and needs. Especial-
ly when boys were searching to see the country of foot-
ballers and basketball players, girls wanted to see cities 
like Paris, Venice. This shows that the desire to learn new 
places is an important issue within the social dimension. 
Increasing the students' success in the classes allowed 
them to acquire a special place among others socially. Af-
ter the implementation of GE, the students' success in the 
courses contributed to the development of their self-con-
fidence, as well as to the necessary information in daily life 
like learning weather, finding location, etc. From here, it 
can be assumed that the application of GE plays an impor-
tant role in the class in terms of socialization.

In general, we can conclude that the issues in social di-
mension have an important place in eliminating the indi-
vidual needs of the students and that employing the GE 
in social studies courses can contribute positively to the 
development of the students.

Results and discussion

In the social studies course, the recruitment of activities 
based on GE implementation was observed to improve 
the students' space perception skills. Statistically signif-
icant differences were found between the pre-test and 
post-test scores of the students who participated in the 
application. This finding is consistent with the results of 
some research conducted with GE application (Xiang & 
Liut, 2017; Demirci, Karaburun, & Kılar, 2013; Koçak, 2013; 
Öğütveren, 2014; Thankachan & Franklin, 2013; West-
grand, 2010; Qiu, 2006). In this context, it can be said that 
the activities based on the GE application used for improv-
ing the spatial perception skills of students in the social 
studies courses are effective. 

In the research, the spatial perception skill, the ability to 
read the signs, drawing the sketch, the spatial conceptual 
knowledge skills and the location perception skills of the 
students were determined to increase. These results were 
similar to previous research (Blank, Almquist, Estrada & 
Crews, 2016). In their study, Ratinen and Keinonen (2011) 
use the GE to improve teacher candidates' geographic 
thinking levels, despite the development of the geograph-
ical level of teacher candidates, map analyzing and geo-
graphical data still remain difficult for them. These results 
include similarities and differences with our results. It 
can be assumed that the differences arise from the level 
difference between groups and that issues and learning 
outcomes occurred as a result of the effects of national 
differences and the measurement instruments. 

Within the scope of GE practices, the teacher and students 
expressed positive views on the subjects and contents of 
the activities. The students, who noticed their surround-
ings, stated to have fun and learn during the activities pre-
pared with GE application. The teacher said that the cours-

es were very different, the students' motivation increased, 
the students had a lot of fun, they were interested in the 
course and their learning process was successful. The 
teacher said that the students noticed the environment 
and world since GE is a very comprehensive application. 
Students and teachers expressed views that they have 
learned new places with GE practice, they have easy ac-
cess to their places of interest, and that they have devel-
oped themselves in sketching and finding directions. Öcal 
(2007) stated that the students had great difficulties in 
spatial cognition about their immediate environment and 
that they had problems in describing their school environ-
ment and their place of residence, but they had more in-
formation about distant cities and countries. This can help 
us achieve the conclusion that the GE application is an 
important tool for the development of spatial perception.
Some studies concluded that the GE application is more 
effective and useful than the traditional maps, and the is-
sues in the social studies curriculum are appropriate for 
GE use (Demirci & Karaburun, 2011; Edstrom, 2013; Kar-
akuş & Oğuz, 2013, Xiang & Liut, 2017). We observed that 
the technological materials used in GE application in the 
classroom were very different from the course materials 
and methods used in the past, thus increasing the level 
of motivation and learning of the students. Teaching the 
concept of spatial perception, an abstract concept, with 
GE practice made the issue to become more concrete. The 
teacher who stated that the three-dimensional real imag-
es contributed to learning through seeing and practicing 
by the students reported that the students transformed 
knowledge into behavior with virtual learning, which was 
also observed in the video recordings. 

Due to the easy accessibility of the GE application, stu-
dents can use its required aspects such as weather, roads 
and sketch in daily life and can reach a quick conclusion. 
Students who are looking for a place they are interested 
in can easily find that place and see all the features of the 
GE application and reach the information they need. The 
fact that GE application, which is an application that can 
be used with computers, includes information about all 
over the world, allowed us to think that it will help social 
studies course not only due to ease of use but also due to 
the accessibility of information. We observed that the stu-
dents, who have difficulty finding and describing their di-
rections before using GE practice, could find the directions 
and their positions easily, and for the questions asked 
about their directions, they easily and accurately used the 
concepts of direction that is in the scope of social studies 
course acquisitions. The teacher also expressed views that 
the students' development in using the concepts of direc-
tion and location after GE implementation increased. 

According to the results of the research, the use of GE has 
enabled students to develop positive attitudes towards 
social studies course and to increase their participation 
and motivation. For this reason, the GE application can 
be used for all learning outcomes that are consistent with 
the logic of the education program. Teachers' use of GE in 
classrooms will help students actively demonstrate them-
selves in the classroom, and it will help to transmit the in-
formation directly to the actions. Therefore, teachers and 
school administrators should give the necessary informa-
tion and guidance so that technological applications such 
as GE application can be used in the courses. Problems 
caused by a lack of technological infrastructure in most 
schools can lead to difficulties in the use of new applica-
tions such as GE. Therefore, teachers hold the main re-
sponsibility. They must communicate with the necessary 
institutions and work for the establishment of the infra-
structure; they can also use individual technological mate-
rials with students at the school.
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