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 Students' spatial thinking ability is one of the important 
competencies in geography learning; however, in practice, this 
ability remains underdeveloped, so learning innovations are 
needed to improve spatial thinking skills. This study aims to 
analyze the effectiveness of integrating Project Based Learning 
with Google My Maps in improving students' spatial thinking 
ability. This study used a Quasi-Experimental method with a 
one-group pre-test and post-test design. The population of this 
study was tenth-grade students of SMA Negeri 1 Parakan, with 
the sample being class X-6, selected through purposive sampling 
technique. Data collection in this study was carried out using 
observation, test, questionnaire, and documentation techniques. 
The analysis techniques used in this study were the Paired T-
Test, N-Gain, Cohen's d, classical completeness analysis of 75%, 
and student response analysis. The paired t-test results obtained 
a Sig. (2-tailed) value of 0.001, indicating a significant 
improvement in students' spatial thinking ability. Classical 
completeness reached 92%, exceeding the established criterion 
of 75%. Student response to the learning was classified as 
positive, with a percentage of 78.4%, while the N-gain 
calculation of 61.8% falls into the fairly effective category, and 
Cohen's d of 2.64 falls into the large effect category. Based on 
these findings, the integration of Project Based Learning with 
Google My Maps is proven to be fairly effective in improving 
students' spatial thinking ability in geography learning. 
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INTRODUCTION 
Education plays a strategic role in the 

progress of a nation, particularly in the era of 
globalization and the Industrial Revolution 
4.0 (Suharini & Prasadi, 2020; Hanipah, 
2023). In order to deeply understand various 
geographical concepts, students need to 
develop their spatial thinking ability 
optimally (Hidayanti et al., 2019; Nisa et al., 
2021). Spatial thinking ability is an important 
aspect of geography education, as it reflects 
a way of thinking grounded in the 
understanding of location, distribution, and 
spatial relationships among phenomena on 
the earth's surface (Dewi et al., 2021). 

Spatial thinking ability is implemented 
through the processes of visualization, 
orientation, and understanding of spatial, 

enabling students to analyze information 
and comprehend geospheric phenomena 
from a spatial perspective (Putra et al., 2021; 
Bachri et al., 2020; Sari et al., 2024). 
Understanding spatial thinking ability 
encompasses several indicators that 
represent geospheric phenomena spatially. 
These indicators include spatial concepts 
(spatial primitive, simple spatial, and 
complex spatial), tools of representation, 
and reasoning processes (input, processing, 
and output) (Jo & Bednarz, 2011). 

The orientation of spatial thinking is 
universal in nature and can be applied by 
students in addressing various spatial 
problems encountered in everyday life. 
Therefore, enhancing spatial thinking ability 
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becomes a crucial matter in understanding 
geographical phenomena and developing a 
deeper comprehension within the context of 
geography education (Aliman et al., 2020; 
Emilia et al., 2023). 

Empirical evidence suggests that 
students' spatial thinking ability remains 
low (Buana & Putra, 2023). This inadequacy 
makes geography learning less meaningful. 
Based on previous research findings, this 
condition is influenced by the use of less 
engaging learning methods, limited use of 
instructional media, and students' lack of 
familiarity with producing tangible 
outcomes in learning activities. As a result, 
students have not been actively engaged in 
the learning process, leading to low learning 
outcomes and underdeveloped student 
skills (Fatmawati et al., 2023; Kurniawan & 
Triawang, 2021; Cao et al., 2023). This 
condition subsequently contributes to a 
decline in learning activity and students' 
capacity for absorption, which in turn 
hinders the development of spatial thinking 
ability (Asiyah et al., 2020). 

On the other hand, the current 
geography learning process has not yet 
optimally utilized technology, particularly 
in developing spatial thinking ability as the 
core of geographical science. Although 
geospatial technologies such as Geographic 
Information Systems (GIS), Google Earth, 
Google My Maps, and other digital mapping 
applications have been proven effective in 
accelerating and deepening students' spatial 
understanding, teachers' access to these 
technologies remains limited. Consequently, 
the use of technology is often restricted to 
static visualization media and has not been 
employed for in-depth data analysis and 
exploration activities (Hilman & Mainaki, 
2020; Kurniawan et al., 2020; Listiqowati, 
2025). Google My Maps is a web-based tool 
that enables users to create, edit, and share 
custom maps by adding various elements 
such as points, lines, polygons, text, photos, 
and other data into a digital map (Kiss J. & 
Nunez, 2018). 

Based on preliminary data 
observations and interviews with a 
Geography teacher at SMA Negeri 1 Parakan 
regarding the learning process in the 

mapping topic for grade X, it was found that 
students' spatial thinking ability has not yet 
developed optimally. This condition is 
attributed to learning methods that remain 
limited to manual mapping using paper 
media, in which students only draw maps by 
copying existing ones without engaging in 
in-depth spatial analysis. Although manual 
mapping activities can provide an 
understanding of map elements, this 
approach is less capable of training students 
to dynamically manage geospatial 
information, which is an essential 
competency in the 21st century. 

On the other hand, various studies 
have demonstrated that the use of digital 
technology in geography education can 
enhance students' spatial thinking ability 
(Collins, 2018). A study by Medani et al., 
(2022) entitled "The Effect of Guided 
Discovery Learning Model Assisted by 
Google My Maps on the Spatial Thinking 
Ability of Students at SMAN 1 Singosari" 
found that the application of Google My 
Maps integrated with the guided discovery 
learning model had a positive effect on 
improving students' spatial thinking ability. 
Meanwhile, Rizqy & Suharto, (2025) 
revealed that the implementation of Project 
Based Learning assisted by ArcGIS had a 
significant effect on the spatial thinking 
ability of senior high school students. Their 
study further explained that the use of 
Geographic Information System (GIS)-based 
media through a project-based approach 
was able to provide students with direct 
hands-on experience in spatial data 
management and map creation. 

Based on the above description, there 
is a research gap in that no study has 
specifically integrated Project-Based 
Learning with Google My Maps as a 
medium to improve students' spatial 
thinking ability in geography learning. 
Through this approach, students not only 
understand mapping concepts theoretically 
but are also actively involved in information 
processing and its application through 
project-based digital mapping activities. 
These activities are expected to strengthen 
students' spatial thinking ability more 
optimally. 
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The novelty of this study lies in its 
effort to integrate Project-Based Learning 
with Google My Maps, which provides 
students with the opportunity to design, 
input, and analyze spatial data 
collaboratively through authentic project 
work, rather than merely observing pre-
made maps. Through this approach, 
students gain a more contextual and 
participatory learning experience, allowing 
their spatial thinking ability, particularly in 
terms of orientation, relationships, and 
spatial visualization, to develop through 
digital mapping practices directly connected 
to geographical phenomena in their 
surroundings. Therefore, it is essential to 
examine how effective the integration of 
Project-Based Learning with Google My 
Maps is in enhancing students' spatial 
thinking ability. This research is expected to 
offer valuable insights for advancing 

technology-based geography instruction, 
particularly in efforts to strengthen students' 
spatial thinking skills. 

 
RESEARCH METHODS 
Research Design and Location 

This study was conducted at SMA 
Negeri 1 Parakan; the school is located in 
Tegalroso Village, Parakan Subdistrict, 
Temanggung Regency (Figure 1). This study 
employed a quantitative approach with a 
Quasi-Experimental design using the one-
group pre-test post-test design. In this 
design, a single group is given treatment as 
the experimental group, without involving a 
control group (Hastjarjo, 2020).  The 
treatment refers to the integration of Project-
Based Learning with Google My Maps 
through digital mapping activities to 
improve students' spatial thinking ability, as 
shown in Table 1 below. 

 

 
Figure 1. Research Location (Source: Data Processing, 2026) 

 
Table 1. One Group Pre-test and Post-test Design 

Pre-test Treatment Post-test 
T.1 X T.2 

(Source : Sugiyono, 2020) 
 
  



Jurnal Geografi - Vol 18, No 2 (2026) – (303-316) 
https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/72371 

 

 Improving Students' Spatial Thinking Skills|306  

T1   : Pre-test or initial test 
Treatment  : The treatment given to  
    students in the form of the  
    integration of Project-Based  
    Learning with Google My  
    Maps 
T2   : Post-test or final test 
 
Population and Sample 

The population of this study 
comprised 324 tenth-grade students at SMA 
Negeri 1 Parakan for the 2025/2026 
academic year, spread across nine classes (X-
1 to X-9), with 36 students in each class. This 
population was selected because mapping 
material is part of the tenth-grade 
curriculum, thereby providing data relevant 
to the research objectives. The sample was 
determined using the purposive sampling 
method, taking into account students' 
learning outcomes, under the assumption 
that these scores reflect students' general 
prior academic ability. This assumption was 
considered representative as it covered the 
entire class population in the study, allowing 
the sample selection to be conducted in a 
measurable and accountable manner. 
Accordingly, the class with the lowest 
average learning outcome score was selected 
as the experimental class in order to 
determine the extent to which the 
implementation of Project-Based Learning 
with Google My Maps could improve 
students' spatial thinking ability. The 
researcher used class X-6 as the research 
sample, which had the lowest average Mid-
Semester Assessment (PTS) score compared 
to other classes, at 57.8. 

 
Research Procedure 

This study was conducted through 
three stages: preparation, implementation, 
and evaluation. In the preparation stage, the 
researcher conducted preliminary 
observations at SMA Negeri 1 Parakan, 
developed research instruments and tools, 
prepared basic map instructional materials, 
and validated the research instruments. The 
validation results showed that the teaching 
module obtained a feasibility percentage of 

95.83% from expert lecturers and 93.75% 
from teachers, while the Google My Maps 
guidebook obtained 96.43%, all of which fell 
into the "very feasible to use" category and 
were consistent with the learning outcomes, 
learning objectives, and the characteristics of 
geography material oriented toward spatial 
thinking ability. 

The implementation stage was carried 
out over three meetings, applying the 
Project-Based Learning model integrated 
with Google My Maps based on the project-
based learning syntax proposed by 
Nurhidayah & Pratama, (2024), which 
includes: 1) formulating essential questions, 
2) designing a project plan, 3) creating a 
project schedule, 4) monitoring project 
activities and progress, 5) testing or 
assessing the results, and 6) reflecting on and 
evaluating the learning experience. At this 
stage, students were given a pre-test and 
post-test to measure their spatial thinking 
ability, and carried out a digital mapping 
project as part of the learning activities. 
Subsequently, in the evaluation stage, an 
analysis was conducted on the pre-test and 
post-test results and student responses. The 
results of this analysis were used to assess 
the effectiveness of integrating Project-Based 
Learning with Google My Maps in 
improving students' spatial thinking ability. 

 
Data Collection Techniques 

The data collection techniques used in 
this study included tests, observation, 
student response questionnaires, and 
documentation studies. The test was used to 
measure students' spatial thinking ability 
through multiple-choice questions covering 
the spatial thinking indicators proposed by 
Jo & Bednarz, (2011), as presented in Table 
2. Observation was conducted to assess 
student activity and the implementation of 
project-based learning during the digital 
mapping activities. The questionnaire was 
used to determine students' responses to the 
implementation of Project-Based Learning 
with Google My Maps, while documentation 
served as supporting data. 
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Table 2. Spatial Thinking Ability Indicators 
Indicator Sub Indicator Description 

Spatial Concept 
(Concept of Space) 

Non-spatial Students' ability to understand spatial 
concepts encompassing location, 
region, distribution, and pattern 

Spatial primitives 
Simple spatial 

Complex-spatial 

Tools of Representation 
(Tool Representation) 

Use Students' ability to use Google My 
Maps as a tool in representing spatial 

concepts Non Use 

Reasoning Process 
(Reasoning) 

Input Students' ability to identify spatial 
patterns 

Processing Students' ability to analyze spatial 
patterns 

Output Students' ability to produce a digital 
map product 

(Source : Jo & Bednarz, 2011) 
 
Data Analysis Techniques 

The data analysis techniques 
employed in this study consisted of the 
Paired T-Test, N-Gain, Cohen's d, a classical 
mastery analysis with a 75% threshold, and 
an analysis of student responses toward the 
learning process. The Paired T-Test was 
applied to examine whether a significant 
difference existed between students' pre-test 
and post-test scores before and after the 
learning model was implemented. N-Gain 
was used to assess the degree of 
improvement in students' spatial thinking 
ability relative to the maximum achievable 
score. Cohen's d, meanwhile, was employed 
to determine the practical magnitude of the 
treatment's effect size, ensuring that the 
evaluation was not based on statistical 
significance alone. Classical mastery was 
determined to be achieved if at least 75% of 
all students obtained learning outcomes that 
met or exceeded the Minimum 
Completeness Criteria (KKM) established by 
the school. 

 
Validity and Reliability Test 

Before being tested, the test instrument 
was reviewed by the supervising lecturer to 
ensure the suitability of the test items with 
the spatial thinking ability indicators 
according to  Jo & Bednarz, (2011), as 
presented in Table 2. The test instrument 
was then subjected to validity and reliability 
testing using SPSS version 27. The validity of 
the test items was assessed using the Pearson 

Product-Moment correlation. Of the 35 items 
tested, 25 items (71.43%) were found to be 
valid, while 10 items (28.57%) were found to 
be invalid. The valid items were 
subsequently used as the research 
instrument. Some items were found to be 
invalid due to unclear item formulation, 
which made them difficult for students to 
understand, resulting in selected answers 
that did not reflect the intended meaning of 
the questions. In addition, item invalidity 
was also influenced by some students 
answering randomly or carelessly without 
first reading and understanding the intent of 
the questions. Meanwhile, the reliability test 
of the instrument using Cronbach's Alpha 
formula yielded a value of 0.756, categorized 
as high, indicating that the tested items were 
considered reliable for use in the research. 

 
RESULTS AND DISCUSSION 

This study aims to analyze the 
effectiveness of integrating Project-Based 
Learning with Google My Maps in 
improving students' spatial thinking ability. 
The effectiveness of the learning was 
measured through three indicators, namely: 
1) classical mastery of 75%, 2) students' 
positive responses to the learning process, 
and 3) learning outcomes as reflected in the 
pre-test and post-test scores (Aurora & 
Sholeh, 2023). 
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Classical Mastery of 75% 
Students' learning mastery was 

measured based on the Minimum 
Completeness Criteria (KKM) of ≥75 
established by SMA Negeri 1 Parakan. This 
KKM was set in accordance with the 
principle of criterion-referenced assessment, 
namely interpreting student learning 
outcomes based on predetermined 
competency achievement standards, as 
regulated in Permendikbudristek Number 
21 of 2022 concerning Education Assessment 

Standards. In addition, a class is considered 
to have achieved classical mastery if the 
percentage of students reaching the KKM 
meets the minimum threshold of ≥75% 
(Aurora & Sholeh, 2023; Sudarmini, 2023). 
Students' mastery of learning outcomes 
related to spatial thinking ability was 
determined from the pre-test and post-test 
results. The test administered to students 
consisted of 25 multiple-choice items, as 
shown in Table 3 below. 

Table 3. Data of Learning Outcome Completeness Results for Spatial Thinking Skills 

Test 
Number of Students 

N % Complete % Incomplete 
Complete Incomplete 

Pre-Test 7 29 36 19% 81% 
Post-Test 33 3 36 92% 8% 

(Source: Research Data, 2025) 
 
Based on these calculations, 7 students 

(19%) achieved mastery on the pre-test, 
while 29 students (81%) did not. On the post-
test, 33 students (92%) achieved mastery, 
while 3 students (8%) did not. There was an 
increase of 73 percentage points, from 19% to 
92%, in spatial thinking learning outcomes 
following the treatment involving the 
integration of Project-Based Learning with 
Google My Maps in geography learning on 
basic mapping material, a result that exceeds 
the minimum classical mastery threshold of 
75%. 

This 73 percentage point increase is 
also consistent with the findings of Rahayu 
et al., (2022), who reported that Project-
Based Learning integrated with digital 
platforms can significantly improve student 
learning outcomes. Meanwhile, the 3 

students (8%) who did not achieve mastery 
reflect individual variation in digital literacy 
and the pace of adaptation to geospatial 
technology, which had not yet reached an 
optimal level. This is in line with Yahya & 
Suryani, (2024), who stated the need for 
differentiated learning based on students' 
cognitive styles to enable students to absorb 
learning more optimally. 

 
Students' Responses to the Learning 
Process 

Student responses were analyzed to 
identify students' level of interest, the 
effectiveness of the model and media 
applied, and the ease of using Google My 
Maps throughout the learning process. 
These results are presented in Table 4. 

 
Table 4. Results of Student Responses 

Description Result 
Number of Students 36 

Average Score 78,4 
Percentage 78,4% 
Category Positive 

(Source: Research Data, 2025) 
 

Based on the calculations of the 
student response questionnaire regarding 

the learning process integrating Project-
Based Learning with Google My Maps on 
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basic mapping material, an average result of 
78.4% was obtained, which falls into the 
positive category. These results indicate that 
the majority of students gave positive 
responses to the learning process integrating 
Project-Based Learning with Google My 
Maps in digital mapping activities within 
geography learning on basic mapping 
material. This is in line with Qur’ani & 
Kurniawan (2021), who stated that learning 
is an activity that provides stimulus and 
response, thereby creating a positive effect. 
The positive student responses indicate that 
the learning process implemented through 
the integration of Project-Based Learning 
with Google My Maps was able to increase 
students' interest, motivation, and learning 
outcomes, which is also consistent with 
Heristama & Sholeh (2022), who stated that 
positive responses indicate that the learning 
process is able to improve student learning 
outcomes. 

On the other hand, students' responses 
regarding the ease of use of Google My Maps 
tended to be less favorable. Some students 
experienced difficulties in operating certain 
features, such as layer settings. This 
condition is presumably due to students' 
limited prior experience in using WebGIS-
based mapping applications. Therefore, 
intensive guidance and structured training 
on the use of Google My Maps are needed to 
help students better understand its 
operational workflow. This finding is 
consistent with Sari et al., (2025), who found 
that the implementation of geospatial 
technology in learning depends not only on 
awareness of its importance, but also on 
users' level of knowledge and skills. Without 
adequate technical mastery, the integration 
of geospatial technology in learning cannot 
proceed optimally. Accordingly, the 
difficulties experienced by students in using 

Google My Maps indicate that technical the 
idea that competence is an important factor 
that needs to be strengthened in the learning 
process. 

 
Learning Outcomes of Spatial Thinking 
Ability 

In this study, spatial thinking ability in 
the cognitive domain was the main focus 
measured through students' pre-test and 
post-test results in project-based learning 
integrated with Google My Maps. The 
findings Trahorsch et al., (2026) revealed that 
students often experience misconceptions 
not only conceptually but also spatially, 
particularly in determining the location of 
geographical phenomena. 

This condition indicates that students' 
spatial thinking ability remains limited to 
descriptive understanding and has not yet 
been able to accurately integrate concepts 
with spatial representation. This is relevant 
to the findings of the present study, in which 
students similarly showed difficulties in 
identifying locations, distribution patterns, 
and relationships between phenomena in 
the pre-test results, which then improved 
following the treatment involving the 
integration of Project-Based Learning with 
Google My Maps. 

To ensure the validity of the 
subsequent analysis, the spatial thinking 
ability data were first tested for normality 
using the Kolmogorov-Smirnov test at 
determine whether the pre-test and post-test 
data followed a normal distribution. The 
criterion applied was that a significance 
value (sig.) greater than 0.05 indicated 
normally distributed data, while a value of 
0.05 or less indicated otherwise. The 
complete results of this normality test for 
both the pre-test and post-test data are 
presented in Table 5. 

 
Table 5. Normality Test Results 

One-Sample Kolmogorov-Smirnov Test 
Asymp. Sig. (2-tailed)c Result 0.091 

(Source: Research Data, 2025) 
 

Based on the Kolmogorov-Smirnov 
normality test, the significance value for 
both the pre-test and post-test data was 

0.091, exceeding the 0.05 threshold, 
indicating that the data were normally 
distributed. Having confirmed normality, 
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the analysis proceeded with a paired t-test 
on students' spatial thinking ability data, 
conducted to determine whether a 
significant difference existed between the 

two means being compared in this case, the 
pre-test and post-test results. The paired t-
test results are presented in Table 6 and 
Table 7. 

 
Table 6. Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 Pre-Test 67.3333 36 7.31339 1.21890 
Post-Test 87.2777 36 7.79010 1.29835 

(Source: Research Data, 2025) 
 

Table 7. Paired Samples Test Results 

(Source: Research Data, 2025) 
 
The paired sample t-test results 

revealed a significant difference between the 
pre-test and post-test mean scores, rising 
from 67.3333 to 87.2777, a mean difference of 
19.9444. Furthermore, the paired differences 
test yielded a significance value (2-tailed) of 
0.001, which is below 0.05. These results 
indicate a significant difference in the 
improvement of spatial thinking ability, as 
reflected in the increased post-test mean 
scores of students in the experimental class. 
Based on these findings, the integration of 
Project-Based Learning with Google My 
Maps on basic mapping material had a 
significant effect on improving spatial 
thinking ability. 

After conducting the normality test 
and the paired sample t-test on the data 
obtained, the results showed that the data 
were normally distributed. This was 
followed by an N-Gain test to determine the 
level of effectiveness of integrating Project-
Based Learning with Google My Maps in 
digital mapping activities within geography 
learning on basic mapping material. 
According to, Hake, (1998) there are three 
categories of N-Gain scores: an N-Gain value 
> 0.7 is categorized as highly effective, a 
value of 0.3 < N-Gain < 0.7 is categorized as 
fairly effective, and a value < 0.3 is 
categorized as less effective or ineffective. 
The results of the N-Gain calculation are 
presented in Table 8. 

 
Table 8. N-Gain Test Results 

 N Minimum Maximum Mean Std. Deviation 
N-Gain_Score 36 0.00 1.00 0.6183 0.23759 
N-Gain_Persen 36 0.00 100.00 61.8315 23.75865 
Valid N (listwise) 36     

(Source: Research Data, 2025) 
 

Based on the N-Gain calculation, the 
score obtained from the pre-test and post-
test data on students' spatial thinking 
learning outcomes was 0.6183, with a 
standard deviation of 0.23759. This N-Gain 

score falls within the range of 0.3 ≤ N-Gain ≤ 
0.7, placing it in the moderate effectiveness 
category. Based on the N-Gain percentage 
calculation, the result reached 61.8%, which 
falls into the fairly effective category. This 

 

Paired Differences 

t df Sig. (2-
tailed) Mean Std. 

Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Pre-Test & 
Post-Test -19.9444 8.51889 1.41981 -23.21571 -17.45096 -14.321 35 0.001 

https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/72371


 
https://doi.org/ 10.24114/jg.v18i2.68937  Wahidah, B.Z.A et al., (2026) 
 

 Improving Students' Spatial Thinking Skills|311  

value can be understood contextually, 
considering the technical digital literacy 
barriers experienced by some students and 
the limited time allocation of only three 
meetings. Nevertheless, this achievement 
still indicates that the use of digital media in 
mapping instruction is considered more 
effective than conventional media. This is in 
line with (Collins, 2018), who found that 
students using digital maps demonstrated 
better spatial thinking achievement than 
students using paper maps, particularly in 
terms of orientation and spatial 
visualization. 

Furthermore, research on the use of 
digital mapping platforms to improve spatial 
thinking ability is actually not new, as 
demonstrated by Medani et al., (2022), who 
applied Google My Maps within a guided 
discovery learning model, and Rizqy & 
Suharto, (2025), who applied ArcGIS-assisted 
Project-Based Learning to high school 
students' spatial thinking ability. However, 
this study offers a different contribution, 
namely the integration of Project-Based 
Learning with Google My Maps that 
specifically emphasizes student autonomy in 
designing projects, group collaboration in 
authentic project work, and a final product in 
the form of an authentic digital map resulting 
from the mapping of public facilities in 
students' surrounding environment a 
combination that has not been widely 
explored at the senior high school level, 
particularly using the Google My Maps 

platform, which is simpler and more 
accessible than professional GIS software such 
as ArcGIS. 

Quantitatively, this difference in 
approach is also reflected in the N-Gain 
results. The N-Gain in this study was 61.8%, 
higher than that of Rizqy & Suharto, (2025), 
who also applied Project-Based Learning but 
obtained an N-Gain of 53.5%, both falling 
into the fairly effective category. This 
difference indicates that integrating Google 
My Maps within a Project-Based Learning 
framework, which actively involves 
students in the digital mapping process, can 
make a greater contribution to improving 
spatial thinking ability than ArcGIS-assisted 
Project-Based Learning. This finding is 
consistent with Putra et al., (2021), who 
demonstrated that technology-based 
Project-Based Learning consistently 
produces greater learning improvement 
than conventional learning. 

To further strengthen these findings, 
the analysis proceeded with calculating the 
effect size using Cohen's d, which measures 
the magnitude of the effect produced by 
integrating the Project-Based Learning 
model with Google My Maps on the 
improvement of students' spatial thinking 
ability. Cohen, (1988) classifies effect size 
into four categories: d < 0.20 as trivial, 0.20–
0.50 as small, 0.51–0.80 as medium, and d ≥ 
0.80 as large. The results of the Cohen's d 
calculation are shown in Table 9.

 
Table 9. Results of Cohen's d Calculation 

Samples Effect Sizes 
 Point Estimate 

Cohen's d 2,64 
(Source: Research Data, 2025) 
 

Based on the calculation of effect size 
using Cohen's d, a value of 2.64 was 
obtained, which falls into the large effect 
category (Cohen, 1988).This indicates that 
the integration of Project-Based Learning 
assisted by Google My Maps had a 
substantial influence on improving students' 
spatial thinking ability, both statistically and 
practically. 

The effect size in this study is 
considerably larger than that reported in 
several other studies applying Project-Based 
Learning. For example, Anggraini et al., 
(2025), who applied a PjBL-STEM model 
combined with Design Thinking to students' 
critical thinking ability, obtained an effect 
size of only 0.51, categorized as medium. 
Similarly, Rosiliant et al., (2025), who 
applied a Project-Based Learning model 
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assisted by Wordwall media to student 
learning outcomes in the IPAS (Natural and 
Social Sciences) subject, obtained a Cohen's 
d value of 1.4, which, although already 
classified as a large effect, remains lower 
than the Cohen's d value of 2.64 obtained in 
this study. This difference indicates that 
integrating Project-Based Learning with 
Google My Maps in digital mapping 
activities produced a stronger impact, likely 
due to students' direct involvement in 
processing and visualizing real spatial data 
rather than merely understanding abstract 
concepts. 

Overall, the three indicators of 
learning effectiveness proposed by Aurora & 
Sholeh, (2023) were met, namely classical 
mastery of 92%, which exceeded the 75% 
threshold, student responses in the positive 
category with a percentage of 78.4%, and a 
statistically significant improvement in 
learning outcomes (Sig. = 0.001), with an N-
Gain of 61.83% and a Cohen's d of 2.64. The 
fulfillment of these three indicators 
consistently demonstrates that the 
integration of Project-Based Learning with 
Google My Maps is not only effective in 
improving students' academic achievement, 
but also able to foster student engagement 
and positive attitudes toward the learning 
process, particularly at SMA Negeri 1 
Parakan. Accordingly, this learning 
approach is worth considering as an 
innovative and contextual alternative 
strategy for geography instruction, oriented 
toward strengthening students' spatial 
thinking ability at the senior high school 
level. 
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CONCLUSION 

The integration of Project-Based 
Learning with Google My Maps through 
digital mapping activities proved fairly 
effective in improving the spatial thinking 
ability of tenth-grade students at SMA 
Negeri 1 Parakan. This is based on three 
effectiveness indicators: (1) classical mastery 
on the post-test reached 92%, exceeding the 
minimum threshold of 75%; (2) student 
responses fell into the positive category 
(78.4%); and (3) a statistically significant 
improvement was demonstrated by the 
paired t-test (sig. = 0.001), with an N-Gain of 
61.83% (moderate category) and a Cohen's d 
effect size of 2.64 (very large).  

These findings imply that Google My 
Maps is worth integrating routinely into 
geography learning, particularly for 
material requiring spatial understanding, by 
utilizing authentic project contexts within 
students' real-world environments as a 
meaningful and relevant strategy. 
Nevertheless, this study has several 
limitations, including a research design that 
used only one group without a comparison 
group, as well as a limited number of 
meetings, which means it cannot yet fully 
demonstrate a cause-and-effect relationship. 
Therefore, further research is recommended 
to employ a quasi-experimental design with 
two groups, namely an experimental group 
implementing Project-Based Learning with 
Google My Maps and a control group using 
conventional learning. In addition, a 
WebGIS training session should be added 
before the learning activities begin to 
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minimize technical digital literacy barriers, 
and the study should be extended to other 
geography topics such as the environment, 
population, or disaster mitigation to 
strengthen causal claims and broaden the 
generalizability of the findings. 

 
FUNDING 

This research does not receive external 
funding. 

 
ETHICAL STATEMENT 

This study obtained permission to 
conduct research from SMA Negeri 1 
Parakan. Student participation in this study 
was voluntary, with consent from the subject 
teacher and homeroom teacher, and 
students' identities were kept confidential in 
the reporting of the research results. 

 
ACKNOWLEDGMENT 

The author would like to express his 
deepest gratitude to all parties who have 
supported the research process, starting 
from data collection and data processing. 

 
REFERENCE LIST 
Aliman, M., Mutia, T., Halek, D. H., 

Hasanah, R., & Muhammad, H. H. 
(2020). Pengembangan instrumen tes 
kemampuan berpikir spasial bagi 
siswa sma. Jurnal Kajian Ilmu Dan 
Pendidikan Geografi, 4, 1–10. 
https://doi.org/10.29408/geodika.v4
i1.1823 

Anggraini, W., Saqila, M. S., Suryadi, A., & 
Suwarna, I. P. (2025). Peningkatan 
Kemampuan Berpikir Kritis Peserta 
Didik pada Materi Energi Terbarukan 
melalui PjBL-STEM dengan Design 
Thinking. Jurnal Pendidikan 
Matematika Dan Sains, 13(2), 321–335. 
https://doi.org/10.21831/jpms.v13i2.
87690 

Asiyah, S., Putri, M. K., Heldayani, E., 
Oktavia, M., Dina, E., & Aryaningrum, 
K. (2020). Pemanfaatan Seni Kartografi 
Untuk Meningkatkan Kemampuan 
Spasial Siswa SMA Negeri 1 
Pemulutan. Jurnal Pengabdian 
Kepada Masyarakat, 26(1), 12–15. 
https://doi.org/10.24114/jpkm.v26i1

.14838 
Aurora, N. C., & Sholeh, M. (2023). 

Efektivitas penggunaan physic 
educatio technology (PhET) terhadap 
kemampuan kognitif siswa pada 
materi lempeng tektonik. Edu 
Geography, 11(2), 63–76. 
https://doi.org/10.15294/edugeo.v11
i2.69435 

Bachri, S., Irawan, L. Y., & Bayu, D. (2020). 
The Effect of Experiential Learning 
Models on High School Students 
Learning Scores and Disaster 
Countermeasures Education Abilities. 
Journal for the Education of Gifted 
Young Scientists, 8(1), 61–85. 
https://doi.org/10.17478/jegys.63563
2 

Buana, R. T., & Putra, A. K. (2023). 
Peningkatan Kemampuan Berpikir 
Spasial: Implementasi Model Problem 
Based Learning melalui Pendekatan 
Self Efficacy Berbantuan WebGIS 
Inarisk. Journal of Education Action 
Research, 7(3), 310–319. 
https://doi.org/10.23887/jear.v7i3.63
881 

Cao, K., Qi, Y., Yun, H., Neo, R., & Guo, H. 
(2023). Web GIS as a pedagogical tool 
in tourist geography course: the effect 
on spatial thinking ability and self-
efficacy. Journal of Geography in 
Higher Education, 00(00), 1–18. 
https://doi.org/10.1080/03098265.20
23.2198200 

Cohen, J. (1988). Statistical Power Analysis 
for the Behavioral Sciences (2nd 
Editio). Laurence Erlbaum Associates. 
https://doi.org/10.4324/97802037715
87 

Collins, L. (2018). The Impact of Paper 
Versus Digital Map Technology on 
Students’ Spatial Thinking Skill 
Acquisition. Journal of Geography, 
117(4), 137–152. 
https://doi.org/10.1080/00221341.20
17.1374990 

Dewi, Y. K. S., Handoyo, B., & Purwanto, P. 
(2021). Model problem based learning 
dengan geospatial information: 
Implementasi dalam pembelajaran 
Geografi dengan untuk kemampuan 

https://doi.org/10.29408/geodika.v4i1.1823
https://doi.org/10.29408/geodika.v4i1.1823
https://doi.org/10.21831/jpms.v13i2.87690
https://doi.org/10.21831/jpms.v13i2.87690
https://doi.org/10.24114/jpkm.v26i1.14838
https://doi.org/10.24114/jpkm.v26i1.14838
https://doi.org/10.15294/edugeo.v11i2.69435
https://doi.org/10.15294/edugeo.v11i2.69435
https://doi.org/10.17478/jegys.635632
https://doi.org/10.17478/jegys.635632
https://doi.org/10.23887/jear.v7i3.63881
https://doi.org/10.23887/jear.v7i3.63881
https://doi.org/10.1080/03098265.2023.2198200
https://doi.org/10.1080/03098265.2023.2198200
https://doi.org/10.4324/9780203771587
https://doi.org/10.4324/9780203771587
https://doi.org/10.1080/00221341.2017.1374990
https://doi.org/10.1080/00221341.2017.1374990


Jurnal Geografi - Vol 18, No 2 (2026) – (303-316) 
https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/72371 

 

 Improving Students' Spatial Thinking Skills|314   

spatial thinking. Jurnal Integrasi Dan 
Harmoni Inovatif Ilmu-Ilmu Sosial, 
1(3), 388–398. 
https://doi.org/10.17977/um063v1i3
p388-398 

Emilia, H., Wejang, A., & Niman, E. M. 
(2023). Students ’ Spatial Thinking 
Toward the School Environment in 
Indonesia. Interdisciplinary Journal of 
Education Research Students’, 5, 61–
71. https://doi.org/10.38140/ijer-
2023.vol5.06 

Fatmawati, D., Yushardi, Y., Nurdin, E. A., 
Astutik, S., & Kurnianto, F. A. (2023). 
Pengaruh Model Pembelajaran 
Resource Based Learning ( RBL ) 
Berbasis Augmented Reality ( AR ) 
terhadap Kemampuan Berpikir 
Spasial Siswa. Majalah Pembeajaran 
Geografi, 6(1), 72–87. 
https://doi.org/10.19184/pgeo.v6i1.3
8555 

Hake, R. R. (1998). Interactive-engagement 
versus traditional methods : A six-
thousand-student survey of mechanics 
test data for introductory physics 
courses. American Journal of Physics, 
May 1997, 64–74. 
https://doi.org/10.1119/1.18809 

Hanipah, S. (2023). Analisis Kurikulum 
Merdeka Belajar Dalam Memfasilitasi 
Pembelajaran Abad Ke-21 Pada Siswa 
Menengah Atas. Jurnal Bintang 
Pendidikan Indonesia, 1(2), 264–275. 
https://doi.org/10.55606/jubpi.v1i2.
1860 

Hastjarjo, T. D. (2020). Rancangan 
Eksperimen-Kuasi. Buletin Psikologi, 
27(2), 187. 
https://doi.org/10.22146/buletinpsik
ologi.38619 

Heristama, A. R., & Sholeh, M. (2022). 
Efektivitas Penggunaan Media 
Pembelajaran Video Tiktok 
@InfoBMKG Dalam Meningkatkan 
Hasil Belajar siswa Pada Pembelajaran 
geografi Materi Mitigasi Bencana 
Alam Di Kelas XI IPS SMAN 2 Bae 
Kudus. Edu Geography, 10(2), 59–66. 
https://doi.org/10.15294/edugeo.v10
i2.59130 

Hidayanti, I. H., Sumarmi, S., & Utomo, D. 

H. (2019). Pengaruh Model Relating, 
Experiencing, Applying, Cooperating, 
Transferring terhadap Kemampuan 
Berpikir Spasial Siswa SMA. Jurnal 
Pendidikan: Teori, Penelitian, Dan 
Pengembangan, 4(9), 1222. 
https://doi.org/10.17977/jptpp.v4i9.
12730 

Hilman, I., & Mainaki, R. (2020). Advantage 
of Map As Geography Learning Media 
To Enhance Students Spatial 
Intelligence. International Journal of 
GEOMATE, 18(68), 225–232. 
https://doi.org/10.21660/2020.68.IC
GEO30 

Jo, I., & Bednarz, S. W. (2011). Evaluating 
geography textbook questions from a 
spatial perspective: Using concepts of 
space, tools of representation, and 
cognitive processes to evaluate 
spatiality. Journal of Geography, 
108(1), 4–13. 
https://doi.org/10.1080/00221340902
758401 

Kementerian Pendidikan, Kebudayaan, 
Riset, dan Teknologi. (2022). Peraturan 
Menteri Pendidikan, Kebudayaan, 
Riset, dan Teknologi Republik 
Indonesia Nomor 21 Tahun 2022 
tentang Standar Penilaian Pendidikan. 
https://jdih.kemdikbud.go.id 

Kiss J., & Reyes Nunez, J. J. (2018). Testing 
The Use of Google My Maps in A 
Hungarian Secondary School. 7th 
International Conference on 
Cartography and GIS, June, 174–183. 

Kurniawan, E., Banowati, E., Dafip, M., & 
Sriyanto. (2020). A teaching based 
technology in geography learning. 
Cypriot Journal of Educational 
Science, 15(4), 766–776. 
https://doi.org/10.18844/cjes.v 

Kurniawan, E., & Triawang, G. (2021). The 
Effect of Digital Literacy Towards The 
Selection of Social Science Teacher 
Learning Media. Pegem Journal of 
Education and Instruction, 11(4), 316–
319. 
https://doi.org/10.47750/pegegog.11
.04.30 

Listiqowati, I. (2025). Spatial Thinking 
Dalam Pembelajaran Geografi Di Era 

https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/72371
https://doi.org/10.17977/um063v1i3p388-398
https://doi.org/10.17977/um063v1i3p388-398
https://doi.org/10.38140/ijer-2023.vol5.06
https://doi.org/10.38140/ijer-2023.vol5.06
https://doi.org/10.19184/pgeo.v6i1.38555
https://doi.org/10.19184/pgeo.v6i1.38555
https://doi.org/10.1119/1.18809
https://doi.org/10.55606/jubpi.v1i2.1860
https://doi.org/10.55606/jubpi.v1i2.1860
https://doi.org/10.22146/buletinpsikologi.38619
https://doi.org/10.22146/buletinpsikologi.38619
https://doi.org/10.15294/edugeo.v10i2.59130
https://doi.org/10.15294/edugeo.v10i2.59130
https://doi.org/10.17977/jptpp.v4i9.12730
https://doi.org/10.17977/jptpp.v4i9.12730
https://doi.org/10.21660/2020.68.ICGEO30
https://doi.org/10.21660/2020.68.ICGEO30
https://doi.org/10.1080/00221340902758401
https://doi.org/10.1080/00221340902758401
https://peraturan.bpk.go.id/Details/224425/permendikbudriset-no-21-tahun-2022
https://doi.org/10.18844/cjes.v
https://doi.org/10.47750/pegegog.11.04.30
https://doi.org/10.47750/pegegog.11.04.30


 
https://doi.org/ 10.24114/jg.v18i2.68937  Wahidah, B.Z.A et al., (2026) 
 

 Improving Students' Spatial Thinking Skills|315  

Digital 4.0 Dalam Persfektif Filsafat 
Pendidikan. Jurnal Pendidikan 
Geosfer, 10(1), 187–203. 
https://doi.org/10.24815/jpg.v10i1.4
7063 

Medani, Z. P., Suharto, Y., Taryana, D., & 
Sumarmi, S. (2022). Pengaruh model 
guided discovery learning berbantuan 
google my maps terhadap 
kemampuan berpikir spasial siswa 
SMAN 1 Singosari. Jurnal Integrasi 
Dan Harmoni Inovatif Ilmu-Ilmu 
Sosial (JIHI3S), 2(6), 534–547. 
https://doi.org/10.17977/um063v2i6
p534-547 

Nisa, K., Soekamto, H., Wagistina, S., & 
Suharto, Y. (2021). Model 
Pembelajaran EarthComm pada Mata 
Pelajaran Geografi: Pengaruhnya 
terhadap Kemampuan Berpikir 
Spasial Siswa SMA. Jurnal Ilmiah 
Pendidikan Profesi Guru, 4(3), 500–
510. 
https://doi.org/10.23887/jippg.v4i3.
40031 

Nurhidayah, D., & Pratama, A. T. (2024). 
Students’ e-worksheet based on 
project and Character of Pancasila 
through environmental issues: What 
are the characteristics? Research and 
Development in Education (RaDEn), 
4(1), 113–126. 
https://doi.org/10.22219/raden.v4i1.
32182 

Putra, A. K., Sumarmi, Deffinika, I., & Islam, 
M. N. (2021). The effect of blended 
project-based learning with stem 
approach to spatial thinking ability 
and geographic skill. International 
Journal of Instruction, 14(3), 685–704. 
https://doi.org/10.29333/iji.2021.143
40a 

Qur’ani, S. B., & Kurniawan, E. (2021). 
Efektivitas Media Pembelajaran 
Geografiku terhadap Hasil Belajar 
Siswa Pada Materi pengetahuan Dasar 
geografi kelas X IPS SMAN 1 Bae di 
Masa Pandemi Covid-19. Edu 
Geography, 9(3), 229–236. 
https://doi.org/10.15294.edugeo 

Rahayu, S. T., Handoyo, B., & Rosyida, F. 
(2022). Peningkatan kemampuan 

berpikir spasial siswa melalui 
penerapan Project Based Learning 
dengan menggunakan platform 
google classroom. Jurnal Integrasi Dan 
Harmoni Inovatif Ilmu-Ilmu Sosial 
(JIHI3S), 2(1), 68–80. 
https://doi.org/10.17977/um063v2i1
p68-80 

Rizqy, I. M., & Suharto, Y. (2025). Pengaruh 
Model Project Based Learning 
Berbantuan ArcGIS Terhadap 
Kemampuan Berpikir Spasial Siswa 
SMA. Jurnal Ilmu Pendidikan, 8, 520–
536. 
https://doi.org/10.37329/cetta.v8i4.4
620 

Rosiliant, L., Iskandar, D., & Hamdani, A. R. 
(2025). Pengaruh Model Project Based 
Learning (PJBL) Berbantuan Media 
Wordwall Terhadap Hasil Belajar 
Peserta Didik Pada Pelajaran IPAS. 
Jurnal Riset Multidisiplin Edukasi, 2, 
613–625. 
https://doi.org/10.71282/jurmie.v2i6
.525 

Sari, S. N., Anjarsari, I., Syifauddin, M., & 
Mahat, H. (2025). Integrating GIS in 
Classroom Practice : Empirical 
Evidence on What Drives Teachers to 
Use Geospatial Technology. 
Architectural Image Studies, 6(4), 
1405–1421. 
https://doi.org/10.62754/ais.v6i4.772 

Sari, U. A., Rizki, K. F., & Pujianti, B. (2024). 
Analysis of Spatial Skills Impact of 
Science , Technology , Engineering , 
And Mathematics ( STEM ) Approach 
in Cartography Learning. Jurnal 
Geografi, 16(2), 216–226. 
https://doi.org/10.24114/jg.v16i2.50
181 

Sudarmini, D. (2023). Optimalisasi Hasil 
Belajar Siswa SMA Melalui Model 
Pembelajaran Problem Based Learning 
di SMA Negeri 1 Asembagus 
Situbondo. Jurnal Ilmu Teknologi, 
Kesehatan, Dan Humaniora, 4(2), 146–
156. 
https://doi.org/10.33650/trilogi.v4i2.
6660 

Sugiyono. (2020). Metodologi Penelitian 
Kuantitatif, Kualitatif dan R & D (19th 

https://doi.org/10.24815/jpg.v10i1.47063
https://doi.org/10.24815/jpg.v10i1.47063
https://doi.org/10.17977/um063v2i6p534-547
https://doi.org/10.17977/um063v2i6p534-547
https://doi.org/10.23887/jippg.v4i3.40031
https://doi.org/10.23887/jippg.v4i3.40031
https://doi.org/10.22219/raden.v4i1.32182
https://doi.org/10.22219/raden.v4i1.32182
https://doi.org/10.29333/iji.2021.14340a
https://doi.org/10.29333/iji.2021.14340a
https://doi.org/10.15294.edugeo
https://doi.org/10.17977/um063v2i1p68-80
https://doi.org/10.17977/um063v2i1p68-80
https://doi.org/10.37329/cetta.v8i4.4620
https://doi.org/10.37329/cetta.v8i4.4620
https://doi.org/10.71282/jurmie.v2i6.525
https://doi.org/10.71282/jurmie.v2i6.525
https://doi.org/10.62754/ais.v6i4.772
https://doi.org/10.24114/jg.v16i2.50181
https://doi.org/10.24114/jg.v16i2.50181
https://doi.org/10.33650/trilogi.v4i2.6660
https://doi.org/10.33650/trilogi.v4i2.6660


Jurnal Geografi - Vol 18, No 2 (2026) – (303-316) 
https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/72371 

 

 Improving Students' Spatial Thinking Skills|316   

ed.). CV Alfabeta, Bandung. 
Suharini, E., & Prasadi, A. H. (2020). The 

Implementation of Student Worksheet 
Based on STEM ( Science , Technology 
, Engineering , Mathematics ) and 
Local Wisdom to Improve of Critical 
Thinking Ability of Fourth Grade 
Students. Journal of Primary 
Education, 9(3), 235–245. 
https://doi.org/10.15294/jpe.v9i3.37
712 

Trahorsch, P., Bláha, J. D., & Mlynek, P. 
(2026). From Drawings To Maps : 
Links Between Drawing Categories 

And Spatial Error In Students Mental 
Maps Of The Desert Biome. Journal of 
Baltic Science Education, 25(1), 173–
189. 
https://doi.org/10.33225/jbse/26.25.
173 

Yahya, F., & Suryani, E. (2024). Pemanfaatan 
Teknologi dalam Pembelajaran 
Berdiferensiasi Beserta Kaitannya 
dengan Gaya Kognitif Siswa. Galaxy: 
Jurnal Pendidikan MIPA Dan 
Teknologi, 1(1), 13–18. 
https://doi.org/10.59923/galaxy.v1i1
.142 

 
 
 
 
 
 
 
 

https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/72371
https://doi.org/10.15294/jpe.v9i3.37712
https://doi.org/10.15294/jpe.v9i3.37712
https://doi.org/10.33225/jbse/26.25.173
https://doi.org/10.33225/jbse/26.25.173
https://doi.org/10.59923/galaxy.v1i1.142
https://doi.org/10.59923/galaxy.v1i1.142

