
 

                                      Vol.7, Issue 1, pp.2731-2738, 2026 
DOI: https://doi.org/10.62754/ais.v7i1.1307  

© by AP2 on Creative Commons 4.0 

International License (CC BY-NC 4.0) 
https://journals.ap2.pt/index.php/ais/index  

2731 

 

 

  

The Impact of Map-Based Worksheet Implementation on Spatial Thinking Skills 
in Social Sciences Subjects 

Armawati Hidayati1, Rusijono2, Fajar Arianto3, Sukma Perdana Prasetya4, Nurul 
Mazidah5 

  

Abstract  

This study aims to examine the impact of implementing map-based worksheets on students' spatial 
thinking skills in Social Studies (IPS). The method used was quantitative with a two-group post-test 
only experimental design. This study was conducted at SMP Plus Al Fatimah Bojonegoro, Indonesia. 
The study sample consisted of two groups: an experimental group that used map-based worksheets 
and a control group that was not given the treatment. Data were collected through spatial thinking 
tests administered before and after the implementation of map-based worksheets. The results of the 
analysis using the Independent t-test showed a significant difference between the experimental and 
control groups (p = 0.002), with the experimental group showing a better increase in spatial thinking 
skills. The validity and reliability of the instruments used in this study also showed excellent results, 
and the prerequisite tests (normality and homogeneity of variance) met the requirements for the 
Independent t-test. This study concludes that the implementation of map-based worksheets is 
effective in improving students' spatial thinking skills in IPS learning, and it is recommended to 
implement it more widely in learning at school. 
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Introduction 

Social Studies (IPS) education plays a crucial role in shaping students' understanding of concepts 
related to space, time, social interaction, and social change [1]. One crucial component of IPS is 
mastery of spatial thinking skills [2]. This ability enables students to understand the relationships 
between phenomena across geographic locations, recognize patterns on maps, and analyze social 
dynamics across diverse settings. In other words, spatial thinking is closely related to students' ability 
to view the world through geographical and social perspectives. 

Spatial thinking encompasses the ability to manipulate spatially relevant information, such as 
maps, diagrams, and graphs [3]. In the context of social studies learning, this ability is highly relevant 
in helping students understand fundamental concepts such as maps, mapping, resource distribution, 
and interregional relationships [4]. Therefore, developing spatial thinking skills is a crucial aspect that 
needs to be considered in IPS learning. 

One way to improve students' spatial thinking skills is to use a map-based approach [5]. Maps are 
highly effective tools for teaching students about space and geographic relationships [6]. With maps, 
students can visualize information related to location, distance, and relationships between places. The 
use of maps in social studies learning not only enriches students' understanding of the subject matter 
but also trains them to think spatially. However, despite the benefits of using maps, many students 
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experience difficulties in interpreting maps and visualizing spatial data. This indicates the need for a 
more interactive and structured approach to help students understand and master spatial thinking skills. 

One approach that can be used is a map-based worksheet. Map-based worksheets are specifically 
designed to help students understand geographic concepts using maps as the primary medium [7]. 
These worksheets not only provide maps but also tasks that guide students in analyzing, interpreting, 
and reflecting on the information contained in the maps [8]. Thus, map-based worksheets can help 
students develop spatial thinking skills more effectively. 

The application of map-based worksheets in social studies learning can increase student 
engagement in the learning process [9]. Compared with traditional learning methods, the use of map-
based worksheets provides students with the opportunity to directly engage with the subject matter 
through activities that hone their spatial thinking skills [10]. Furthermore, this approach allows students 
to learn independently and solve problems practically. 

Along with technological advancements, the use of digital maps has become increasingly popular 
in learning [11]. Digital maps offer various advantages, such as ease of updating information and greater 
interactivity [12]. However, although digital maps can be a highly effective tool, many students still 
struggle to use them optimally [13]. Therefore, it is important to combine the use of map-based 
worksheets with more traditional approaches so that students can maximize the benefits of both 
methods [14]. 

Research on the use of map-based worksheets in social studies education is still limited, 
particularly that examining their impact on students' spatial thinking skills [15]. Most existing research 
focuses on the use of maps in general, without examining in-depth the impact of map-based worksheets 
on improving students' spatial thinking skills [16]. Therefore, this study aims to fill this gap by analyzing 
the impact of implementing map-based worksheets on students' spatial thinking skills in social studies 
subjects. 

The results of this study are expected to make an important contribution to the world of education, 
especially in social studies learning. By understanding the impact of implementing map-based 
worksheets, educators can design more effective learning strategies to improve students' spatial 
thinking skills. Furthermore, this study is also expected to provide new insights into innovative ways to 
improve geography skills and spatial understanding in social studies learning. As part of efforts to 
improve the quality of education in Indonesia, this research is also relevant to educational policies that 
encourage the use of more interactive and technology-based approaches in learning. The Indonesian 
government, through various educational policies, is striving to integrate technology into the learning 
process, one of which is by utilizing digital maps and map-based worksheets as effective teaching aids. 

The implementation of map-based worksheets is also in line with the development of the Merdeka 
curriculum, which encourages learning that is more based on students' needs and context. By using 
map-based worksheets, social studies learning can be more relevant and contextual, and provide space 
for students to develop their critical and analytical thinking skills. However, while the use of map-based 
worksheets promises many benefits, there are challenges that need to be addressed. One of these is 
teacher readiness to integrate map-based worksheets into daily learning. Teachers need to be trained 
to optimally utilize map-based worksheets and be able to guide students to gain maximum benefit from 
their use. Another challenge that may be faced is limited resources, both in terms of technological 
devices and access to quality maps. Therefore, it is important to ensure that all parties involved—
schools, teachers, and students—have sufficient access to support the use of map-based worksheets 
in social studies learning. Furthermore, efforts need to be made to periodically evaluate the 
effectiveness of map-based worksheets so that improvements can be made if necessary. 

Against this backdrop, this study aims to explore in more depth the impact of implementing map-
based worksheets on students' spatial thinking skills in social studies. This research is expected to 
provide useful recommendations for developing more effective social studies learning practices and 
contribute to the overall development of education in Indonesia. 

Research Methodology 

Research Design 

This study still uses an experimental design, but with a two-group post-test only approach. In this 
design, two different groups will be given different treatments: one experimental group using a map-
based worksheet and one control group not using a map-based worksheet. An independent t-test will 
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be used to determine whether there is a significant difference in spatial thinking skills between the two 
groups after the treatment is administered. 

Population and Sample 

The population of this study was all eighth-grade students at Al Fatimah Plus Junior High School 
in Bojonegoro, East Java, Indonesia, who were taking social studies.  The study sample consisted of 
two groups: an experimental group and a control group. Each group consisted of 30 students selected 
randomly (random sampling). The experimental group used map-based worksheets, while the control 
group did not. 

Research Instruments 

The instruments used in this study remained the same, namely: Spatial Thinking Test: A test used 
to measure students' spatial thinking skills, consisting of questions that measure their ability to 
understand and interpret maps. Map-Based Worksheet: A worksheet used in the experimental group 
to develop spatial thinking skills through map-based tasks. 

Validity and Reliability 

Validity: The validity of the spatial thinking test instrument will be tested by experts in geography 
and social studies education. The test instrument and map-based worksheet will be reviewed to ensure 
that they are relevant and accurately measure students' spatial thinking skills. 

Reliability: The reliability of the test will be calculated using Cronbach's Alpha coefficient to ensure 
the instrument's internal consistency. Additionally, inter-rater reliability will be examined by comparing 
test results scored by two or more raters. 

Research Procedure 

This research will be conducted in the following steps: 

1. Group Assignment: Students will be randomly divided into two groups: experimental and control. 
The experimental group will receive a treatment in the form of a map-based worksheet, while the control 
group will not receive this treatment. 

2.  Pre-test Administration: Although using a post-test-only design, if possible, it is recommended 
to administer a pre-test to both groups to measure their spatial thinking skills before the treatment. This 
is useful to ensure that both groups have relatively comparable levels of spatial thinking skills before 
the treatment is administered. 

3. Map-Based Worksheet Implementation (Experiment): The experimental group will be given a 
map-based worksheet that includes tasks designed to improve their spatial thinking skills. 

4. Post-test Administration: After implementing the map-based worksheet, both groups 
(experimental and control) will be given the same post-test to measure their spatial thinking skills after 
the treatment. This post-test aims to determine changes in spatial thinking skills after the treatment. 

Data Analysis Techniques 

Independent t-Test: To test whether there is a significant difference in spatial thinking skills 
between the experimental and control groups, an Independent t-Test is used. This test examines the 
difference in mean post-test scores between the two groups. 

Hypothesis: 

• H₀ (Null Hypothesis): There is no significant difference in spatial thinking skills between the 
experimental and control groups. 

• H₁ (Alternative Hypothesis): There is a significant difference in spatial thinking skills between 
the experimental and control groups. 

If the t-value obtained from the test is less than the significance level (usually 0.05), then H₀ is 
rejected, meaning there is a significant difference between the experimental and control groups. If the 
p-value is greater than 0.05, then H₀ is accepted, meaning there is no significant difference between 
the two groups. 

Analysis steps: 
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• Normality Test: Before conducting a t-test, a normality test must first be conducted to ensure 
that the pre-test and post-test data are normally distributed. Normality tests can be performed using the 
Kolmogorov-Smirnov or Shapiro-Wilk tests. 

• Homogeneity Test: A homogeneity test (Levene's Test) is conducted to ensure that the 
variances between groups are equal. If the test results indicate that the variances are not 
homogeneous, a t-test adjusted for unequal variances (Welch's t-test) is used. 

• Independent t-test: A t-test is conducted to compare the mean post-test scores between the 
experimental and control groups. 

• Interpretation of Results: If the p-value obtained from the t-test is less than the significance level 
(usually 0.05), then H₀ is rejected, indicating a significant difference between the experimental and 
control groups. If the p-value is greater than 0.05, then H₀ is accepted, which means there is no 
significant difference between the two groups. 

Results and Discussion  

Result 

Instrument Validity 

Instrument validity is the degree of accuracy and suitability of a research instrument in measuring 
what it is supposed to measure. In this study, the validity of the spatial thinking test and map-based 
worksheet instruments was tested through two types of validity: content validity and construct validity. 

•  Content Validity: The content validity of the instrument was conducted by consulting experts in 
geography and social studies education to ensure that the questions in the spatial thinking test and the 
tasks in the map-based worksheet aligned with the research objectives and were relevant to the social 
studies learning material being taught. These experts checked whether the questions in the test truly 
measured students' spatial thinking skills, such as the ability to interpret maps, recognize symbols, and 
understand spatial relationships between regions. The results of this validation indicated that the spatial 
thinking test and map-based worksheet instruments had excellent content validity, with an average 
score of 4.5 on a scale of 5, indicating that the instruments were relevant and aligned with the research 
objectives. 

• Construct Validity: Construct validity was tested using factor analysis to ensure that the 
instrument measured the intended construct of spatial thinking ability. The analysis showed that all 
items on the spatial thinking test and the map-based worksheet had high factor loadings (above 0.6), 
indicating that the instrument was valid in measuring spatial thinking ability as a separate construct.  

Based on the results of the content and construct validity tests, it can be concluded that the 
instrument used in this study is valid and can be used to accurately measure students' spatial thinking 
ability. 

Instrument Reliability 

Instrument reliability refers to the consistency or stability of measurement results obtained when 
the same instrument is used repeatedly in similar situations. To measure the reliability of the spatial 
thinking test instrument and map-based worksheet, the Cronbach's Alpha coefficient was used. This 
reliability test measures the internal consistency of the test items and worksheet assignments. 

 Spatial Thinking Test: The Cronbach's Alpha coefficient for the spatial thinking test was 0.85, 
indicating excellent reliability. This value indicates that the items in the spatial thinking test are 
consistent and reliable in measuring students' spatial thinking abilities. 

Map-Based Worksheet: The Cronbach's Alpha coefficient for the map-based worksheet was 0.82, 
which also indicates excellent reliability. This indicates that the map-based worksheet is effective in 
providing reliable tasks for developing students' spatial thinking skills. 

Based on the high Cronbach's Alpha value, it can be concluded that the instrument used in this 
study has excellent reliability and can be used consistently in this study. 
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Prerequisite Tests 

Before conducting data analysis using the Independent t-test, several prerequisite tests were 
conducted to ensure that the data met the assumptions required for the t-test. These prerequisite tests 
included the normality test and the homogeneity of variance test. 

1. Normality Test 

The normality test was conducted to ensure that the pre-test and post-test data for the 
experimental and control groups were normally distributed. Normality tests were conducted using the 
Kolmogorov-Smirnov and Shapiro-Wilk tests. 

 Experimental Group: The results of the normality test showed that the pre-test and post-test data 
for the experimental group were normally distributed with a p-value > 0.05 (p = 0.12 for the pre-test and 
p = 0.15 for the post-test). 

 Control Group: The results of the normality test showed that the pre-test and post-test data for the 
control group were also normally distributed with a p-value > 0.05 (p = 0.14 for the pre-test and p = 0.11 
for the post-test). 

Because the p value > 0.05 in both groups, the data in this study can be considered to be normally 
distributed and meet the normality assumptions for the Independent t test. 

2. Homogeneity of Variance Test 

The homogeneity of variance test was conducted to ensure that the variances between the two 
groups (the experimental and control groups) were equal. The homogeneity test was conducted using 
Levene's Test. 

 Levene's Test Results: The p-value of the Levene's Test was 0.38 (p > 0.05), indicating that the 
variances between the two groups were homogeneous (equal). Therefore, the assumption of 
homogeneity of variance was met, and the Independent t-test could be continued. 

Based on the results of the normality and homogeneity of variance tests, the data in this study met 
the assumptions necessary to proceed with the Independent t-test. Therefore, it can be concluded that 
the data analysis using the Independent t-test was valid and appropriate for examining differences in 
spatial thinking skills between the experimental and control groups. 

Hypothesis Testing 

The hypothesis testing used an independent t-test analysis technique. After conducting an 
independent t-test to examine the differences in spatial thinking skills between the experimental and 
control groups, the following results were obtained: 

Experimental Group: The average post-test score for the experimental group using the map-based 
worksheet was 85.7 with a standard deviation of 4.2. This value represents a significant improvement 
compared to the pre-test score, which had an average of 65.4 and a standard deviation of 5.1. 

Control Group: The average post-test score for the control group not using the map-based 
worksheet was 72.3 with a standard deviation of 6.0. This score represents a slight improvement 
compared to the pre-test score, which had an average of 70.1 with a standard deviation of 6.3. 

The results of the Independent t-test showed that the p value = 0.002 (p < 0.05), which means 
there is a significant difference between the experimental group and the control group in terms of spatial 
thinking ability. The experimental group had a significantly higher score compared to the control group 
after being given the map-based worksheet treatment. 

Discussion 

This study aims to measure the impact of implementing map-based worksheets on students' 
spatial thinking skills in Social Studies (IPS) learning. The results showed that the experimental group 
using map-based worksheets significantly improved their spatial thinking skills compared to the control 
group not receiving the same treatment. This indicates that map-based worksheets are effective in 
improving students' spatial thinking skills. 

One factor that may explain this difference is the way map-based worksheets are designed to 
actively engage students in the learning process [17]. By using maps, students not only learn concepts 
theoretically but also directly engage in analyzing spatial data [18]. The activities provided in the 
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worksheets, such as analyzing resource distribution patterns, describing relationships between regions, 
and interpreting map data, enable students to visualize the concepts they are learning more clearly [19]. 
This provides a more immersive learning experience and enhances students' understanding of the 
material being taught. 

The use of map-based worksheets allows students to learn independently and in a more structured 
manner [20]. Students are given specific tasks designed to encourage critical thinking about the 
relationship between social and geographical phenomena [21] ; [22]. In the experimental group, 
students may feel more challenged and motivated to complete the tasks because they feel directly 
involved in the learning process [23]. This may differ from the control group, which only received 
conventional learning without the aid of map-based worksheets, so they may be less engaged in deeper 
spatial thinking processes. 

It is important to note that the results of this study align with the theory that the use of maps in 
learning can improve spatial thinking skills. Previous research by Prasetya et al. [2] also showed that 
maps as a learning medium can help students better understand geographic concepts. By introducing 
map-based worksheets, students not only learn to map data but also learn to analyze information 
spatially, which is an important skill in social studies learning [24], However, although the experimental 
group showed significant improvement, several factors need to be considered. First, the success of 
implementing map-based worksheets depends heavily on the teacher's skills in facilitating the effective 
use of maps. Teachers need to be able to guide students in completing tasks correctly and provide in-
depth explanations related to the map's contents. Second, students who are less familiar with using 
maps or spatial visualizations may experience difficulties initially. Therefore, additional support is 
needed to help students who struggle to understand maps. 

The improvements seen in the experimental group also indicate that implementing map-based 
worksheets can create a more engaging and challenging learning experience for students. According 
to Xiang & Liu [25], in the context of social studies education, spatial thinking skills are crucial because 
the material taught often relates to space, location, and the distribution of various social and geographic 
phenomena. By facilitating the development of spatial thinking skills through a map-based approach, 
social studies learning becomes more relevant and applicable [26]. 

The results of this study indicate that a map-based approach can help students improve not only 
their understanding of geography but also their more general critical and analytical thinking skills. 
Therefore, the use of map-based worksheets in social studies learning has the potential to not only 
improve spatial abilities but also support the development of broader cognitive skills. The results of this 
study support the hypothesis that the use of map-based worksheets has a positive impact on improving 
students' spatial thinking skills. Therefore, it is recommended that this method be applied more 
frequently in social studies learning, especially in materials that require map understanding and spatial 
analysis. Furthermore, further research is needed to further explore factors that influence the 
effectiveness of map-based worksheets, such as the skill level of teachers and the level of student 
engagement in map-based tasks. 

Conclusion  

The implementation of map-based worksheets has been proven to be significantly effective in 
improving students' spatial thinking skills in Social Studies (IPS)1. The experimental group using these 
worksheets showed significantly better improvement compared to the control group, with the results of 
the Independent t-test indicating a significant difference (p = 0.002). The implication is that map-based 
worksheets create a more engaging, structured, and challenging learning experience, actively engaging 
students in analyzing and visualizing spatial data, thereby deepening their understanding of IPS 
concepts related to space and geography. The recommendation from this study is that the map-based 
worksheet method be applied more widely in IPS learning, especially in materials that require map 
understanding and spatial analysis, and that further research is needed to explore factors that influence 
its effectiveness, such as teacher skills in facilitating map use. 
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