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Abstract—This program designed to enhance the skills 

and knowledge of students and teaching staff at Pesantren 

Rahmatullah (Islamic boarding school) regarding the use 

of Geographic Information System (GIS) technology in 

boundary mapping. The initiative was launched 

recognizing the importance of understanding territorial 

boundaries in the context of natural resource 

management, development planning, and disaster 

mitigation in the surrounding areas. The training includes 

a series of theoretical sessions and field practices. The 

first stage involves learning how to gather coordinate 

points in the field using the Garmin 60 CSX GPS device. 

The second stage focuses on field data processing and 

coordinate data correction, covering basic GIS 

knowledge, introduction to GIS software, and usage of 

Autodesk Map software and Arc GIS 10.8. The third 

stage is the scaled printing of processed field data. The 

duration of the training is one semester, following the 

curriculum set by the Rahmatullah Islamic boarding 

school. This training aims to equip participants with the 

necessary skills to produce accurate and informative 

boundary maps, which will later serve as tools for 

decision-making and strategic planning at Rahmatullah 

Lempake Islamic boarding school in Samarinda. 

Additionally, this activity also aims to enhance the 

boarding school’s awareness and capacity in utilizing 

geographic information technology for educational and 

environmental management purposes. 

 

Keywords—Development Planning, Geospatial Data 

Retrieval, Geographic Information Systems Training, 

Regional Boundary Mapping. 

I. INTRODUCTION 

In the current era of globalization and advances in 

information technology, the use of Geographic 

Information Systems (GIS) has become one of the 

important aspects in various fields, including in regional 

management and planning (Abkarian et al., 2022; 

Ashour et al., 2021; Bada et al., 2021). GIS provides a 

platform that allows users to collect, store, analyze, and 

display geospatial data for various purposes (Bjørnskov 

et al. , 2021; Boakye et al. ,  2021; C, 2021 ). In this 

context, the ability to create GIS-based boundary maps 

becomes very relevant, especially for educational 

institutions such as islamic boarding school that are 

located in strategic areas and have an important role in 

local communities (Chen et al., 2021; Fang et al., 2021; 

Guo et al., 2021). Pesantren Rahmatullah Lempake, 

located in Samarinda, East Kalimantan, identified the 

need to integrate GIS technology in their area 

management and planning. This is seen as a strategic step 

to strengthen institutional capacity in managing natural 

resources, infrastructure development planning, as well as 

mitigation and adaptation to potential disasters.  
With this background, Pesantren Rahmatullah 

Lempake Samarinda initiated training on making GIS 

based boundary maps for students and teaching staff. This 

training is designed to provide an in-depth understanding 

of the basic principles of GIS, GIS software applications, 

and geospatial data capture and analysis techniques. The 

main objective is to equip participants with the 

knowledge and skills necessary to produce accurate and 

detailed boundary maps. Through this training, it is hoped 

that participants can utilize GIS as a tool in strategic 

decision making and effective planning at Pesantren 

Rahmatullah Lempake Samarinda. Based on the 

introduction that has been discussed, the results of 

identifying problems that exist in Public Service activities 

at the Rahmatullah Lempake islamic boarding school in 

Samarinda are as follows, One of the main problems 

identified was the limited knowledge and skills of 

students and teaching staff of Pesantren Rahmatullah 

Lempake Samarinda in using the Geographic Information 

System (GIS). Although the importance of GIS 

technology in regional management and planning is well 

recognized, there are still large gaps in the technical 

understanding and practical application of GIS. This 

hinders the ability of islamic boarding school to manage 

accurate geospatial data for boundary mapping, and 

strategic decision making. 
The second problem is limited access to GIS 

technology and software needed for boundary mapping. 

Pesantren Rahmatullah Lempake Samarinda faced 

obstacles in providing hardware (such as computers with 
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adequate specifications) and GIS software whose licenses 

were often expensive. This limitation is an obstacle in the 

effective implementation of GIS learning and practice in 

the islamic boarding school’s environment. 

The third problem relates to the low awareness among 

students and teaching staff about the importance of 

mapping boundaries and effective natural resource 

management. Without a sufficient understanding of how 

boundary mapping can aid in resource planning and 

management, motivation to learn and apply GIS in this 

context is limited. This demonstrates the need for 

increased awareness and understanding of the direct 

benefits of boundary mapping and GIS in the context of 

islamic boarding school management and the surrounding 

environment. 

In addition, this activity also aims to encourage 

innovation and the use of the latest technology in 

education in Islamic boarding schools, as well as 

increased awareness about the importance of geospatial 

information management in today's digital era. Thus, this 

training not only contributes to the capacity development 

of individuals and institutions, but also to the 

improvement of the quality of education and resource 

management in the islamic boarding school’s 

environment and surrounding communities. 

II. METHODS 

Training on Making Regional Boundary Maps Based 

on Geographic Information Systems (GIS) at Pesantren 

Rahmatullah Lempake Samarinda (See Figure 1) is 

designed with a comprehensive approach to overcome 

identification problems and increase the capacity of 

students and teaching staff in the use of GIS. 

 

 
Figure 1. Pesantren Rahmatullah Lempake islamic boarding schoolSamarinda 

 

The methodology of implementing this training 

includes several main stages as follows (Gurbuz et al., 

2021; Halloran et al., 2021; He et al., 2021): 

1. Preparation 

Procurement of Devices and Software: Ensuring the 

availability of hardware (computers with supporting 

specifications) and GIS software required.  

Training Material Development: Compile training 

materials that include basic GIS theory, software 

introduction, and geospatial data capture and 

analysis techniques.  

Participant Selection: Selecting trainees to ensure 

they have sufficient motivation and knowledge base 

to attend the training effectively. 

2. Training Implementation 

Theory Session: Hold a theory session covering an 

introduction to GIS, the importance of boundary 

mapping, as well as the basics of using GIS 

software. 

Field Practice: Conduct geospatial data collection in 

the field using GPS or other relevant methods to 

introduce participants to the data collection process 

to be used in map making. 

Lab Practice: Conduct practical sessions in the 

computer laboratory where participants are given 

the opportunity to apply the collected data into GIS 

software, conduct analysis, and begin the process of 

making boundary maps. 

3. Evaluation and Application 

Training Evaluation: Evaluate the effectiveness of 

training through skill tests, feedback from 

participants, and observation of the use of new skills 

in practice. 

Application Project: Encourage participants to apply 

skills that have been learned in real projects in 

islamic boarding school, such as making maps of 

the boundaries of Pesantren Rahmatullah Lempake 

Samarinda. 
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4. Monitoring and Follow-up 

Follow-up Session: Hold a follow-up session to 

review participants' progress in the application of 

GIS skills.  

This methodology is designed to not only provide 

technical skills in the use of GIS but also to increase 

awareness and understanding of the importance of this 

technology in natural resource management and strategic 

planning in islamic boarding school (Jayakumar et al., 

2022; Jiang et al., 2021; Kenpankho et al., 2021). The 

solution offered in this service activity is training related 

to how to inventory spatial data from administrative 

information in the Rahmatullah Lempake islamic 

boarding school in Samarinda (Liang et al., 2021; 

Muhammad et al., 2021; Nezhadshahbodaghi & Mosavi, 

2021).  

Spatial data inventory using GIS-based digital maps 

(Othman et al., 2021; Rout et al., 2021; Sadeghian et 

al., 2022). Training activities in making digital maps 

based on spatial data are carried out in the form of 

workshops using Sofware Autodesk MAP is one of the 

Geographic Information System (GIS) based software 

open source licensed under the GNU General Public 

License that can be run on a variety of operating systems 

(Sha et al., 2021; Shen et al., 2022; Sutton et al., 2021). 

Autodesk MAP Easy to operate by providing common 

functions and features (Wu & Hifi, 2021; Xu & Liu, 2021; 

Zeeshan et al., 2021).  

Autodesk MAP can be run on Linux (Ubuntu), Unix, 

Mac OS, Windows and Android, and supports many 

vector, raster, and data processing formats and 

functionalities database (B. Zhang et al., 2021; Y. Zhang 

et al., 2021; Zhao, 2021). The equipment used in this 

training is a computer / laptop that has been installed 

software Autodesk MAP 3.8. Meanwhile, the data used in 

making digital maps in this training activity is secondary 

data. 

The implementation of community service is 

carried out classically by prioritizing the development of 

basic knowledge about mapping, cartography, and 

geographic information systems. Skill development is 

carried out using Autodesk MAP 3.8 software is carried 

out with guided training with training modules that have 

been prepared. The training participants were students of 

the Rahmatullah Lempake islamic boarding school in 

Samarinda. The implementation of GIS based digital map 

making training at the Rahmatullah Lempake islamic 

boarding school in Samarinda was carried out offline 

(face-to-face) at the Computer Laboratory of the 

Rahmatullah Lempake islamic boarding school in 

Samarinda. 

 

 

III. RESULTS AND DISCUSSION 

 

Training on Making Regional Boundary Maps Based 

on Geographic Information Systems (GIS) at Pesantren 

Rahmatullah Lempake Samarinda was successfully 

carried out with active participation from students and 

teaching staff of pesantren. Trainees showed significant 

improvement in their understanding and skills regarding 

GIS. This includes the ability to operate GIS software, 

collect geospatial data, and create accurate boundary 

maps. Production of Regional Boundary Map: One of the 

concrete results of this training was the creation of a map 

of the boundaries of the Rahmatullah Lempake 

Samarinda islamic boarding school. This map not only 

clearly denotes the boundaries of the area but also 

includes other important information such as the location 

of facilities and land use around the islamic boarding 

school.  

There was increased awareness and interest among 

participants about the importance of GIS in regional 

management and planning. Trainees also showed interest 

in applying GIS knowledge and skills in future projects. 

Limitations and Challenges: Although the training was 

successful, there were some limitations and challenges 

faced, such as limited training time and variability in 

participants' initial level of understanding of the 

technology. This calls for a more flexible approach and 

perhaps the provision of additional sessions for 

participants who need more guidance. Effective Teaching 

Strategies and Implementation methodologies that 

combine theory, field practice, and laboratory practice 

have proven effective in improving participants' 

understanding and skills. Hands-on experience in data 

collection and map making reinforces the theoretical 

concepts taught. Implementation and Long-Term Impact: 

This training is expected to have a long-term impact on 

the capacity of Pesantren Rahmatullah Lempake 

Samarinda in managing its area. The boundary map 

created will be an important tool in development planning 

and resource management. In addition, this training also 

encourages a culture of learning and innovation in the use 

of new technology in the Islamic Boarding School’s 

environment.  

In conclusion, this training succeeded in achieving its 

goal in increasing capacity and awareness about GIS at 

Pesantren Rahmatullah Lempake Samarinda. However, to 

maximize benefits and ensure sustainable implementation 

of GIS, follow-up efforts in the form of advanced 

training, technical support, and GIS integration in the 

daily activities of islamic boarding school are needed. 

The implementation of this community service activity 

began with a Focus Group Discussion (FGD) between 

the Mathematical Soft Computing Research Group (RG) 

and the Rahmatullah Lempake islamic boarding school in 

Samarinda which discussed the preparation of training 

activities for making digital maps based on spatial data 

with Autodesk MAP. Figure 2 to 3 shows, at this FGD, it 

was agreed on the date and preparation for the 

implementation of training activities for making digital 

maps based on spatial data with Autodesk MAP. 
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Figure 2. Students of the Pesantren Rahmatullah Lempakeislamic boarding school Samarinda 

 

   
(a) (b) (c)  

Figure 3. Photo documentation of community service, a. theoretical explanation, b. field data collection, c. data 

processing 

 

This activity begins with the preparation and filling 

out the participant attendance list. At this stage, each 

participant who fills in the attendance list gets one 

training module on making digital maps with Autodesk 

MAP. This digital map making training is also adjusted 

to cartographic rules. Figure 4 shows, after this 

training, the students were able to make other digital 

maps so that they could be useful in the development 

of science 

 

   
Figure 4. Field Data Processing 

 

After the opening ceremony and remarks continued 

with the delivery of material by the speakers, which 

lasted for one hour. The material presented by the 

resource persons included an introduction hardware and 

software GIS is Autodesk MAP (see Figure 5); 

rectification of data; coordinate system; projection and 

conversion of geographical data; Data model digitization 

Vector points, lines, and Polygon; data in GIS; attribute 

data; spatial data analysis; and the last one is layouting 

and final products (Chen et al., 2021; Fang et al., 2021; 

Guo et al., 2021)  
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Figure 5. Photos of material submission  

 

After the presentation of material by the speakers, this 

activity continued with the practice of making GIS based 

digital maps using Autodesk MAP which lasted for 

approximately two hours. Figure 6 shows, The data used 

in this practice is secondary data  

 

 
Figure 6. Results of Mentoring the Practice of Making Digital Maps  
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The integration of Geographic Information System 

(GIS) technology into daily activities at the Rahmatullah 

Lempake islamic boarding school can provide various 

benefits in the management and development of Islamic 

boarding schools. Here is a description of how GIS can 

be integrated (Othman et al., 2021; Rout et al., 2021; 

Sadeghian et al., 2022).: 

1. Land and building management, GIS can be used to 

map all land and buildings in the islamic boarding 

school environment. Information about the land 

area, location of buildings, and functions of each 

building can be integrated into one easily accessible 

digital map. 

2. Natural resource management, Islamic boarding 

schools that have agricultural land or gardens can 

use GIS to monitor land conditions, irrigation, and 

crop yields. Such data can help in making decisions 

related to land management more efficiently and 

sustainably. 

3. Planning and Development New infrastructure such 

as dormitories, classrooms, or other facilities can be 

better planned. Spatial data helps in determining the 

most suitable location for development based on 

land conditions and accessibility. 

4. Disaster management, GIS, can be used to map 

disaster-prone areas such as floods or landslides. 

With this data, islamic boarding school can plan 

mitigation and evacuation measures in the event of 

natural disasters, as well as increase awareness and 

preparedness of islamic boarding school residents. 

5. Energy and water management, information 

regarding energy and water distribution can be 

incorporated into GIS to ensure efficient use. 

Islamic boarding schools can monitor water and 

energy consumption, as well as detect leaks or 

damage to the distribution system. 

6. Management of student and employee data, 

demographic data of students and employees can be 

integrated with GIS to map regional origin, 

distribution, and needs of each individual. This 

facilitates the administrative and logistical 

management of islamic boarding school. 

7. Monitoring and surveillance, GIS can be used to 

monitor activities in the islamic boarding school 

environment through CCTV mapping or other 

sensors. This helps in maintaining security and order 

in the islamic boarding school’s environment. 

Providing geospatial information for learning, GIS 

can also be a learning aid for students in subjects related 

to geography, environment, and technology. Integrating 

GIS into the curriculum, students can learn to use this 

technology directly. Implementation of GIS technology, 

the following steps can be taken: 

1. Training and Education: Train staff and students in 

the use of GIS software. 

2. Data Collection: Collects spatial data related to land, 

buildings, resources, and demographic data. 

3. Hardware and Software Procurement: Ensure the 

necessary computer equipment and GIS software are 

available. 

4. Data Integration: Integrates existing data into GIS 

systems and ensures it is kept up to date. 

5. Sustainable Use: Ensure GIS is used sustainably in 

daily activities and decision-making in islamic 

boarding school. 

The integration of GIS Pondok Pesantren 

Rahmatullah Lempake can improve the efficiency, safety, 

and quality of management and education in the islamic 

boarding school environment. Here are the steps to create 

tables and graphs to visualize participant upskilling data 

before and after training (see Tabel 1 a and Figure 7). 

 

Table 1. Data containing participants' skill scores before 

and after training. 
Participants Before Training After Training 

1 60 80 

2 55 75 

3 70 85 

4 65 82 

5 58 78 

6 62 83 

7 66 88 

8 59 77 

9 63 84 

10 61 80 

 

 
Figure 7. Training improvement graph 

 

Information Figure 7 

Y Skill Value 

X Participants 

Before Training  

After Training 

 

 

IV. CONCLUSION 

 

Training on Making Regional Boundary Maps Based 

on Geographic Information Systems (GIS) held at 

Pesantren Rahmatullah Lempake Samarinda has 

succeeded in providing students and teaching staff with 

essential knowledge and skills about the use of GIS. 

Through a series of theoretical, field, and laboratory 

hands-on sessions, trainees have acquired the ability to 

collect geospatial data, operate GIS software, and 

produce accurate and informative maps of regional 

boundaries. This activity not only increases the capacity 

of individuals in using geospatial technology but also 

instills awareness about the importance of effective 

mapping and management of areas in the context of 

development planning and natural resource management. 
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The resulting boundary map becomes an important tool 

for islamic boarding school in strategic decision making 

and future planning. However, there are challenges in the 

form of limited training time and variability of 

participants' initial abilities that demand a more adaptive 

learning approach and the provision of advanced training 

sessions. To maximize the positive impact of this 

training, continuous support is needed, both in the form 

of resources, advanced training, and the integration of 

GIS technology in the daily activities of islamic boarding 

school. Overall, this training has laid a strong foundation 

for GIS utilization at Pesantren Rahmatullah Lempake 

Samarinda, paving the way for innovation and application 

of geospatial technology in education and area 

management. The success of this training confirms the 

great potential of the integration of geographic 

information technology in the education and management 

of religious educational institutions. 
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