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Abstract 

This research aims to identify optimal locations for the development of inclusive creative hubs for students with 

disabilities, particularly those with mental and intellectual disabilities, in Palembang City. The study utilizes a 

data-driven approach, combining data mining techniques and spatial visualization using heatmap. The data used 

in this study is sourced from the Basic Education Data (dapo.kemdikbud.go.id) and verified by the Disability 

Services Unit of the Palembang City Education Office, which includes information on the number of students 

with disabilities and the accessibility of educational facilities in the region. Through data analysis, this study 

identifies districts in Palembang with high concentrations of students with disabilities and evaluates the need for 

inclusive facilities in these areas. By applying data mining techniques such as clustering and generating heatmaps, 

this research produces maps that highlight the optimal locations for the development of creative hubs that support 

the physical, intellectual, and social development of students with disabilities. The findings indicate that several 

districts, including Sukarami, Ilir Barat I, and Kalidoni, require greater attention in the development of inclusive 

facilities. The identified creative hubs can provide spaces for students with disabilities to interact, learn, and 

develop in a supportive environment. This research also emphasizes the importance of integrating spatial data into 

urban planning to create more inclusive spaces, ensuring that development policies prioritize the needs of students 

with disabilities. Ultimately, this study offers significant contributions to the planning of more inclusive public 

spaces and provides a solid foundation for decision-making in urban planning that is both inclusive and sustainable 

in Palembang City. 

Keywords: Data mining, Data Visualization, Data Analyst, Inclusive Education; Creative Hub; 

Heatmap Visualization; Spatial Analysis; 

1.  INTRODUCTION 

Inclusive education is a comprehensive approach that aims to provide equitable educational 

opportunities for all learners, regardless of their abilities, backgrounds, or needs. This approach is 

rooted in the belief that every child has the right to participate in a shared learning environment and 

that schools have a duty to accommodate diverse learners (Karim & Hue, 2022; Mathias, 2015). 

Core principles of inclusive education include equity and equality, as it promotes social integration 

and ensures that all students, including those with disabilities, have access to quality education 

(Ghergut, 2011; Maguvhe, 2023). It also emphasizes diversity and participation by encouraging the 

involvement of all students in learning activities (Ispas, 2020; Oranga et al., 2024). Furthermore, it 

calls for adaptation and support, requiring schools to adjust curricula, teaching methods, and 

assessment strategies to meet the diverse needs of students, while providing the necessary resources 
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to facilitate learning (Shabir et al., 2025; Triviño-Amigo et al., 2022). The benefits of inclusive 

education are evident in fostering social integration, as it cultivates empathy, respect, and 

understanding among students, which are essential skills for life beyond the classroom (Saporno, 

2025). It also empowers students with disabilities by offering them opportunities to succeed in 

mainstream education (Shabir et al., 2025), and promotes community involvement through 

collaboration between schools, families, and communities, enriching the overall educational 

experience (Ispas, 2020). 

However, despite the global adoption of inclusive education policies, there are several challenges in 

its implementation. Barriers such as inadequate teacher training, limited resources, and negative 

attitudes toward inclusion (Motitswe, 2025), as well as structural and systemic issues like the 

reliance on the medical model of disability, which focuses on deficits instead of strengths, hinder 

the development of inclusive practices (Hespel, 2023). Additionally, the gap between inclusive 

education policies and their practical application often leads to the exclusion of students with special 

needs from mainstream education (Merchant & Gaad, 2025; Srivastava, 2019). These challenges are 

particularly pronounced for students with disabilities, highlighting the need for more effective 

strategies to ensure their full participation and inclusion in the educational system. 

Students with disabilities face numerous barriers to accessing and participating in education across 

various levels and contexts. These barriers can be categorized into economic and social, institutional 

and policy, physical and structural, educational and pedagogical, psychosocial, and resource-related 

challenges. Economic factors, such as poverty and social discrimination, significantly hinder 

educational opportunities, as seen in Cambodia, where families' economic struggles limit access to 

education for children with disabilities 1. Furthermore, negative social attitudes and stigma 

exacerbate this challenge, further restricting educational access (Fournier et al., 2020; Mak & 

Nordtveit, 2011; Zhou, 2023). Institutional and policy barriers include poor governance, inadequate 

government support, and outdated policies, all of which prevent students with disabilities from 

benefiting from educational services (Nash et al., 2022). Moreover, the lack of necessary 

institutional resources, including trained disability professionals, limits the support available to these 

students (Valle-Flórez et al., 2021). Physical and structural barriers, such as inaccessible facilities 

and transportation, are prevalent, particularly in countries like Zimbabwe, where lack of accessible 

transportation is a major hindrance (Kett & Deluca, 2016). Similarly, students with visual disabilities 

face challenges in under-resourced schools in South Africa (Subrayen & Dhunpath, 2019). The 

digital equity gap is another pressing issue, as the lack of accessible online learning platforms and 

administrative support further disadvantages students with disabilities (Cain & Fanshawe, 2021; 

Figard & Carberry, 2022). 

Educational and pedagogical barriers are also significant, including inappropriate teaching methods 

and a lack of curricular adjustments, which make learning environments less inclusive (Oliva, 2016; 

Sheldon & Erickson, 2020). Additionally, many teachers lack the necessary training to accommodate 

students with disabilities, which exacerbates the educational challenges faced by these students 

(Ntombela, 2020). Psychosocial barriers such as fear of discrimination and negative attitudes from 

peers and educators also prevent full participation in educational activities, further isolating students 

with disabilities (Abebe et al., 2023). Resource-related barriers, such as limited financial resources 

and insufficient access to assistive technologies, impede students’ ability to benefit from educational 
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opportunities (Kameyama, 2021). To address these issues, recommendations include strengthening 

policies and governance, enhancing teacher training on inclusive practices, improving physical and 

digital accessibility, and expanding support services. By addressing these barriers through 

comprehensive strategies, educational institutions can create more inclusive learning environments. 

This highlights the need for strategic identification of locations that can support inclusive education, 

where data mining and heatmap visualization can play a vital role. These technologies can help 

pinpoint areas that require greater support and infrastructure for students with disabilities, enabling 

more targeted and effective interventions. 

To determine strategic locations for creative hubs using data mining and heatmap visualization, 

several key insights emerge from the analysis of relevant techniques and tools. Data mining 

techniques, particularly clustering and pattern recognition, are crucial for identifying patterns and 

grouping similar data points, helping to understand spatial distributions and make informed 

decisions about the best locations for creative hubs (Ernawati et al., 2021; Kansakar & Gupta, 2024). 

In geospatial contexts, data mining techniques such as kernel density estimation and geocoding are 

often applied to analyze large datasets and extract meaningful patterns. These techniques enable the 

generation of heatmaps, which visually represent data density or intensity across various locations, 

thereby highlighting potential areas of interest (Compieta et al., 2007; Liu, 2022). Heatmap 

visualization, in turn, offers an enhanced method for representing data density, making it easier to 

pinpoint high-activity areas. Advanced heatmap methods, such as reverse rendering processes, can 

improve stability and detail, making them more effective for multi-scale digital maps (S. Wang et 

al., 2018). Furthermore, integrating heatmaps with other visualization tools, such as sunburst 

diagrams or 3D visualizations, provides a more comprehensive view of spatial relationships and 

hierarchical data, enriching the decision-making process (Chen et al., 2016). Real-time and 

interactive visualization tools, like the MR-Cube index structure, support seamless updates and allow 

for the exploration of location popularity, offering decision-makers a dynamic, up-to-date 

representation of data (Constantinou et al., 2019). 

These tools have wide applications in strategic decision-making, such as urban planning and 

infrastructure development, where identifying high-activity areas is crucial for optimizing the 

placement of amenities and services (Kansakar & Gupta, 2024). Similarly, in retail and marketing 

strategies, GIS-based visualizations and heatmaps help select optimal locations, plan advertising 

campaigns, and target direct marketing activities (Erskine et al., 2019; Ozimec et al., 2012). In 

operational contexts, like emergency services or transportation, heatmaps help visualize data to 

optimize routes or allocate resources effectively (Agrawal et al., 2018). However, challenges such 

as ensuring data privacy and handling large datasets need to be addressed. Privacy protection 

mechanisms and efficient encryption algorithms are necessary to safeguard personal information, 

while advanced data mining and visualization tools must be used to process and display large, spatio-

temporal datasets effectively (Compieta et al., 2007). A data-driven approach is adopted, utilizing 

data mining techniques and spatial visualization via heatmaps to guide informed decision-making.  

Primary data were collected from the national Education Data Center (dapo.kemdikbud.go.id) and 

verified by the Disability Services Unit of the Palembang City Education Office. The dataset 

includes the geographic distribution of students with disabilities and the current status of 

accessibility in educational infrastructure. Through clustering analysis and heatmap generation, the 
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study identifies high-concentration zones of students with disabilities, with limited inclusive 

facilities. These insights demonstrate how data mining and heatmap visualization can be effectively 

leveraged to determine the best strategic locations for creative hubs, ensuring that the selected sites 

foster creativity, collaboration, and innovation. 

2.  LITERATURE REVIEW  

2.1. Inclusive Education and Creative Hubs 

Inclusive education and creative hubs are interconnected concepts that emphasize the importance of 

diversity, collaboration, and creativity in educational settings. Integrating inclusive education 

practices into creative hubs can foster a more inclusive and innovative learning environment. The 

development of creative industries in higher education has led to an increase in international students 

and diverse cultural backgrounds, making inclusive teaching methods essential for accommodating 

this diversity and enhancing the educational experience for all students (Y. Wang, 2022). 

Furthermore, there is a significant relationship between pre-service teachers' attitudes toward 

inclusive education and their ability to teach creatively. Positive attitudes towards inclusion can 

enhance creative teaching practices, which are crucial in creative hubs (Soeharto et al., 2024). 

Creative hubs, such as those funded by the UK Arts and Humanities Research Council, facilitate 

knowledge exchange between creative businesses and academics, providing opportunities for 

collaboration and the continuous redefinition of creativity while also offering inclusive practices 

(Moreton, 2016). 

Professional development programs for teachers in creative hubs can shift attitudes towards more 

positive and supportive approaches for students with disabilities, emphasizing life skills and 

community connectedness (Page et al., 2022). Inclusive leadership in educational institutions can 

significantly enhance teacher creativity and happiness, contributing to a culture that promotes both 

inclusivity and creativity, leading to better teaching and learning outcomes (Jiang et al., 2025). 

Building an inclusive community within creative hubs involves collaborative relationships between 

schools, students, families, and the broader community, supporting inclusive education while 

fostering creativity (Ispas, 2020). Additionally, co-designing technology in inclusive classrooms can 

address diverse sensory, motor, cognitive, or behavioral abilities, enhancing learning experiences 

for all students (Pires et al., 2022). Participation in aesthetic activities, such as theater, can also 

bridge the gap between social systems and local communities, highlighting the importance of non-

formal art education in fostering inclusivity. In conclusion, integrating inclusive education practices 

into creative hubs creates a supportive and innovative learning environment. By fostering 

collaboration, enhancing teacher attitudes, and promoting inclusive leadership, creative hubs 

become spaces where diversity and creativity thrive, benefiting students and contributing to the 

broader goal of building an inclusive society. 

     2.2 Data Mining and Geospatial Analysis for Strategic Location Identification 

To identify strategic locations using data mining and geospatial analysis, it is essential to integrate 

geographic information into the data mining process. This approach, known as geospatial data 

mining, involves extracting patterns and insights from spatial data, which can significantly enhance 

decision-making in various fields. Geospatial data mining refers to the process of extracting 

knowledge, spatial relationships, or patterns from spatial databases, with applications in government, 

environmental studies, market research, and infrastructure planning (Kussul et al., 2024; Santos & 
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Amaral, 2005). Techniques like spatial lag models, which account for spatial dependencies in data, 

often outperform classical regression models in predictive accuracy (Zahiduzzaman et al., 2010). 

Clustering methods, such as KMeans clustering, categorize regions based on attributes like 

infrastructure quality, helping to identify developmental gaps and inform strategic planning (Kussul 

et al., 2024). Additionally, qualitative reasoning principles, combined with geographic identifiers, 

can infer new spatial relations, further enhancing the data mining process (Santos & Amaral, 2005). 

In strategic location identification, geospatial data mining has various applications, including AI-

enhanced market research that helps SMEs assess market potential and optimize resource allocation 

by analyzing geographical patterns and trends (Mallela et al., 2024). In urban planning, analyzing 

spatial-temporal features of urban functional areas using trajectory data mining and POI semantic 

analysis can guide policy decisions and urban development (Zhang et al., 2018). 

Similarly, in infrastructure development, geospatial data analysis categorizes villages based on 

infrastructure quality, highlighting areas needing improvement for better planning 4. However, 

challenges such as ensuring data quality, protecting privacy, and dealing with the complexity of 

spatial data need to be addressed (Idrees et al., 2018; Lu & Liu, 2012). Integrating geospatial data 

with socio-economic data provides a more comprehensive view, further enhancing strategic planning 

(Kussul et al., 2024). By leveraging these insights, organizations can make informed decisions about 

strategic locations, optimize resource allocation, and enhance overall effectiveness in various 

applications. 

2.3 Heatmap Visualization 

Heatmap visualization is a powerful tool that can be effectively applied in educational settings to 

enhance understanding and analysis of data. In education, heatmaps can be used to track student 

progress, such as visualizing their input and learning trajectory in programming languages, helping 

students identify areas needing improvement (Wu, 2019). Additionally, heatmaps can visualize the 

use of external resources by students, providing teachers with insights into the range of additional 

information students access, which can guide them in offering better support (Čegan, 2017). 

Interactive data visualization platforms, like those using Power BI, can present teacher performance 

metrics effectively, enabling educational stakeholders to make informed decisions (Deshmukh et al., 

2023). In computer science education, heatmaps can be integrated into algorithm visualization 

systems to enhance the learning of complex algorithms, providing interactive features and self-

assessment exercises (Alharbi et al., 2010). 

Furthermore, heatmaps can be part of learning analytics dashboards, which monitor students' 

temporal trajectories in real-time, allowing teachers to gain insights into the learning process and 

make data-driven decisions (López-Pernas et al., 2024). The benefits of heatmap visualization 

include enhanced data understanding, as they provide a rapid way to grasp data features and identify 

areas for further analysis (Zhgun & Prowse, 2022). Interactive heatmaps offer a more engaging way 

to visualize data, enabling users to reorder values, filter variables, and discretize continuous data for 

better analysis. Heatmaps also offer a comprehensive display of complex datasets, making them 

easier to understand without the need for dimensionality reduction (De et al., 2021). However, 

challenges such as ensuring accuracy in data interpretation exist, as heatmaps can sometimes lead to 

inaccuracies when comparing numeric values. Introducing 3D heatmaps can improve accuracy, but 

may introduce additional challenges (Kraus et al., 2020). Static heatmaps may also limit user 
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understanding, and adding interactive features can significantly enhance the visualization, providing 

distinct views and better insights. In the context of identifying strategic locations for creative hubs, 

heatmap visualization can be a valuable tool by visually representing areas with high concentrations 

of students, resources, or activity, helping to make informed decisions about the best locations for 

these hubs, fostering collaboration and creativity. 

3.  RESEARCH METHODOLOGY 

This study adopts a quantitative research approach to identify strategic locations for creative hubs that 

support students with disabilities, utilizing data mining techniques and heatmap visualization. The 

methodology focuses on analyzing large datasets to extract meaningful patterns and visualize spatial 

distributions that aid in decision-making for inclusive education. 

 

Figure 1. Research Method 

3.1. Data Mining Techniques 

In this research, the data mining techniques used involve two main steps: 

1. Table Merging: 

o Datasets from various sources, such as the Basic Education Data 

(dapo.kemdikbud.go.id), inclusion verification, and ULD data, are merged based on 

relevant key fields such as educational unit codes, geographic location, and types of 

disabilities. 

o The merging process ensures that data from different sources are integrated and 

consistent, making it ready for further analysis. 

2. Data Clustering: 

o The data is then grouped based on key fields, including: 

▪ Types of disabilities (mental or intellectual). 

▪ Districts or geographic regions. 

▪ The level of facility needs (number of children with special needs in each 

location). 

o This clustering helps in understanding the data distribution and facilitates further 

analysis, such as the creation of heatmaps for visualizing areas with high needs. 
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3.2. Heatmap Creation and Interpretation Process 

1. Data Processing: 

o The data resulting from the merging and clustering steps is organized into a format 

suitable for visualization. 

o Fields such as the number of students with disabilities per district and educational unit 

locations become the primary variables for heatmap creation. 

2. Heatmap Creation: 

o Heatmaps are generated using google looker studio. 

o The heatmap represents data intensity based on the number of children with special 

needs in each area, with higher concentrations represented by darker colors. 

3. Heatmap Interpretation: 

o The color patterns on the heatmap indicate areas with higher facility needs (darker 

colors), signaling regions that require more attention for inclusive educational facilities. 

o The data generated is used to recommend priority locations for the development of 

creative hubs that can support inclusive education for students with disabilities. 

 

This methodology enables the use of quantitative data to visually identify areas that need the most 

intervention and infrastructure development for inclusive education. 

4.  RESULTS AND DISCUSSIONS 

4.1. Results 

The data analysis conducted in this study led to the identification of several key areas in Palembang 

that require the development of inclusive creative hubs for students with disabilities, particularly 

those with intellectual and mental disabilities. By employing data mining techniques such as 

clustering and kernel density estimation, we were able to pinpoint regions with high concentrations 

of students with disabilities and assess the current state of accessibility to educational facilities. 

 

1. Data Integration and Clustering: The merging of data from various sources, including Dapo 

Kemdikbud, inclusion verification data, and Unit Layanan Disabilitas (ULD), provided a 

comprehensive view of the geographical distribution of students with disabilities. Clustering 

based on disability type, geographic region, and facility need revealed that districts like 

Sukarami, Ilir Barat I, and Kalidoni have a higher concentration of students requiring 

specialized educational resources. 
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Figure 2. Number of students based on educational units and districts 

 

2. Heatmap Visualization: The heatmap created through Looker Studio visualized the 

concentration of students with disabilities across Palembang, highlighting areas with the highest 

need for accessible facilities. Darker areas on the heatmap represented regions with a higher 

density of students with disabilities, which directly correlated with the need for creative hubs. 

These hubs are essential for providing inclusive spaces for students to interact, learn, and 

develop their intellectual, social, and physical skills. 
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Figure 3. Heatmap Visualization 

 

3. Strategic Location Identification: The visual representation of the heatmap provided clear 

insights into areas such as Sukarami, Ilir Barat I, and Kalidoni, which were identified as priority 

zones for the establishment of creative hubs. These districts not only had a higher number of 

students with disabilities but also presented challenges in terms of accessibility to existing 

facilities. The heatmap confirmed these areas as strategic locations for implementing creative 

hubs that can support inclusive education and foster a sense of community. 

4.2. Discussion 

The findings from this study underline the significance of data-driven decision-making in urban 

planning and the development of inclusive educational infrastructure. The heatmap visualization 

proved to be an effective tool in illustrating the geographic distribution of students with disabilities, 

offering decision-makers an intuitive and accessible means of identifying priority areas for 

intervention. 

1. Effectiveness of Heatmap Visualization: The use of heatmap visualization enabled a clear 

understanding of where the greatest need for inclusive educational facilities exists. This 

approach also allowed for the prioritization of areas requiring the most attention, based on the 

concentration of students with disabilities and their access to educational resources. The areas 

identified in this study, such as Sukarami and Ilir Barat I, have specific needs related to 

accessibility, and this method provided a straightforward way to pinpoint these gaps. 
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2. Challenges in Accessibility: Although the heatmap revealed areas with a high density of 

students with disabilities, it also highlighted the significant challenge of physical accessibility. 

Many of these districts, including Sukarami and Ilir Barat I, have inadequate infrastructure to 

support students with disabilities, such as limited transportation options and lack of disability-

friendly buildings. Therefore, the development of creative hubs in these regions is crucial for 

improving social integration and providing spaces for students to engage in learning activities 

that cater to their specific needs. 

3. Policy Implications:The findings emphasize the importance of integrating inclusive policies 

into urban planning and development. By identifying these key areas for creative hub 

development, the study provides a foundation for policymakers to focus resources and efforts 

on locations where they are most needed. Furthermore, the research supports the notion that the 

spatial distribution of disabilities should play a significant role in future infrastructure planning 

to ensure that public spaces and educational facilities are accessible to everyone, regardless of 

their abilities. 

4. Future Considerations:While the study successfully identified high-priority locations, there is 

a need for further data integration to account for additional variables that may affect 

accessibility, such as socio-economic factors and public transportation availability. Future 

research could also explore the social impacts of creative hubs on students with disabilities, 

evaluating how these spaces contribute to their development and integration into broader social 

and educational contexts. 

5.  CONCLUSION 

This study successfully demonstrates the potential of using data mining techniques and heatmap 

visualization to identify strategic locations for the development of inclusive creative hubs for 

students with disabilities in Palembang. By integrating data from multiple sources, such as Dapo 

Kemdikbud, inclusion verification data, and Unit Layanan Disabilitas (ULD), we were able to map 

out areas with a high concentration of students with disabilities and assess the level of accessibility 

of existing facilities. 

The heatmap visualization provided a clear and intuitive way to identify high-priority locations, such 

as Sukarami, Ilir Barat I, and Kalidoni, which were shown to have significant needs for inclusive 

facilities. These locations, marked by their higher densities of students with disabilities and limited 

access to educational infrastructure, were identified as optimal areas for the establishment of creative 

hubs. 

The research highlights the importance of integrating inclusive planning in urban development, with 

a focus on addressing accessibility gaps. By prioritizing locations based on data-driven insights, 

policymakers can make more informed decisions to ensure that students with disabilities have equal 

opportunities to engage in creative and educational activities. 

In conclusion, the study provides a strong foundation for the development of more inclusive and 

accessible public spaces in Palembang, offering a clear framework for future planning of educational 



 

 

 
                                 U N I V E R S I T A S  L E M B A H  D E M P O   

   
 

136  |  3 r d  I N C O N I T B I S - 2 0 2 5  

infrastructure. The methodology presented can also be applied to other cities, contributing to the 

broader goal of fostering inclusive education worldwide. 

LIMITATION AND STUDY FORWARD 

This study faces several limitations that could influence the generalizability and accuracy of its 

findings. Firstly, the dataset used is limited to specific educational units in Palembang, focusing 

primarily on students with mental and intellectual disabilities, which may not represent the broader 

population of students with disabilities across other regions. Additionally, the accuracy of the spatial 

data used to create the heatmaps might be affected by incomplete or outdated geographic data, 

particularly regarding the exact coordinates of educational units and the accessibility of 

infrastructure. Another limitation is the lack of socio-economic data, which could provide more 

insights into the barriers students face in accessing education and inclusive facilities. The study is 

also confined to Palembang, meaning the results may not be fully applicable to other regions, 

especially rural areas with different educational dynamics. Lastly, while heatmaps offer a visual 

representation of the data, their interpretation can be subjective, and they may not fully capture the 

complexities of local conditions, such as cultural or social factors. 

For future research, there are several directions to explore. Expanding the data collection to include 

a wider range of disability types, socio-economic factors, and longitudinal data would provide a 

more comprehensive view of the needs of students with disabilities. Additionally, incorporating real-

time data and interactive mapping tools would allow for dynamic updates to the heatmaps, ensuring 

that the analysis remains current. Future studies should also integrate social and economic data, as 

this would provide a more holistic understanding of the factors affecting students with disabilities 

and allow for more targeted interventions. Expanding the geographic scope to include other cities or 

rural areas could help determine whether the findings are consistent across different regions, and a 

comparative analysis could highlight specific challenges in rural versus urban settings. Finally, 

closer collaboration with local stakeholders, including schools, disability services, and 

policymakers, would ensure that the locations identified for creative hubs align with the actual needs 

of the community, making the solutions both practical and sustainable. 
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