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 This article aims to identify and analyse the potential for inclusive da'wah in 
Central Java Province, Indonesia, by focusing on three fundamental aspects that 
determine the success of the da'wah process: the subject, the object, and the 
environment of the da'wah. This research applies an empirical approach through a 
series of spatial clustering analyses using the fuzzy geographically weighted 
clustering (FGWC) method to determine the optimum number of clusters in 
mapping the potential for da'wah. FGWC is a spatial analysis method that combines 
the concept of fuzzy clustering with a geographically weighted approach, allowing 
for more flexible and contextual identification of distribution patterns based on 
location. This method was chosen for its ability to handle uncertainty in spatial data 
as well as considering geographical variations in clustering. The data used in this 
study came from the Ministry of Religious Affairs of the Republic of Indonesia and 
the Central Statistics Agency (BPS) of Central Java Province, covering demographic, 
social, and religious data from 35 districts/cities in Central Java. The results of the 
FGWC analysis show that the optimum number of clusters is two, with 
districts/cities in the second cluster identified as having higher da’wah potential. 
This is evidenced by six high-value variables in the second cluster, while the first 
cluster has only one high-value variable. These findings have significant 
implications for inclusive da'wah strategies in Central Java. These results can be 
used as a strategy for mapping priority da'wah areas, allocating effective resources, 
and developing a more contextualised da'wah approach according to the 
characteristics of each cluster. This research's originality lies in applying the FGWC 
method in the context of da'wah mapping. This article is the first to combine spatial 
analysis with a study of the potential for inclusive da'wah, thus contributing to 
developing an interdisciplinary approach in the study of contemporary Islam in 
Indonesia. 
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A. INTRODUCTION  

Inclusive da'wah is an approach to spreading Islamic teachings that prioritises tolerance, 

dialogue, and respect for diversity (Suherman & Rustandi, 2023). This aligns with Islam's 

universal values as rahmatan lil 'alamin (grace for all creation)(Abdul et al., 2024; Doya, 2020). 

In Indonesia's multicultural and multi-religious society (Japar et al., 2019; Muh Aditya Ibrahim 

et al., 2023; Riyadi & Karim, 2023), inclusive da'wah is highly relevant for maintaining social 

harmony and strengthening community cohesion amid the challenges of pluralism (Riyadi et 

al., 2024; Wawaysadhya et al., 2022; Zamakhsyari & Majene, 2020). Central Java province, with 
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its socio-cultural diversity and complex demographic composition (Amin, 2012; Setyoningrum 

et al., 2021), is an ideal laboratory for studying the effectiveness and strategies of inclusive 

da'wah in the contemporary Indonesian context. The success of da'wah is not only determined 

by the quality of the material delivered but also depends heavily on an understanding of the 

characteristics of the da'wah area, including the aspects of the subject (da'i), object (mad'u) and 

da'wah environment (Hibrizi, 2024; Rosmalina & Khaerunnisa, 2021). A systematic and 

comprehensive approach is needed to identify and map the potential for da'wah in each region 

to deliver the message effectively and on target. 

The measurement of the potential for da'wah is a multidimensional measurement that uses 

several indicators (Karim et al., 2021). Therefore, one of the analyses that can be used is cluster 

analysis. Cluster analysis is expected to determine the characteristics of a group of data (Astuti 

& Untari, 2017), making it easier to analyse the potential da’wah based on the needs of each 

cluster. However, although cluster analysis can group data based on indicators, it cannot 

produce an optimum cluster if the data has a geographical structure (Liao & Peng, 2012).  

The significance of this research lies in the urgency of developing a more measurable, 

systematic, and data-based da'wah strategy in dealing with the socio-religious complexity of 

contemporary Indonesia. Mapping the potential for da'wah is very important given the 

increasing challenges of da'wah in the digital and global era, including radicalism, intolerance, 

and identity-based conflicts that threaten social harmony (asmar & Perdana, 2024). The 

province of Central Java, with 35 districts/cities with diverse socio-cultural and demographic 

characteristics, requires different approaches to da'wah according to the local context of each 

region. Inclusive da'wah efforts can be ineffective or even counterproductive without a deep 

understanding of the characteristics of the area of da'wah. Through a spatial analysis approach, 

this study offers a new analysis of the study of da'wah, which has tended to be normative and 

has paid less attention to empirical and contextual aspects. Therefore, it is hoped that the 

results of this study can bridge the gap between the theory and practice of da'wah in the field 

(Kadri, 2022; Mahmuddin et al., 2018; Nurjanah, 2024). 

Previous researchers have conducted many studies on inclusive da'wah. However, most still 

focus on normative, theological, and philosophical aspects, while empirical and methodological 

aspects have not been developed much. Khasanah (2022) emphasise the importance of 

contextualising da'wah by paying attention to the socio-cultural conditions of the target 

community but have not offered an empirical method for mapping the characteristics of the 

da'wah area. Meanwhile, Marfu’ah (2018) has studied da'wah strategies in a multicultural 

society, but has not integrated spatial analysis into his study. Karim et al. (2021) research on 

mapping the potential for da'wah in Semarang City has applied a clustering analysis but still 

uses conventional statistical methods that pay less attention to spatial aspects. On the other 

hand, the use of the FGWC method in spatial analysis has been widely developed in various 

fields, such as regional economics (Nasution & Siregar, 2022), demography (Grekousis, 2021a), 

and regional planning (Sumargo et al., 2024), but its application in da'wah studies is still very 

limited and has not been explored much. 

The research gap that is the focus of this article is the lack of integration between spatial 

approaches, especially the FGWC method, and the study of the potential for inclusive da'wah. 

Although several previous studies have examined inclusive da'wah from various perspectives, 
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none have specifically applied spatial clustering analysis to map the potential for da'wah based 

on regional characteristics. Using the FGWC method in this study offers an advantage because 

it can integrate geographical aspects in the grouping analysis to produce a more accurate and 

contextual typology of the da'wah area. This methodological gap is becoming increasingly 

relevant given the growing complexity of the challenges of da'wah in the contemporary era, 

which requires a more systematic and data-based approach. 

The novelty of this research lies in applying the FGWC method in mapping the potential for 

inclusive da'wah, which is the first approach to combine spatial analysis with the study of 

da'wah strategies. By integrating demographic, social, and religious data from 35 

districts/cities in Central Java, this research produces a typology of da'wah areas that can form 

the basis for developing more contextual and effective da'wah strategies. The interdisciplinary 

approach combining quantitative methods (FGWC) with Islamic da'wah studies is expected to 

contribute to contemporary Islamic studies in Indonesia significantly. In addition, the results of 

the mapping in this study not only contribute to scientific development but have practical 

implications for da'wah practitioners, policymakers, and da'wah institutions in designing 

da'wah programmes that are more responsive to the needs and characteristics of local 

communities. 

This study aims to identify and analyse the potential for inclusive da'wah in Central Java 

Province with a focus on three fundamental aspects: the subject of da'wah (da'i), the object of 

da'wah (mad'u), and the environment of da'wah. Through spatial clustering analysis, this study 

attempts to map districts/cities in Central Java based on their da'wah potential to produce a 

typology of da'wah areas that can form the basis for developing a more contextualised da'wah 

strategy. This study also aims to apply the fuzzy geographically weighted clustering (FGWC) 

method in the context of da'wah mapping to produce more accurate regional groupings based 

on spatial and non-spatial characteristics. By integrating demographic, social, and religious 

data, this study seeks to provide a comprehensive picture of the da'wah landscape in Central 

Java. The results of this mapping are expected to provide theoretical and practical contributions 

to developing an inclusive da'wah that is responsive to the needs and characteristics of local 

communities. 

 

B. METHODS 

1. Data 

This type of research is quantitative research, which focuses on collecting and analyzing 

numerical data to measure the potential of da'wah based on various indicators. The data used 

in this study are secondary data from the Ministry of Religion of the Republic of Indonesia and 

the Central Statistics Agency (BPS) of Central Java Province. The observation unit in this 

research is the Regency and City in Central Java Province. Determining the variables to measure 

the potential of da'wah uses the da'wah map definition from the Indonesian Ulama Council 

(Zuhdi et al., 2017) and (Karim et al., 2021), in which the da'wah map is a systematic and 

detailed description of subjects, objects, and the environment in regional units. Based on this 

definition, three things are determining the potential of da'wah. First, the subject consists of 

students (prospective preachers) and Kyai. Second, the objects consist of Muslim residents and 
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non-Muslim residents. Third, the environment consists of Islamic boarding schools (pesantren), 

mosques, and population density. The operational variable definitions are as follows in Table 1. 

 

Table 1. Definition of Variables 

No. Variable Definition Analysis Unit Data Source 
1 Santri (X1) Number of students (da'i candidates) 

for each district/city in Central Java 
Province 

Person Ministry of 
Religion 

2 Kyai (X2) Number of Kyai for each district/city 
in Central Java Province 

Person  Ministry of 
Religion 

3 Muslims 
Population (X3) 

Number of Muslim population for 
each district/city in Central Java 
Province 

Person  BPS-Statistics 
Central Java 
Province 

4 Non-Muslim 
Population (X4) 

Number of non-Muslim population 
for each district/city in Central Java 
Province 

Person BPS-Statistics 
Central Java 
Province 

5 Pesantren (X5) Number of Pesantren for each 
district/city in Central Java Province 

Unit Ministry of 
Religion 

6 Mosques (X6) A large number of mosques, prayer 
rooms for each district/town in 
Central Java province 

Unit BPS-Statistics 
Central Java 
Province 

7 Density (X7) Population density refers to the 
average population per 1 km2. 

Population/km2 BPS-Statistics 
Central Java 
Province 

 

2. Fuzzy Geographically Weighted Clustering (FGWC) 

Fuzzy Geographically Weighted Clustering (FGWC) is a spatial clustering method that 

combines fuzzy logic concepts with geographic location-based analysis (Hasan et al., 2023; 

Wijayanto et al., 2016). It aims to capture spatial variations in cluster patterns by allowing each 

data point to have different degrees of membership to multiple clusters, rather than a single 

cluster as in traditional clustering methods. In FGWC, each data point is assigned a fuzzy 

membership value that indicates how strongly it is associated with certain clusters, based on 

its spatial proximity to other data points (Grekousis, 2021b). Mathematically, the FGWC method 

can be explained through two main components, namely Geographically Weighted Clustering 

(GWC) and fuzzy logic. To begin with, the geographically-based clustering model, GWC, can be 

expressed in the form of the following equation: 

 

𝑑𝑖,𝑗 = |𝑥𝑖 − 𝑥𝑗| ⋅ 𝑤𝑖,𝑗      (1) 

 

where 𝒅𝒊,𝒋 is the geographical distance between two data points 𝒙𝒊 and 𝒙𝒋 , and 𝒘𝒊,𝒋 is a spatial 

weight that calculates the effect of geographical proximity between data points. The weights 

𝒘𝒊,𝒋 are usually calculated using a geographic kernel function, such as a Gaussian or an inverse 

distance-based kernel, which gives higher weights to spatially closer points. 

Furthermore, in the fuzzy framework, the membership of each data point to a particular 

cluster is calculated using a fuzzy membership function 𝝁𝒊,𝒌 , which describes the degree of 
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membership of the data point 𝒙𝒊  to the cluster 𝒌  . This membership function fulfils the 

properties of fuzzy logic, where: 

 

0 ≤ 𝜇𝑖,𝑘 ≤ 1      (2) 

 

and the sum of all fuzzy memberships for each data point is 1, that is: 

 

∑ 𝜇𝑖,𝑘
𝐾
𝑘=1 = 1        (3) 

 

where 𝑲 is the number of clusters. Fuzzy memberships are calculated using an optimisation 

method to minimise an objective function that combines clustering error and spatial weights. 

Mathematically, the FGWC objective function can be written as follows: 

 

𝐽 = ∑ ∑ 𝜇𝑖,𝑘
𝑚 |𝐾

𝑘=1 𝑥𝑖
𝑁
𝑖=1 − 𝑐𝑘|2 ⋅ 𝑤𝑖,𝑘    (4) 

 

where 𝑵  is the number of data points, 𝒄𝒌  is the cluster centre 𝒌  , and 𝒎  is a weighting 

parameter (usually 𝒎 >  𝟏 ) that controls the degree of fuzziness in cluster assignment. This 

objective function aims to minimise the squared error between the data points and the cluster 

centres, taking into account the spatial influence through the weights 𝒘𝒊,𝒌. The data analysis 

method used is Fuzzy Geographically Weighted Clustering (FGWC) to group districts/cities 

based on the potential of da'wah to get the optimum number of clusters, then based on the 

optimum cluster, mapping of the potential of da'wah for each variable is carried out. The 

following are the analysis stages (Hasan et al., 2023):  

a. Looking for the optimum number of clusters by considering the objective function value 

and validity index. 

b. Mapping the potential of da'wah in Central Java with the optimum number of clusters. 

 

After conducting the FGWC analysis and the da'wah potential in each mapping cluster is 

discovered, then we carry out an analysis of the da'wah strategic approach to find the right 

da'wah model in the context of the potential of da'wah differences in society. This part is 

important to do considering that the da'wah areas are inseparable from one another. 

Furthermore, the relationship between da'wah regions, in turn, shows Islam as an inclusive 

religion that is not only intended for one particular class of society but all people in any region. 

 

3. Validity Index 

In fuzzy clustering, a member can be a member of several clusters at once, depending on the 

degree of membership (Dahiya et al., 2021; Ferraro, 2024; Guo et al., 2020). The clustering 

process always seeks the best solution for the defined parameters. However, in some cases 

some clusters do not match the data. To determine the optimum number of clusters, it is 

necessary to measure the validity index (Bharill & Tiwari, 2014). 

a. Partition Coefficient (PC) 

Partition Coefficient (PC) measures how data is divided into homogeneous groups. It is 

used to assess the quality of partitioning in fuzzy clustering, where objects can belong to 
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more than one cluster with different degrees of membership (Eustáquio & Nogueira, 

2020). 

 

𝑃𝐶(𝑐) =
1

𝑁
∑ ∑ (𝜇𝑖𝑗

2)𝑁
𝑗=1

𝑐
𝑖=1       (5) 

 

where c is the number of clusters, N is the number of data, and μ𝑖𝑗 is the membership 

value of the j-th data in the i-th cluster. Partition Coefficient PC(c) describes how well 

the data is distributed in the cth cluster. The membership valueμ𝑖𝑗 indicates how much 

the jth data is connected to the i-th cluster. In this formula, 𝜇𝑖𝑗
2  is used to emphasize 

greater membership, which means objects with stronger membership in a cluster will 

contribute more to the value of this index. The PC(c) value is calculated by taking the 

average of all the data, which gives an idea of the extent to which the data is 

homogeneously divided into clusters. A higher index value indicates that the data in the 

cth cluster is more clearly separated, with more consistent cluster members. 

The most optimal cluster is determined based on the largest PC value in measuring the 

validity index using the PC index. According to (Gowda et al., 2024; Zeng et al., 2025) the 

PC index used to measure the number of overlapping clusters is transformed into a 

decreasing function that can adjust the fuzziness value automatically. Then, the rate of 

decrease in the PC index will be calculated, and the difference between successive 

decreases in the PC index is defined as the maximum PC index, which is used to indicate 

the optimal number of clusters. The higher the PC value, the better the partitioning (in 

the context of fuzzy clustering). The PC value ranges between 0 and 1, where a higher 

value indicates that objects are better separated in clusters with more consistent 

membership degrees (Doan & Nguyen, 2018). 

b. Classification Entropy (CE) 

Classification Entropy (CE) is used to measure uncertainty in object classification. In the 

context of fuzzy clustering, CE measures how dispersed an object's membership in 

various clusters is. The higher the entropy, the more uncertain or "messy" the object's 

membership in various clusters (Kanzawa, 2020; Mahamadou et al., 2020; Suzuki & 

Kanzawa, 2025). Mathematically, Classification Entropy (CE) is defined as: 

 

𝐶𝐸(𝑐) =
1

𝑁
∑ ∑ 𝜇𝑖𝑗𝑙𝑜𝑔(𝜇𝑖𝑗)𝑁

𝑗=1
𝑐
𝑖=1      (6)  

 

where c is the number of clusters formed in the clustering result, and N is the total 

number of clustered data or objects. The notation μ𝑖𝑗 refers to the degree of membership 

of the jth data in the i-th cluster, which indicates how much attachment or membership 

the data has to a particular cluster. The CE value for the cth cluster, CE(c), is calculated 

by summing up the entropy contributions of all the data in the cluster. The entropy value 

for each data is calculated as μ𝑖𝑗 log(μ𝑖𝑗) , where the logarithm is used to measure how 

much uncertainty or confusion is associated with the data's membership in the cluster. 

A lower CE value indicates that the data is more clearly clustered in the cluster, while a 
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higher CE value indicates greater uncertainty in the data's cluster membership. The 

optimal cluster is determined based on the smallest CE value, unlike the PC index. The 

CE index evaluates the randomness of the data in the cluster whose value is in the range 

[0,1] so that if the value gets smaller, closer to 0, the cluster quality improves (Carbone 

& Ponta, 2022; Koltcov et al., 2020; Popkov et al., 2022). 

c. Xie and Beni's Index (XB) 

Xie and Beni's Index (XB) combines cluster separation error with cluster density to 

evaluate clustering quality. This index provides information on how well the cluster is 

formed based on its proximity to the cluster center point and data distribution within 

the cluster. Xie and Beni's index aims to calculate the ratio of total within-group variation 

and group separation (Singh et al., 2017; Tavakkol et al., 2022). Mathematically, Xie and 

Beni's Index (XB) is defined as: 

 

𝑋𝐵(𝑐) =
∑ ∑ (𝑢𝑖𝑘)𝑚‖𝑥𝑘−𝑣𝑖‖2𝑁

𝑘=1
𝑐
𝑖=1

𝑁𝑚𝑖𝑛𝑖,𝑘‖𝑥𝑘−𝑣𝑖‖2     (7) 

 

where N is the number of objects in the research dataset, c is the number of clusters 

formed, 𝑢𝑖𝑘 is the degree of membership of the i-th data in the kth cluster, and m is a 

fuzziness parameter that measures the level of uncertainty or vagueness in the 

clustering, with m > 1, 𝑣𝑖  is the cluster center for object i, 𝑥𝑘 is the data point in the k-th 

cluster, i.e. the center of that cluster. The element 𝑢𝑖𝑘
𝑚  describes the extent to which 

object i belongs to cluster k, considering the fuzziness level. At the same time, |𝑥𝑘 − 𝑣𝑖|
2 

measures the distance between the data point 𝑥𝑘 and the cluster centre 𝑣𝑖  . This XB value 

is used to assess the extent to which the formed clusters are separated and how dense 

the clusters are. The smaller the XB value, the better the quality of the resulting 

clustering, as this indicates that the objects in the cluster are more well-grouped while 

the distance between clusters is larger (Muranishi et al., 2014; Tomašev & Radovanović, 

2016). 

 

 

C. RESULT AND DISCUSSION 

1. Result 

Based on Table 2, it can be seen that the maximum objective function is located in two 

clusters where each cluster has a different number of memberships and centroid values. 

Furthermore, to analyse the characteristics of da'wah potential, it is necessary to analyse the 

selection of optimal clusters using the validity index. 

 

Table 2. Objective function 

Cluster Objective Function 
2 3086683000000 
3 1844838000000 
4 1232504000000 
5 952897168428 
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The validity index has the aim of knowing the most optimal number of clusters as the best 

solution for the parameters defined so as to facilitate the analysis of the characteristics of the 

dakwah map indicators. In this study uses four validity indexes that have been defined by 

Kurniawan & Haqiqi (2015) and Hadi (2017) namely partition coefficient, classification entropy, 

xie and beni's index, and separation index. The results of the validity index analysis are as Table 

3. 

Table 3. Validity index 

Number of Clusters 
Validity Index 

PC CE S XB 

2 0.562 0.628 0.696 0.696 
3 0.464 0.89 0.721 0.721 
4 0.374 1.144 1.125 1.125 
5 0.321 1.341 2.781 2.781 

 

Table 3 shows the results of the analysis using the validity index, based on the results of the 

optimum cluster selection using four validity indexes, the optimum clustering quality lies in the 

number of two clusters because it produces the largest PC value, and has the smallest values 

for CE, S, and XB respectively. Visualization of clustering results of da'wah potential, as shown 

in Figure 1. 

 
Figure 1.  Visualisation of clustering results of da’wah potential 

 

The spatial distribution of clustering results with a number of clusters of 2 is illustrated in 

Figure 1, with a light green map showing districts/cities that fall into cluster 1 and dark green 

showing districts/cities that fall into cluster 2. In addition, the clustering results in Figure 1, 

members of each cluster tend to cluster as in the first cluster tends to cluster in districts/cities 

in the central part of Central Java province. Meanwhile, the second cluster tends to cluster in 

regencies/cities in the western and eastern parts of Central Java province. Thus, the 
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distribution of clustering results shows that some clusters have geographically close members. 

More complete results of the above map illustration can be seen in Table 4. 

 

Table 4. Clustering Results of Dakwah Potential 

No. Cluster 1 No. Cluster 2 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
15 
 
 

Banjarnegara 
Purworejo 
Wonosobo 
Karanganyar 
Sragen 
Rembang 
Holy 
Semarang 
Temanggung 
Kendal 
Trunk 
Pekalongan 
Surakarta City 
Salatiga City 
Pekalongan City 
Tegal City 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
15 
16 
17 
18 

Cilacap 
Banyumas 
Purbalingga 
Kebumen 
Magelang 
Boyolali 
Klaten 
Sukoharjo 
Wonogiri 
Grobogan 
Blora 
Starch 
Jepara 
Demak 
Pemalang 
Tegal 
Brebes 
Magelang City 
Semarang City 

 

Based on Table 4, it can be seen that the number of regions included in cluster 2 is more 

than cluster 1, where cluster 1 consists of 15 regions and cluster 2 consists of 18 regions. 

Furthermore, Table 5 shows that the average variable in the first cluster has one high value 

variable, while in the second cluster there are 6 high value variables. Therefore, the regions 

included in the second cluster have high da'wah potential. 

 

Table 5. Average by indicator of clustering results 

Cluster X1 X2 X3 X4 X5 X6 X7 
1 91,812 11304,562 897,625 704511,312 27970 2690,562 2495,687 
2 122 14073,105 1866,842 1283610,105 42460,789 4234,789 1654,947 

Global 108,2 12807,485 1423,771 1018879,229 35836,428 3528,857 2039,285 

 

Based on the results of the FGWC analysis in the previous section, it was found that the 

optimum number of clusters was two clusters. Thus, this section will show the spatial 

distribution for each indicator that measures the potential of da'wah as many as two clusters. 

The distribution of the number of pesantren in Central Java Province is shown in Figure 2. In 

the figure, it appears that the darker the colour of the location, the more the number of 

pesantren in the region. It can be seen that the regions with the largest number of pesantren 

range from 128 to 286, while the regions with the smallest number of pesantren range from 8 

to 127. Magelang, Cilacap, Grobogan, Banyumas, Temanggung, Semarang City, Pemalang, 

Semarang, Jepara, Pati, Wonosobo, and Sragen are the regions of the second cluster that have a 

large number of pesantren.  
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Figure 2. Spatial distribution of the number of pesantren in Central Java province 

 

The distribution of the number of santri in Central Java Province is shown in Figure 3. In the 

figure, it appears that the darker the colour of the location, the more the number of students in 

the region. It can be seen that the region with the highest number of santri ranges from 11,991 

to 38,729, while the region with the lowest number of santri ranges from 714 to 11,990. 

Magelang, Pemalang, Pati, Grobogan, Temanggung, Brebes, Jepara, Sragen, Rembang, 

Wonosobo, Kendal, Cilacap, Banyumas, Tegal, Demak, Purworejo, Kudus, and Banjarnegara are 

the second cluster regions that have a large number of students. 

 

 
Figure 3. Spatial distribution of the number of santri in Central Java province 
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The distribution of the number of kyais in Central Java Province is shown in Figure 4. In the 

figure it appears that the darker the colour of the location, the more the number of kyai in the 

region. It can be seen that the regions with the highest number of kyais range from 49 to 3,691, 

while the regions with the lowest number of kyais range from 3,692 to 10,132. Grobogan and 

Demak are the second cluster regions that have a large number of kyais. 

 

 
Figure 4. Spatial distribution of the number of kyais in Central Java province 

 

The distribution of Muslim population in Central Java Province is shown in Figure 5. The 

figure shows that the darker the colour of the location, the more Muslim population in the 

region. It can be seen that the region with the most Muslim population ranges from 111,878 to 

1,044,653, while the region with the least Muslim population ranges from 1,044,645 to 

1,937,772. Brebes, Cilacap, Banyumas, Tegal, Pemalang, Grobogan, Klaten, Kebumen, Semarang 

City, Sukoharjo, Blora, Magelang, Pati, Demak, Jepara, and Wonogiri are the regions in the 

second cluster that have a large Muslim population. 
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Figure 5. Spatial distribution of Muslim population in Central Java province 

 

The distribution of non-Muslim population in Central Java Province is shown in Figure 6. 

The figure shows that the darker the colour, the more non-Muslim population in the region. It 

can be seen that the region with the highest number of non-Muslim population ranges from 

3,730 to 77,940, while the region with the lowest number of non-Muslim population ranges 

from 77,941 to 294,687. Semarang City, Surakarta City, and Klaten City are the second cluster 

regions that have a large number of non-Muslim residents. 

 

 
Figure 6. Spatial distribution of non-Muslim population in Central Java province 

 

The distribution of the number of mosques in Central Java Province is shown in Figure 7. 

The figure shows that the darker the colour of the location, the more the number of mosques in 
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the region. It can be seen that the region with the highest number of mosques ranges from 231 

to 3,357, while the region with the lowest number of mosques ranges from 3,358 to 7,931. 

Banyumas, Grobogan, Cilacap, Brebes, Kebumen, Banjarnegara, Jepara, Klaten, Blora, Demak, 

Boyolali, Semarang, Kendal, Batang, Magelang, Pemalang, Pati, Temanggung, and Wonogiri are 

the regions of the second cluster that have a large number of mosques. 

 

 
Figure 7. Spatial distribution of the number of mosques in Central Java province 

 

The distribution of population density in Central Java Province is shown in Figure 8. In the 

figure it appears that the darker the colour of the location, the more population density in the 

region. It can be seen that the regions with the most population density range from 479 to 3,384, 

while the regions with the least population density range from 3,385 to 11,293. Surakarta City, 

Magelang City, Pekalongan City, Tegal City, and Semarang City are the second cluster regions 

that have the highest population density. 

 

 
Figure 8. Spatial distribution of population density in Central Java province 
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2. Discussion 

The teachings of Islam which are rahmatan lil alamin are flexible and universal (Hauser, 

2012; Shehu, 2017). This makes the teachings of Islam applicable in all times and spaces. A well-

known term to describe this is al-Islam shalih likulli zaman wa makan. Because of this 

characteristic, Islam cannot be identified with arabisation, but on the other hand it can be 

collaborated with any other culture where it is anchored. Islamic Da'wah is in contact with 

various regions of society (Suriati et al., 2020). One region with another has its own 

characteristics and characteristics. This can be seen from differences in mindset, culture and 

traditions expressed, life orientation, livelihoods, and also the natural conditions in which they 

live. This diversity affects people's acceptance of a religion and the spread of a religion in their 

lives.  

The geographical-sociological mapping analysis as described above is an important 

consideration in the formulation of a da'wah approach strategy. In relation to the three main 

variables of da'wah mapping (subject, object, and environment), Islamic da'wah cannot be 

carried out with a uniform approach in all regions. Regional differences result in differences in 

da'wah approach strategies as well. There are differences in strategy between areas that are 

densely populated with Muslims and densely populated with non-Muslims; between areas that 

have many pesantren and few pesantren; between areas that are densely populated with santri 

and few santri; and between areas that have many houses of worship (mosques-mushalla) and 

few houses of worship.  

The formulation of a targeted da'wah strategy must refer to the conditions of the local 

community based on the mapping above. Mapping does not only aim to see what and where are 

the potential da'wah areas, but more important than that is to explore the right da'wah strategy 

for these areas. Of course, the main keyword of da'wah for areas with diverse geographical-

sociological backgrounds is 'inclusive da'wah'. Inclusive da'wah can simply be defined as 

da'wah that is open to dialogue with various other cultures (Ismail & Uyuni, 2020; Karim & 

Riyadi, 2024). Therefore, the strategic model of da'wah approach built in the context of 

differences in the potential of da'wah areas must stand on the principles of openness, justice-

egalitarianism, welfare development, and peace. Areas that belong to the first cluster with 

lower da'wah potential than the second cluster can produce a new formulation or model in the 

da'wah approach strategy. The following will present a da'wah model that can be applied in the 

context of the da'wah potential above. 

a. Da’wah between regions in the first and second clusters must be carried out 

comprehensively and collaboratively. This approach emphasizes the importance of 

cooperation between regions with higher da’wah potential in the second cluster and 

regions in the first cluster with lower da’wah potential. In this case, the regions in the 

second cluster, which show higher da’wah potential, can become a model or basis for 

developing da’wah programs for the regions in the first cluster. This collaboration will 

strengthen the da’wah network and enable the transfer of knowledge and experience 

from more developed regions to regions in need. Identifying each region's strengths and 

weaknesses in these two clusters is important. Areas with higher da’wah potential in the 

second cluster often have the more mature social and cultural infrastructure to support 

da’wah activities. In contrast, areas in the first cluster may face limited access to 
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religious education, low religious awareness, or even social disparities that exacerbate 

the da’wah process. Therefore, a collaborative approach that prioritizes synergy 

between these regions is essential to maximize the da’wah potential in each area. 

b. Dawah subjects, such as Kiyai and Santri, who are in the second cluster, have great 

potential to collaborate with dawah subjects in the first cluster in carrying out dawah 

activities. This collaboration can form a broader and more effective dawah network, 

where the involvement of both parties reinforces and complements each other. In this 

context, the role of da'wah organizations with a strong institutional base, such as 

Nahdlatul Ulama (NU) and Muhammadiyah, can be optimized to support the spread of a 

more inclusive and well-organized da'wah. With their extensive networks and resources, 

these two organizations can play a major role in formulating a more holistic and 

comprehensive da'wah strategy, both locally and nationally. Cooperation between Kiyai, 

Santri, and these da'wah organizations can create stronger synergies in introducing 

da'wah with an approach that is more contextual and relevant to the needs of society. 

For example, da'wah organizations such as NU and Muhammadiyah, which have 

experience managing religious social activities, can provide logistical support, human 

resources, and even funds to expand the scope of da'wah. On the other hand, Kiyai and 

Santri, who have a deep understanding of Islamic teachings, can provide more in-depth 

da'wah content in accordance with the spiritual needs of the local community. 

c. Based on the mapping of da'wah in this study, Surakarta is categorized as an area with a 

large non-Muslim population. This presents a challenge for the development of da'wah 

in the area, where tensions between Muslims and non-Muslims often arise. On the one 

hand, the existing diversity should be an opportunity to strengthen tolerance and 

cooperation between religious communities. However, on the other hand, the existence 

of groups that exploit religious issues for political gain can trigger sharper polarisation, 

even making matters worse by reinforcing radical views. One factor that exacerbates 

this situation is the political control that non-Muslim groups have in the public sphere, 

which sometimes creates dissatisfaction among some Muslims. In some cases, radical 

groups can take advantage of this situation to gain the sympathy of people who feel 

marginalized or neglected by the government or socio-political life. Thus, although 

regions such as Surakarta have great potential for peaceful and inclusive da'wah, they 

can be fertile ground for spreading extremist ideologies. On the other hand, a da'wah 

approach based on tolerance and mutual understanding between religious communities 

remains the long-term solution that needs to be prioritized. A more contextualized 

implementation of da'wah, tailored to local social and cultural conditions, will 

strengthen interfaith relations without damaging the harmony that has already been 

established. Therefore, it is important for preachers to not only focus on spreading 

religious teachings but also on raising social awareness about the importance of living 

peacefully side by side in a pluralistic society. 
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D. CONCLUSION AND SUGGESTIONS 

This study contributes to Islamic studies, especially da'wah in Indonesia. The study was 

conducted using a spatial clustering algorithm approach. The spatial clustering algorithm used 

in this study is fuzzy geographically weighted clustering (FGWC) to optimise the clustering 

quality. The da’wah potential of each district/city in Central Java province varies, with each 

having a specific pattern of cluster formation. However, the distribution of the clustering results 

shows that each cluster has geographically close members. The FGWC analysis results indicate 

that each cluster's members tend to group together. For example, cluster one tends to group in 

districts/cities in the central part of Central Java province. In contrast, the second cluster tends 

to group together in districts/cities in the western and eastern parts of Central Java province. 

Furthermore, on average, in cluster one, there is one variable with a high value, while in the 

second cluster, there are six variables with high values.  

Therefore, the areas included in the second cluster have high da'wah potential. In other 

words, the areas in the second cluster have the potential for developing inclusive da'wah that 

promotes moderate Islamic values (rahmatan lil alamin), so this potential must be continuously 

maintained and developed. Meanwhile, in the first cluster, there is diversity, so there is a 

mixture of religious orientation and material orientation (abangan, nationalists, 

fundamentalists) so this cluster requires special attention to carrying out inclusive da'wah 

development programmes. In addition, the differences in the potential for da'wah between 

regions in the cluster require a comprehensive and collaborative da'wah approach strategy so 

that regions with potential for da'wah can become a basis for the development of other regions 

where the potential for da'wah is still low. These results can be used as a strategy for mapping 

priority da'wah areas, allocating effective resources, and developing a more contextualised 

da'wah approach according to the characteristics of each cluster. 
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