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ABSTRACT

Limited involvement of communities and village institutions in planning,
implementing, and supervising village development activities, as well as difficulty in
monitoring development results, resulted in a lot of untapped natural potential in
traditionally managed villages due to technological limitations and low levels of
education. Development in rural areas faces obstacles from internal factors such as
lack of initiative and knowledge among rural communities and external factors such
as constraints on government support. Village development and assistance program is
a strategy implemented to accelerate socio-cultural development to increase the
capacity of village governance and more organized administration. The village
assistance programme can motivate and engage rural communities during the
participatory and transparent phase of village development. The criteria used in this
study were produced through the identification, verification, and validation stages by
experts consisting of academian, government, and researchers. The objectives of this
research are to develop a community standard of living index based on verified criteria
collected from selected communities, to cluster the village based on the community
standard of living index, to classify a village based on the Developing Village
Index(DVI), Human Development Index(HDI), and Community Standard of Living
Index(CSL1I), and to map the relevant experts with the priority needs of a village based
on the input from the villages. The initial stage in this study involved the design of the
questionnaire, the process of criteria weighting, and the scoring of villages by
communities. CSLI was developed to represent the community welfare level for each
village. Clustering techniques such as Self-Organizing Map, Fuzzy C-Means, and Xie-
Beny methods are utilized to clustering villages according to the Community Standard
of Living Index. The Fuzzy Tsukamoto and Smallest of Maximum methods were then
used to classify villages into less development, which involved CSLI-Clusters as
indicators. Using the cosine similarity algorithm for knowledge recommendation is
village identified, utilizing community feedback as the foundation. Based on the
clustering results using CSLI Score, Head of Family, and Number of Residence
criteria, it is stated that all villages are divided into 3 clusters, which are CSLI-Good,
CSLI-Average, and CSLI-Poor. The classification technique using the CSLI-Cluster,
DVI, and HDI criteria showed that as many as 22 villages had the status of Less
Development level, and 8 villages were declared Developed. This research identified
the following recommended fields: agricultural science in 11 villages, social sciences
in 11 villages, economics in 10 villages, entrepreneurship in 8 villages, marine science,
forestry, and computers in 11 villages each, and regional planning in 2 villages with
82% accuracy. The result validation of decisions on the placement of accompanying
experts in each village with actual data was carried out using the confusion matrix
metho, which are accurate = 0.819, precision = 1, recall = 0.819, and F1-Score = 0.9.
This shows that the accuracy status indicates a high percentage of correct predictions,
and then the F1 Score of 0.9 indicates a well-balanced trade-off between precision and
recall, demonstrating the model's overall effectiveness. The government can use the
findings of this research as a decision-making tool regarding equitable village
development programs.

Keywords: Rural, village assistant, indexing, clustering, classification,
recommendation, DSS
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CHAPTER 1

INTRODUCTION

1.0 Background of the Study
Discussions on the framework have been started from 2021 - 2027, and regarding to
the increasing importance given to rural areas by the European Union, the multiplicity
of resources and their positive benefits can be influential factors for sustainable rural
development (Abreu et al., 2019). Regarding the implementation of the framework by
the European Union, all levels of government can work together to develop rural areas.
The author's concern in this study is that the delivery of the latest information about
the status of the village is prolonged. Besides that, there has been no source of
information explaining the stages of implementing equitable development through
village assistance programs. Previous research stated that data collection on village
potential was carried out by the Central Bureau of Statistics of South Sulawesi
Province every three times in 10 years. However, it did not explain which areas had
high or low village potential (Azrahwati et al., 2022). Village potential is a resource or
asset owned by a village that can be utilized to advance the village to improve
community welfare, covering the social, economic, and regional facilities and
infrastructure (Annisa Nur Fathia et al., 2018). Subsequent research stated that the
Ministry of Rural and Transmigration had not provided the latest data regarding
updating village data in Yogyakarta up to 2022, so the classification results displayed
still use data in 2016. However, several studies reported that the statuses of several
villages had changed (Salima & Ilham, 2022).

The low participation of the communities and village institutions in planning,

implementing, and controlling village development activities, as well as the



preservation of development results, has resulted a lot of natural potential in the
village, which is still managed traditionally due to the inability to master technology,
relatively low community education and the tendency of the villagers to accept
conditions as they are. Generally, the development of rural areas has not been
implemented due to internal factors originating from the village, namely the lack of
initiative and knowledge from the village community and external factors originating
from the government in socializing and providing assistance to rural communities
(Andari & Ella, 2019). The alternative that can be performed to realize an independent
village is to apply the method of coaching and mentoring or direct assistance to carry
out the acceleration of development in the socio-cultural aspect, strengthen the
capacity of the village government, and structure government administration (Nur
Arifah & Kusumastuti, 2019). Based on the previous research results, it is necessary
to have a strategic role of experts as companions who became motivators of initiative,
awareness, and participation of rural communities to create independent villages that
can act as development subjects starting from the planning, implementation, and
evaluation stages of village development which are carried out in a participatory,
transparent manner.

In order to implement village development programs aimed at improving the
quality of life of people in rural areas, a study applies the Self-Organizing Map and
Fuzzy C-Means methodology to classify families in the community based on socio-
demographic information obtained through surveys (Morales et al., 2024). This
research is directed to investigate family patterns and characteristics at the community
level, with the hope that a deeper understanding of these socio-demographic structures
can help plan and implement village development programs more effectively. Previous

research evaluated the environmental sustainability of rural communities using the



improved TOPSIS method and entropy weighting method (Lin & Hou, 2023), where
the study results provide references and guidance for policy makers for 1CT-based
sustainable development initiatives.

Based on the statement by the Central Bureau of Statistics (Badan Pusat
Statistik) of South Sulawesi that experts are needed to assist the community in
managing village assets so that all resources can be maximized for the welfare of the
community, then the village assistance organizers need information sources that serve
as guidelines for the placement of experts so that the implementation of village
development equity is more equitable on target. The literature on village development
has achieved significant progress in Infrastructure and Basic Services. However, there
is a knowledge gap in terms of technology and innovation that can support the
improvement of the quality of life in the village. Therefore, this research contributes
to the acceleration of equitable distribution of village development through the support
and role of information technology.

The strategy for equitable development through the placement of experts
targeted in a village has guidelines that are generated through renewal processes,
including (1) Clustering the standard of living index of the community in a village
using the combination of the Fuzzy C-Means, Self-Organizing Map and Index Xie-
Benny methods. (2) Classifying villages based on the developing village, human
development, and community standard of living index was carried out by using the
Fuzzy Tsukamoto - Smallest of Maximum Defuzzification method to determine the
status of underdeveloped villages. (3) Determining the field of expertise of the village
assistant that is relevant to the problems in a village through the text mining process

using the cosine similarity algorithm.



1.1 Problem Statement

In this research, the problem statement that can be identified are :

A research by Azrahwati et al., (2022) stated that data collection for identifying
the potential of a village is carried out by the Central Bureau of Statistics of
South Sulawesi (Badan Pusat Statistik Provinsi Sulawesi Selatan) once in every
3 or 4 years. However, the results of this data collection did not cluster the
villages based on the standard of living of the villages which has the ability to
serve as guidelines and instructions for improving people's welfare. The
implication is that the information reported to the central government cannot
describe the real and current conditions which have an impact on the success of
government support on villages because of lack of objective, during the decision-
making (Astuti, 2017). Supandi et al., (2020) stated that developing villages need
information about community needs, where clustering the villages based on
characteristics can be used as a basis for development.

The second problem concerns the methodology used by the Central Bureau of
Statistics to determine the priority scale in providing support to disadvantaged
villages has not used indicators of the actual condition approach, as stated that
the indicators used by the Central Bureau of Statistics to determine the priority
have not been able to represent the actual conditions of a village (Okfalisa et al.,
2021). The implication is that the village development index has not been able
to determine activities for the village development programme. Purwanto(2017)
stated that one of the weaknesses of the village development index is that it does
not involve the community in its assessment and calculation, in fact in an effort
to see services that have been carried out by the government, an assessment from

the community is needed.



The third problem is on matching of experts to suit the needs of the villages.
Currently the skills in the fields of science possessed by village assistants are not
relevant to the problems that are currently happens in a village (Dianto, 2019).
The findings from this research that the village assistants who were suppose to
be professional experts were still lacking in knowledge and mastery of
community empowerment and mentoring (Suheryadi, B., Shomad, A., &
Djatmiati, 2020). In addition, that the expertise or skills possessed by the village

assistant are not in line with the expectations.

1.2 Objectives

After outlining the issues related to the strategy for implementing equitable village

development, four objectives that have been identified for this research are stated as

follows:

To develop a community standard of living index based on verified criteria
collected from selected communities.

To cluster the village based on the community standard of living index using
hybrid Fuzzy C-Means, Self-Organizing Map, and Xie-Beny.

To classify a village based on the Developing Village Index(DVI), Human
Development Index(HDI), and Community Standard of Living Index(CSLI)
using the Fuzzy Tsukamoto — Smallest of Maximum Defuzzification, relevant
expertise in term of his/her area of specialization that suit to the needs of
prioritised villages.

To map the relevant experts with the priority needs of a village based the input

from the villages using cosine similarity text mining process.



1.3

Research Questions

The research questions of this study are stated as follows:

Vi

vii

viii

Who is the source of information for the data needed?

What are the criteria used to determine the community standard of living index?

What is the best clustering technique to cluster the villages based on its

community standard of living index?

What are the input criteria to determine the best clustering technique?

What are the input indicator to determine the classification the villages?

What are the rules to classification the villages?

What are the input data to determine the field of expertise needed by a village?

What are the indicators to validate the right placement of experts in a village?

Table 1.1: Relationship problem statement, research object, research question

Problem Statement

Research Objectives

Research Questions

. Village

potential data
collection is carried out

by the Central Bureau of

Statistics of South
Sulawesi (Balai Pusat
Statistik Provinsi

Sulawesi Selatan) every
three times in 10 years.
However, the data
collection results did not

explain village clustering,

which can serve as
guidelines and
instructions for
improving people’s
welfare.

.To

develop a
community standard
of living index based
on verified criteria
collected from

selected communities.

ii. To cluster the village

based on the
community standard
of living index using
hybrid C-
Means, Self-

Organizing Map, and

Fuzzy

Xie-Beny

i. Who is the source of
information for the data
needed?

ii. What are the criteria
used to determine the
community standard of
living index?

iii. What is the best
clustering technique to
cluster the villages based
on its ccommunity

standard of living index?
iv. What are the criteria
input to determine the
best clustering

technique?




ii.The

concerns

second problem
the
methodology used by the
of
Statistics to determine
the

Central Bureau
priority scale in
providing support to
disadvantaged villages
has not used indicators of
the

actual condition

approach, however the
by
Statistical

indicators  used
Central
Agency to determine the
priority have not been
able to represent the
actual conditions of a

village.

iii.To classify a village

based on the
Developing
Index(DVI),
Development
Index(HDI),

Community Standard

Village

Human

and

of Living
Index(CSLI) using the
Fuzzy Tsukamoto —
Smallest of Maximum
Defuzzification,

relevant expertise in
term of his/her area of
spesialization that suit
to the needs of a

prioritised villages.

v. What are the input
indicator to determine
the classification the
villages?

vi. What are the rules to
classification the

villages?

iii.Matching of experts to
suit the needs of the
villages,
skills in the fields of

science

currently the

possessed by
village assistants are not
relevant to the problems
that currently happen in a

village.

iv. To map the relevant

experts with the
priority needs of a
village based on the
input  from  the
villages using the
cosine similarity text

mining process

vii.  What are the input
data to determine the
field
needed by a village?
What

validate

of  expertise

indicators
the

viii.
right
placement of experts

in a village?

1.4 Justifications and Significance of the Study

After interviews with authorized sources, it can be said that this research is
fundamental because it is imperative to support the implementation of equitable village
development. Based on village ranking status in 2020 submitted by the Ministry of

7



