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Abstract— Digital transformation at the local government level
requires reliable human resources, particularly in terms of digital
literacy. However, the evaluation of digital literacy is often
conducted manually and subjectively, making the results less
consistent and difficult to use as a basis for data driven decision
making. This study aims to develop a decision support system by
integrating the Analytical Hierarchy Process method with a
centralized database to support village decision making. The case
study was conducted in Clarak Village, Leces District. The
proposed system is designed to evaluate digital literacy based on
several criteria, including the ability to use digital technology,
understanding of digital information, digital security and ethics,
and the use of technology in work activities. The research method
applies a Hybrid Waterfall SPK approach consisting of
requirement  analysis, system and database design,
implementation, AHP integration, functional testing, validation,
and usability evaluation. The centralized database is used to
manage user data, criteria, weights, and evaluation results in an
integrated manner. The expected result of this research is a
prototype of an AHP based decision support system that can
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produce objective, measurable, and consistent digital literacy
evaluations to support effective village level decision making.
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I. INTRODUCTION

Digital transformation has become an essential agenda for
public sector organizations, including local government
institutions. The adoption of digital systems is expected to
improve  administrative  efficiency, service quality,
transparency, and data-driven decision-making. However,
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digital transformation is not only determined by technological
infrastructure, but also by the digital literacy of users who
operate and manage information systems. Recent studies
emphasize that digital literacy plays an important role in
supporting successful digital transformation because it enables
users to understand, evaluate, and apply digital technologies
effectively in organizational activities[1] [2].

Digital literacy is a multidimensional capability that
includes digital skills, digital competencies, digital thinking,
information management, communication, safety, and
problem-solving ability. Previous studies have shown that
digital literacy assessment is important for identifying user
readiness and improving the effectiveness of digital system
implementation [3], [4]. In the context of local government,
digital literacy becomes increasingly relevant because village
officials are required to manage data, use digital platforms, and
support  administrative  services through information
technology. Therefore, a structured and measurable digital
literacy evaluation model is needed to support better decision-
making at the village level [5].

In practice, digital literacy evaluation in local institutions is
often conducted manually through simple questionnaires or
subjective assessments. This condition may lead to inconsistent
results, limited data integration, and difficulties in using the
evaluation results as a basis for decision-making. In addition,
evaluation data that are stored separately may reduce data
accessibility, consistency, and long-term usability. To address
these problems, a decision support system is needed to process
evaluation data systematically and produce objective decision
recommendations[6].

The Analytical Hierarchy Process method is one of the
multi-criteria decision-making methods widely used in decision
support systems. This method enables decision makers to
structure complex problems into hierarchical levels, compare
criteria pairwise, calculate priority weights, and produce ranking
results based on quantitative analysis. Several recent studies
have implemented AHP in decision support systems for
evaluation and selection processes, showing that AHP can
support more structured, consistent, and measurable decision-
making [1].

Although many studies have applied AHP in decision
support systems, most of them focus on employee evaluation,
product selection, or academic decision-making. Limited studies
specifically integrate AHP with a centralized database for
digital literacy evaluation in village-level institutions. This
indicates a research gap in the development of an integrated
decision support system that combines multi-criteria analysis,
centralized data management, and digital literacy assessment in
a local government context [7].

Previous studies have applied Decision Support Systems
(DSS) and the Analytic Hierarchy Process (AHP) in various
village-related decision-making contexts. For example, Yusman
et al. developed an AHP-based DSS for selecting village head
candidates using Super Decision software, where the main focus
was the ranking of candidates based on predefined criteria.
Another recent study by Aliya et al. applied a DSS using the
Fuzzy AHP and Weighted Product methods to determine village
development priorities in Musrenbangdes, mainly emphasizing
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criteria weighting and alternative ranking for development
programs [8].

However, most previous DSS + AHP studies focused
primarily on the calculation process and ranking results, while
data management and long-term village decision documentation
were not the main concern. Therefore, this study differs from
previous research by integrating an AHP-based DSS with a
centralized database. The centralized database is designed to
store criteria, alternatives, assessment data, ranking results, and
decision history in one integrated system. This integration is
expected to improve data consistency, transparency,
accessibility, and traceability in village decision-making
processes[9].

Based on this gap, this study aims to develop an AHP-based
decision support system with centralized database integration to
enhance village decision-making. The case study is conducted
in Clarak Village, Leces District. The proposed system evaluates
digital literacy based on several criteria, including digital
technology usage, digital information understanding, digital
security and ethics, and technology utilization in work activities.
The main contribution of this study is the development of an
integrated system model that can produce objective, measurable,
and consistent digital literacy evaluation results to support more
effective decision-making at the village level [10].

II. LITERATURE REVIEW

A. Digital Literacy in Local Government Information Systems

Digital literacy is an essential factor in supporting the
successful implementation of information systems, especially
in local government institutions. It is not limited to the ability
to operate digital devices, but also includes the ability to access,
evaluate, manage, and use digital information effectively and
responsibly [11]. Recent studies explain that digital literacy
consists of several dimensions, such as digital skills, digital
competence, digital thinking, information management,
communication, security awareness, and problem-solving
ability. In the context of local government, digital literacy is
important because village officials are required to manage
administrative data, operate digital platforms, and provide
technology-based public services [12].

The success of digital transformation in public sector
organizations is strongly influenced by the readiness of human
resources. Digital transformation will not be optimal if users do
not have adequate digital literacy to operate and utilize
information systems. A recent study on public sector digital
transformation shows that the digital literacy of government
apparatus plays a significant role in supporting the effectiveness
of digital-based public services. Therefore, the evaluation of
digital literacy is needed to identify user readiness and to support
decision-making related to system development, training, and
digital service improvement [13].

B. Decision Support System for Data-Driven Decision-
Making

A Decision Support System is a computer-based information
system designed to assist decision makers in solving semi-
structured and unstructured problems. DSS combines data,
models, analytical methods, and user interfaces to produce
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information that supports objective and rational decision-
making. In an organizational context, the use of data in decision-
making is influenced by data quality, analytical culture, and data
availability [4]. Therefore, DSS is relevant for helping local
government institutions process evaluation data systematically
and reduce subjectivity in decision-making.

In this study, DSS is positioned as a solution to the problem
of digital literacy evaluation that is still conducted manually and
subjectively. Manual evaluation often causes inconsistent results
and makes it difficult for decision makers to use the data as a
basis for planning digital capacity improvement. By using DSS,
evaluation data can be processed more systematically, stored
properly, and presented in the form of measurable results. This
allows village-level decision makers to obtain clearer
information regarding the digital literacy condition of system
users [14].

C. Analytical Hierarchy Process in Decision Support Systems

The Analytical Hierarchy Process is a multi-criteria
decision-making method that is widely used in decision support
systems. AHP works by structuring complex problems into a
hierarchy consisting of goals, criteria, subcriteria, and
alternatives. This method uses pairwise comparison to
determine the priority weight of each criterion. Recent studies
show that AHP can be implemented in web-based systems and
can support decision-making involving multiple criteria and
multiple users [10]. AHP is also useful because it provides a
consistency mechanism through pairwise comparison.
However, consistency remains an important issue in AHP-
based decision-making because decision makers may provide
inconsistent judgments when comparing criteria. For this
reason, the use of AHP in DSS should include a consistency test
to ensure that the resulting priority weights are valid and
acceptable. Several recent studies have applied AHP in
evaluation-based decision support systems, such as employee
promotion evaluation, showing that AHP can support more
structured and measurable decision-making.

D. Centralized Database Integration

A centralized database is an important component in the
development of an integrated decision support system. Through
a centralized database, user data, criteria, weights, and
evaluation results can be stored in one integrated system. This
approach supports data consistency, easier access, and more
efficient data management. In data-driven decision-making,
data quality and centralized data use are important factors that
influence how organizations use data in the decision-making
process [15].

In the context of this study, centralized database integration
is used to support the management of digital literacy evaluation
data. The system is expected to store all evaluation components,
including user data, assessment criteria, AHP weights, and final
evaluation results. This design allows the system to provide
consistent, accurate, and accessible information for village-
level decision-making. Therefore, centralized database
integration strengthens the role of DSS as a data-based
evaluation tool [16].

43

ISSN: 2686-3480

E. Research Gap

Previous studies have discussed digital literacy, decision
support systems, and AHP separately. Digital literacy studies
generally focus on conceptual frameworks, user competence, or
survey-based assessment. Meanwhile, AHP-based DSS studies
are commonly applied to employee evaluation, product
selection, or other selection problems[17]. However, studies
that specifically integrate AHP, centralized databases, and
digital literacy evaluation in village-level government
institutions are still limited.Based on this gap, this study
proposes an AHP-based decision support system with
centralized database integration to enhance village decision-
making. The novelty of this study lies in the integration of
multi-criteria decision-making, centralized data management,
and digital literacy evaluation in one system model [6], [18].
The proposed system is expected to produce objective,
measurable, and consistent evaluation results that can support
decision-making at the village level. TABLE 1 presents the
differences between previous DSS + AHP studies and the
proposed study. The comparison shows that previous studies
mainly focused on the ranking process, while this study
emphasizes the integration of AHP with a centralized database
to support data consistency, decision documentation, and
traceability in village decision-making.

TABLE 1. Comparison of Research Contributions between Previous DSS +
AHP Studies and the Proposed Study

Previous DSS + .
Aspect AHP Studies This Study
Supporting
Ranking alternatives Vlllage decision-
. . making through
Main focus or selecting the best
candidate/program AHP and
prog centralized data
management
AHP, Fuzzy AHP, | AHP integrated
Method WP, SAW, or other | with centralized
ranking methods database
Stores criteria,
Mostly focused on | alternatives,
Data . .
calculation and | scores, ranking
management .
ranking results, and
decision history
Helps users
determine
System Helps users determine priorities .?nd
o . manage decision
contribution priorities .
data in an
integrated
system
Decision records
Decision Limited or  not | canbe stored and
documentation | emphasized accessed for
future reference
Research Candidate selection, | Village decision-
context development priority | making with
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Previous DSS + .
Aspect AHP Studies This Study
ranking, or | centralized
administrative database
selection integration

III. RESEARCH METHOD

A. Research Design

This study uses a system engineering approach to develop a
decision support system based on the Analytical Hierarchy
Process and centralized database integration. The system is
designed to support digital literacy evaluation and improve
village-level decision-making. The research adopts a Hybrid
Waterfall Decision Support System approach, which combines
structured software development stages with multi-criteria
decision-making mechanisms [19] [20].

The Waterfall model is used to guide the system
development process, including requirement analysis, system
design, implementation, testing, and evaluation. Meanwhile,
the Analytical Hierarchy Process is applied as the decision-
making method to determine the priority weight of each digital
literacy criterion and to generate measurable evaluation results.
The centralized database is used to store user data, assessment
criteria, AHP weights, and evaluation results in an integrated
manner [21].

B. Research Location and Object

The research was conducted in Clarak Village, Leces
District, as the case study location. This location was selected
because the village requires a structured and technology-based
system to support digital literacy evaluation. The object of this
research is the development of a decision support system that
can evaluate the digital literacy level of system users in a local
government institution [22].

C. Research Stages

The research stages are arranged systematically using the
Hybrid Waterfall Decision Support System approach. The
stages are shown in Fig. 1.

Determination of
Digital Literacy
Criteria

I

System and
Centralized Database
Design

Problem Identification »|Reguirement Analysis >

4

System Testing and <
Walidation

J

Result Analysis and
Report Preparation

Decision Support
ystem

Implementation Integration

‘ AHP Method ‘

Fig. 1. Research Flow
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D. Data Collection Techniques

The data collection techniques used in this study are presented
in TABLE 2.

TABLE 2. Data Collection Technique

Collection
Data Type Data Source Method
Digital Scientific  literature | Literature study
literacy and system
criteria  and | requirements
subcriteria
System Village officials and | Observation and
requirement system users interview
data
Digital Respondents or | Questionnaire
literacy system users
assessment
data
AHP pairwise | Experts and selected | AHP
comparison users questionnaire
data
Evaluation Decision support | System
result data system documentation

E. Research Variables

The variables in this study consist of input variables, process
variables, and output variables, as shown in TABLE 3.

TABLE 3. Research Variables

Variable Description Indicators
Type
Digital technology
usage, digital
Inout Data used as the | information
P basis for digital | understanding, digital
variable . - . .
literacy evaluation | security and ethics,
technology utilization in
work activities
Data  processing | Criteria weight, pairwise
Process . . .
variable mechanism using | comparison value,
AHP consistency ratio
Final result | Digital literacy score,
Output generated by the | ranking or category,
variable decision  support | evaluation
system recommendation

F. AHP Calculation Produre

The Analytical Hierarchy Process method is used to
determine the weight of each digital literacy criterion. The AHP
calculation procedure consists of several steps. First, the
decision hierarchy is structured based on the goal, criteria,
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subcriteria, and alternatives. Second, pairwise comparison
matrices are created using the Saaty scale from 1 to 9. Third,
the matrices are normalized to obtain the priority weight of each
criterion. Fourth, consistency testing is conducted to ensure that
expert judgments are logically acceptable.

The consistency test is carried out by calculating the
Consistency Index and Consistency Ratio. If the Consistency
Ratio value is less than or equal to 0.1, the judgment is
considered consistent and can be used in the decision-making
process. If the Consistency Ratio value is greater than 0.1, the
pairwise comparison must be reviewed and corrected.

G. System Design

The proposed system is designed as a web-based decision
support system with a centralized database architecture. Users
access the system through a browser, while the server manages
application logic and AHP calculations. The centralized
database stores all system data, including user data, criteria
data, comparison values, criteria weights, and evaluation
results.

H. System Testing and Validation

System testing is conducted to ensure that the developed system
works according to the specified requirements which can be
seen in TABLE 4. The testing includes functional testing, AHP
validation, and usability testing.

TABLE 4. System Testing Plan

Testing
Type Purpose Expected Result
. To ensure that each | All features run
Functional .
testin system feature works | according to user
& properly requirements
To compare system | The system produces
AHP calculation results | accurate and
validation | with manual AHP | consistent AHP
calculation results
Usability To evaluate ease ofuse | The system is easy to
. from the user | understand and
testing .
perspective operate
To ensure that data are | Data are consistent,
Database : :
. stored and retrieved | integrated, and
testing .
correctly accessible

I Data Abalysis Techique

Data analysis is conducted using the AHP-based decision
support system. The collected data are stored in the centralized
database and processed through several stages. As shown in
TABLE 5, the digital literacy evaluation hierarchy is arranged.
Second, the pairwise comparison matrix is calculated to obtain
the priority weight of each criterion. Third, the consistency ratio
is calculated to validate the expert judgment. Fourth, the final
digital literacy score is calculated based on the criteria weights
and respondent assessment data. The final score is classified
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into digital literacy categories and displayed by the system as
an evaluation result. The results are then analyzed to determine
the level of digital literacy and to support village-level decision-

making.

TABLE 5. Pairwise Comparison Matrix
Criteria C1 C2
Cl1. Digital

Technology
Usage Ability
C2. Digital
Information
Understanding
C3. Digital
Security  and
Ethics

C4.
Technology
Utilization
Work
Activities

C3 C4

1.00 2.00 2.00 3.00

0.50 1.00 1.00 2.00

0.50 1.00 1.00 2.00

in 0.33 0.50 0.50 1.00

IV. RESULT AND DISCUSSION
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A. AHP Weighting Result

The AHP calculation was conducted to determine the
priority weight of each digital literacy criterion. As shown in
TABLE 6, the four main criteria were used in this study, namely
digital technology usage ability, digital information
understanding, digital security and ethics, and technology
utilization in work activities. The pairwise comparison was
obtained from expert assessment and processed using the AHP
method.

TABLE 6. AHP Weighting Result
Criteria Weight |Percentage | Priority

Digital
Technology 0.424 42.4 1
Usage Ability
Digital
Information 0.227 22.7 2
Understanding
Digital Security
and Fithics 0.227 22.7 3
Technology
Utilization  in 0.122 12.2 4
Work Activities
Total 1.000 100

Based on the AHP calculation, the highest priority weight
was obtained by digital technology usage ability with a weight
0f 0.424 or 42.4 percent. Digital information understanding and
digital security and ethics each obtained a weight of 0.227 or
22.7 percent, while technology utilization in work activities
obtained a weight of 0.122 or 12.2 percent. The consistency test
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showed that the lambda maximum value was 4.010, the
Consistency Index was 0.003, and the Consistency Ratio was
0.004. Since the Consistency Ratio value was lower than 0.10,
the pairwise comparison was considered consistent and
acceptable for the decision-making process.

The results of this study indicate that the AHP method can
provide a structured mechanism for determining decision
priorities based on weighted criteria. This finding is in line with
previous studies showing that AHP is useful for multi-criteria
decision-making in village governance and public
administration contexts. However, the contribution of this study
is not limited to producing priority rankings. The proposed
system also integrates the decision-making process with a
centralized database, allowing decision data to be stored,
managed, and accessed systematically. This feature strengthens
the transparency and accountability of village decision-making
because criteria, alternatives, assessment values, and final
ranking results can be documented in an integrated system.

Compared with previous DSS + AHP studies that mainly
emphasized weighting and ranking, the proposed model
provides an additional contribution through centralized data
integration. This integration is important because village
decision-making often involves repeated processes, changing
alternatives, and the need for administrative documentation.
Therefore, the system can support not only one-time decision-
making but also continuous and traceable decision
management.

B. Digital Literacy Evaluation Result

The digital literacy evaluation was tested using data from 20
respondents. Each respondent was assessed using a scale of 1
to 5. The score was then converted into a 100-point scale and
multiplied by the AHP weight of each criterion. TABLE 7 is the
digital literacy evaluation result. The final digital literacy score
was 73.12. Based on the classification category, this score
belongs to the moderate category. The result indicates that the
digital literacy level of the respondents is generally sufficient,
but improvement is still needed, especially in the digital
security and ethics criterion, which obtained the lowest
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- Average | Convert . Weighte
Criteria Scoreg ed Score Weight d Sc%)re
Digital 3.30 66.00 0.227 14.98
Security
and
Ethics
Technolo | 3.75 75.00 0.122 9.15
gy
Utilizatio
n in Work
Activities
Final 73.12
Score
TABLE 8. Digital Literacy Category Distribution
Category | Score Number of | Percentage
Range | Respondents
High 75-100 |6 30 percent
Moderate | 60-74 11 55 percent
Low 0-59 3 15 percent
Total 20 100 percent

The distribution shows that 85 percent of respondents were
classified into the moderate and high categories, while 15
percent were classified into the low category. This result
indicates that most users have sufficient digital literacy, but
several users still require further digital training.

C. System Testing Result

System testing was conducted through functional testing,
AHP wvalidation, database testing, and usability testing. The
functional testing involved 20 test scenarios covering login,
user management, criteria management, AHP calculation,
evaluation result display, and recommendation output. TABLE
9 is the system testing result.

TABLE 9. System Testing Result

converted score of 66.00. Testing Aspect Number Successful Success
of Test | Test Cases | Rate
TABLE 7. Digital Literacy Evaluation Result Cases

o Average | Convert . Weighte Login and ‘user | 3 3 100

Criteria Score ed Score Weight d Score ma.nagement percent
Criteria 4 4 100

Digital 3.85 77.00 0.424 32.65 management percent
Technolo AHP  pairwise | 4 4 100

gy Usage comparison percent
Ability AHP weight | 3 3 100

Digital 3.60 72.00 0.227 16.34 calculation percent
Informati Evaluation result | 3 3 100

on display percent
Understa Recommendation | 3 3 100

nding output percent
Total 20 20 100

percent
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The result of functional testing showed that all 20 test
scenarios were successfully executed. This means that the
system achieved a functional success rate of 100 percent. The
AHP validation was conducted by comparing the calculation
results generated by the system with manual calculation. The
system produced a final score of 73.12, while the manual
calculation also produced a final score of 73.12. Therefore, the
difference between system calculation and manual calculation
was 0.00. This result indicates that the AHP calculation module
works accurately.

TABLE 10. AHP Validation Result

Calculation Type | Final Score | Difference
Manual calculation | 73.12 0.00
System calculation | 73.12 0.00

Database testing was conducted using 100 data records
consisting of user data, criteria data, AHP weight data, and
evaluation result data. The test showed that all data could be
stored, retrieved, updated, and displayed correctly. The
database testing success rate was 100 percent.

D. Usability Testing Result

As shown in TABLE 11, the usability testing was conducted
using 10 questionnaire items with 20 respondents. Each item
was assessed using a Likert scale from 1 to 5. The maximum
score was 1000, obtained from 20 respondents multiplied by 10
items and 5 as the highest score. The total score obtained from
respondents was 862.

TABLE 11. Usability Testing Result

Assessment Component Score
Number of respondents 20

Number of questionnaire | 10

items

Maximum score 1000
Obtained score 862
Usability percentage 86.2 percent
Category Very Good

The usability testing result showed a score of 86.2
percent, which belongs to the very good category. This
indicates that the system is easy to understand, easy to operate,
and suitable for supporting digital literacy evaluation at the
village level. The numerical results show that the proposed
system can support digital literacy evaluation objectively and
measurably. The AHP calculation produced a Consistency
Ratio of 0.004, which is lower than the maximum threshold of
0.10. This proves that the expert judgment used in the pairwise
comparison was consistent and acceptable.

The final digital literacy score of 73.12 indicates that
the respondents are in the moderate category. The highest
contribution came from digital technology usage ability with a
weighted score of 32.65, while the lowest criterion was digital
security and ethics with a converted score of 66.00. This finding
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suggests that digital security and ethics should become the main
priority for future digital literacy improvement programs.

The functional testing result showed a success rate of
100 percent, meaning that all system features worked according
to the requirements. The AHP validation result also showed no
difference between manual calculation and system calculation.
In addition, the usability testing score of 86.2 percent indicates
that the system is acceptable and easy to use by users. Overall,
the integration of AHP and centralized database in the proposed
decision support system provides a structured, objective, and
data-driven approach for village decision-making. The system
not only produces digital literacy scores, but also provides
categories and recommendations that can be used as a basis for
planning training and improving digital capability at the village
level.

V. CONCLUSION

This study developed an AHP-based Decision Support
System integrated with a centralized database to support village
decision-making. The system assists users in determining
decision priorities through structured criteria weighting and
alternative ranking. In contrast to previous DSS + AHP studies
that mainly focused on ranking alternatives, this study adds
centralized database integration to support data consistency,
decision documentation, transparency, and future data retrieval.

However, this study has limitations. The number of
respondents was still relatively small, and the implementation
was limited to one village. These limitations may affect the
generalizability of the findings. Therefore, future studies are
recommended to involve a larger number of respondents,
include multiple villages, and compare the proposed model with
other decision-making methods such as Fuzzy AHP, TOPSIS,
SAW, or hybrid DSS models.

This study developed an AHP-based Decision Support
System integrated with a centralized database to enhance
village decision-making, particularly in evaluating digital
literacy in Clarak Village, Leces District. The system was
designed to overcome the limitations of manual evaluation,
which tends to be subjective, inconsistent, and not integrated
with structured data management. The development process
followed the Hybrid Waterfall Decision Support System
approach, while the Analytical Hierarchy Process method was
applied to determine the priority weight of each digital literacy
criterion. This is in line with the research objective to develop
a centralized database-based decision support system by
integrating the AHP method for objective and measurable
digital literacy evaluation.

Based on the AHP calculation, the highest priority criterion
was digital technology usage ability with a weight of 0.424 or
42.4 percent, followed by digital information understanding
with 0.227 or 22.7 percent, digital security and ethics with
0.227 or 22.7 percent, and technology utilization in work
activities with 0.122 or 12.2 percent. The consistency test
produced a Consistency Ratio value of 0.004, which is lower
than the maximum threshold of 0.10. This result indicates that
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the pairwise comparison matrix was consistent and acceptable
for the decision-making process.

The digital literacy evaluation involving 20 respondents
produced a final score of 73.12, which falls into the moderate
category. The distribution of respondents showed that 6
respondents or 30 percent were in the high category, 11
respondents or 55 percent were in the moderate category, and 3
respondents or 15 percent were in the low category. These
results indicate that most respondents have sufficient digital
literacy, although improvement is still needed, especially in the
digital security and ethics criterion, which obtained the lowest
converted score of 66.00.

The system testing results showed that all 20 functional test
scenarios were successfully executed, resulting in a functional
success rate of 100 percent. The validation of AHP calculation
also showed no difference between manual calculation and
system calculation, with a difference value of 0.00. In addition,
usability testing involving 20 respondents and 10 questionnaire
items produced a usability score of 86.2 percent, which is
categorized as very good. These results indicate that the
proposed system is accurate, functional, and easy to use.

Overall, the integration of AHP and a centralized database
provides a structured, objective, and data-driven decision
support model for village-level digital literacy evaluation. The
system can generate evaluation scores, categories, and
recommendations that can be used as a basis for planning digital
training and improving the digital competence of village
officials. Future research may expand the system by involving
more respondents, adding more digital literacy indicators, and
implementing the system in other villages to test its scalability
and broader applicability.
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