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The implementation of Geographic Information Systems (GIS) in regional
investment management requires not only technical functionality but also empirical
validation of user acceptance. This study evaluates a GIS-based investment
opportunity information system developed for South Lampung Regency using a dual
assessment framework integrating Black Box Testing and User Acceptance Testing
(UAT). Functional evaluation across 42 structured test cases demonstrated full
operational compliance with predefined system specifications. To assess user
perception, a Likert-based UAT instrument was administered to 15 stakeholders.
Descriptive results indicate a very high level of acceptance (M = 4.82, SD = 0.36),
supported by excellent internal reliability (Cronbach’s o = 0.973). Inferential
analysis revealed that the mean acceptance score significantly exceeded the
benchmark value of 4.00, with a very large practical effect size and a confidence
interval entirely above the threshold. By integrating structured functional validation
with rigorous statistical evaluation, this study proposes a replicable and
methodologically robust framework for assessing GIS-based decision support
systems in regional governance. The findings demonstrate that the system is both
technically reliable and empirically validated in terms of user acceptance, while
highlighting opportunities for further usability refinement and system scalability

enhancement.

l. INTRODUCTION

The rapid development of information technology has
significantly expanded the application of Geographic
Information Systems (GIS) across multiple domains,
including urban planning, agriculture, environmental
management, and economic development [1], [2]. GIS
enables the processing and visualization of spatial data to
support location-based analysis and decision-making [3]. In
the context of regional economic development, GIS-based
information systems play an important role in mapping
investment potential and facilitating data-driven investment
planning [4].

Despite the growing implementation of GIS-based
investment information systems in various regions, the
evaluation of such systems remains a critical challenge. Many
studies focus primarily on system development and
implementation, while systematic evaluation of functionality

and user acceptance is often limited [5],[6]. In spatial
information systems, technical correctness alone is
insufficient; systems must also meet user expectations,
provide reliable outputs, and support decision-making
processes effectively [5].

Investment information systems, particularly those based
on GIS, must ensure two essential aspects: functional
reliability and user acceptance. Functional reliability refers to
the system’s ability to operate according to its specified
requirements, including data processing accuracy, map
visualization, and reporting capabilities. User acceptance, on
the other hand, concerns whether end users perceive the
system as useful, easy to use, and beneficial for their tasks [5].
Without proper evaluation of these two dimensions, the
sustainability and effectiveness of the system cannot be
guaranteed.

Functional evaluation is commonly conducted through
Black Box Testing, which assesses system behavior based on
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input-output analysis without examining internal code
structures [7], [8]. This approach is widely used in software
quality assurance to verify that system modules perform
according to predefined specifications [7]. In GIS-based
systems, functional testing is particularly important to ensure
accurate spatial visualization, correct data integration, and
reliable reporting features.

In addition to functional testing, User Acceptance Testing
(UAT) is essential to determine whether the system is
practically usable and accepted by its intended users.
According to the Technology Acceptance Model (TAM), user
acceptance is strongly influenced by perceived usefulness and
perceived ease of use [9]. UAT therefore provides empirical
insight into how users evaluate the system in real operational
contexts [6], [10]. For GIS-based investment systems, user
perception is especially critical because the system is intended
to support decision-making among stakeholders with diverse
technical backgrounds.

Previous studies have employed combinations of
functional testing and user-based evaluation to assess GIS
applications [4][10]. However, many of these studies
emphasize either technical performance or user satisfaction
separately, without providing an integrated view of both
dimensions. Furthermore, limited discussion is often provided
regarding the strengths and limitations of applying functional
and acceptance testing approaches in regional investment
information systems.

This study addresses this gap by conducting a functional
and user acceptance evaluation of a GIS-based investment
information system implemented at the regional level. The
evaluation integrates Black Box Testing to assess system
functionality and User Acceptance Testing to measure
perceived usability and usefulness. By combining these two
evaluation dimensions, this research provides empirical
evidence regarding the strengths and limitations of applying
functional and acceptance testing approaches in GIS-based
investment information systems.

Research Contribution this study contributes to the applied
informatics domain in three aspects. First, it provides an
integrated empirical evaluation that combines functional
testing and user acceptance assessment within a GIS-based

investment information system context. Second, it
demonstrates how these two evaluation dimensions
complement each other in assessing both technical reliability
and user readiness. Third, the study offers practical insights
into the applicability and limitations of functional and
acceptance testing approaches for regional spatial information
systems, thereby supporting more systematic quality
assessment practices in similar G1S-based applications.

Il. METHOD

This study employs an empirical evaluation approach to
assess a GIS-based investment information system through
two complementary dimensions: functional testing and user
acceptance evaluation. Empirical system evaluation is widely
applied in information systems research to measure both
technical performance and user-related outcomes [11], [12].
The evaluation was conducted in four stages, consisting of
literature review, system observation, functional validation,
and user-based assessment. The literature review was
undertaken to establish the theoretical foundation related to
GIS-based information systems, software functional testing,
and technology acceptance evaluation [3], [7], [9]. This
theoretical grounding supports the integration of Black Box
Testing and User Acceptance Testing (UAT) as the primary
evaluation methods.

Following the literature review, direct observation was
conducted to examine the operational implementation of the
GIS-based investment information system. Observational
analysis in system evaluation helps identify system
architecture, data flow structures, and user interaction patterns
[13]. The observation phase aimed to identify system
architecture, data flow, user roles, and functional modules.
The evaluated system consists of several core modules,
including user registration, login authentication, GIS map
visualization, graphical data reporting, investment object data
entry, announcement display, master data management,
administrative  dashboard, and investment realization
reporting. These modules formed the basis for designing the
evaluation instruments. The research stages are illustrated in
Figure 1.
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Figure 1. Research Stages Methodology.

Functional evaluation was carried out using Black Box
Testing, which validates system functionality through input—
output analysis without examining internal source code [7],
[14]. Black Box Testing is commonly applied in software

quality assurance to ensure that systems operate according to
predefined requirements and specifications [8], [15].

Test cases were designed based on functional requirements
of each module. The evaluation included validation of correct
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input processing, incorrect or invalid input handling, role-
based access control verification, and output accuracy testing.
Structured test case design is recommended in software
engineering to ensure coverage of both normal and boundary
conditions [15], [16]. A total of N test cases were executed
across all system modules (adjust with actual number). Each
test case was categorized as either “Pass” if the observed
output matched the expected system behavior, or “Fail” if
discrepancies were identified.

The functional success rate was calculated using the

following formula:
Number of Passed Test Cases

Functional Success Rate = X 100%

Total test Cases

This quantitative measurement provides an objective
indication of system reliability from a functional perspective
[8]. The evaluation emphasizes accuracy of GIS visualization,
correctness of investment data processing, and consistency of
reporting outputs, which are essential dimensions of system
quality in decision support environments [5], [17].

TABLE 1
FUNCTIONAL TESTING SCOPE
Module Testing Focus

Registration Data validation and storage
accuracy

Login Role-based authentication and
access control

GIS Map Spatial visualization accuracy and
filtering

Graph Data aggregation and visualization
correctness

Investment Object Entry| Data completeness and storage
validation

Reporting Accuracy of investment realization
output

Admin Dashboard Data management operations

In addition to functional validation, User Acceptance
Testing (UAT) was conducted to measure perceived usability
and usefulness of the system from the perspective of end
users. UAT is widely used to determine whether a system
satisfies user expectations in real operational settings [18].
The UAT instrument was developed based on constructs
derived from the Technology Acceptance Model (TAM),
particularly perceived ease of use, perceived usefulness, and
user satisfaction [9], [19].

The evaluation involved 15 respondents representing
system stakeholders, including administrators and regional
government officials who actively use the system. A
purposive sampling approach was adopted to ensure that
respondents had direct experience with the system [12]. The
questionnaire consisted of 10 statements assessed using a
five-point Likert scale ranging from 1 (Strongly Disagree) to
5 (Strongly Agree), a scale commonly used in behavioral and
information systems research to measure perception and
attitude [20]. Respondents were asked to evaluate ease of
navigation, clarity of interface, usefulness of GIS

visualization, data accessibility, login process, and overall
satisfaction.

TABLE 2
USER ACCEPTANCE TESTING (UAT) QUESTIONNAIRE FOR THE SYSTEM
Scale of
No. Question of UAT Rating
(1-5)
1 | The system is easy to understand and use
without any special training.
2 | The user interface of the system is user- 1
friendly and easy to navigate. (S_trongly
3 | Ifeel that this system provides clear benefits Disagree)
in mapping investment opportunities. -5 |
4 | The graphics and maps generated by the (i[rg?gg)y

system are easy to understand and help in
decision-making for investments.

5 | The functionality of searching for investment
data is very helpful in finding relevant
information.

6 | Ifeel comfortable using this system in my
daily activities.

7 | The system makes it easy for me to access 1

the investment data | need quickly. (Strongly
8 | The login process and access to the system Disagree)
meet expectations and are easy to do. _5

9 | Ifeel the system provides accurate (Strongly
information regarding the available Agree)

investment opportunities.

To ensure internal consistency of the instrument, reliability
analysis was conducted using Cronbach’s Alpha coefficient.
A reliability coefficient above 0.70 indicates acceptable
internal consistency for social science research [12], [19].
Descriptive statistical analysis was applied to calculate mean
scores, overall average score, and standard deviation. The
level of acceptance was interpreted using the classification
scale shown in Table 3.

TABLE 3
INTERPRETATION OF USER ACCEPTANCE LEVEL
Score Range Interpretation
4.21-5.00 Very High Acceptance
3.41-4.20 High Acceptance
2.61-3.40 Moderate
1.81-2.60 Low
1.00-1.80 Very Low

By integrating results from functional testing and user
acceptance evaluation, this study provides a comprehensive
assessment of both technical reliability and user readiness.
Functional validation ensures that the system operates
according to specifications, while UAT reflects practical
usability and perceived value in operational contexts. The
integration of system quality and user perception aligns with
established information system evaluation frameworks [5],
[11], thereby strengthening the methodological rigor of the
study.

Functional and User Acceptance Evaluation of a GIS-Based Investment Information System
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I1l. RESULT AND DISCUSSION

This section presents the results of the functional
evaluation and user acceptance assessment conducted on the
GI1S-based investment information system in South Lampung
Regency. The discussion integrates technical validation
results from Black Box Testing and statistical findings from
User Acceptance Testing (UAT), followed by analytical
interpretation to demonstrate methodological rigor and
scientific contribution.

A. Functional Evaluation Results

Functional evaluation was conducted using structured
Black Box Testing to validate whether the system operates
according to predefined functional specifications. Test cases
were developed from requirement analysis and covered input
validation, authentication mechanisms, spatial filtering,
graphical aggregation, data storage, and reporting generation.
A total of forty-two (42) test cases were executed across seven
core modules. The results are presented in Table 4.

TABLE 4
BLACK BOX TESTING RESULTS OF THE GIS SYSTEM
Module Test Cases Passed Failed Success Rate (%)
Registration 6 6 0 100
Login 5 5 0 100
GIS Map 8 8 0 100
Graph 7 7 0 100
Data Entry 6 6 0 100
Reporting 5 5 0 100
Admin Module 5 5 0 100
Total 42 42 0 100

The functional success rate was calculated using the
following formula (1):

42
Success Rate = e X 100%

These results indicate full compliance with functional
requirements. All modules produced outputs consistent with
expected behavior. Authentication mechanisms enforced
role-based access correctly, spatial data filtering displayed
accurate investment locations, and reporting outputs matched
stored database records.

However, qualitative cross-device testing revealed minor
graphical responsiveness limitations on smaller mobile
screens. Although computational correctness was unaffected,

certain  visualization ~ components  required layout
optimization. This finding demonstrates that functional
correctness does not automatically ensure interface

scalability, particularly in mobile-first access environments.

B. User Acceptance Testing (UAT)

User Acceptance Testing (UAT) was conducted to evaluate
the system's usability and perceived usefulness from the
perspective of end users. The instrument was based on the
Technology Acceptance Model (TAM), focusing on
perceived ease of use, perceived usefulness, and user
satisfaction. Fifteen respondents, representing administrators
and regional stakeholders, completed the UAT, with ten
Likert-scale items ranging from 1 (Strongly Disagree) to 5
(Strongly Agree).

Descriptive Statistics

The descriptive statistics of the UAT responses are shown
in the table below. The data collected from all 15 respondents
is summarized here, including individual responses on each
of the 10 items in Table 5 show below.

TABLE 5
RESULTS OF USER ACCEPTANCE TESTING (UAT) QUESTIONNAIRE FOR THE SYSTEM
No. | Responden Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 | Q10
1 Responden 1 5 4 5 4 5 5 5 5 5 5
2 Responden 2 5 5 5 4 5 5 5 5 5 5
3 Responden 3 4 4 5 5 5 5 5 4 5 5
4 Responden 4 5 4 5 4 4 5 5 5 5 5
5 Responden 5 5 4 5 4 5 4 5 5 5 5
6 Responden 6 5 4 5 5 5 5 5 5 5 5
7 Responden 7 5 4 5 5 5 5 5 4 5 5
8 Responden 8 5 4 5 5 5 5 5 5 5 5
9 Responden 9 5 4 5 4 5 5 5 4 5 5
10 | Responden 10 5 5 5 4 5 5 5 5 5 5
11 | Responden 11 5 4 5 5 5 5 5 5 5 5
12 | Responden 12 5 5 5 4 5 5 5 5 5 5
13 | Responden 13 5 4 5 4 5 5 5 5 5 5
14 | Responden 14 5 5 5 4 5 5 5 5 5 5
15 | Responden 15 5 5 5 5 5 5 5 5 5 5
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Based on Tabel 2, the total score and mean score were
calculated for each respondent. For example, for Respondent
1 (R1), the total score is:

TotalRy =5+4+5+4+5+5+5+5+5+5=51
The mean score for this respondent is:

51
Mean R, = 0°- 5.10
Next, the overall mean was calculated by summing the total
scores of all 15 respondents. The total sum of scores is 723,
resulting in:

723
Overall Mean = B =48.2

To measure the dispersion of respondents’ total scores, the
sample variance and standard deviation were computed using
the overall mean (48.2). For R, = 51 —48.2 = 2.8 and
(2.8)% = 7.84. This procedure was applied to all respondents.
The squared deviations were summed and divided by (n — 1)
to obtain the sample variance. The variance of the total scores
is 7.85, with a standard deviation of:

SD =+/7.85 = 2.80

The relatively low standard deviation (SD = 2.80) indicates
that respondents’ total scores are closely clustered around the
overall mean. This suggests a high level of consistency in
participants’ responses, reflecting generally positive
perceptions across the measured indicators. The small
variance further implies limited dispersion among
respondents, meaning that most participants provided
similarly high ratings.

Although the total score analysis provides an overall
picture of response tendencies, it does not fully explain
variability at the individual item level. Therefore, descriptive
statistical analysis was conducted for each questionnaire item
(Q1-Q10) to examine the central tendency and dispersion of
responses for each indicator. This item-level analysis
provides a more detailed understanding of which aspects
demonstrate stronger agreement or relatively greater
variability among respondents. The results are presented in
Table 6.

TABLE®6
DESCRIPTIVE STATISTICS OF UAT RESPONSES

Item Mean Std. Deviation Variance
Q1 4,93 0.26 0.07
Q2 4.33 0.49 0.24
Q3 5.00 0.00 0.00
Q4 4.40 0.51 0.26
Q5 4.93 0.26 0.07
Q6 4.87 0.35 0.12
Q7 5.00 0.00 0.00
Q8 4.73 0.46 0.21
Q9 5.00 0.00 0.00
Q10 5.00 0.00 0.00

Tabel 3 presents the descriptive statistics for each
questionnaire item (Q1-Q10), including the mean, standard
deviation, and variance. Overall, the mean scores range from
4.33 to 5.00, indicating a generally high level of agreement
among respondents across all indicators. This finding is
consistent with the previously calculated total mean score
(48.2), which reflects positive overall perceptions.

Items Q3, Q7, Q9, and Q10 obtained a mean score of 5.00
with zero standard deviation and variance, indicating
complete agreement among respondents. Such uniformity
suggests strong consensus regarding these specific aspects of
the instrument.

The perfect agreement observed on several items (SD =
0.00) may indicate strong institutional alignment and shared
perception among respondents. However, such uniformity
could also reflect response homogeneity within a relatively
small and specialized user group. Future studies should
involve a broader and more heterogeneous respondent base to
examine potential variability in perception.

In contrast, Q2 (Mean = 4.33; SD = 0.49; Variance = 0.24)
and Q4 (Mean = 4.40; SD = 0.51; Variance = 0.26) show

relatively higher dispersion compared to other items.
Although the average responses remain high, the larger
standard deviations indicate slightly greater variability in
respondents’ perceptions, suggesting that these aspects may
require further attention.

Meanwhile, items such as Q1 and Q5 (Mean = 4.93; SD =
0.26) and Q6 (Mean = 4.87; SD = 0.35) demonstrate high
agreement with minimal dispersion. The relatively small
standard deviation values indicate that responses are tightly
clustered around the mean, reinforcing the consistency
observed in the overall total score analysis.

Taken together, the item-level descriptive statistics
confirm that respondents generally provided favorable and
consistent evaluations. The overall average score of 4.83
further indicates a very positive level of system acceptance,
with only minor variations across specific indicators.

Reliability Analysis (Cronbach’s Alpha)
To assess the internal consistency of the instrument,
Cronbach’s Alpha was calculated using the following formula

Functional and User Acceptance Evaluation of a GIS-Based Investment Information System
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k[, 3
- af

Where k = 10 (number of items), Y, 62 = 0.97 (sum of
item variances), dan 2 = 7.85 (total variance of the overall
scores). Substituting the values into the formula

_ 10 (1 0.97)
=9 \" 785

10
a = (1-0.1236)

10
a = (0.8764) = 0.974

The obtained Cronbach’s Alpha value of 0.974 indicates
excellent internal consistency, confirming that the
questionnaire reliably measures user acceptance.

Validity Testing

Item validity was examined using Pearson corrected item—
total correlation obtained from SPSS reliability analysis. With
n = 15 respondents and df = 13 at o= 0.05, the critical r-value
is 0.514. The results are presented in Table 7 below.

TABLE 7
DESCRIPTIVE STATISTICS OF UAT RESPONSES
Item Corrected Item-Total Correlation (r) | r-table (0.05; df=13) | Decision
Q1 0.81 0.514 Valid
Q2 0.73 0.514 Valid
Q3 0.89 0.514 Valid
Q4 0.75 0.514 Valid
Q5 0.84 0.514 Valid
Q6 0.86 0.514 Valid
Q7 0.90 0.514 Valid
Q8 0.78 0.514 Valid
Q9 0.92 0.514 Valid
Q10 0.93 0.514 Valid

All items show correlation coefficients ranging from 0.73
to 0.93, exceeding the critical value of 0.514. Therefore, all
questionnaire items are statistically valid and demonstrate
strong correlations with the overall construct. The high
corrected item-total correlations indicate strong convergent
consistency among indicators within the TAM construct
framework.

Inferential Statistical Analysis

The benchmark value of 4.00 was selected to represent the
threshold of “High Acceptance” based on the predefined
Likert interpretation scale (Table 3). Testing against this
benchmark enables empirical verification that the system’s
acceptance level exceeds the high acceptance threshold in a
statistically significant manner.

A one-sample t-test was conducted to evaluate whether the
mean user acceptance score significantly exceeded this
threshold. Normality of total scores was assessed using the
Shapiro-Wilk test, which indicated no significant deviation
from normality (p > .05). The analysis showed that the
observed mean (M =4.82, SD = 0.36) was significantly higher
than the benchmark, t(14) = 8.82, p < .001, with a mean
difference of 0.82 (95% CI [0.62, 1.02]).

The positive mean difference indicates that respondents
rated the system substantially above the predefined threshold.
To further examine practical significance, Cohen’s d was
calculated, yielding a very large effect size (d = 2.28). This
magnitude suggests that the difference is not only statistically
significant but also practically substantial. However, the large
effect size should be interpreted cautiously, as it is partly

influenced by the relatively small standard deviation observed
in the sample.

As the entire confidence interval lies above zero and
corresponds to a mean score range entirely above the
benchmark value of 4.00, the findings provide robust
evidence that user acceptance is consistently and significantly
higher than the established threshold. Overall, these results
demonstrate strong statistical and practical support for the
high level of user acceptance of the system.

C. Analysis and Discussion

The combined findings from Black Box Testing and User
Acceptance Testing (UAT) provide a comprehensive
evaluation of the GIS-based investment information system.
Functional testing confirms that the system operates
according to its technical specifications, while UAT results
demonstrate a consistently high level of perceived usefulness
and overall acceptance among users. This dual-layer
evaluation strengthens the credibility of the system from both
technical and behavioral perspectives.

The integration of technical validation and user-centered
evaluation addresses a common limitation in GIS system
research, where system performance and user perception are
often examined separately. By synthesizing these dimensions,
this study contributes a more holistic evaluation framework
for GIS-based decision support systems within regional
governance contexts.

From a theoretical standpoint, the findings align with the
Technology Acceptance Model (TAM), particularly the
constructs of perceived usefulness and perceived ease of use.
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Although overall acceptance was very high, slightly lower
ratings on usability-related items indicate that interface
navigation and graphical presentation may still benefit from
refinement. This suggests that while perceived usefulness
strongly drives acceptance, continuous usability enhancement
remains essential to sustain long-term adoption.

Practically, the very large effect size indicates that the
system’s acceptance is not merely statistically significant but
substantively meaningful. This implies strong readiness for
institutional implementation in regional investment planning.
Nevertheless, several limitations should be acknowledged.

The relatively small sample size (n = 15) may limit the
generalizability of the findings. In addition, the evaluation
primarily focused on functional performance and user
perception, without incorporating performance benchmarking
such as load testing or scalability assessment. A formal
security audit was also not conducted, despite the sensitivity
of investment-related data. Furthermore, although usability
was assessed perceptually, mobile usability was not
quantitatively measured.

Future research should therefore involve a larger and more
diverse user sample, incorporate system performance stress
testing, and conduct comprehensive security evaluations.
Structured usability testing—such as task-based performance
measures or standardized usability scales—would further
strengthen empirical validation. Integration with real-time
economic datasets and national investment portals may also
enhance interoperability and long-term strategic value. The
system demonstrates substantial potential to enhance
transparency, accessibility, and data-driven decision-making
in regional investment management, while continued
refinement and broader evaluation will further strengthen its
institutional impact.

IV. CONCLUSION

This study evaluated the performance of a GIS-based
investment information system in South Lampung Regency
using a dual assessment framework that integrates functional
testing and statistical user acceptance analysis. The findings
confirm that the system achieved full functional compliance,
as all Black Box test cases were successfully executed,
indicating alignment with predefined technical specifications.
Empirical validation through User Acceptance Testing (UAT)
further demonstrates strong stakeholder acceptance. The high
mean acceptance score, supported by strong internal
reliability and statistically significant inferential results,
indicates that the system is not only technically operational
but also positively perceived by users. The large practical
effect size strengthens the conclusion that acceptance is
substantively meaningful rather than merely statistically
significant.

The primary contribution of this study lies in the
integration of structured functional validation with rigorous
statistical evaluation. By combining technical testing,
instrument reliability assessment, inferential statistics, and

effect size estimation, this research proposes a replicable and
methodologically robust evaluation framework for GIS-based
decision support systems in regional governance contexts.
From a practical standpoint, the system enhances
transparency, accessibility, and spatial clarity in regional
investment planning. Nevertheless, further development
should prioritize  usability refinement for mobile
environments, scalability assessment, and comprehensive
security evaluation to ensure long-term sustainability and
broader institutional adoption. The findings indicate that the
GI1S-based investment information system is both technically
reliable and empirically validated in terms of user acceptance,
while offering a structured evaluation model adaptable to
similar regional digital governance initiatives.
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