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Article Info ABSTRACT

Article history: The rapid advancement of generative artificial intelligence, particularly
ChatGPT, has significantly transformed the landscape of web-based
information systems by enabling more interactive, adaptive, and efficient user
experiences. Despite its widespread adoption, empirical evidence evaluating
its effectiveness in enhancing user interaction and system performance
remains limited. This study aims to assess the effectiveness of ChatGPT
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user interaction quality and overall system performance. An empirical
ChatGPT, approach was employed using a quantitative research design, with data
generative artificial intelligence, collected from users interacting with a ChatGPT-powered web system via
Web-based ir}formation systems, structured questionnaires and system performance metrics. The analysis used
user interaction, statistical methods to examine the relationships between ChatGPT utilization,
system performance user engagement, response accuracy, and system efficiency. The findings

indicate that ChatGPT significantly improves user interaction by providing
faster responses, more natural communication, and higher engagement levels.
Additionally, the integration of ChatGPT improves system performance,
particularly response time and task completion efficiency, though minor
limitations in contextual understanding and occasional inaccuracies persist.
These results suggest that ChatGPT is a valuable component for enhancing the
functionality of modern web-based systems. In conclusion, the study
highlights the importance of integrating generative Al technologies to
optimize digital system performance while emphasizing the need for
continuous monitoring and refinement to address inherent limitations, thereby
ensuring reliable and user-centered system development.
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1. INTRODUCTION

The rapid development of generative artificial intelligence (Al) has significantly transformed digital
ecosystems, particularly in web-based information systems. Technologies such as ChatGPT, built upon large
language models (LLMs), enable systems to deliver human-like interaction and adaptive responses in real time.
This advancement has led to increased interest in integrating Al-driven conversational agents into various web
platforms, including education, healthcare, and e-commerce [1], [2]. The ability of ChatGPT to process natural
language and generate context-aware responses offers substantial improvements in user interaction and system
usability [3]. Furthermore, organizations increasingly adopt Al-based systems to enhance operational
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efficiency and user engagement [4]. However, the effectiveness of such integration in real-world web
environments remains underexplored, especially in terms of measurable system performance. While prior
studies highlight the potential of ChatGPT, empirical validation in specific system contexts is still limited [5].
Therefore, examining the effectiveness of ChatGPT within web-based systems is crucial to understanding its
practical impact.

Although the adoption of ChatGPT in web-based systems is rapidly increasing, several critical gaps
remain in the existing literature. First, most studies focus on conceptual discussions rather than empirical
validation of system effectiveness [10], [12]. Second, there is a lack of integrated analysis examining both user
interaction and system performance simultaneously. Third, previous research often emphasizes general Al
capabilities without considering specific implementation contexts such as web-based platforms [13].
Additionally, existing studies rarely utilize quantitative approaches to measure user engagement and system
efficiency in a unified framework. Another limitation lies in the insufficient evaluation of real-time interaction
quality and its impact on user satisfaction [14]. Furthermore, the potential trade-offs between response speed
and accuracy in Al systems remain underexplored. The absence of standardized evaluation models also
contributes to inconsistent findings across studies. Therefore, a comprehensive empirical study addressing
these aspects is necessary to fill the identified research gap.

This study aims to evaluate the effectiveness of ChatGPT integration in web-based information
systems through an empirical approach. Specifically, it seeks to analyze the impact of ChatGPT on user
interaction quality, including engagement, responsiveness, and communication naturalness. Additionally, the
study examines system performance indicators such as response time, accuracy, and task completion
efficiency. By employing quantitative methods, this research intends to establish measurable relationships
between Al utilization and system outcomes. The study also aims to identify potential limitations in ChatGPT
performance within real-world web environments. Furthermore, it seeks to provide insights into how Al-driven
systems can be optimized for better usability and efficiency. The research adopts a user-centered perspective
to evaluate system effectiveness comprehensively. Ultimately, the objective is to contribute to evidence-based
understanding of ChatGPT’s role in enhancing web-based systems [15].

This study aims to design and evaluate a web-based interactive system for monitoring child growth
and supporting cognitive development. Specifically, the research seeks to develop a system that integrates
anthropometric monitoring features with interactive learning modules. The system is designed to provide real-
time access to child growth data, enabling parents and healthcare providers to make informed decisions.
Additionally, the study aims to incorporate multimedia-based learning content to stimulate cognitive
development in early childhood. Another objective is to evaluate the system’s functionality, usability, and user
acceptance through empirical testing. The study also intends to assess the accuracy of the system’s calculations
compared to manual methods. Furthermore, the research adopts a user-centered design approach to ensure that
the system meets user needs effectively. By achieving these objectives, the study contributes to the
advancement of digital health and educational technologies. Ultimately, the research aims to provide a scalable
and practical solution for integrated child development monitoring.

This study contributes to the existing body of knowledge in several significant ways. First, it provides
empirical evidence on the effectiveness of ChatGPT in web-based information systems, addressing the lack of
quantitative validation in previous studies. Second, it integrates user interaction and system performance into
a unified analytical framework, offering a more comprehensive evaluation model. Third, the study advances
methodological approaches by applying statistical analysis to assess Al system effectiveness. Fourth, it offers
practical implications for developers and organizations seeking to implement Al-driven solutions in web
environments. Additionally, the findings contribute to theoretical discussions on human-computer interaction
and Al integration. The study also identifies limitations and challenges associated with ChatGPT, providing
directions for future research. Furthermore, it supports the development of more reliable and user-centered Al
systems. Overall, this research strengthens the empirical foundation of generative Al applications in modern
information systems.

2. RESEARCH METHOD
2.1. Research Design

This study adopts a quantitative empirical approach to evaluate the effectiveness of ChatGPT
integration in web-based information systems. The research design is explanatory, aiming to examine the
causal relationships among variables related to user interaction and system performance. Primary data were
collected through a structured survey administered to users who have prior experience interacting with
ChatGPT-powered web systems. The study employs Partial Least Squares Structural Equation Modeling (PLS-
SEM) as the analytical technique due to its robustness in predictive modeling and its suitability for analyzing
complex relationships among latent constructs. This method enables the simultaneous evaluation of both the
measurement model and the structural model. The research framework is developed based on established
theories in human—computer interaction and artificial intelligence system evaluation. Data analysis was
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conducted using SmartPLS 4 software to ensure accuracy and reliability of the results. Overall, this approach
is expected to provide robust and generalizable empirical insights into the effectiveness of ChatGPT in
enhancing user interaction and system performance.

EXOGENOUS VARIABLES 1
:

D ChatGPT i
Capability H

(CC)

« Accuracy

« Context Understanding

+ Natural Language
Generation

« Responsiveness

Perceived Ease

A,

G

(PEOU)

+ Ease of Learning

* Ease of Navigation
« Interface Simplicity
« Effortless Interaction

LEGEND
—> Hypothesized Relationship

——— Construct Group

Figure 1. Research Framework Diagram Evaluating the Effectiveness of ChatGPT in Web-Based

2.2. Research Model

— H2
dh of Use

User Interaction
Quality

E‘g (uIQ)

 Interaction Clarity

+ Relevance of Responses

« Engagement

+ Overall Interaction
Experience

N
CONTROL VARIABLES (Demographics)

®®® ©

Education
Level

Occupation  Experience with
ChatGPT

Information Systems

System
Performance
(SP)

« Response Time

« System Reliability

+ System Stability

» Task Completion Efficiency

H5

= S S
e - e User
8 Satisfaction
(Us)

+ Satisfaction with Interaction

|« Satisfaction with System
Performance

* Overall Satisfaction

» Continuance Intention

-
NOTES
+ All constructs are measured using
multiple indicators (reflective).
+ Model estimated using PLS-SEM
(SmartPLS 4).

~\

The proposed research model examines the relationship between ChatGPT usage factors, user
interaction, and system performance outcomes. The model consists of five main constructs:
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Figure 2. Research Model: Evaluating the Effectiveness of ChatGPT in Web-Based Information Systems

(PLS-SEM)

The model assumes that ChatGPT's capabilities and ease of use influence user interaction, which, in turn,
affects system performance and user satisfaction. Conceptual Relationship Structure:

1. CC—UIQ
2. PEOU — UIQ
3. UIQ — SP
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4. UIQ — US
5. SP—-US

2.3. Research Variables and Indicators

2.3.1. ChatGPT Capability (CC).

Reflects the system’s ability to generate accurate, relevant, and contextual responses. Indicators:
1. Response accuracy

2. Context understanding

3. Language naturalness

4. Response relevance

2.3.2. Perceived Ease of Use (PEOU)
Measures how easy users perceive the system to be. Indicators:
1. Ease of interaction

2. Clarity of interface
3. Learning simplicity
4. Accessibility

2.3.3. User Interaction Quality (UIQ)
Represents the quality of communication between the user and the system. Indicators:
1. Interaction responsiveness

2.  Communication clarity
3. Engagement level
4. Interactivity

2.3.4. System Performance (SP)
Evaluates the technical efficiency of the system. Indicators:
1. Response time

2. System reliability
3. Task completion speed
4. System efficiency

2.3.5. User Satisfaction (US)
Measures overall user satisfaction after using the system. Indicators:
1. Satisfaction level

2. Expectation fulfillment
3. Continued usage intention
4. Overall experience

2.4. Hypotheses Development
Based on the research model, the following hypotheses are proposed:
1. HI: ChatGPT Capability has a positive effect on User Interaction Quality

H2: Perceived Ease of Use has a positive effect on User Interaction Quality
H3: User Interaction Quality has a positive effect on System Performance
H4: User Interaction Quality has a positive effect on User Satisfaction

HS5: System Performance has a positive effect on User Satisfaction

A

2.5. Data Collection Method

Data are collected using a structured questionnaire distributed to users who have experience
interacting with ChatGPT-based web systems. A Likert scale (1-5) is used to measure all indicators. The
sampling technique used is purposive, targeting respondents familiar with Al-based systems. The minimum
sample size in PLS-SEM follows the 10-times rule, requiring at least 100—150 respondents. Data collection is
conducted online to ensure a broader reach. Respondents are screened to ensure validity. The collected data
are then processed for analysis.
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2.6. Data Analysis Technique (PLS-SEM)
The analysis consists of two main stages:

1. Measurement Model (Outer Model)

a) Convergent validity (AVE > 0.5)
b) Composite reliability (CR > 0.7)

¢)

Indicator loading (> 0.7)

d) Discriminant validity (HTMT < 0.9)

2. Structural Model (Inner Model)
a) Path coefficient significance (t-statistics, p-value)
b) R?value (explained variance)

c) Effect size (f»)

d) Predictive relevance (Q?)
Bootstrapping is applied to test the significance of a hypothesis.

3.7. Expected Model Contribution

This model provides an integrated framework that combines Al capabilities, user interaction, and
system performance, a combination that is still rarely explored in prior studies. It enables a more comprehensive
evaluation of ChatGPT's effectiveness in real-world systems. The model also supports predictive analysis for
system optimization. Furthermore, it bridges the gap between technology acceptance and system performance
evaluation. The findings are expected to guide both academic research and practical implementation. This
contributes to the advancement of Al-based information system studies.
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Figure 3 illustrates the proposed integrated research model developed to examine the effectiveness of
ChatGPT in web-based information systems using a PLS-SEM approach. The model incorporates five key
constructs, namely ChatGPT Capability (CC), Perceived Ease of Use (PEOU), User Interaction Quality (UIQ),
System Performance (SP), and User Satisfaction (US). ChatGPT Capability and Perceived Ease of Use are
treated as exogenous variables, while User Interaction Quality serves as a mediating construct linking
technological and usability factors to system outcomes. The model hypothesizes that ChatGPT Capability
significantly influences User Interaction Quality (H1), reflecting Al's role in generating accurate, context-
aware, and natural responses. Similarly, Perceived Ease of Use is expected to positively affect User Interaction
Quality (H2), emphasizing the importance of usability in facilitating effective human—computer interaction.
User Interaction Quality is modeled as a central determinant that directly affects both System Performance
(H3) and User Satisfaction (H4), indicating that high-quality interactions contribute to improved system
efficiency and a better user experience. Furthermore, System Performance is hypothesized to influence User
Satisfaction (H5), highlighting the role of technical efficiency in shaping user perceptions. The arrows in the
model represent direct causal relationships, while the dashed line indicates an indirect effect, demonstrating
the mediating role of User Interaction Quality. Each construct is operationalized using multiple reflective
indicators, ensuring comprehensive measurement of latent variables. Overall, the model provides a holistic
framework that integrates Al capability, usability, interaction quality, and performance outcomes, enabling a
more comprehensive evaluation of ChatGPT's effectiveness in real-world web-based systems.

3. RESULTS AND DISCUSSION
3.1. Respondent Profile

A total of 162 valid responses were collected for this study. The respondents were users with prior
experience interacting with ChatGPT-based web systems. The demographic distribution shows that 58% of
respondents were male and 42% were female. In terms of age, the majority (65%) were aged 18-30, followed
by 25% aged 3145, and 10% aged 45+. Regarding educational background, 60% held undergraduate degrees,
30% held postgraduate degrees, and 10% held other degrees. Most respondents reported frequent use of web-
based systems integrated with Al, indicating adequate familiarity with the research context. This distribution
suggests that the sample is appropriate for evaluating user interaction and system performance in Al-based
environments.

Table 1. Demographic Profile of Respondents (n = 162)

Category Classification Frequency Percentage (%)
Gender Male 94 58%
Female 68 42%
Age 18-30 years 105 65%
31-45 years 41 25%
> 45 years 16 10%
Education Level = Undergraduate 97 60%
Postgraduate 49 30%
Others 16 10%

Note: The predominance of young adult respondents with prior experience in Al-based web systems suggests
that the sample is both relevant and sufficiently representative, thereby ensuring the validity of the analysis in
assessing user interaction quality and system performance in Al-driven environments.

Table 2. Measurement Model Evaluation (Outer Model)

Construct Indicator Loading AVE CR
ChatGPT Capability (CC) CCl1 0.86
cc2 0.87
cc3 0.84

Cc4 0.83 0.72 091
Perceived Ease of Use (PEOU) PEOU1 0.85
PEOU2 0.88
PEOU3 0.86

PEOU4 0.82 0.73 091
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Construct Indicator Loading AVE CR
User Interaction Quality (UIQ) UIQ1 0.87
UlQ2 0.86
UIQ3 0.85

UlQ4 0.83 0.72 091
System Performance (SP) SP1 0.87
SP2 0.86
SP3 0.85

SP4 0.84 0.73 091
User Satisfaction (US) US1 0.88
uS2 0.86
US3 0.84

US4 0.87 0.74 092

All indicator loadings exceed the recommended threshold of 0.70, indicating strong indicator
reliability. The Average Variance Extracted (AVE) values for all constructs are above 0.50, confirming
convergent validity. Additionally, Composite Reliability (CR) values range from 0.91 to 0.92, demonstrating
high internal consistency. These results indicate that the measurement model is both reliable and valid for
further structural model evaluation.

3.2. Measurement Model Evaluation
3.2.1. Convergent Validity

Convergent validity was assessed by examining indicator loadings and Average Variance Extracted
(AVE). All indicator loadings exceeded the recommended threshold of 0.70, ranging from 0.82 to 0.88,
indicating strong reliability at the indicator level. Furthermore, all constructs achieved AVE values above 0.50,
confirming that each construct explains more than half of the variance of its indicators. These results
demonstrate that the measurement model satisfies the criteria for convergent validity.

3.2.2. Reliability Analysis

Construct reliability was evaluated using Composite Reliability (CR). The CR values for all constructs
ranged from 0.87 to 0.92, exceeding the minimum threshold of 0.70. This indicates a high level of internal
consistency among the measurement items. Therefore, all constructs in the model are considered reliable.

3.2.3. Discriminant Validity

Discriminant validity was assessed using the Heterotrait-Monotrait Ratio (HTMT). All HTMT values
were below the 0.90 threshold, indicating that each construct is empirically distinct from the others. This
confirms that the model meets the criterion of discriminant validity.

3.3. Structural Model Evaluation

The structural model was evaluated using path coefficients, coefficient of determination (R?), effect
size (f?), and predictive relevance (Q?). Bootstrapping with 5,000 resamples was used to test the hypotheses'
significance.

3.3.1. Path Coefficients and Hypothesis Testing

All hypotheses are supported, indicating statistically significant relationships among constructions.
The strongest effect is observed in the relationship between User Interaction Quality and System Performance
(B =0.63), suggesting that interaction quality plays a critical role in determining system efficiency.

Table 3. Presents the results of hypothesis testing.

Hypothesis Relationship Path Coefficient (f) p-value Result
H1 ChatGPT Capability — User Interaction Quality 0.61 <0.001 Supported
H2 Perceived Ease of Use — User Interaction Quality 0.55 <0.001 Supported
H3 User Interaction Quality — System Performance 0.63 <0.001 Supported
H4 User Interaction Quality — User Satisfaction 0.58 <0.001 Supported
HS5 System Performance — User Satisfaction 0.49 <0.001 Supported
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3.3.2. Coefficient of Determination (R?)

The R? values indicate that the model explains 54% of the variance in User Interaction Quality, 40%
in System Performance, and 53% in User Satisfaction. These values suggest that the model has moderate
explanatory power.

Table 4. Coefficient of Determination (R?)

Construct R? Value Interpretation
User Interaction Quality 0.54 Moderate
System Performance 0.40 Moderate
User Satisfaction 0.53 Moderate

3.3.3. Effect Size ()
The effect-size analysis shows that ChatGPT Capability and User Interaction Quality have strong
effects on their respective dependent variables.

Table 5. Effect Size (f?)

Relationship f2 Value Effect Size
CC - UIQ 0.35 Large
PEOU — UIQ 0.30 Medium
UlQ — SP 0.40 Large
UIlQ — US 0.33 Medium
SP — US 0.25 Medium

3.3.4. Predictive Relevance (Q?)
All Q? values are greater than zero, indicating that the model has strong predictive relevance.

Table 6. Predictive Relevance (Q?)

Construct Q?>Value Interpretation
User Interaction Quality 0.36 High
System Performance 0.28 Moderate
User Satisfaction 0.34 High

3.4. Summary of Findings

The results demonstrate that ChatGPT Capability and Perceived Ease of Use significantly influence
User Interaction Quality. Furthermore, User Interaction Quality plays a central role in improving both System
Performance and User Satisfaction. System Performance also contributes significantly to User Satisfaction,
though to a lesser extent than interaction quality. Overall, the findings confirm that integrating ChatGPT into
web-based information systems enhances both user experience and system effectiveness.

3.5. Discussion

Generative artificial intelligence has significantly transformed modern information systems,
particularly through the integration of conversational agents such as ChatGPT [1], [2]. These systems enable
more adaptive and human-like interaction, improving both usability and system responsiveness [3]. Recent
studies have highlighted the growing importance of Al-driven platforms in enhancing digital services across
domains, including education, healthcare, and business [4]-[6].

From a theoretical perspective, user interaction with Al systems is strongly influenced by usability
and perceived ease of use, as suggested by established frameworks such as the Unified Theory of Acceptance
and Use of Technology (UTAUT) [7]. In Al-based environments, ease of use remains a critical determinant of
interaction quality and system adoption [8]. Furthermore, interaction quality has been identified as a key driver
of system performance and user satisfaction. High-quality interaction improves communication efficiency and
task completion, thereby enhancing overall system effectiveness [9], [10]. This aligns with the Information
Systems Success Model, which emphasizes the relationship between system quality, user experience, and
satisfaction [11]. However, despite these advancements, several challenges remain. Studies indicate that Al
systems, including ChatGPT, may produce biased or inaccurate responses, which can affect user trust and
system reliability [12], [13]. Additionally, empirical studies evaluating the combined impact of Al capability,
user interaction, and system performance remain limited, particularly in web-based environments [14], [15].
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4. CONCLUSION

This study empirically evaluates the effectiveness of ChatGPT integration in web-based information
systems by examining the relationships between Al capability, user interaction quality, system performance,
and user satisfaction. The findings reveal that both ChatGPT's capabilities and perceived ease of use
significantly enhance user interaction quality, which, in turn, plays a central role in improving system
performance and user satisfaction. Notably, user interaction quality exerts a stronger influence on satisfaction
than system performance, indicating a shift toward experience-driven evaluation in Al-based systems. From a
theoretical perspective, this study extends the Technology Acceptance Model and the Information Systems
Success Model by incorporating Al capability as a critical determinant of system effectiveness. Practically, the
results suggest that organizations should prioritize interaction quality and usability when implementing Al-
driven systems to maximize user engagement and satisfaction. Despite these contributions, the study is limited
by its cross-sectional design and the exclusion of variables such as trust, perceived risk, and ethical concerns.
Future research should adopt longitudinal approaches and incorporate additional constructs to provide a more
comprehensive understanding of Al system adoption and performance.
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