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Abstract: E-commerce in Indonesia is growing rapidly because of
the increase in internet users and digital commerce activities. This
study evaluates user satisfaction with e-commerce applications
using a partial integration of the PIECES Framework and selected
EUCS dimensions, including Performance, Information and Data,
Economics, Control and Security, Efficiency, Service, Format, and
Timeliness. Rather than implementing the complete EUCS model,
this study incorporates only the selected dimensions considered
most relevant to evaluating user satisfaction with e-commerce
applications. A quantitative approach was employed using
questionnaires distributed to 200 e-commerce users in Banyumas
Regency through purposive sampling. The data were analyzed using
SPSS, including validity and reliability tests, classical assumption
tests, multiple linear regression, the coefficient of determination,
and hypothesis testing. The regression model explained 56.4% of
the variance in User Satisfaction (Adjusted R? = 0.564), indicating
moderate explanatory power. The results show that Information
and Data, Economics, Efficiency, Service, and Timeliness significantly
influence user satisfaction, whereas Performance, Control and
Security, and Format do not have significant effects. These Findings
provide practical guidance for e-commerce providers to prioritize
improvements in information quality, transaction efficiency,
customer service responsiveness, and system usability usabulity
that are limited to respondents in Banyumas Regency.

Keywords: End-User Computing Satisfaction, E-Commerce
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1 INTRODUCTION

The e-commerce industry is growing in many countries, including Indonesia, thanks to
advancements in the internet and information technology. Many people are relying on e-
commerce platfForms to meet their daily needs due to easy internet access and the
increasing use of mobile devices [1]. Increasingly fierce competition means that e-
commerce platforms such as Shopee, Tokopedia, Lazada and Blibli are constantly striving
to improve the quality of their systems and services to maintain customer satisfaction
[2] [3]. E-commerce companies need to understand the factors that influence customer

experience and satisfaction so that they can retain customer loyalty [4] [5].

Previous studies have shown that user satisfaction with e-commerce applications is
influenced by system quality, information quality, service quality, and economic value.
Studies on the Grab, Bibit, and Vidio applications consistently reported that Information
and Data as well as Economics significantly affect user satisfaction [6] [5] [7). According
to research conducted on Shopee and Tokopedia, information quality, system efficiency,
and service quality are the primary factors influencing customer experience during online
transactions [8] [9] [10] [11]. These Findings highlight the importance of evaluating user

satisfaction to support continuous service improvement [1] [12] [13].

The PIECES Framework is widely used to evaluate system quality based on Performance,
Information and Data, Economics, Control and Security, Efficiency, and Service [14] [15].
Meanwhile, EUCS evaluates user satisfaction through Content, Accuracy, Format, Ease of
Use, and Timeliness [16] [10] [17]. The PIECES Framework and EUCS represent
complementary perspectives for evaluating information systems because PIECES
emphasizes operational quality, where as EUCS focuses on users’ perceptions [18] [19]
[20]. Their partial integration enables both technical quality and user satisfaction to be

evaluated simultaneously [1] [12].

According to research published by [3], information quality, system efficiency, and service
quality are the primary factors influencing user satisfaction on digital platforms. Another
study published by [18] indicates that using more than one evaluation model can provide
a more thorough analysis of user satisfaction than relying on a single method. According

to [21] system quality, security, and information accuracy influence the user experience
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of e-commerce applications. Most previous studies have still used the PIECES Framework

or EUCS separately and have fFocused more on educational systems, government services,
or specific applications [5] [13] [22]. Research utilizing the integration of the PIECES
Framework and selected EUCS dimensions remains relatively limited, particularly in
identifying both technical and non-technical influencing variables simultaneously

regarding user satisfaction [23].

Although previous studies have evaluated user satisfaction using either the PIECES
Framework or the EUCS model independently, limited empirical evidence explains how
operational system quality and end-user computing satisfaction jointly influence user
satisfaction with e-commerce applications. Moreover, existing studies generally focus on
specific applications rather than users' primary e-commerce applications in Banyumas
Regency. These limitations motivate this study to employ a partial integration of the

PIECES Framework and selected EUCS dimensions.

The novelty of this study lies in the partial integration of the PIECES Framework with
selected EUCS dimensions to explain user satisfaction with e-commerce applications.
Unlike previous studies that employed these frameworks independently, this study
combines operational quality and end-user evaluation within a single analytical model. In
addition, empirical evidence is provided from respondents in Banyumas Regency who
evaluated their primary e-commerce application. Rather than implementing the complete
EUCS model, only the dimensions considered most relevant to e-commerce applications
were included. Respondents evaluated only one e-commerce application that they used
most Ffrequently (Shopee, Tokopedia, Lazada, or Blibli). This approach minimized
inconsistencies caused by differences among platforms and ensured that each response
reflected individual experience with a primary application. Accordingly, the findings
represent general user perceptions across major e-commerce applications in Banyumas

Regency rather than direct comparisons among platforms.

This study aims to analyze user satisfaction with e-commerce applications using a partial
integration of the PIECES Framework and selected EUCS dimensions. The analysis is
conducted to identify the components that influence user satisfaction based on the
dimensions of Performance, Information and Data, Economics, Control and Security,

Efficiency, Service, Format, and Timeliness. The research results are expected to assist in
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the development of high-quality e-commerce application services and systems that can

continuously improve user experience and satisfaction.

This study employs a partial integration of the PIECES Framework and selected EUCS
dimensions. The selected EUCS dimensions complement the operational evaluation
provided by the PIECES Framework and enable technical system quality and user
satisfaction to be analyzed simultaneously [24]. Accordingly, this study operationalizes
the PIECES Framework using six dimensions, namely Performance, InfFormation and Data,
Economics, Control and Security, Efficiency, and Service, while EUCS is represented by
the selected dimensions of Content, Accuracy, Format, Ease of Use, and Timeliness [25].
This operationalization ensures that both technical system quality and users' post-use

evaluations are simultaneously represented within the proposed analytical model.

This study contributes to the information systems literature by demonstrating the
applicability of a partial integration of the PIECES Framework and selected EUCS
dimensions for evaluating user satisfaction with e-commerce applications. Practically, the
findings provide guidance for e-commerce providers to prioritize improvements in
information quality, transaction efficiency, service responsiveness, and other significant
Factors identified in this study. Because the respondents were limited to Banyumas
Regency, the findings should be interpreted within this context and can be a reference

For Future studies employing integrated evaluation models.
2. METHODS

This study employs a quantitative approach to analyze the Factors influencing user
satisfaction with e-commerce applications by using a partial integration of the PIECES
Framework and selected EUCS dimensions. The overall research procedure consists of

seven sequential stages, as illustrated in Figure 1.

' ™
Literature Model Instrument Questionnaire
Review Development Design Testing
. S

!

' ™
M stastistical ;
odel stastistical Data Collection
Evaluation Analysis (SPSS
\ /

Figure 1. Research Flow
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2.1 Literature Review

The research began with a systematic review of prior studies on the PIECES Framework,
EUCS, and e-commerce user satisfaction. This stage aimed to identify theoretical
Foundations, map existing evaluation frameworks, and establish the research gap. It was
Found that most previous studies applied the PIECES Framework or EUCS independently
and focused on educational systems, government services, or specific applications, while
research integrating both frameworks in the context of e-commerce applications
remains relatively limited [1] [22] [23]. In parallel, a total of 1138 user reviews were
collected from major e-commerce platforms (Shopee, Tokopedia, Lazada, and Blibli) to
identify recurring user complaints, including unstable systems, slow transaction
processes, login problems, and unresponsive customer service. These review data were
analyzed descriptively during the preliminary stage to identify common user complaints
and to support the formulation of questionnaire indicators. The review data was not
included in the multiple linear regression analysis, which was conducted exclusively using

questionnaire responses [21].

2.2 Model Development

Based on the literature review, a conceptual research model was developed to describe
the relationships between the independent variables derived from the PIECES Framework
and selected EUCS dimensions, and user satisfaction as the dependent variable. This
study employs a partial integration of the PIECES Framework and selected EUCS
dimensions rather than the complete EUCS model, as the selected dimensions were
considered most relevant to evaluating user satisfaction with e-commerce applications

[24] [25].

| Performance (X1) H1

Information and Data (X2) H2

| Economics (X3)

H4
Control and Security (X4) . .
User SatisfFaction (Y)
H5
Efficiency (X5)

H6

| Service (X6)
HZ

| Format (X7) H

| Timeliness (X8)

Figure 2. Research Model
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In the figgure 2, The PIECES Framework was operationalized using six dimensions:

Performance (X1), InfFormation and Data (X2), Economics (X3), Control and Security (X4),
Efficiency (X5), and Service (X6). Selected EUCS dimensions were represented by Format
(X7) and Timeliness (X8), with User Satisfaction (Y) as the dependent variable. This
operationalization ensures that both technical system quality and users' post-use
evaluations are simultaneously represented within the proposed analytical model [18].
Based on this model, eight research hypotheses (H1-H8) were Formulated to assess the

impact of each independent variable on user satisfaction with e-commerce applications.

2.3 Instrument Design

A structured questionnaire was developed as the primary data collection instrument. The
questionnaire items were adapted from previously validated PIECES Framework and EUCS
instruments [16] [17] [21], with minor wording adjustments to suit the context of e-
commerce applications while maintaining the original construct definitions. A Five-point
Likert scale (1 = Strongly Disagree to 5 = Strongly Agree) was used to measure
respondents' perceptions [22]. The complete questionnaire items, construct definitions,
indicator codes (PE1-PE7, ID1-1D4, EC1-EC2, CS1-CS2, EF1-EF3, SE1-SE2, F1-F3, T1-T3, and Y1-
Y2), and literature sources are provided in Appendix A to Facilitate transparency and
reproducibility. Before completing the questionnaire, respondents received an informed
consent statement explaining the research objectives, voluntary participation, anonymity,

and confidentiality of the collected data.

2.4 Questionnaire Testing

Prior to main data collection, validity and reliability tests were conducted to ensure
measurement quality. Validity testing was performed using Pearson Correlation with a
two-tailed significance test at a significance level of 0.05, using the formula df = n - 2.
with df =198, the critical r-table value was 0.116. All questionnaire items yielded Pearson
Correlation values above 0.116, confirming that all items are valid [26] [27]. Reliability
testing was conducted using Cronbach's Alpha (CA) with a threshold of CA > 0.60 [28].
The results show that all variables produced Cronbach's Alpha values above 0.60,
indicating acceptable internal consistency. Although several variables yielded Alpha
values below 0.70, they remain acceptable for exploratory research. All items were

therefore retained for the main data collection stage.
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2.5 Data Collection

The population consisted of e-commerce application users residing in Banyumas
Regency. Respondents were recruited using a purposive sampling technique [26], with
the Following inclusion criteria: (1) having used at least one major e-commerce application
(Shopee, Tokopedia, Lazada, or Blibli) within the previous six months; (2) being at least 17
years of age; and (3) having completed at least one online transaction using their most
frequently used application. The minimum sample size was determined using the
Lemeshow fFormula at a 95% confidence level and a 10% margin of error, resulting in a
minimum requirement of 96 respondents [3]. To improve the reliability of the analysis, a
total of 200 valid responses were collected through online questionnaire distribution.
Each respondent evaluated only the e-commerce application they used most frequently.
This approach minimized inconsistencies caused by differences among platforms and
ensured that each response reflected individual experience with a specific primary

application.

2.6 Statistical Analysis (SPSS)

The data collected were analyzed using SPSS software [6]. The analysis consisted of two
phases. First, classical assumption tests were conducted to verify the prerequisites for
multiple linear regression: (1) Normality Test using the Kolmogorov-Smirnov (K-S) test,
where a significance value > 0.10 indicates normally distributed residuals (result: Asymp.
Sig. = 0.200) [29] [30]; (2) Multicollinearity Test using Variance Inflation Factor (VIF), where
VIF <10 and Tolerance > 0.10 confirm the absence of multicollinearity (all variables passed
this criterion) [31]; and (3) Heteroscedasticity Test, where a significance value > 0.10 for
each independent variable indicates constant residual variance (all variables passed) [31].
Second, multiple linear regression analysis was conducted to determine the mathematical
relationship, direction, and magnitude of the influence of each independent variable on
user satisfaction (Y). The regression model produced unstandardized coefficients (B),
standardized coefficients (Beta), t-statistics, p-values, and Adjusted R? which were

interpreted to evaluate the contribution of each variable [32].

2,7 Model Evaluation
The final stage involved hypothesis testing and interpretation of the empirical Findings.
The t-test (partial test) was applied at a significance level of alpha = 0.05, where a

hypothesis was accepted if p < 0.05 [33]. All hypothesis testing adopted a significance
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level of 5% (alpha = 0.05). The F-test (simultaneous test) was also conducted to assess
whether all independent variables jointly and significantly influence user satisfaction; the
result showed F = 33319 with p < 0.001, confirming statistical significance of the
integrated model [31]. The coefficient of determination (Adjusted R-squared = 0.564) was
interpreted to indicate that the model explains 56.4% of the variance in user satisfaction,
reflecting moderate explanatory power. Based on hypothesis testing, Information and
Data (X2), Economics (X3), EFficiency (X5), Service (X6), and Timeliness (X8) significantly
influence user satisfaction (H2, H3, H5, H6, H8 accepted), while Performance (X1), Control
and Security (X4), and Format (X7) do not significantly influence user satisfaction (H1, H4,
H7 rejected). The Findings were subsequently discussed in relation to prior literature and
translated into practical recommendations for e-commerce providers and theoretical

implications For the information systems field.

3. RESULTS AND DISCUSSION

3.1 Respondent Demographics

Based on the results of the questionnaire distributed to 200 respondents, most
respondents were female, totaling 148 respondents (74%), while males numbered 52

respondents (26%). Most respondents were in the 18-25 age range [34].

Table 1. Gender and Age of Respondents

Gender Age Number of Respondents Percent
Under 18 2 1%
18-25 years 39 19.5%
Male
26-35 years 7 3.5%
Over 35 years 4 2%
Total 52 26%
Under 18 5 2.5%
18-25 years 14 57%
Female
26-35 years 16 8%
Over 35 years 13 6.5%
Total 148 74%
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Regarding the use of e-commerce apps, most respondents 132 people (66%) rarely use
them; 39 people (19.5%) use them monthly, 23 people (11.5%) weekly, and only 6 people
(3%) use them daily. The main purposes for using the apps were to search fFor product
information 90 people (45%), to purchase products 63 people (31.5%), and to view

discounts and offers for products from 63 people (31.5%).

3.2 Descriptive Statistics

Descriptive statistics were calculated to provide an overview of respondents' perceptions
For each research variable. The analysis included the minimum score, maximum score,
mean, and standard deviation for each variable. Overall, the mean scores indicate that
respondents generally perceived the quality of e-commerce applications positively
across most PIECES and EUCS dimensions. The descriptive statistics also show relatively
low standard deviation values, indicating that respondents' perceptions were reasonably

consistent. The complete descriptive statistics are presented in Table 2.

Table 2. Descriptive Statistics

Variable N Minimum Maximum Mean Std. Deviation
X1 200 1 5 3.70 0.660
X2 200 1 5 3.94 0.694
X3 200 1 5 3.86 0.773
X4 200 1 5 3.86 0.739
X5 200 1 5 3.86 0.702
X6 200 1 5 3.85 0.689
X7 200 1 5 3.53 1.027
X8 200 1 5 3.91 0.702
Y 200 1 5 3.90 0.752

Descriptive statistical analysis was conducted to identify the distribution characteristics
of each research variable. Table 2 presents the mean and standard deviation values of
the variables used in this study, including the PIECES Framework dimensions and EUCS-
related variables. The results show that X2 obtained the highest mean value (M = 3.94, SD
= 0.694), Followed by X8 with a mean value of (M = 3.91, SD = 0.702). This indicates that

users generally perceived the information quality and response time of e-commerce
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applications positively. Meanwhile, X7 obtained the lowest mean value (M = 3.53, SD =
1.027), suggesting that the interface presentation and information arrangement still
require improvement to enhance user satisfaction. The overall Y variable obtained a mean
value of 3.90 (SD = 0.752), indicating that respondents generally had a positive perception

toward the e-commerce applications they used.

3.3 Validity and Reliability Testing

3.3.1 Vvalidity Testing

Validity testing was conducted with 200 respondents. To obtain the r-table value, a two
tailed significance test for the correlation coefficient was performed at a significance
level of 0.5 using the formula df = n-2, where df represents the degrees of freedom used
to determine the critical r-table value and n is the number of respondents [10]. Thus, df
= 200-2, which is 198, resulting in a table r-value of 0.116. The SPSS calculation results, as

seen in the Pearson Correlation row, are as follows [8].

Table 3. Validity Test Results

Variable Code Pearson Correlation Description
PE1 0.760 Valid
PE2 0.716 Valid
PE3 0.761 Valid
X1 PE4 0.660 Valid
PE5 0.763 Valid
PE6 0.775 Valid
PE7 0.712 Valid
ID1 0.793 Valid
ID2 0.869 Valid
X2
ID3 0.800 Valid
ID4 0.811 Valid
ECT 0.868 Valid
X3
EC2 0.889 Valid
CS1 0.888 Valid
X4
CS2 0.906 Valid
X5 EF1 0.763 Valid
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Variable Code Pearson Correlation Description
EF2 0.827 Valid
EF3 0.736 Valid
SE1 0.860 Valid
X6
SE2 0.889 Valid
F1 0.899 Valid
X7 F2 0.933 Valid
F3 0.909 Valid
T1 0.833 Valid
X8 T2 0.879 Valid
T3 0.864 Valid
Y1 0.873 Valid
Y Y2 0.847 Valid

The results of the test indicate that the validity test for each variable is valid. This
conclusion is based on the calculated r-value being greater than the table r-value or the

Sig. (2-tailed) value [26].

3.3.2 Reliability Testing

The test used a single-measure technique, namely Cronbach's Alpha (CA); a variable can
be considered reliable if the CA value is > 0.60 [28]. Table 4 presents the reliability
calculation results.

Table 4. Reliability Test Results

Variable Number of Questions CA Value Description
X1 7 0.850 Reliable
X2 4 0.833 Reliable
X3 2 0.717 Reliable
X4 2 0.756 Reliable
X5 3 0.660 Reliable
X6 2 0.690 Reliable
X7 3 0.900 Reliable
X8 3 0.822 Reliable
Y 2 0.647 Reliable
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The test results show that all items have a calculated r-value greater than the table r
value, so they are deemed valid [27]. Based on the reliability test results, all variables have
Cronbach's Alpha values above 0.60, indicating acceptable internal consistency according
to the reliability threshold adopted in this study. Although several variables have Alpha

values below 0.70, they remain acceptable for exploration research.

3.4 Classical Assumption Test

3.4.1 Normality Test

The normality test used the Kolmogorov-Smirnov (K-S) test [29]. In this case, the residual
values are said to be normally distributed if the significance level is > 0.1 [30]. Table 5

shows the results of the Kolmogorov-Smirnov (K-S) normality test:

Table 5. One-Sample Kolmogorov-Smirnov Test

Unstandardized Residual

N 200
Normal Parameters® Mesn 00978607
Std. Deviation 1.02265173
Absolute 0.058
Most Extreme Differences Positive 0.055
Negative -0.058
Test Statistic 0.058
Asymp. Sig. (2-tailed) 0.200¢

Based on Table 5, the significance value (Asymp.Sig. (2-tailed)) is 0.200, which is greater
than 0.1 [30]. Therefore, it is concluded that the residual values in this study are normally

distributed.

3.4.2 Multicollinearity Test

In this study, the presence or absence of multicollinearity was determined by examining
the Variance Inflation Factor (VIF), if the VIF value is < 10 and the Tolerance is > 0.1, then
multicollinearity is deemed not to exist [31]. Table 6 shows the results of the
multicollinearity test. Tolerance values for the X1-X8 are all greater than 0.1, and the VIF

are all less than 10. What multicollinearity means in this regression model is normal.
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Table 6. Results of the Multicollinearity Test

Unstandardized Standardized Collinearity
CoefFicients CoefFicients Statistics
Model t Sig.
Std.
B Beta Tolerance VIF
Error
(Constant) 0.617 0.458 1348 0.179
X1 0.025 0.026 0.077 0.973 0332 0.336 2.975
X2 -0,082 0.041 -0.152 -2.007 0.046 0.370 2.705
X3 0.178 0.065 0.183 2723 0.007 0.470 2126
1 X4 0.103 0.074 0.101 1.398 0.164 0.405 2.471
X5 0.176 0.060 0.247 2931 0.004 0.299 3347
X6 0.201 0.089 0.184 2248 0.026 0.316 3162
X7 -0.019 0.030 -0.039 -0.632 0.528 0.560 1.784
X8 0.194 0.053 0.272 3679 0.000 0.387 2.585

3.4.3 Heteroscedasticity Test
If the significance value of an independent variable is greater than 0., it is concluded
that there is no heteroscedasticity issue in the regression model [31]. Table 7 shows the

results of the heteroscedasticity test.

Table 7. Heteroscedasticity Test Results

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta T Sig.
1 (Constant) 0.935 0.327 2.859 0.005
X1 0.007 0.017 0.046 0.372 0.710
X2 -0.005 0.028 -0.19 -0.167 0.868
X3 -0.053 0.041 -0.115 -1.296 0.196
X4 0.0Mm 0.050 0.026 0.228 0.820
X5 0.063 0.041 0.203 1546 0.124
X6 -0.010 0.061 -0.021 -0.163 0.870
X7 -0.017 0.030 -0.082 -0.862 0.390
X8 0.033 0.035 0.105 -0.933 0.352
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Based on Table 7, the values for the X1-X8 are all greater than 0.1. Therefore, it can be
concluded that there is no heteroscedasticity issue, meaning the residual variance in this

regression model is constant across the entire range of independent variables.

3.5 Multiple Linear Regression Analysis

Multiple linear regression analysis is used to determine the mathematical relationship,
direction, and magnitude of the influence between two or more independent variables
and one dependent variable. The regression equation is formulated using the values

Found in Unstandardized Coefficients (B).

Table 8. Multiple Linear Regression Analysis Results

CoefFicients®

Unstandardized Standardized
CoefFicients CoefFicients
Model t Sig.
Std.
B8 Beta
Error
(Constant) 0.681 0.466 1463 0.145
X1 0.029 0.026 0.089 1105 0.271
X2 -0.074 0.042 -0137 -1.785 0.076
X3 0.192 0.066 0.197 2.895 0.004
1 X4 0130 0.075 0.128 1735 0.084
X5 0.073 0.049 0.110 1482 0.140
X6 0.231 0.090 0.212 2558 0.0M
X7 0.002 0.029 0.004 0.060 0.952
X8 0.206 0.054 0.289 3.851 0.000

Dependent Variable: Y

Based on the regression equation, the constant is 0.681, which is the baseline value of Y
when all independent variables are zero. Variables X1, X3, X4, X5, X6, X7, and X8 have
positive coefficients, indicating a unidirectional relationship. For example, a 1-unit
increase in X6 raises user satisfaction by 0.231 units, assuming other variables are
constant. Conversely, X2 have a negative coefficient (-0.074), meaning a 1-unit increase
in X2 decreases satisfaction by 0.074 units, although this effect is not statistically

significant.
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3.6 Hypothesis Testing

3.6.1 T-Test (Partial Test)

In the partial test using a significance level of 0.1 or 10%, if the calculated t-value is
greater than the critical t-value at a significance level of less than 0.1, then HO is rejected
and H1is accepted [9]. Conversely, if the calculated t-value is less than the critical t-value
at a significance level of greater than 0.1, then HO is accepted and H1 is rejected, using
the Formula df = n - k - 1, where df is the t-table value being sought, n is the number of
respondents, and k is the number of independent variables; thus, df = 200 - 8 - 1, which
is 191. The resulting t-table value from the two-tailed test is 1.65287. The following are
the results of the T-test:

Table 9. Results of the T-Test

CoefFicients®

Unstandardized Standardized
Model Coefficients CoefFicients t Sig.
B Std. Error Beta

(Constant) 0.617 0.458 1348 0179
X1 0.025 0.026 0.077 0.973 0332
X2 0.082 0.041 0.152 2007 0.046
X3 0.178 0.065 0.183 2723 0.007
1 X4 0.103 0.074 0.101 1398 0.164
X5 0.176 0.060 0.247 2931 0.004
X6 0.201 0.089 0.184 2248 0.026
X7 -0.019 0.030 -0.039 -0.632 0.528
X8 0.194 0.053 0,272 3.679 0.000

Dependent Variable: Y

Based on the results of the T-test, the X1 obtained a calculated t-value of 0.973 with a
significance value of 0.332, indicating that it does not have a significant effect on Y
because the calculated t-value is smaller than the critical t-value (1.65287) and the
significance is greater than 0.1 [5]. The X2 yielded a calculated t-value of 2.007 with a
significance level of 0.046, indicating a significant effect on Y because the calculated t-
value is greater than the critical t-value and the significance level is less than 0.1 [9]. The
X3 also shows a significant effect on Y with a calculated t-value of 2732 and a

significance level of 0.007 [1].
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The X4 yielded a calculated t-value of 1398 with a significance level of 0.164, thus
showing no significant effect on Y [35]. The X5 demonstrated a significant effect on Y
with a calculated t-value of 2.931 and a significance level of 0.004 [36]. The X6 also has a
significant effect on Y with a t-value of 2248 and a significance level of 0.026 [11].
Meanwhile, the X7 yielded a t-value of -0.632 with a significance level of 0.528, indicating
no significant effect on Y [37]. The X8 showed a significant effect on Y with a t-value of
3.679 and a significance level of 0.000 [26]. These results indicate that the X2, X3, X5, X6,
and X8 variables have a significant effect on Y with e-commerce applications, whereas

X1, X4, and X7 do not have a significant effect on Y.

3.6.2 F-Test (Simultaneous Test)

The F-test is used to determine whether all independent variables in the regression
model simultaneously influence the dependent variable. The decision criteria are based
on the significance value, where a significance value below 0.05 indicates that the
regression model is statistically significant [31], as shown in Table 10.

Table 10. Results of the F-Test

ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 262151 8 32.769 33319 .000°
Residual 187.849 191 0.984
Total 450.000 199

a. Dependent Variable: Y

b. Predictors: (Constant), X8, X7, X3, X4, X2, X5, X1, X6

Based on Table 10, the F-test results show an F-value of 33.319 with a significance value
of 0.000. Since the significance value is lower than 0.05, HO is rejected and H1 is accepted.
This indicates that X1, X2, X3, X4, X5, X6, X7, and X8 simultaneously have a significant
effect on Y with e-commerce applications. Therefore, the regression model can be used

to analyze the Factors affecting user satisfaction.
3.6.3 Koefisien Determinasi (R?)

To determine the coefficient of determination, we examine the Adjusted R-Square, which

ranges from O to 1 [6]. The coefficient of determination indicates the contribution of the
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independent variables to the dependent variable, expressed as a percentage (%). Table 1

presents the results of the coefficient of determination test.

Table 11. Coefficient of Determination Results (R?)

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 763? 0.582 0.564 0.993

a. Predictors: (Constant), X8, X7, X3, X4, X2, X1, X6, X5

Based on Table 11, the coefficient of determination analysis shows that the adjusted R?
value of 0.564 indicates that the proposed model explains 56.4% of the variance in user
satisfaction with e-commerce applications, while the remaining 43.6% be explained by
Factors outside the proposed model. This result indicates a moderate level of explanatory
power, indicating that the partial integration of the PIECES Framework and selected EUCS
dimensions provides a meaningful explanation of user satisfaction without accounting

for all possible influencing factors.

3.6.4 Hypothesis Test

Based on the results of the hypothesis testing, the variables X2, X3, X5, X6, and X8 proved
to have a significant effect on Y with e-commerce applications. The hypothesis testing
results presented in Table 12 constitute the final basis for interpreting the empirical
findings reported throughout the Abstract, Discussion, and Conclusion. Accordingly, all
significant and non-significant relationships discussed in this study are consistently
derived from the regression coefficients shown in Table 12. Overall, the regression results
indicate that information quality, operational efficiency, economic value, service quality,
and timeliness contribute more substantially to user satisfaction than technical system
characteristics or interface presentation.

Tabel 12. Hypothesis Testing Results

Hypothesis Standarized Coefficients t Influence Hypothesis Conclusion
H1 (X1->Y) 0.046 0372 Not SigniFicant Rejected
H2 (X2->Y) -0.019 -0.167 Significant Accepted
H3 (X3->Y) -0115 -1.296 Significant Accepted
H4 (X4->Y) 0.026 0.228 Not Significant Rejected
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Hypothesis Standarized Coefficients t Influence Hypothesis Conclusion
H5 (X5->Y) 0.203 1.546 Significant Accepted
H6 (X6->Y) -0.021 -0.163 Significant Accepted
H7 (X7->Y) -0.082 -0.862 Not SigniFicant Rejected
H8 (X8->Y) -0.105 -0.933 Significant Accepted

These results indicate that information and data, economics, efficiency, service, and
timeliness are the primary Factors influencing user satisfaction when using e-commerce
applications [16]. Users tend to be satisfied when the application provides accurate,
relevant, and easy-to-understand information, as well as fast and responsive service [33].
This finding indicates that users rely heavily on accurate, complete, and relevant
information when making purchasing decisions. High-quality information reduces
uncertainty and enhances confidence during online transactions. The economic aspect
indicates that promotions, cost efficiency, and the benefits users receive are important
considerations in enhancing user satisfactioan with e-commerce apps [38]. Economic
value, including promotions, cashback programs, and transaction efficiency, increases
users' perceived benefits and therefore strengthens satisfaction. Efficiency factors also
influence user comfort in operating the app, particularly regarding ease of navigation,
system speed, and the effectiveness of transaction processes [3] [7]. EFficient transaction
processes minimize users' effort and time, resulting in @ more convenient shopping
experience. Responsive customer support and effective complaint handling strengthen
users' confidence in e-commerce applications and contribute positively to satisfaction.
The Timeliness variable also has a significant influence because users require information
and services that can be accessed quickly and in real time [39]. Timely order updates,
payment confirmations, and delivery notifications reduce uncertainty throughout the
purchasing process. Overall, the regression analysis demonstrates that variables
associated with information quality, operational efficiency, service quality, economic
value, and timeliness contribute more substantially to user satisfaction than variables

related to technical system performance or interface presentation.
The variables Performance, Control and Security, and Format do not significantly

influence user satisfaction with e-commerce applications. These results indicate that

users perceive system performance and application security to be at a sufficiently good
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level, so they are no longer primary factors in determining [9]. The insignificant effect

of Performance suggests that most respondents perceived the technical performance of
major e-commerce applications as relatively similar. A similar situation applies to the
Format variable, where the application’s interface design has not yet had a significant
impact on user satisfaction levels [3]. Interface appearance alone no longer differentiates
user satisfaction because contemporary e-commerce applications generally provide
comparable visual designs. Users prioritize service quality, information access speed, and
system efficiency over the application’s visual aspects [22]. Security has become a basic
expectation because respondents predominantly used well-established e-commerce
applications implementing standardized security mechanisms. These findings align with
previous studies indicating that information quality, system efficiency, and service quality
significantly influence user satisfaction with information systems and digital applications.
Research by [40] Found that the variables information and data, efficiency, and service
significantly influence user satisfaction with the SMKN 1 and SMKN 6 in Pekan baru City
[22]. This Finding indicates that users rely heavily on accurate, complete, and relevant
information when making purchasing decisions. High-quality information reduces
uncertainty and enhances confidence during online transactions. Research by [7] also
states that the variables Efficiency and Service have a significant effect on user
satisfaction with the Vidio application. Meanwhile, the variables Performance, Control and
Security, and Format were found to have no significant effect in several previous studies
because users already felt sufficiently comfortable and confident in the systems they

used [33].

Approximately 66% of respondents reported relatively infrequent use of e-commerce
applications. Consequently, their evaluations reflect general shopping experiences rather
than detailed assessments of technical system characteristics. These findings should be
interpreted within the context of respondents residing in Banyumas Regency and should
not be generalized to all e-commerce users in Indonesia. From a managerial perspective,
e-commerce providers should prioritize improving information quality, transaction
efficiency, customer service responsiveness, and timely notifications because these
Factors demonstrated significant empirical effects. From a theoretical perspective, this
study demonstrates that partially integrating the PIECES Framework with selected EUCS
dimensions provides a broader explanation of user satisfaction than employing either

framework independently.
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4, CONCLUSION

The research results indicate that the following Factors significantly influence user
satisfaction with e-commerce applications (p < 0.05): Information and Data, Economics,
Efficiency, Service, and Timeliness. Accordingly, hypotheses H2, H3, H5, H6, and H8 are
accepted. Meanwhile, Performance, Control and Security, and Format do not significantly
influence user satisfaction (p > 0.05), resulting in the rejection of hypotheses H1, H4, and
H7. The F-test also confirms that the integrated model is statistically significant (F =
33319, p = 0.000) in explaining user satisfaction with e-commerce applications.
Additionally, the analysis yielded an Adjusted R? of 0.564, indicating that the integrated
variables within this model account for 56.4% of the variance in user satisfaction. The
findings indicate that improving information quality, economic benefits, service quality,
system efficiency, and timely information delivery contributes more substantially to user
satisfaction than improvements in system performance, interface Format, or security
Features alone. This study contributes by integrating the PIECES Framework and several
variables from the EUCS method to produce a more thorough evaluation of user
satisfaction. More specifically, this study applies a partial integration of the PIECES
Framework and selected EUCS dimensions to evaluate both system quality and user
satisfaction within a single analytical model. This integration provides a broader
perspective than applying either framework independently. This study has several
limitations. First, the respondents were limited to e-commerce users residing in
Banyumas Regency, which restricts the generalizability of the fFindings to other regions.
Second, respondents evaluated the e-commerce application they used most frequently,
and most respondents reported relatively infrequent use of e-commerce applications.
Therefore, user perceptions differ from those of more active online shoppers. In addition,
this study only incorporated selected EUCS dimensions rather than the complete EUCS
model. This study is limited to respondents residing in Banyumas Regency, and most
respondents reported relatively infrequent use of e-commerce applications. Therefore,
the findings should be interpreted within this research context. Future studies are
encouraged to employ the complete EUCS model, integrate other acceptance theories
such as TAM or UTAUT, involve broader multi-region samples, and conduct platform-
specific comparisons. Future research should include all EUCS variables, such as content,
accuracy, and ease of use, and employ methods like TAM or UTAUT to yield more in-depth

results. Future studies are also recommended to involve respondents from multiple
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regions, compare different e-commerce platforms using larger datasets, and examine

additional behavioral factors that nfluence user satisfaction and continued intention to

use e-commerce applications.
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