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User perceptions toward software application interface and experience
are important factors for the successful implementation of software
systems. Therefore, this study was aiming to investigate these success
factors by comparing user perceptions towards software application
interface and experience when using software applications. This
research used a inferential quantitative approach. The instrument used
in this study was the UEQ (User Experience Questionnaire)
formulated by the UEQ Team. The object of this study was two e-
learning systems deployed at two state universities in Yogyakarta.
Data on user perceptions toward software application interface and
experience were collected twice. The collected data were then
statistically analysed to obtain results for equivalence test, paired t-
tests, Wilcoxon tests, statistical power, and Cohen's D values. Based
on equivalence testing on the data gathered during the first and second
collection stages, it was found that user perceptions toward software
application interface and experience were equivalent and not different
for most criteria and sub-criteria, except for the enjoyable, good,
pleasing, and pleasant sub-criteria at University A and enjoyable,
good, and motivating at University B. Meanwhile, based on the results
of paired t-tests and Wilcoxon tests, it was found that user perceptions
toward software application interface and experience were also
equivalent and not different for most criteria and sub-criteria, except
for the pleasing and good sub-criteria at University A, and the
enjoyable and pleasing sub-criteria at University B. Therefore, it is
concluded that there was generally no difference in user perceptions
toward software application interface and experience when using those
e-learning systems.

This is an open access article under the CC—BY-SA license.

INTRODUCTION

The domain of human-computer interaction necessitates the incorporation of constituent elements

to facilitate effective communication between the human user and the computer system. Among these
fundamental components, user interface and user experience emerge as pivotal facilitators of interaction.

These components are intricately linked in functionality, whereby human users engage with interfaces,
and their resultant experiences dictate the efficacy of interactive products [1]. The user interface

represents the locus of interaction between the human user and the system, mediating exchanges through
commands such as content utilization and data input [2]. Furthermore, the user interface assumes a

foundational role within computer-based systems [3]. An information system characterized by an

interface that is difficult to understand or navigate can significantly impede institutional performance

[4]. In contrast, user experience refers to the multidimensional interaction that encompasses users'
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perceptions, responses, behaviors, cognitive processes, and emotional states during system use [2], [5],
[6]. ISO 9241-210 views user experience as a combination of users' perceptions and responses that are
shaped by both their interaction with a system and their expectations before the interaction occurs [7],
[8]. Therefore, user experience reflects users' subjective evaluation of the product or system they interact
with [6], [9].

Recent studies continue to highlight the importance of examining the relationship between Ul and
UX. Previous studies have examined Ul and UX from various perspectives, including interface design,
usability evaluation, software development, and user experience assessment [10]. Overall, these studies
consistently report that Ul quality influences users' perceptions and interactions, while UX plays an
important role in determining user satisfaction and the overall success of interactive systems. In
particular, recent research has increasingly applied standardized evaluation instruments to assess Ul and
UX in educational software and Learning Management Systems (LMSs) [11]. However, most existing
studies focus on evaluating a single platform or a single institutional implementation, making it difficult
to compare user perceptions across different LMS environments using the same evaluation framework.

The present study addresses this gap by comparing users' perceptions of Ul and UX between two
different LMS implementations: a MOODLE (Modular Object-Oriented Dynamic Learning)-based
LMS at University A and a non-MOODLE LMS at University B. Rather than evaluating only one
platform, this study applies the same evaluation approach to both LMS implementations, enabling a
more direct comparison of users' perceptions across different institutional contexts.

The instrument employed in this study is the User Experience Questionnaire (UEQ). UEQ is
commonly utilized in research pertaining to user experience. There exist various research methodologies
concerning user experience. Among these methodologies are frameworks such as SUPR-Q
(Standardized User Experience Percentile Rank Questionnaire), QUIS (Questionnaire for User
Interaction Satisfaction), SUMI (Software Usability Measurement Inventory), and SUS (System
Usability Scale) [12], [13]. Compared to these four performance frameworks, UEQ (User Experience
Questionnaire) offers remarkable advantages due to its provision of a comprehensive user experience
impression, encompassing both classic usability aspects and user experience facets [12]. In this study,
the utilization of UEQ extends beyond user experience components alone and is also applied to user
interface components. This decision is motivated by the importance of designing the overall user
experience rather than just the interface [1].

Accordingly, this study has two primary objectives: (1) to evaluate users' perceptions of Ul and
UX within each LMS implementation using the UEQ framework, and (2) to compare these perceptions
between the MOODLE-based LMS at University A and the non-MOODLE LMS at University B. The
contribution of this study is to provide an empirical comparison of two different LMS implementations
using a common evaluation framework, thereby offering practical insights for higher education
institutions and LMS developers in improving interface design and user experience.

METHODS

This study employs an inferential quantitative design, in which numerical data are collected and
statistically analyzed to identify patterns, examine relationships among variables, generate predictions,
and draw conclusions that can be generalized to the target population [14]-[16]. In this study, the
inferential aspect refers to the use of statistical techniques that allow conclusions drawn from the sample
to be extended to the target population [15], [17]. The accuracy of inferential statistics is influenced by
the selection of an appropriate sample that can adequately represent the population [18], [19].
Appropriate statistical procedures are applied to quantitative variables to test research hypotheses, with
results interpreted based on probability values, significance levels, and effect size measures [15], [17].
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The processes involved in conducting this research include questionnaire development, data
collection, and data analysis.

Research Instrument

This questionnaire used in this study was developed based on the User Experience Questionnaire
(UEQ), a widely adopted instrument for evaluating the user experience of interactive systems. UEQ
consists of 26 items grouped into six dimensions: attractiveness, efficiency, perspicuity, dependability,
stimulation, and novelty, as presented in Table 1 [20], [21]. Attractiveness has aspects with pragmatic
and hedonic qualities. The pragmatic quality aspect includes efficiency, perspicuity, and dependability.
The hedonic quality aspect includes stimulation and novelty. Both pragmatic and hedonic quality aspects
influence the attractiveness and preferences of a product [6], [22]. Pragmatic and hedonic qualities
represent two categories that summarize various quality aspects. Pragmatic quality primarily reflects
how effectively a product supports users in accomplishing their intended tasks, whereas hedonic quality
emphasizes experiential attributes that extend beyond task completion, such as interface aesthetics and
design originality [22], [23].

Table 1. Questionnaire Criteria Item List

Criteria Number of Items Sub-Criteria
Attractiveness 6 Enjoyable, Good, Pleasing, Pleasant, Attractive, Friendly
Efficiency 4 Fast, Efficient, Practical, Organized
Perspicuity 4 Understandable, Easy to Learn, Easy, Clear
Dependability 4 Predictable, Supportive, Secure, Meets Expectations
Stimulation 4 Valuable, Exciting, Interesting, Motivating
Novelty 4 Creative, Inventive, Leading edge, Innovative

This questionnaire is developed based on the User Experience Questionnaire (UEQ), which has a
broad scope of evaluation [6]. The UEQ instrument is formulated by the UEQ Team. UEQ is an efficient
and user-friendly tool or questionnaire used to measure user experience [24]-[26]. UEQ is used
primarily to measure the user experience of interactive products quickly and promptly [24], [26]. The
UEQ has been widely employed to assess user experience across a broad range of applications, including
business systems, software development environments, websites, online services, and social networking
platforms [24], [25]. The UEQ approach gathers feedback from e-learning system users by means of
questionnaire completion. According to [24], there are 6 rating scales in UEQ, including attractiveness,
efficiency, perspicuity, dependability, stimulation, and novelty. Each scale has subsections as mentioned
in [24] stating that the assumed scale structure of UEQ includes attractiveness consisting of annoying
or enjoyable, unlikable or pleasing, bad or good, unpleasant or pleasant, unattractive or attractive, and
unfriendly or friendly; efficiency consisting of slow or fast, inefficient or efficient, impractical or
practical, and cluttered or organized; perspicuity consisting of not understandable or understandable,
difficult to learn or easy to learn, complicated or easy, and confusing or clear; dependability consisting
of unpredictable or predictable, obstructive or supportive, not secure or secure, and does not meet
expectations or meets expectations; stimulation consisting of inferior or valuable, boring or exciting, not
interesting or interesting, and demotivating or motivating; and novelty consisting of dull or creative,
conventional or inventive, usual or leading edge, and conservative or innovative. In an official website
of the UEQ Team, it is stated that the UEQ scale encompasses an overall assessment of the user
experience. There are two aspects measured within it, namely the classic usability aspect comprising
efficiency, perspicuity, and dependability, and the user experience aspect comprising originality and
stimulation. In this study, the original UEQ was adapted to evaluate both user interface and user
experience perceptions. Therefore, the questionnaire should be regarded as a UEQ-based adapted
questionnaire rather than the original UEQ instrument.
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Before data collection, the adapted questionnaire underwent validity and reliability testing to
confirm its suitability for the study. Construct validity was examined using the Pearson product-moment
correlation, with questionnaire items considered valid when their correlation coefficients exceeded the
critical value at the 0.05 significance level. Reliability was evaluated by calculating Cronbach's alpha to
assess the internal consistency of the instrument. Alpha coefficients above 0.70 were interpreted as
indicating acceptable reliability, whereas values greater than 0.90 reflected excellent internal
consistency. Detailed findings from both the validity and reliability analyses are reported in the Results
section.

After the questionnaire was developed, a four-point Likert scale was adopted to measure
respondents’ perceptions. The questionnaire consisted of paired statements, with user experience
(UX) statements presented in odd-numbered items and user interface (UI) statements presented in even-
numbered items. Responses were rated using four categories: Strongly Disagree (1), Disagree (2), Agree
(3), and Strongly Agree (4). A neutral midpoint was intentionally omitted to encourage respondents to
express either agreement or disagreement, thereby reducing the tendency to select ambiguous middle
responses [27], [28]. The exclusion of a neutral midpoint is supported by previous studies, which
indicate that respondents often interpret the midpoint inconsistently, as example "no opinion", "unsure",
or "don't care", potentially reducing the interpretability of responses [27], [29]. In addition, the midpoint
may function as an escape option for respondents who are uncertain or reluctant to express a clear
opinion [27], [30]. Because the original UEQ employs a 7-point bipolar semantic differential scale, the
instrument used in this study should be regarded as an adapted UEQ-based questionnaire rather than the
original UEQ instrument [21], [28].

Data Collection

In data collection, it is essential to determine the required sample size initially. The purpose of
determining the sample size is to ensure that the data collected are neither excessive nor insufficient to
represent the entire population in a study [31], [32]. There are various methods for determining sample
size in a population, and one commonly used approach in survey research is the Slovin/Yamane formula
such as (1) [32].

Regarding these parameters, n specifies the necessary sample size, N corresponds to the overall
population, and e reflects the permissible margin of error. Using a 10% margin of error [32], the
minimum required sample sizes were calculated for each university, as presented in Table 2. As shown
in Table 2, all datasets exceeded the minimum sample size requirement.

Table 2. Minimum Required Sample Size

University Population (N) Minimum Sample Size Total Responses (1) Total Responses (2)
University A 24.000 100 176 372
University B 21.000 100 387 375

After obtaining the sample size, researchers distribute it to respondents. Sampling techniques are
generally classified into two broad categories: probability sampling and non-probability sampling.
However, this study utilizes probability sampling, specifically random sampling. A study [33] states that
the use of probability sampling methods better represents the target population. Random sampling
involves selecting samples from a population by giving an equal chance to each population member to
become a sample [34].

Two samples are the objects of this study. The first sample is derived from respondents of
University A, and the second sample is from respondents of University B. Each respondent uses a
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different object. The application study used by respondents of University A is MOODLE, while the
application study used by respondents of University B is non-MOODLE. Moodle is an open-source
learning management system that enables educators, administrators, and students to manage teaching
and learning activities within a secure and integrated online environment. MOODLE is also a cloud-
based medium accessible via smartphones or computers connected to the internet, minimizing student
smartphone misuse during learning and fostering ICT (Information and Communication Technology)
learning habits to prepare for the digital era [35]. Meanwhile, the non-MOODLE used by University B
is a learning system management created independently by the institution, thus it is likely tailored to
specific needs only. The difference in the basis of learning system management is intended to observe
differences in user perceptions from the perspective of user interface and user experience. The two LMS
implementations were selected because they represent different development approaches. University A
employs a MOODLE-based LMS, whereas University B uses an institutionally developed non-
MOODLE LMS. Comparing these two implementations enables the study to examine users' perceptions
of UI and UX across different LMS platforms. Both systems provide similar educational functions but
differ in their underlying platform architecture and implementation.

Data were collected in two independent waves at each university. At University A, the first wave
was conducted from July to October 2020, whereas the second wave was conducted from August 2021
to January 2022. At University B, the first wave was conducted from May to October 2020 and the
second wave from August to September 2021. The two-wave design was intended to replicate the same
analysis using independent respondent groups, allowing the consistency of the findings to be examined
across different data collection periods before comparing the two LMS implementations. A total of 176
and 372 valid responses were obtained from University A during Wave 1 and Wave 2, respectively,
while 387 and 375 valid responses were obtained from University B. Responses with incomplete
questionnaire data were excluded prior to statistical analysis.

Data Analysis

The collected data were analyzed using three statistical procedures: the equivalence test, the
paired t-test, and the Wilcoxon signed-rank test. All statistical analyses were performed using IBM SPSS
Statistics. The equivalence test is a comparison between two samples or groups within certain
boundaries [36], [37]. The equivalence test follows the Neyman—Pearson hypothesis-testing framework,
enabling researchers to evaluate equivalence while maintaining control error rates and achieving the
desired statistical power [36], [37]. This testing method provides more specific predictions about effect
sizes deemed valuable by researchers for investigation [38]. Subsequently, inferential statistical tests
were performed to examine whether significant differences existed between each pair of responses.

In conducting the equivalence test, several values need to be determined beforehand. These
include the mean values (2), the mean difference between user interface and user experience, standard
deviation (3), error (o) (4) (5), and MoE (error (t) p < 0.05) (6). These formulations are derived from a
book [53].

D YA 22 5 YA )
N € T 9 LI L (3)
E = thitung: Sr/VT woveeneeeineeetneeesese e 4)
thitung = (F = H0)/(S/VR) woovvvveirrrerieiieseeeeise (5)
E =1,96.5 VT coooooeooeeoeeeeeeeeeeeeeeeeeeeeee e (6)

Darmawan, Tri Setya et al. (Comparing User Perceptions of User Interface and User Experience In ....)



Elinvo (Electronics, Informatics, and Vocational Education), 11(1), May 2026 - 60
ISSN 2580-6424 (printed) | ISSN 2477-2399 (online)

In this formula, x; represents the center value of the i-th class interval, while n denotes the total
sample size, and p0 signifies the assumed population mean. To determine whether the mean difference
between paired Ul and UX scores indicates practical equivalence, the Margin of Error (MoE) is utilized
to establish the permissible threshold [36], [38]. If the confidence interval of the paired mean difference
falls entirely within the equivalence margin, the two measures are regarded as equivalent [37], [38].
Otherwise, they are considered not equivalent [37].

These values are used to perform the equivalence test. There are four possible conclusions drawn
from the test results: equivalent and not different, equivalent and different, not equivalent and not
different, and not equivalent and different [37]. These conclusions can be determined by comparing the
mean values of paired items and presenting them in a graph like Figure 1, where A represents equivalent
and different, B represents not equivalent and not different, C represents not equivalent and different,
and D represents equivalent and not different [39].

Following the equivalence analysis, additional inferential statistical tests were conducted to
determine whether paired observations differed significantly. The selection of either a parametric or a
non-parametric procedure was based on the distributional characteristics of the paired differences.

D
—r——
c

—te—
B

A

F—e—
-1,0 -0,5 0,0 0,5 1,0

Figure 1. Graph of Comparison Mean

Prior to selecting the inferential test, the normality of the paired differences was evaluated using
the Shapiro—Wilk test [39], [40]. The normality assessment indicated that the paired differences were
not normally distributed. Consequently, the Wilcoxon signed-rank test was considered the primary
inferential test, whereas the paired #-test was also performed to provide a parametric comparison of the
results [39]. The paired t-test compares two paired data by examining parametric differences and testing
the significance level of the independent variable's influence on the dependent variable partially [41].
These two data mutually influence each other as they originate from the same group [41], [42]. The
formula for the paired t-test is as follows (7).

Mx1—Mx,

t =
J(@xt4z )/ a2} /m+2/n2)

Where M, is the mean calculated mean, x is the sum of the deviation scores, and n is the number
of subjects [43], [44]. The subsequent step after the t-test is testing the significance value of t. This
significance test is conducted by comparing the t-value to the critical t-value at the predetermined
significance level [44]. If the t-value > critical t-value, there is a significant difference, and if the t-value
< critical t-value, there is no significant difference [44]. Another criterion of the paired t-test is if the Sig
(2-tailed) o value is above 0.05, there is no difference between the two compared values, while if the
Sig (2-tailed) a value is below 0.05, there is a difference between the two compared values [43]-[45].
In addition to the significance value (p < 0.05), effect size (Cohen's d) and statistical power were reported
to provide information regarding the magnitude of the observed differences and the adequacy of the
statistical analysis [43]-[45].
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As a non-parametric statistical approach, the Wilcoxon test evaluates the variance between paired
samples by accounting for both the direction and size of their differences to draw population inferences
[41], [46]-[48]. The formula for the Wilcoxon test is as follows (8).

W= Z?’zl[sgn(lel - x1,i) . Ri] ................................... ®)

Within this equation, each paired measurement i out of N is represented by the vector x; =
(x1,i,x2;), with R; signifying its assigned rank. Here, R; reflects the specific placement of the
observation when the absolute discrepancies |x,; — xq;| are arranged in an ordered sequence. In
drawing conclusions, pairs with larger absolute differences have higher ranks R;, making them
determinants in W. Meanwhile, pairs with smaller absolute differences have low ranks R; because of
their minimal influence. This is due to the test's reliance more on ranks than on measurements
themselves. Therefore, the Wilcoxon test can be considered as a test of shifting median values between
two groups [46], [47]. For the Wilcoxon signed-rank test, statistical significance was determined using
the Asymp. Sig. (p-value). A p-value below 0.05 indicated a statistically significant difference between
the paired observations, whereas a p-value of 0.05 or higher indicated that no statistically significant
difference was detected [47], [48].

RESULT AND DISCUSSION

Based on the criteria mentioned in Table 1, the questionnaire was divided into six parts, namely:
first, regarding the attractiveness criteria consisting of 12 statements with details of 6 statements about
user interface and user experience when using the application with different sub-criteria for each
statement, including enjoyable, good, pleasing, pleasant, attractive, and friendly; second, regarding the
efficiency criteria consisting of 8 statements with details of 4 statements about user interface and user
experience when using the application with different sub-criteria for each statement, including fast,
efficient, practical, and organized; third, regarding the clarity criteria consisting of 8 questions with
details of 4 statements about user interface and user experience when using the application with different
sub-criteria for each statement, including understandable, easy to learn, easy, and clear; fourth, regarding
the dependence criteria consisting of 8 statements with details of 4 statements about user interface and
user experience when using the application with different sub-criteria for each statement, including
predictable, supportive, secure, and meets expectations; fifth, regarding the stimulation criteria
consisting of 8 statements with details of 4 statements about user interface and user experience when
using the application with different sub-criteria for each statement, including valuable, exciting,
interesting, and motivating; and sixth, regarding the novelty criteria consisting of 8 statements with
details of 4 statements about user interface and user experience when using the application with different
sub-criteria for each statement, including creative, inventive, leading edge, and innovative. Then,
validity tests were conducted as shown in Table 3 and Table 4 to assess the validity of each questionnaire
instrument. The validity assessment confirmed that all questionnaire items satisfied the established
validity criteria and were therefore considered suitable for subsequent analysis. Reliability testing
further showed excellent internal consistency across all six UEQ dimensions, with Cronbach's alpha
coefficients exceeding 0.98. These findings demonstrate that the adapted UEQ instrument produced
highly consistent measurements for both Ul and UX evaluations.

After obtaining data from the respondents, the next step was to conduct equivalence testing. The
results of the equivalence test are displayed in Table 3 for the learning management system at University
A and Table 4 for the learning management system at University B. To improve table readability, the
equivalence outcomes are represented using the abbreviations E is Equivalent & Not Different
(Equivalent — Conclusive) and U is Not Equivalent & Not Different (Undetermined — Inconclusive).
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Table 3. Results of Equivalence Test between UX and Ul in University A

Criteria Sub-criteria Equivalence test Conclusion

Attractiveness Enjoyable
Good

Pleasing

Pleasant

Attractive

Friendly

Efficiency Fast
Efficient
Practical
Organized

Perspicuity Understandable
Easy to learn
Easy
Clear

Dependability Predictable
Supportive
Secure
Meets expectation

Stimulation Valuable
Exciting

Interesting

Motivating

Novelty Creative
Inventive
Leading edge
Innovative

mmmmmmmmmmmmmmmmmmmmmmcccce
mmmmmmmmmmmmmmmmmmmmmmmdmm@
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Table 4. Results of Equivalence Test between UX and Ul in University B

Criteria Sub-criteria Equivalence test Conclusion
) 2
Attractiveness Enjoyable U U U
Good E U U
Pleasing E E E
Pleasant E E E
Attractive E E E
Friendly E E E
Efficiency Fast E E E
Efficient E E E
Practical E E E
Organized E E E
Perspicuity Understandable E E E
Easy to learn E E E
Easy E E E
Clear E E E
Dependability Predictable E E E
Supportive E E E
Secure E E E
Meets expectation E E E
Stimulation Valuable E E E
Exciting E E E
Interesting E E E
Motivating E U U
Novelty Creative E E E
Inventive E E E
Leading edge
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Criteria Sub-criteria Equivalence test Conclusion
Q) ()
Innovative E E E
E E E

Based on the results of the equivalence test, it can be concluded that most pairs of user interface
and user experience sub-criteria when using the application showed user perceptions that are equivalent
and not different except for the enjoyable, good, pleasing, and pleasant sub-criteria at University A and
the enjoyable, good, and motivating sub-criteria at University B. This is because the pairs of user
interface and user experience sub-criteria when using the application showed user perceptions that are
not equivalent and not different.

Table 5. Result Test between UX and Ul in University A

Criteria Sub-criteria Paired T test Wilcoxon test Statistical Power Cohen’s D
(1) (2) 1) (2) (1) (2) Q)¢

Attractiveness Enjoyable 0,00 0,06 0,00 0,07 0,9 0,15 0,33 0,07
Good 0,02 0,02 0,03 0,02 0,33 0,15 0,16 0,07

Pleasing 0,03 0,00 0,03 0,00 0,28 0,31 0,14 0,11

Pleasant 0,00 0,32 0,00 0,32 0,57 0,07 0,23 0,03

Attractive 0,72 0,84 0,76 0,76 0,04 0,04 0,02 0,01

Friendly 0,53 0,29 0,53 0,29 0,06 0,07 0,04 0,04

Efficiency Fast 0,22 0,20 0,22 0,20 0,05 0,09 0,04 0,05
Efficient 0,32 0,62 0,32 0,66 0,05 0,04 0,04 0,01

Practical 0,39 0,08 0,38 0,09 0,06 0,09 0,04 0,05

Organized 0,32 0,35 0,36 0,34 0,07 0,05 0,05 0,02

Perspicuity Understandable 0,64 0,02 0,63 0,02 0,04 0,12 0,03 0,06
Easy to learn 0,27 0,52 0,27 0,52 0,07 0,04 0,05 0,01

Easy 0,75 0,26 0,62 0,26 0,03 0,05 0,01 0,02

Clear 0,41 028 0,46 0,29 0,06 0,05 0,04 0,02

Dependability Predictable 0,06 0,73 0,06 0,73 0,12 0,04 0,09 0,01
Supportive 0,25 0,11 0,25 0,12 0,1 0,09 0,07 0,05

Secure 0,76 0,29 0,74 0,29 0,03 0,05 0,01 0,02

Meets expectation 0,43 1,00 0,43 1,00 0,04 0,02 0,03 0,00

Stimulation Valuable 0,02 0,13 0,02 0,13 0,18 0,07 0,12 0,04
Exciting 0,02 0,27 0,03 0,27 0,16 0,05 0,11 0,02

Interesting 0,30 0,72 0,30 0,72 0,07 0,04 0,05 0,01

Motivating 0,02 048 0,02 0,48 0,16 0,05 0,10 0,02

Novelty Creative 0,66 0,18 0,67 0,20 0,02 0,07 0,00 0,04
Inventive 0,12 0,82 0,12 0,86 0,1 0,04 0,07 0,01

Leading edge 0,47 043 0,46 0,43 0,05 0,05 0,04 0,02

Innovative 0,13 0,70 0,13 0,70 0,09 0,02 0,07 0,00

Although the paired t-test was performed for comparison purposes, the normality assumption for
paired differences was not satisfied. Therefore, the Wilcoxon signed-rank test was used as the primary
inferential analysis, while the paired t-test results are presented only as complementary information. The
results obtained from the paired t-test indicated that the majority of pairs of user interface sub-criteria
and experience had significance values or Sig (2-tailed) greater than 0.5 a, indicating that users'
perceptions did not differ except for the sub-criteria of good and pleasing in University A as shown in
Table 5, and the sub-criteria of enjoyable and good in University B as shown in Table 6. This is because
pairs of user interface sub-criteria and experience had significance values or Sig (2-tailed) below 0.5 a,
namely the good sub-criteria valued at 0.02 in both the first and second data collections, and the pleasing
sub-criteria valued at 0.03 in the first data collection and 0 in the second data collection in University
A, as well as the enjoyable sub-criteria valued at 0 in both the first and second data collections, and the
good sub-criteria valued at 0.04 in the first data collection and 0 in the second data collection in
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University B. These results are presented for comparison with the non-parametric analysis and are not
used as the primary basis for interpretation because the assumption of normality was violated.

Following that, a non-parametric test was conducted using the Wilcoxon test. The results obtained
from the Wilcoxon test indicated that the majority of pairs of user interface sub-criteria and experience
had significance values (Asymp.Sig) greater than a, indicating that users' perceptions did not differ
except for the sub-criteria of good and pleasing in University A as shown in Table 5, and the sub-criteria
of enjoyable and good in University B as shown in Table 6. This is because these pairs of sub-criteria
had significance values (Asymp.Sig) less than o, namely the good sub-criteria valued at 0.03 in the first
data collection and 0.02 in the second data collection, and the pleasing sub-criteria valued at 0.03 in the
first data collection and 0 in the second data collection in University A, as well as the enjoyable sub-
criteria valued at 0 in both the first and second data collections, and the good sub-criteria valued at 0.03
in the first data collection and 0 in the second data collection in University B. These findings are
consistent with the equivalence test, where most Ul and UX pairs demonstrated similar user perceptions
across both measurement periods. Only a limited number of sub-criteria showed statistically significant
differences.

The reported effect sizes (Cohen's d) were generally below 0.20 across both universities,
indicating that the observed differences between paired Ul and UX responses were negligible in practical
terms even when statistical significance was detected. Similarly, statistical power varied across
individual sub-criteria, with higher power observed only for those showing statistically significant
differences. Overall, these findings suggest that the practical differences between Ul and UX perceptions
were limited.

Table 6. Result Test between UX and Ul in University B

Criteria Sub-criteria Paired T test Wilcoxon test Statistical Power Cohen’s D
1) (2) 1) (2) 1) (2) (C) )

Attractiveness Enjoyable 0,00 0,00 0,00 0,00 0,97 0,98 0,29 0,26
Good 0,04 0,00 0,03 0,00 0,18 0,69 0,08 0,16

Pleasing 1,00 0,02 0,93 0,02 0,02 0,26 0,00 0,09

Pleasant 0,12 0,14 0,12 0,14 0,08 0,16 0,04 0,07

Attractive 0,47 0,10 0,40 0,11 0,05 0,13 0,03 0,06

Friendly 0,73 0,07 0,80 0,08 0,04 0,16 0,01 0,07

Efficiency Fast 0,66 0,56 0,65 0,56 0,04 0,05 0,01 0,02
Efficient 0,29 0,76 0,37 0,68 0,05 0,04 0,03 0,01

Practical 0,29 0,01 0,37 0,01 0,05 0,21 0,03 0,08

Organized 0,35 0,09 0,35 0,09 0,04 0,12 0,01 0,06

Perspicuity Understandable 0,25 0,35 0,25 0,45 0,07 0,06 0,04 0,03
Easy to learn 0,03 0,07 0,03 0,07 0,13 0,13 0,06 0,06

Easy 0,63 0,29 0,53 0,27 0,04 0,06 0,01 0,03

Clear 0,90 0,36 0,89 0,35 0,02 0,06 0,00 0,03

Dependability Predictable 0,91 0,29 0,89 0,29 0,02 0,05 0,00 0,03
Supportive 0,10 047 0,13 0,51 0,14 0,06 0,07 0,03

Secure 0,82 0,83 0,74 0,82 0,04 0,04 0,01 0,01

Meets expectation 0,91 1,00 0,90 0,96 0,02 0,02 0,00 0,00

Stimulation Valuable 0,04 0,05 0,04 0,05 0,14 0,19 0,07 0,08
Exciting 0,31 0,00 0,30 0,01 0,08 0,21 0,04 0,08

Interesting 0,52 0,06 0,57 0,07 0,04 0,19 0,01 0,08

Motivating 0,55 0,00 0,56 0,00 0,04 0,34 0,01 0,11

Novelty Creative 0,70 0,00 0,79 0,00 0,04 0,21 0,01 0,08
Inventive 0,30 0,16 0,24 0,16 0,07 0,07 0,04 0,03

Leading edge 1,00 0,01 0,99 0,01 0,02 0,11 0,00 0,05

Innovative 0,52 025 0,52 0,25 0,04 0,07 0,01 0,04

Based on the combined results of the equivalence test and the Wilcoxon signed-rank test, most
Ul and UX sub-criteria produced consistent findings across both data collection periods. Nevertheless,
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several sub-criteria, particularly enjoyable, good, pleasing, pleasant (University A), and enjoyable,
good, and motivating (University B), remained inconclusive because they did not satisfy the equivalence
criteria despite showing no statistically significant differences. The present study did not investigate the
reasons underlying these inconclusive findings; therefore, further research is required to determine the
factors contributing to these results.

CONCLUSION

The findings indicate that users' perceptions of LMS interface quality and user experience
remained largely consistent across the two data collection phases. Most UEQ dimensions and sub-
criteria demonstrated equivalent results, with only a small number of items, primarily within the
Attractiveness dimension, showing inconsistent perceptions. Overall, these results suggest that users
tend to perceive interface quality and user experience consistently across repeated evaluations,
regardless of whether the LMS is based on Moodle or a non-Moodle platform.

From both theoretical and practical perspectives, the findings indicate that Ul and UX should not
always be treated as entirely separate constructs when evaluating Learning Management Systems. For
most UEQ dimensions, users perceived interface quality and user experience consistently, suggesting
that improvements to interface design are likely to influence the overall user experience simultaneously.
Therefore, universities and LMS developers may use the UEQ as a practical instrument for monitoring
user perceptions and identifying interface aspects that require further improvement.

This study is limited by the inclusion of only two public universities and a relatively short interval
between repeated measurements. Consequently, the findings should be interpreted within similar
educational contexts. Future research may extend this work by involving more diverse institutions,
different LMS platforms, and longer observation periods to examine whether similar patterns of
perceptual consistency are maintained across broader learning environments.
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