Jurnal Teknik Informatika (JUTIF) Vol. 7, No. 4, August 2026, Page. 3911-3924
P-ISSN: 2723-3863 https://jutif.if.unsoed.ac.id
E-ISSN: 2723-3871 DOI: https://doi.org/10.52436/1.jutif.2026.7.4.5712

User Experience Evaluation of the Hear Me Sign Language Learning
Application in a Special Education Setting Using the UEQ Framework

Nurrohmi Gita Permata*!, Nurhadi?, Joni Devitra®

1.23Magister of Information Systems, University of Dinamika Bangsa, Indonesia

Email: 'nurgia3@gmail.com

Received : Feb 5, 2026; Revised : Mar 30, 2026; Accepted : Apr 29, 2026; Published : Aug 18, 2025
Abstract

The increasing adoption of mobile learning technologies in inclusive education highlights the need for systematic
user experience (UX) evaluation, particularly for accessibility-oriented applications designed for students with
hearing impairments. This study evaluates the UX of the Hear Me sign language learning application in a special
education (SLB) context using the User Experience Questionnaire (UEQ). A quantitative evaluative design was
applied to 27 respondents, including data transformation, reliability verification using Cronbach’s Alpha, dimensional
mean analysis, group comparison, and benchmark interpretation based on the official UEQ dataset. The results
indicate that all six UX dimensions fall within the lower benchmark range, reflecting limited experiential
differentiation. Mean scores ranged from —0.065 to 0.176 and clustered near neutrality. Efficiency achieved the
highest score (0.176), while stimulation (—0.065) and novelty (—0.056) indicated limited motivational engagement.
Reliability coefficients across dimensions (o = 0.821-0.880) demonstrated acceptable internal consistency. A
descriptive comparison between students and teachers revealed perceptual differences in pragmatic and hedonic
evaluations. Despite a relatively high public rating (4.5/5) on the Google Play Store platform, benchmark analysis
revealed a divergence between public satisfaction indicators and structured UX measurement. These findings
emphasize the importance of standardized UX benchmarking for accessibility-oriented educational applications.
Improvements in interactive feedback, animation stability, and gamification features are recommended to enhance
engagement and experiential quality in inclusive mobile learning systems.
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1. INTRODUCTION

The rapid expansion of mobile educational technology has increased access to learning resources
for diverse user groups, including students with disabilities[1]. In special education contexts, digital
applications serve not only as instructional tools but also as accessibility enablers [2]. For learners with
hearing impairments, visual-based interaction plays a central role in knowledge acquisition, making the
quality of interface design and experiential engagement particularly important [3], [4].

In Indonesia, mobile applications supporting BISINDO (Bahasa Isyarat Indonesia) have emerged
to facilitate sign language learning [5]. While these applications often emphasize functional content
delivery—such as vocabulary databases, translation tools, and animated gesture visualization—
empirical evaluation of their structured user experience (UX) performance remains limited, especially
within formal special education environments. Existing studies on e-learning platforms commonly
report moderate-to-positive pragmatic usability scores [6], [7]; however, accessibility-oriented
applications may present distinct experiential challenges that are not captured through general
satisfaction metrics[8], [9].

User Experience (UX) extends beyond usability by incorporating emotional, motivational, and
perceptual dimensions that influence sustained engagement. Structured instruments such as the User
Experience Questionnaire (UEQ) allow multidimensional assessment across pragmatic (perspicuity,
efficiency, dependability) and hedonic (stimulation, novelty) dimensions [10], [11]. Such measurement
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is particularly relevant in inclusive learning systems, where both functional clarity and experiential
reinforcement contribute to effective learning.

Recent studies have begun addressing UX evaluation in accessibility-oriented systems [12], [13],
[14], [15], [16], [17]; however, most focus on either technical system validation or general usability
inspection rather than contextualized multidimensional benchmarking. For example, Pe¢nik et al. [18]
demonstrated the importance of adapting the UEQ instrument into sign language to reduce linguistic
bias and improve response validity among deaf users 29. Meanwhile, Faroek et al. [19] developed a
web-based SIBI detection system achieving high technical accuracy and positive usability feedback 31,
yet the evaluation primarily emphasized system performance rather than structured pragmatic—hedonic
UX benchmarking within formal educational environments. Similarly, Dewi et al. [20] combined
Cognitive Walkthrough, Heuristic Evaluation, and UEQ to assess usability dimensions 25, highlighting
that satisfaction scores alone may mask effectiveness and efficiency issues.

Despite these contributions, there remains a limited number of studies that specifically benchmark
accessibility-oriented mobile learning applications within formal special education (SLB) contexts using
standardized UEQ benchmarking categories. In addition, few studies triangulate structured UX
measurements with descriptive public user review patterns to interpret experiential constraints[21].
Therefore, this study addresses this gap by providing contextual UEQ benchmarking of a BISINDO
learning application within an SLB setting, while simultaneously identifying pragmatic—hedonic
imbalance and comparing structured UX outcomes with aggregate public ratings [22].

The Hear Me application is a mobile-based BISINDO learning platform integrating 3D animated
gestures, translation features, and interactive quizzes. Although the application has achieved high public
ratings in commercial distribution platforms, star-based evaluations primarily reflect aggregate
satisfaction and may not provide detailed insight into multidimensional UX quality within structured
educational contexts[23], [24], [25].

This study aims to evaluate the user experience of the Hear Me application within a special
education (SLB) setting using the UEQ framework. The research benchmarks the application’s
pragmatic and hedonic performance against established UEQ standards, examines potential imbalances
between functional usability and engagement dimensions, and interprets the findings through descriptive
contextual insights derived from publicly available user reviews.

By conducting structured UX benchmarking in an accessibility-oriented learning environment,
this study provides empirical insight into the experiential characteristics of inclusive mobile educational
applications. Beyond contextual evaluation, the research contributes to the field of Informatics by
extending the application of standardized UX measurement frameworks into inclusive educational
systems. From a computer science perspective, the study underscores the importance of empirical user-
centered evaluation in interaction design, system reliability assessment, and experiential quality
optimization. The findings demonstrate that accessibility-driven applications require systematic
multidimensional evaluation beyond functional implementation, reinforcing the relevance of human-
centered computing approaches in educational technology development.

2. METHOD

2.1. Research Design

Figure 1 illustrates the overall research procedure, outlining the sequential stages from research
design to benchmark-based analysis. This study adopts a quantitative evaluative design using the User
Experience Questionnaire (UEQ) to measure structured UX dimensions of the Hear Me application in a
special education context. The process includes research design formulation, participant selection, UEQ
instrument preparation, data transformation, and statistical analysis, with emphasis on statistical
computation and benchmark comparison. Publicly available user reviews from the Google Play Store
are incorporated as secondary descriptive material to contextualize the quantitative findings, serving
interpretative rather than statistical validation purposes.
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Figure 1. Research Workflow

2.2. Participants

Table 1 presents the participant selection criteria and sample characteristics. Participants were
recruited through purposive sampling at SLB Negeri 1 Jambi City. The inclusion criteria comprised: (1)
students with hearing impairments who actively used the application during learning sessions, and (2)
teachers supervising the learning activities involving the application. In total, 27 respondents
participated in this study. Prior to data collection, formal permission was obtained from the school
administration. Participation was voluntary, and respondents were informed that their responses would
be used exclusively for academic research purposes. No personally identifiable information was
collected.

Table 1. Participant Distribution

Characteristic Category n  Percentage (%)

Role Students with hearing impairments 25 92.59

Teachers 2 7.41

Age 15-17 years (students) 25 92.59

>30 years (teachers) 2 7.41

Gender (Students) Male 15 60.00

Female 10 40.00

Gender (Teachers) Male 1 50.00

Female 1 50.00

Application Usage Duration 45 minutes — 1 hour per session 27 100.00
Usage Frequency Once or Twice per week

Total Respondents 27 100

To ensure instrument validity for deaf participants, the UEQ questionnaire was administered with
structured clarification support. A teacher familiar with BISINDO assisted during the session by
explaining the questionnaire items to facilitate students’ understanding. This procedure ensured that
respondents comprehended the semantic meaning of each UEQ item. Several UEQ adjective pairs were
verbally simplified to support semantic comprehension while preserving the original construct meaning.
The instrument was not formally translated into BISINDO; instead, clarification was provided
interactively to minimize linguistic bias while maintaining consistency with the standardized UEQ
format.

2.3. Instrument: User Experience Questionnaire (UEQ)

Table 2 presents the six dimensions evaluated in this study using the User Experience
Questionnaire (UEQ). The UEQ consists of 26 bipolar adjective pairs measured on a 7-point semantic
differential scale.
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Table 2. Six dimensions evaluated

Dimension Quality Type Concept Measured
Attractiveness Overall General impression
Perspicuity Pragmatic Ease of understanding
Efficiency Pragmatic Task performance speed
Dependability Pragmatic Reliability & control
Stimulation Hedonic Motivation & excitement
Novelty Hedonic Innovation & creativity

The UEQ instrument serves as the primary data source in this study, while secondary review data
function solely as interpretative support.
2.4. Data Transformation

Table 3 presents the conversion scheme used to transform raw responses from the original 1-7
scale into the standardized UEQ scale (—3 to +3). Raw responses were converted to the standard UEQ
scoring format prior to calculating the mean values for each dimension.

Table 3. Conversion Scheme

Original Scale Converted Value
1 -3
2 -2
3 -1
4 0
5 1
6 2
7 3

2.5. Statistical Analysis

Mean Calculation

The mean score for each UEQ dimension was calculated using the arithmetic mean of the
converted item scores (—3 to +3) associated with that dimension. Specifically, all relevant item values
were summed and divided by the number of items within the dimension, producing a single
representative score that indicates the overall evaluation of that UX aspect.

_ 1
X = ;Z?ﬂ Xi (1)
Standard Deviation
Standard deviation was calculated to measure the variability or dispersion of respondents’
evaluations around the mean score for each UEQ dimension. This statistic indicates how consistently
participants rated the application. A lower standard deviation reflects more homogeneous responses,
whereas a higher value suggests greater variability in user perceptions.
1

Reliability Analysis (Cronbach’s Alpha)

Internal consistency reliability was assessed using Cronbach’s Alpha to evaluate the degree to
which items within each UEQ dimension measure the same underlying construct. A higher alpha value
indicates stronger internal consistency among the items in a given scale.
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Cronbach’s Alpha was calculated using :
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a—k_l(l Z{-‘=102> 3)

i

An alpha value of > 0.70 is generally considered acceptable for research purposes, indicating
adequate internal consistency reliability. Values above 0.80 reflect good reliability, while values
exceeding 0.90 may indicate very high consistency.

The statistical analysis results represent the principal empirical findings of this study.
Interpretation of these numerical results is later supported by descriptive analysis of secondary
user review patterns.

2.6. Benchmark Interpretation

Table 4 shows the UEQ benchmark classification criteria. The mean scores of each dimension
were compared with the official UEQ benchmark dataset to determine the application’s relative
performance level.

Table 4. The UEQ benchmark classification criteria

Benchmark Category Interpretation
Excellent Top 10%
Good Above 75%
Above Average Above median
Below Average Below median
Bad Lowest 25%

2.7. Secondary Data (Descriptive Thematic Review)

Table 5 summarizes 78 publicly available Google Play Store user reviews posted between October
2020 and February 2026. These reviews were purposively selected and descriptively examined to
identify recurring experiential patterns related to usability, performance stability, feature limitations,
and interaction clarity. The selection aimed to represent diverse forms of user feedback, including
positive experiences, technical issues, feature limitations, and interaction suggestions.

Table 5. summarizes publicly available Google Play Store reviews

Relation to

Category Representative Themes Example Issues Identified UEQ
.. Easy to understand, helpful for “Easy to understand”, “Clear o
Positive ; . . . o Perspicuity,
Feedback beginners, clear 3D animation, animations”, “Very helpful for Attractiveness
beneficial for learning BISINDO learning”
Technical Video playbac?k errors, loading Erro? 1’r’nt‘1‘ahzlr?g video”, S’t’uck Dependability,
problems, login failures, blank at login”, “Continues to load”, .
Issues . . . - i Efficiency
screen, animation not moving Video cannot be played
Limited vocabulary, quiz cannot be ~ “Game cannot be repeated”,
Feature replayed, no feedback for “Vocabulary is incomplete”, Stimulation,
Limitation correct/incorrect answers, translate ~ “Don't know the right/wrong Novelty
limited to 20 words/day answer”, “Translation is limited”
R.e gl.onzfl BISINDO limited to certain regions “Only BISINDO. West Java”, ,» Novelty
Limitation Regional variations are needed
Interaction Need slow-motion, hand orientation “Clear the right and left hands”, .
Perspicuity

Suggestion clarification, rotate 3D view “Add slow motion”
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The incorporation of secondary review data serves to identify experiential patterns that are
consistent with the UEQ dimension scores obtained from the primary quantitative analysis. These
publicly available user comments provide real-world illustrations of usability issues, technical
constraints, and interaction experiences that correspond to the measured UX dimensions. The inclusion
of this material aims to strengthen the interpretative depth of the study by offering contextual insight
without modifying or influencing the statistical outcomes. The secondary review findings are therefore
presented descriptively and function solely as analytical enrichment rather than as a source of numerical
comparison or validation.

3. RESULT

This section presents the empirical findings derived from the primary UEQ dataset (n = 27),
followed by interpretative enrichment using secondary public review data. The analysis focuses on
reliability verification, dimensional mean scores, and benchmark positioning. Differences between
pragmatic and hedonic dimensions are interpreted descriptively. Secondary review findings are
presented descriptively to support interpretation without influencing statistical outcomes.

3.1. Respondent Characteristics

Table 6 presents the respondent distribution. The evaluation involved 27 participants, dominated
by students with hearing impairments (92.59%), ensuring that the findings primarily reflect learner
perception rather than instructional evaluation.

Table 6. Respondent Characteristics by Role

No Respondent Role n Percentage (%)
1 Students with hearing impairments 25 92.59%
2 Teachers 2 7.41%
Total 27 100%

3.2. Data Quality and UEQ Scale Results
Data Adequacy and Quality

Table 7 summarizes the data adequacy and reliability verification conducted prior to interpreting
the UEQ dimension scores. The sample size (n = 27) satisfies the minimum requirement for stable UEQ
scale estimation in small-scale contextual studies. Furthermore, reliability analysis using Cronbach’s
Alpha (computed in Jamovi) confirmed acceptable internal consistency across all dimensions,
supporting the validity of subsequent statistical interpretation.

Table 7. Summarizes the data adequacy and reliability verification

Dimension Number of Items Cronbach’s Alpha (a) Reliability Level
Attractiveness 6 0.859 Acceptable / Good
Perspicuity 4 0.821 Acceptable / Good
Efficiency 4 0.833 Acceptable / Good
Dependability 4 0.850 Acceptable / Good
Stimulation 4 0.833 Acceptable / Good
Novelty 4 0.880 Acceptable / Good

All UEQ dimensions demonstrated strong internal consistency, with Cronbach’s Alpha values
ranging from 0.821 to 0.880. The relatively narrow range of reliability coefficients indicates stable
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response patterns across dimensions despite the small contextual sample (n = 27), supporting the
robustness of subsequent mean and benchmark analyses.

UEQ Scale Results

Table 8 presents the mean scores for each UEQ dimension obtained from processing
respondent data using the UEQ Data Analysis Tool, while Figure 9 visualizes the corresponding UEQ
scale plot for comparative interpretation.

Table 8. Mean Scores for the UEQ Scale

UEQ Dimension Mean Variance
Attractiveness 0.080 0.17
Perspicuity 0.111 0.29
Efficiency 0.176 0.24
Dependability 0.120 0.29
Stimulation -0.065 0.42
Novelty -0.056 0.15

The standardized mean scores (—3 to +3) cluster closely around neutrality, with Efficiency (0.176)
recording the highest value and Stimulation (—0.065) and Novelty (—0.056) the lowest. The
concentration of values near zero indicates experiential ambivalence rather than strong rejection or
endorsement. This pattern suggests limited positive differentiation across UX dimensions rather than
severe dissatisfaction.

The relatively uniform distribution of mean values across all six dimensions suggests a systemic
UX constraint rather than isolated dimensional weaknesses. No single dimension demonstrates clear
positive differentiation, indicating that the application’s experiential limitations may originate from
structural design characteristics rather than specific feature deficiencies.
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Figure 2. Mean UEQ Scale Scores (Plot)

Figure 2 presents the UEQ benchmark comparison across the six UX dimensions. The results
show that all dimensions fall within the lower benchmark range of the UEQ dataset. The visualization
confirms that the application does not demonstrate strong differentiation compared to other products in
the UEQ benchmark dataset. This indicates that the overall user experience remains close to neutral and
suggests the need for further design improvements.

3.3. Group-Based Comparative Analysis

Table 9 presents the UEQ mean scores disaggregated by respondent role (students and teachers)
to further examine perception differences.
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Table 9. Group-Based Comparison of UEQ Mean Scores (Students vs Teachers)
UEQ Dimension Students (n=25) Teachers (n=2)

Attractiveness 0.07 -0.08
Perspicuity 0.13 -0.38
Efficiency 0.23 0.13
Dependability 0.21 -0.38
Stimulation -0.09 0.13
Novelty -0.10 0.13

A descriptive comparison between students and teachers reveals a differentiated perception
pattern. Students (n = 25) provided slightly higher evaluations on pragmatic dimensions, particularly
Efficiency (0.23) and Dependability (0.21), indicating that the application is functionally usable from
the primary user perspective. Perspicuity (0.13) further suggests that most students did not encounter
substantial operational difficulties. In contrast, teachers (n = 2) assigned lower ratings to Perspicuity
(—0.38) and Dependability (—0.38), reflecting a more critical assessment of structural clarity and system
control. However, teachers rated hedonic dimensions—Stimulation (0.13) and Novelty (0.13)—more
positively than students, whose evaluations in these dimensions were negative (—0.09 and —0.10). This
divergence indicates that while students perceive the system as operationally adequate, they experience
limited motivational engagement and innovation. Teachers, conversely, recognize the pedagogical
potential of the application despite concerns regarding structural robustness. The predominance of
student responses contributes to the relatively low hedonic positioning observed in the overall
benchmark results. Given the small number of teacher respondents (n = 2), this comparison remains
descriptive and does not imply statistical generalization.

3.4. Interpretasi Benchmark UEQ

Table 10 and Figure 3 illustrate the benchmark comparison results. All six dimensions fall within
the “Bad” category, meaning they are positioned within the lowest 25% of products in the UEQ
benchmark dataset. This classification indicates relative positioning within the UEQ benchmark dataset
rather than absolute usability failure.

Table 10. Comparison of Mean UEQ Scores with Benchmark Data

Scale Mean  Comparison to benchmark Interpretation
Attractiveness 0.080 Bad In the range of the 25% worst results
Perspicuity 0.111 Bad In the range of the 25% worst results
Efficiency 0.176 Bad In the range of the 25% worst results
Dependability 0.120 Bad In the range of the 25% worst results
Stimulation -0.065 Bad In the range of the 25% worst results
Novelty -0.056 Bad In the range of the 25% worst results

2.00 - - - - - . I Excellent
1.00
s Good
0.00
-1.00 1 . ' . rj . L Above Average
@9}\"' . &\)c\ . é‘d b%§‘.. é)o(‘ | £ Below Average
vp@" . & &8 & c?@& < = Bad

Figure 3. Plot of Mean UEQ Scale Scores
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Among the six dimensions, the highest mean score was observed for Efficiency (0.176), whereas
the lowest scores were found for Stimulation (—0.065) and Novelty (—0.056). However, because most
values were close to zero, respondents’ ratings tended to be neutral and did not indicate a strong or
outstanding user experience. For instance, the Attractiveness score, which was near zero, suggests a
largely neutral perception and a lack of consistently positive evaluation.

3.5. Secondary Review Findings (Descriptive Analytical Support)

Despite all six UEQ dimensions falling within the lowest benchmark category, the application
maintains a high public rating of 4.5/5 on the Google Play Store. This discrepancy reflects the distinction
between aggregate satisfaction indicators and structured multidimensional UX measurement. Star
ratings typically capture perceived usefulness and short-term benefit, whereas the UEQ evaluates
specific experiential constructs such as clarity, efficiency, control, stimulation, and novelty. Thus, high
overall approval does not necessarily indicate strong performance across individual UX dimensions.

A descriptive review of publicly available Google Play feedback further contextualizes this
divergence. Recurring issues—including loading delays, video playback errors, limited vocabulary
coverage, restricted quiz replay, and unclear hand orientation—indicate practical constraints in real-
world usage. These themes correspond closely with lower UEQ scores in Dependability and Efficiency,
as well as weaker hedonic evaluations in Stimulation and Novelty.

Although not subjected to formal quantitative analysis, the thematic convergence between review
patterns and UEQ results strengthens interpretative coherence. The review data serve solely as
descriptive enrichment, illustrating how perceived utility can coexist with limited experiential
differentiation within a structured benchmarking framework.

4. DISCUSSIONS

The evaluation results indicate a UX profile characterized by functional adequacy but limited
experiential differentiation. Although users are generally able to operate the application and complete
learning tasks, none of the evaluated dimensions demonstrate strong positive deviation within the
benchmark framework. This pattern suggests a structural UX plateau rather than isolated usability
deficiencies, indicating that the limitations are systemic rather than feature-specific.

Pragmatic—Hedonic Imbalance

The comparative interpretation of mean values indicates that pragmatic dimensions (perspicuity,
efficiency, and dependability) slightly exceed hedonic dimensions (stimulation and novelty). This
suggests that users are generally able to operate the system with moderate clarity and control, while
experiencing relatively limited motivational stimulation and perceived novelty.

This finding aligns with prior literature emphasizing that inclusive learning technologies must
address both usability and experiential engagement. Ersania et al. [26] highlighted that intuitive and
engaging UI/UX design significantly enhances concentration among children with special needs.
However, while their study underscores the importance of experiential design, it does not provide
structured benchmarking against standardized UX datasets. In contrast, the present study reveals that
although the application functions adequately, its hedonic dimensions (stimulation and novelty) remain
below competitive benchmark standards, indicating that accessibility-oriented systems require deeper
experiential innovation beyond functional clarity.

Furthermore, Dewi et al. [20] reported that user satisfaction may remain relatively positive even
when effectiveness and efficiency issues persist. However, the present study demonstrates a more
critical scenario in which all six UEQ dimensions fall within the lowest benchmark category. This
suggests that the experiential limitation is not merely perceptual dissatisfaction but reflects measurable
multidimensional UX constraints when evaluated through standardized benchmarking procedures.

3919


https://jutif.if.unsoed.ac.id/
https://doi.org/10.52436/1.jutif.2026.7.4.5712

Jurnal Teknik Informatika (JUTIF) Vol. 7, No. 4, August 2026, Page. 3911-3924
P-ISSN: 2723-3863 https://jutif.if.unsoed.ac.id
E-ISSN: 2723-3871 DOI: https://doi.org/10.52436/1.jutif.2026.7.4.5712

Technical Stability and Experiential Perception

Recurring themes identified in public user reviews—such as loading delays, video playback
interruptions, and limited interactive feedback—align with the lower-performing dimensions related to
dependability and efficiency. Although these secondary review data were examined descriptively and
not subjected to statistical analysis, the thematic consistency suggests that system stability and feature
responsiveness significantly influence experiential perception.

Mohamad and Hashim [27] emphasized that many mobile learning applications for deaf children
suffer from insufficient UX testing, leading to underutilization despite functional availability. Their
findings suggest that inadequate experiential refinement can reduce sustained engagement among deaf
learners. The present results extend this argument by showing that even when structured UX evaluation
is conducted, technical instability and limited interaction depth contribute directly to suppressed
benchmark positioning, particularly within pragmatic dimensions such as dependability and efficiency.

Discrepancy Between Public Rating and Structured UX Measurement

The contrast between the high public rating (4.5/5) and the uniformly low benchmark
classification highlights a methodological distinction between aggregate satisfaction indicators and
structured experiential evaluation. Star ratings typically capture overall approval or perceived
usefulness, whereas the UEQ decomposes user experience into specific constructs such as clarity,
efficiency, control, stimulation, and novelty.

This divergence supports the argument presented by Pecnik et al. [ 18], who identified an inclusion
gap in UX evaluation methodologies for deaf users. Their study demonstrated that adapting UEQ into
sign language improves representational accuracy and ensures that deaf participants’ perspectives are
fully captured. While the present study did not translate the instrument into BISINDO format, the
structured benchmarking approach still reveals constraints that are not visible through surface-level
satisfaction metrics. Therefore, high public ratings do not necessarily indicate competitive
multidimensional UX performance within formal educational contexts.

The findings reinforce the importance of contextual UX benchmarking in accessibility-oriented
applications. Holistic satisfaction metrics alone may obscure pragmatic—hedonic imbalance and
systemic experiential limitations that structured instruments are specifically designed to detect.

Role-Based Perception Differences

The descriptive comparison between students and teachers reveals a perceptual divergence that
provides additional insight into the overall benchmark positioning. Students, who constitute the majority
of respondents, rated pragmatic dimensions such as efficiency and dependability more positively than
teachers, indicating that the application is operationally usable from the primary learner perspective.
However, students reported lower evaluations in stimulation and novelty, suggesting limited
motivational engagement and perceived innovation during usage.

In contrast, teachers assigned more critical ratings to perspicuity and dependability, reflecting
concern regarding structural clarity and system control. Interestingly, teachers evaluated hedonic
dimensions slightly more positively than students, indicating recognition of the application’s
pedagogical potential despite functional limitations.

This divergence implies that learners primarily evaluate the application based on direct usability
experience, whereas teachers assess structural robustness and instructional reliability more critically.
The predominance of student responses consequently contributes to the suppressed hedonic positioning
observed in the overall benchmark results. Given the small number of teacher respondents (n = 2), this
comparison remains descriptive and does not imply statistical generalization.
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Comparison with Prior UEQ-Based Evaluations

Compared with prior UEQ-based evaluations on mainstream e-learning platforms reporting
neutral-to-positive benchmark positioning [12], [13], [14], [16] , the consistently low classification
observed in this study suggests contextual design challenges unique to accessibility-oriented systems.
While general e-learning platforms often demonstrate acceptable pragmatic scores with moderate
hedonic differentiation, the present findings indicate that accessibility-based applications may face
additional constraints related to animation stability, interaction feedback, and content flexibility.

This difference implies that inclusive learning technologies require not only content adaptation
but also systematic experiential architecture refinement. Accessibility alone does not guarantee
competitive UX performance when assessed against standardized benchmark datasets.

Design Implications

The findings imply that improvement efforts should prioritize structural experiential enhancement
rather than isolated feature expansion. Recommended areas include strengthening interactive feedback
mechanisms in quiz modules, expanding vocabulary flexibility, improving animation stability,
optimizing loading performance, and introducing adaptive engagement elements that increase
stimulation and novelty.

Rather than focusing solely on functional correctness, future redesign strategies should aim to
rebalance pragmatic reliability and hedonic stimulation to achieve measurable improvement in
benchmark positioning. Structured re-evaluation following iterative refinement would provide empirical
evidence of whether experiential enhancements translate into upward benchmark movement within the
UEQ classification framework.

Research Limitations

This study has several limitations that should be considered when interpreting the findings. First,
the sample size was relatively small (n = 27) and limited to a single SLB institution, which restricts
broader generalization. Second, the UEQ was administered in its standard textual format without
BISINDO adaptation, potentially introducing minor linguistic interpretation bias despite guided
clarification. Third, secondary Google Play reviews were analyzed descriptively without quantitative
content analysis, limiting triangulation depth. Finally, the cross-sectional design and absence of
comparative evaluation with similar applications constrain broader contextual inference.

Therefore, the results should be interpreted as contextual benchmarking within a specific
educational setting rather than a universal assessment of accessibility-oriented learning applications.

5. CONCLUSION

This study provides a structured UX benchmarking of the Hear Me sign language learning
application within a formal special education (SLB) context using the User Experience Questionnaire
(UEQ). The findings indicate that while the application demonstrates functional usability, it lacks strong
experiential differentiation across both pragmatic and hedonic dimensions when positioned against the
standardized UEQ benchmark dataset.

The results reveal a pragmatic-hedonic imbalance, where operational aspects are perceived as
moderately adequate but motivational engagement and perceived innovation remain limited.
Furthermore, the role-based comparison highlights perceptual divergence between students and
teachers. Students tend to evaluate the system based on direct usability experience, whereas teachers
adopt a more critical perspective toward structural clarity and reliability. Although descriptive in nature,
this divergence provides deeper contextual understanding of the application’s benchmark positioning.

The contrast between high public rating and low multidimensional benchmark classification
further demonstrates that aggregate satisfaction indicators do not necessarily reflect structured
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experiential quality. This reinforces the importance of standardized UX measurement in accessibility-
oriented educational applications.

Overall, the study contributes empirical evidence that inclusive mobile learning systems require
systematic multidimensional evaluation beyond functional deployment. From an Informatics
perspective, the findings emphasize that accessibility-driven applications must integrate structural
reliability and experiential engagement to achieve competitive UX performance within standardized
benchmarking frameworks.

Future research should expand the sample across multiple special education institutions to
improve generalizability and reduce contextual bias. In addition, longitudinal evaluation after iterative
design improvements—such as enhanced animation stability, adaptive gamification elements, and
interactive feedback mechanisms—should be conducted to examine whether structured experiential
refinement leads to measurable upward movement within the UEQ benchmark classification. Further
studies may also incorporate BISINDO-adapted UEQ instruments to minimize linguistic interpretation
bias and improve response validity among deaf participants.
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