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Mobile Language Learning Applications (MLLAs) are gaining widespread use in higher
education because of the flexible nature of practice opportunities with languages. The
majority have easy-to-use interfaces, but few enable long-term engagement, retention,
and productive learning. There is much empirical work that isolates usability or
outcomes singularly without noting how user experience, motivation, and pedagogy
intersect in the mobile environment. This study investigates MLLA user experience
among university students in Indonesia using a mixed-methods design. Structural
Equation Modelling (SEM) was used to investigate the inter-plays of usability,
acceptance, engagement, and retention. Qualitative data provided information about
user views and context-based limitations. Findings suggest that while overall MLLAs
are usable and widely accepted, they tend to lack instructional intensity and intrinsic
motivation support. Motivation and perceived usefulness significantly impact
engagement, but redundant repetition, superficial individualization, and minimal
interaction reduce retention. With reference to TPACK, FRAME, and SDT, the study
highlights learner-centered design featuring effective pedagogy, social interaction, and
adaptive functionality as being vital. To transcend surface gamification, MLLAs must
support deep, long-term language learning. These results provide actionable
recommendations for developers and instructors seeking to optimize mobile language
learning by synergizing technology, pedagogy, and learner psychology.

Keywords: mobile language learning applications, user experience, mixed methods,
TPACK- FRAME-SDT integration, SEM

1. Introduction

Mobile technology has changed access to and engagement with learning materials. In language acquisition,
mobile-assisted language learning (MALL) applications have gained popularity since they are convenient,
handy, and increasingly accepted by users. Among these, Mobile Language learning Applications (MLLA) is a
subcategory that is enabled by the high smartphone penetration rate and the growing need for anytime-
anywhere learning. These mobile applications seek to cater to learners with interactive tasks, multimedia
learning, and on-demand language training that suit the habits and expectations of modern learners (Solihin,
2021). However, while such apps are on the rise in terms of availability, empirical studies are still limited
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concerning the way users perceive MLLA as it relates to participation, ease of use, retention, and acceptance
(Febriyanti et al., 2021).

Previous studies in MLLA have predominantly been focused on the general mobile learning benefits, such
as convenience, accessibility, and instant feedback, and most of the existing literature has been focused on
functionality, learning outcomes, or app performance, as opposed to how the users interact with the apps over
time and what motivates their continued usage (Ekog, 2021; Madhura Govind Date, 2020; Phuc & Nghi,
2023). This creates a gap in understanding the experiential aspects of mobile learning, especially how factors
such as engagement, retention, usability, and acceptance work together to shape learners’ long-term
relationship with MLLAs. User experience (UX) has become increasingly important in educational settings
because long-term usage, persistence, and perceived usefulness influence whether an app becomes part of a
meaningful learning routine.

This study positions MLLAs as a set of tools with unique affordances such as personalization, contextual
relevance, and continuous access, features that often differentiate them from traditional digital platforms.
These affordances may play a significant role in shaping user satisfaction, frequent use, and perceived learning
effectiveness. UX here, however, is complex and susceptible to the effects of numerous variables like
individual user characteristics, environmental context, and technology design. To address this complexity,
this study employs a mixed-method triangulation design that combines quantitative analysis of user survey
data with qualitative data from student interviews.

The research is founded on three theory frameworks: Technological Pedagogical Content Knowledge,
i.e., TPACK (Mishra & Koehler, 2006), which supports the confluence of pedagogy and technology; the
Framework for the Rational Analysis of Mobile Education or FRAME (M. Koole, 2022; M. L. Koole, 2009),
which emphasizes device, learner, and context interaction; and Self-Determination Theory or SDT (R. Ryan &
Deci, 2017; R. M. Ryan & Deci, 2020), which emphasizes autonomy, competence, and relatedness motivation.
These frameworks are used not only as descriptive models but as analytical lenses in interpreting the
relationships among UX dimensions in MLLA use.

This study is guided by two refined research questions addressing (1) how users experience engagement,
retention, usability, and acceptance when using MLLAs, and (2) how mixed-method triangulation can deepen
the understanding of user interaction and satisfaction.

Through these questions, the study aims to expand the broader literature on user-centered design
in educational technology, especially for location-aware systems. It is also offering worthwhile feedback for
practice, pedagogy, and policy makers interested in enhancing language learning experience through the
deployment of mobile technology in a context-aware manner.

2. Literature Review

2.1. MALL and MLLA

Mobile-Assisted Language Learning (MALL) entails the use of mobile technology to support and facilitate
language learning. Development has been made possible by expanding smartphone penetration, making
learning location-independent, self-paced, and integrated into daily routines. Early research into MALL
highlighted accessibility and learner control advantages (Kukulska-Hulme & Shield, 2008; Loewen et al.,
2019). Current studies have explored the ways in which mobile applications offer limited learning paths that
aid in vocabulary building (Janebi Enayat et al., 2025), teaching grammar (Guerrero et al., 2010; Lin et al.,
2020), pronunciation training (Dai & Wu, 2022), and communicative practice exercises (Hwang et al., 2024).

In this study, the term Mobile Language Learning Applications (MLLAs) is used to refer specifically to
general-purpose language learning apps (e.g., Duolingo, ELSA Speak, Babbel, HelloTalk). However, critical
examination of such platforms tends to identify a gap between the way the app was designed and the way it
supports learning. For instance, (Kessler et al., 2023; Loewen et al., 2019) reported that while Duolingo
strengthened vocabulary gains, it fell short in fostering communicative competence. Similarly, recent analysis
(Al-Jamili et al., 2024; Sakkir & Syamsuddin, 2023; Sevara, 2024) note that many MLLAs rely heavily on
repetitive gamification, limited contextual depth, and content that remains at a beginner level regardless of
learner progress.

Some studies have looked to outcome-based metrics (like improved test results or task accomplishment
rates) to evaluate such apps, but that only tells half the tale. Increasingly, researchers are attributing
significance to user experience (UX) as a key factor in determining mobile learning effectiveness (Lubis et al.,
2019; Okonkwo, 2024). Poor UX, especially engagement or app usability, has been found to lead to low
motivation and high drop-out rates even when the instructional content of the app is of high quality. While
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UX is essential, relatively little systematic, integrated research of MLLAs has examined how UX components
interact and combine to affect lasting learning.

This research addresses that gap by examining how users interact with MLLA in authentic contexts
through four key UX dimensions: engagement, retention, usability, and acceptance. Rather than focusing
solely on learning outcomes, the study emphasizes the patterns of use, motivation, and adoption that
determine whether MLLAs become sustainable learning tools.

2.2. User Experience in Educational Applications

User Experience (UX) in educational technology extends beyond interface design or usability. UX, to
(Okonkwo, 2024), encompasses all the user's attitudes and emotions towards digital experience shaped by
expectations, motivation, and context. UX in learning environments directly affects the ways learners
experience, navigate, and engage with learning tools (Lubis et al., 2019; Royo & Laborda, 2018).

There are a variety of UX models that have been created in the past few years. In one such study by
(Alshammare et al., 2025), UX is categorized into three dimensions, i.e., application, user, and context
dimensions. Among its conclusions were efficiency, satisfaction, effectiveness, learnability, memorability,
attractiveness, errors, and ease of use were the attributes that were most utilized. These are especially relevant
to language learning applications, which must be good to look at, easy to use, and meaningful in the context
of learners’ personal or professional goals.

ISO 9241-210 (ISO 9241-210, 2010) also defines UX as “a person’s perceptions and responses resulting from
the use and/or anticipated use of a product, system or service,” with emphasis on an overall framework that
includes emotional, psychological, and situational factors. In the context of learning, UX is not merely a
question of how students utilize the app, but how their utilization of the app affects their confidence,
motivation, and persistence.

Earlier studies have examined individual determinants of UX in mobile learning. For example, (Kelly et
al., 2023) studied usability and acceptance while learning through mobile devices and concluded that intuitive
interaction and perfect error management enhanced learners' satisfaction. On the other hand, (M. Koole,
2022) examined engagement and established that adaptive tasks and instant feedback encouraged more
cognitive engagement. However, these studies often examine UX dimensions in isolation. There remains
limited research integrating these dimensions to explain how they collectively influence adoption and long-
term learning behavior in MLLAs.

This work addresses this gap by focusing on four key aspects of user experience. The first is engagement,
emotional and cognitive attachment to learning activities. The second is retention, users repeated use of the
app and long-term adherence. Third is usability, which focuses on how easy the app is to use, how clear it is,
and the quality of the app’s interface overall. Lastly, the study considers acceptance, which reflects users’
willingness to adopt the app and recommend it to others.

By analyzing these four dimensions together, this research presents UX as both an outcome of design and
a predictor of educational persistence. It situates UX not merely as a design issue, but as a structural factor
influencing learning success in mobile language environments.

2.3. Theoretical Foundations

In order to theorize the intersection of mobile learning, user motivation, and user experience, this study
invokes three other frameworks: TPACK, FRAME, and Self-Determination Theory (SDT). However, in order
to more fully understand the importance of UX in MLLA, this section also considers the broader theory of
MALL and mobile app engagement literature.

This study invokes three theoretical frameworks for investigating user experience in mobile language
learning applications. The first is Technological Pedagogical Content Knowledge (TPACK), designed by
(Mishra & Koehler, 2006), which emphasizes that successful digital learning requires balanced integration of
technology, pedagogy, and content. In MLLAs, misalignment between these components, such as content
presented without pedagogical grounding or gamified interfaces that do not connect to learning goals, can
undermine UX and retention. The second is the FRAME model of (M. L. Koole, 2009), which theorizes mobile
learning as the intersection of device ease of use, social interaction, and learner profile. This is a very practical
view since learners employ personal devices to pursue MLLAs in different social settings with different
learning goals, factors largely determining user experience. The third is Self-Determination Theory which
explains how autonomy, competence, and relatedness drive sustained motivation (Ryan & Deci, 2017). MLLAs
that provide meaningful feedback, personalized challenges, or social connection opportunities are more likely
to support intrinsic motivation and long-term use. In this study, TPACK informs the alignment between
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content quality and usability, FRAME contextualizes engagement and retention through device and social
interaction, and Self-Determination Theory explains acceptance and continued use through autonomy,
competence, and relatedness.

In addition, the MALL theory places more attention on learner-centered design. Mobile learning is not
merely about delivering content while on the move; it involves context-aware, affective, and behaviorally
facilitating interaction (Kukulska-Hulme, 2009, 2021; Kukulska-Hulme & Viberg, 2018). UX becomes the
channel through which pedagogical intentions are either reinforced or weakened.

Figure 1 summarize the theoretical framework. The model integrates TPACK (alignment of technology,
pedagogy, and content), the FRAME model (device, learner, and social context), and Self-Determination
Theory (autonomy, competence, and relatedness) to explain how four user experience dimensions
(engagement, retention, usability, and acceptance) influence learners’ long-term use of mobile language
learning applications.

TPACK

Technology - Pedagogy - Content |

Mobile Learning UX

Engagement - Retention - Usability - Acceptance
I !
FRAME SDT
Device - Learner - Social Context Autonomy - Competence - Relatedness

L

I

MLLA Adoption and Long-Term Use
Figure 1. Theoretical Framework Overview

By integrating TPACK, FRAME, SDT, and MALL perspectives, this study positions UX as a central mechanism
that connects design, motivation, and educational outcomes. This theoretical integration supports the study’s
focus on examining how engagement, retention, usability, and acceptance interact to shape learners’ adoption
of MLLAs.

3. Methodology

This study adopted a sequential explanatory mixed-methods design, in which quantitative data collection and
analysis preceded the qualitative phase. The initial survey phase examined relationships among four user
experience (UX) constructs: Engagement, Retention, Usability, and Acceptance, using a structural path model
based on composite scores. The subsequent qualitative phase involved purposive interviews with selected
participants to further interpret and contextualize the quantitative results. Rather than collecting both strands
concurrently, the qualitative data were used to explain patterns observed in the survey findings, particularly
where statistical relationships required deeper insight. Integration occurred at the interpretation stage, where
qualitative themes were connected to the quantitative associations to provide a more comprehensive
understanding of user experience in mobile language learning applications. This study follows Creswell’s
convergent mixed-methods triangulation design (Creswell & Clark, 2018), in which quantitative and
qualitative data are collected in parallel and integrated during interpretation.

Participants were adult learners (18 years and above) who had used one or more MLLAs (such as
Duolingo, Cake, or ELSA Speak) within the past six months. Convenience-purposive sampling (Andrade, 2021;
Etikan, 2016) was used due to the researcher’s limited access to a comprehensive student list. The survey link
was distributed through WhatsApp groups (including class and student organizations) and university email
networks.

A total of 266 responses were collected: 198 were active MLLA users and 68 were non-users. From the
pool of MLLA users, 15 Interview participants were selected purposively based on survey responses to ensure
that the qualitative phase captured diverse engagement and usability experiences.

Although the study was conducted within a single private university in Jakarta, the campus hosts
students originating from various cities across Indonesia, representing diverse linguistic and educational
backgrounds. This composition makes the sample contextually appropriate for the study’s focus on Indonesian
higher education learners. Conducting the study within one institution also ensures tighter control over
demographic consistency and reduces institutional variability, which supports internal validity while
remaining representative of typical urban Indonesian university environments.
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Participation was voluntary, and informed consent was obtained from all respondents. Anonymity and
confidentiality were maintained during data handling and reporting. The research protocol was reviewed and
approved by the ethics board at the researcher’s affiliated institution.

The survey instrument consisted of 28 questions: 4 demographic questions (age, gender, study program,
and MLLA usage status), 4 Application-usage questions, and 20 items measuring UX aspects; five items each
for engagement, retention, usability, and acceptance (Appendix A). These items were designed based on
literature in user experience and mobile language learning and were informed by TPACK, FRAME, and SDT
frameworks.

The questionnaire was pilot tested with 20 participants (18 MLLA users, 2 non-users). Validity and
reliability testing (Appendix F2) revealed that two items (Q11-Usability; Q16-Acceptance) scored below the
acceptable threshold (a < 0.7). These items were removed before full deployment to avoid reducing internal
consistency. Removing low-performing items is a standard refinement step in survey development and
improves the reliability and precision of subsequent analyses. The qualitative phase involved semi-structured
interviews with the 15 selected MLLA users. The interviews were conducted via Microsoft Teams, using built-
in recording and automatic transcription features. Transcripts were manually cleaned and checked before
coding and analysis.

The quantitative structural analysis in this study was conducted using a single structural path model
based on composite user experience (UX) scores. Specifically, Engagement, Retention, Usability, and
Acceptance were computed as averaged scale scores and entered the model to examine their associative
relationships. No additional structural equation models or extended UTAUT-type models were estimated
beyond this four-construct configuration. Accordingly, the model should be understood as a structural path
analysis on composite UX dimensions rather than as a multi-model or latent-variable SEM framework.
Although the model comprises four composite UX dimensions, a structural modeling approach was selected
instead of separate regression analyses to examine the system of relationships simultaneously within a single
theoretically specified framework. This approach allows the estimation of direct and indirect associations
among engagement, retention, usability, and acceptance in one coherent model, rather than testing isolated
pairwise regressions. The structural path model therefore reflects the theoretically driven structure of UX
dynamics while maintaining parsimony in model specification. Quantitative data were analyzed using Python
in Jupyter Notebook (Fangohr et al., 2019; Mckinney, 2017). Cronbach’s alpha (Bonett & Wright, 2015;
Tavakol & Dennick, 2011) was used to test internal consistency for each UX dimension. Descriptive statistics
(mean, standard deviation, frequency) were used to summarize the data (Alabi & Bukola, 2023; Fisher, 2009;
Marshall & Jonker, 2010), followed by regression testing to identify relationships among UX factors (Blatna,
2013; Freedman, 2007; Xin & Ren, 2016), correlation analysis using Structural Equation Modelling (SEM)
(Blanchin et al., 2019; Elliott & Timulak, 2015; Kunnan, 1998). Because the data are cross-sectional, the SEM
results indicate associative rather than causal relationships among engagement, retention, usability, and
acceptance. Model fit indices including CFI, TLI, GFI, AGFI, and RMSEA were computed to evaluate overall
SEM adequacy. K-Means clustering was used to segment users into groups based on UX patterns (Bock, 2007;
Chen & Hoe, 2025; Oti et al., 2021; Priyatma et al., 2024). To ensure conceptual clarity, it should be noted
that the structural analysis in this study involved only four empirically measured user experience constructs:
Engagement, Retention, Usability, and Acceptance. These constructs were operationalized through validated
questionnaire items and aggregated into composite scores prior to model estimation. No additional UTAUT2
constructs (e.g., perceived usefulness, effort expectancy, hedonic motivation, price value) were directly
measured or statistically modeled in the structural analysis. References to UTAUT2, TPACK, FRAME, and Self-
Determination Theory in later sections serve as interpretive frameworks to contextualize and explain the
observed relationships among the four UX constructs, rather than as empirically estimated latent variables
within the structural model. The purpose of applying a structural modeling approach was to examine the
simultaneous relationships among multiple UX dimensions within a single coherent framework, rather than
to compare alternative model specifications.

Qualitative data were analyzed using thematic analysis, following an inductive coding approach (Cooper,
2010; DiCicco-Bloom & Crabtree, 2006; Elhami, 2022; Robinson, 2023). Codes captured recurring patterns:
motivation, satisfaction, challenges, and design expectations. The resulting themes were triangulated with
quantitative findings to identify convergence, divergence, and complementarity across data sources, thereby
fulfilling the mixed-method triangulation requirement.

Integration of quantitative and qualitative findings was conducted at the interpretation stage, consistent
with a sequential explanatory mixed-methods design. Rather than merging datasets statistically, integration
was achieved through side-by-side comparison and explanatory linking between quantitative patterns and
qualitative themes.
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Specifically, results from the structural path model and descriptive analyses were first examined to
identify key relationships among engagement, retention, usability, and acceptance. The subsequent
qualitative interview data were then used to explain, contextualize, and elaborate on these quantitative
patterns, particularly where statistical results indicated moderate or ambiguous user experience outcomes.

To make this integration explicit, selected summary tables were structured as joint displays. These tables
indicate whether findings derive from survey results, structural modeling, qualitative themes, or their
combined interpretation. This approach enables transparent tracing of how qualitative insights inform the
interpretation of quantitative relationships without implying that qualitative themes were statistically
modeled.

4. Result

4.1. Quantitative Results

The quantitative results of 198 out of 266 Mobile Language Learning Application (MLLA) users are included
in the section. Emphasis is on four key variables: engagement, retention, usability, and acceptance. These
were measured with Likert-scale ratings and contrasted to discern general user trends, degrees of satisfaction,
and points of improvement. The results provide a broad picture of the way in which students interact with
MLLAs and serve as the basis for comparison with qualitative remarks below.

4.1.1. General and Demographic Questions

This section reports the findings from the general and demographic questions completed by all participants
(n = 266). The information collected involves age, gender, study program, and whether respondents have
experience with mobile-based language learning apps (MLLAs). These variables set context for knowing the
background of the participants and for comparing opinions between users and non-users, which is necessary
for the following analysis of user experience and engagement behaviors.

In terms of experience, most of the participants (74.4%) or 198 respondents reported ever having used
mobile-based language learning apps (MLLA). Conversely, 68 respondents (25.6%) reported never having
tried using such apps. This difference provides a good comparison basis for evaluating user and non-user
attitudes toward MLLAs and vindicates the UX (user experience) comparison analysis used in this study.

The age distribution among the respondents was diverse, with the ages ranging from 18 to over 23 years.
The predominant ages were 20 years old (21.8%) and 22 years old (24.4%), followed by 19 years old (19.2%)
and 21 years old (15.0%). Among the ages 18 and older than 23, the percentages were lower at 6.8% and
12.8%, respectively. This trend shows that most of the respondents were current university students at the 2™
to 6™ semester, who are likely to start using mobile learning applications. And gender-wise, 165 respondents
(62.0%) were male and 101 respondents (38.0%) were female. This proportion is a reasonable representative
of the overall population of students in technology and engineering-related programs, which are the subjects
of this study.

Respondents were from various academic programs, though the largest proportion was from the
bachelor’s in informatics engineering (39.5%) and bachelor’s in electrical engineering (15.0%). Other
academic programs with a significant number of respondents were bachelor’s in information systems (11.3%)
and bachelor’s in mechanical engineering (8.6%). A few respondents were from vocational programs like the
Diploma in Electrical Technology and Diploma in Mechanical Engineering, though in smaller numbers. This
heterogeneity enriches the analysis by allowing comparisons across majors with different levels of exposure
to technology and English-learning needs.

Meanwhile, among the 198 respondents who said they had utilized mobile language learning apps, most
employed Duolingo (140 respondents), followed by ELSA Speak (46 respondents), and the remaining few
employed other apps such as Babbel, Busuu, or domestic apps (12 respondents). This shows the dominance
of two mainstream apps that rely on contrasting instructional designs: gamification vs. Al-driven
pronunciation.
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With respect to usage duration, the majority of the respondents had used the apps for over 6 months (48
respondents), while 45 respondents had used them between 1-2 months; the remaining respondents were
evenly distributed across less than 1 month and 5-6 months. This indicates that some of the respondents had
had long-term exposure to MLLAs, which can provide richer data on areas of user experience (UX).
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Figure 3. MLLAs General Questions Results: (a) App(s) used; (b) Duration; (c) Plan; (d) Intensity

JIOS, VOL. 50, NO. 1 (2026), PP. 105-127

111



JOURNAL OF INFORMATION AND ORGANIZATIONAL SCIENCES

With this data composition, the subsequent analysis will be able to better determine variations in patterns of
use, retention, usability, and MLLA acceptance based on users' demographic and academic backgrounds.

4.1.2. Reliability and Validity

During pilot testing, two items (Q11 and Q16) were identified as underperforming items through overall
reliability contribution and item-total correlation. These two items were excluded from the final analysis to
improve the scale's validity and to offer more reliable results.

The result of full questionnaire's reliability ratings for all UX dimensions (Engagement, Retention,
Usability, and Acceptance) was strong. Cronbach's Alpha varies between 0.858 and 0.868, implying that the
measurement tools employed had high internal consistency on the whole.

Section 1 Section 2 Section 3 Section 4
(Engagement) (Retention) (Usability) (Acceptance)
CA: 0.868 CA: 0.859 CA: 0.858 CA: 0.868
Q CI CA Q CI CA Q CI CA Q CI CA
Q1 0.55 | 0.87 Q6 0.68 | 0.82 Q11 | 0.69 | 0.82 Q15 | 0.69 | 0.84
Q2 0.68 | 0.84 Q7 0.77 | 0.80 Q12 0.78 | 0.78 Q16 0.74 | 0.82
Q3 0.72 | 0.83 Q8 0.72 0.82 Q13 0.60 | 0.86 Q17 0.78 | 0.80
Q4 0.73 | 0.82 Q9 0.56 | 0.86 Q14 | 0.72 | 0.80 Q18 | 0.66 | 0.85

Q5 0.76 | 0.82 Q10 | 0.65 | 0.83

Table 1. Full Questions Reliability and Validity Tests Results

4.1.3. User Experience Patterns and Statistical Insights

Descriptive Analysis
The descriptive statistics among 198 MLLA users show that perceptions of engagement, retention, usability,
and acceptance are on the moderate level as shown by the table below.

Engagement Retention Usability Acceptance
count 198.000000 198.000000 198.000000 198.000000
mean 2.782828 2.779798 2.861111 2.925505
std 1.000867 0.948842 0.937598 0.934977
min 1.000000 1.000000 1.000000 1.000000
25% 2.000000 2.200000 2.250000 2.250000
50% 2.800000 2.800000 2.750000 3.000000
75% 3.400000 3.400000 3.250000 3.500000
max 5.000000 5.000000 5.000000 5.000000

Table 2. Descriptive Analysis’ Results

The mean scores for engagement, retention, usability, and acceptance ranged from 2.78 to 2.93 on a five-
point Likert scale (1 = strongly disagree, 3 = neutral, 5 = strongly agree). These values are slightly below
the neutral midpoint, indicating neither clear dissatisfaction nor strong endorsement of the applications.
Accordingly, the results suggest a generally neutral to mildly positive user experience rather than a distinctly
high level of engagement, retention, usability, or acceptance.

For data distribution, the measures of standard deviation range from 0.93 to 1.00, which depicts
considerable variability in user ratings. This means that some users were satisfied, but others gave lower
ratings. This is also evidenced in the lower quartile (25%) values that describe the 25% of the respondents
who gave scores for engagement and retention below 2.0-2.2. On the contrary, the upper quartile (75%)
signifies that 25% of the participants rated usability and acceptance over 3.25-3.5, meaning that more than
half of the users rated the dimensions positively.

Although usability obtained comparatively higher central tendency values than the other UX dimensions,
both the mean and median scores remained close to the neutral midpoint of the scale. Interquartile ranges
further indicate moderate dispersion, suggesting variability in user evaluations. These statistics do not reflect
strong endorsement of ease of use or readiness to adopt MLLAs, but rather indicate functional adequacy with
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considerable room for improvement. Overall, these findings suggest a gap between “functional usability” and
“motivational experience,” with users finding the apps easy to operate but less capable of sustaining long-
term interest.

UX Factor Prediction

To build upon these correlations, a bootstrapped regression was run. The results reiterated the trend
discovered in the correlations. Acceptance proved to be a strong predictor of usability (B = 0.755, p < 0.001),
and usability strongly impacted retention (B = 0.379, p < 0.001).

The predictive models show strong relationships between engagement, retention, usability, and
acceptance. All these elements have a strong positive effect on the others, resulting in a reinforcing loop. For
example, users who can easily employ an app (usability) and comprehend its value (acceptance) will be in
favor of using it for a long period (retention). This is indeed evident through the engagement model, where
retention, usability, and acceptance have a positive effect on user engagement. Unexpectedly, users of ELSA
were more engaged than for the majority of other apps, although in this instance, it did not necessarily transfer
to long-term retention.

When comparing all models separately, retention was the best predictor overall, with particular influence
on both engagement and acceptance. However, while ELSA had success in boosting early engagement, its
negative correlation with retention suggests potential issues with sustained interest. Usability, though,
appears to be less brand-specific and more broadly understood. Overall, the findings suggest that to build a
successful MLLA, developers need to be worried not just about first-time appeal or technical usability, but
also about sustaining user motivation and delivering perceived value throughout the learning process.

Cluster Analysis

The K-Means segmentation validated three UX pattern and engagement-intensive MLLA user groups with
varying levels of retention, usability, acceptance, and UX patterns. Cluster 1 (n = 89), the low-performing
group, are users who are likely to drop off, and they would need ease of design, easier value propositions,
and support mechanisms that are improved (all of which had low scores of ~2.0). The medium cluster (Cluster
0, n = 24) has moderate satisfaction and room to grow with focused educational and interactive capabilities
(rated all aspects around 3.0). In contrast, the high-performance cluster (Cluster 2, n = 85) is comprised of
active, devoted users who perceive the app as valuable, intuitive, and suitable for their learning needs (rated
all UX dimensions highly in ~4.5). These results are portrayed in Figure 4 and Table 3 below.

5.0 4 Cluster
4]
45 1
2

Acceptance
o

1.0 L5 2.0 25 10 35 4.0 45 50
Engagement

Figure 4. Users’ Cluster based on UX Profile

Cluster Engagement Retention Usability Acceptance
0 3.01 3.00 3.2 3.25
1 1.90 1.96 2.5 2.52
2 4.56 4.38 4.5 4.43

Table 4. UX mean score per Cluster

These clusters offer actionable guidance for tailoring UX strategies, showing that different groups require
different design emphases, from simplifying workflows for low-performing groups to sustaining challenge and
value for advanced users.
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Structure Equation Modelling (SEM)

The relationships among Engagement, Retention, Usability, and Acceptance were examined using a structural
path model based on composite scale scores. Each construct was operationalized as the mean of its validated
questionnaire items and treated as an observed variable in the model. Accordingly, the analysis should be
interpreted as a path analysis of aggregated UX dimensions rather than as a latent-variable structural equation
model. Given the cross-sectional nature of the data and the use of composite scores, the estimated paths
indicate statistical associations among UX dimensions rather than causal effects.

lval op rval Estimate Std. Err z-value p-value
0 | Usability ~ | Engagement 0.318846 0.055907 5.703165 1.176029e-08
1 | Usability ~ Retention 0.379415 0.058972 6.433787 1.244636e-10
2 | Acceptance ~ Usability 0.754780 0.043290 17.435509 0.000000e + 00
3 | Usability ~~ | Usability 0.196191 0.019718 9.949874 0.000000e + 00
4 | Acceptance ~~ | Acceptance 0.228290 0.022944 9.949874 0.000000e +00

Table 4. Causal Relationships Among Key UX Factors in MLLA

Retention

‘ Engagement

0.319 05714
-val: 0.00/ p-val: 0.00

Usability

0755
p-val 0.00

Y

Acceptance

Figure 5. Key UX Factors in MLLA Causal Relationships

The results show that Engagement and Retention play a strong role in influencing perceptions of Usability.
More specifically, Engagement showed a significant positive association with usability (estimate = 0.3188, p
< 0.000001) to show that more motivated and engaged users find the app easier to use. Similarly, Retention
was positively associated with usability (estimate = 0.3794, p < 0.000001), in that repeated usage of the
app makes the user progressively more comfortable and familiar with its structure, further strengthening their
sense of ease in using it. The strongest effect in the model was from Usability to Acceptance, highlighting that
usability is the most basic element in determining whether users accept the MLLA as a learning tool. This
finding supports the hypothesis that an effortless experience with simple navigation, understandable content
arrangement, and easily accessible features can have a strong influence on user acceptance and future use.

In summary, the SEM analysis confirms that Usability actually serves as the central mediating variable
in the relationship between users' engagement/retention and application acceptance. The feeling of the
experience being intuitive and familiar not only provides support towards long-term use but also has a straight
effect on increasing users' adoption willingness. Although there is a little bit of unexplained variance in the
model, the overall low residual values are indicative of the fact that the model is well-suited to fitting the
overall dynamics between these UX factors.

This result points towards designing MLLAs with a strong focus on usability in an attempt to maximize
adoption rates. In order to validate the structural relationships, we correlated Spearman's Rho over the four
pillars. All the cross-variable correlations were strong (0.67-0.78), validating the SEM-based relationships.

The model demonstrated acceptable fit based on incremental indices (CFI = 0.93; TLI = 0.90), while
the RMSEA value was relatively high (= 0.21). Because RMSEA is known to be unstable and prone to inflation
in models with very low degrees of freedom, particularly when composite variables are used, overall model
evaluation relied on multiple fit indices rather than RMSEA alone. A more detailed discussion of fit
considerations is provided in Appendix E. Semopy does not compute SRMR for composite-based structural
models, so SRMR is not reported. Overall, the CFI and TLI values support the acceptability of the model.
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4.2. Qualitative Findings

Thematic analysis of interview responses yielded nine emergent themes, five of which were strongly
dominant. The most frequently mentioned problem was repetitive and monotonous content emerged as a
dominant concern among participants. Users described a learning experience that quickly became predictable,
reducing cognitive challenge and diminishing motivation to continue. This perceived lack of progression helps
explain why engagement and retention scores remained only moderate in the quantitative results, despite
comparatively higher usability relative to other dimensions ratings. Participants did not disengage because
the apps were difficult to use, but because repeated exposure failed to generate a sense of development or
mastery. Despite progressing through various levels, users felt the apps failed to introduce advanced material
or content relevant to real-life contexts, leaving their learning plateaued.

Another extremely close issue was the user interface design that was artful but superficial, especially for
apps like Duolingo. Though 80% of the users loved the gamified interface and encouraging graphics, they
didn't believe the approach dug deep enough and didn't support long-term or substantial learning. In addition,
low retention and non-practical application were huge problems. Some 73% of those polled admitted to
forgetting most of what they had learned and having trouble applying new grammar or vocabulary to real-
life situations. Lastly, paid walls and advertisements were cited by 40% of users as being frustrated with the
interruption caused by ads or limitations on free content.

Theme Description %
Repetitive Content Exercises felt predictable and lacked variety 87%
Stagnation at Basic Levels Lack of advanced or real-world content even after progress 73%
Fun U, Superficial Depth Visually engaging but did not support deep learning 80%
Poor Retention & Practical Use | Knowledge quickly forgotten and hard to apply 73%
Premium Barriers & Ads Ads and paywalls disrupted learning 40%

Table 6. Qualitative Results

Only 3 of 15 users perceived the apps as supporting long-term learning, indicating that while MLLAs may
engage learners initially, they struggle to translate early engagement into sustainable progress. Users
recommended improvements such as contextualized tasks, adaptive difficulty, and deeper speaking
evaluation, reinforcing the quantitative findings that MLLAs need stronger engagement and retention
mechanisms (See Appendix D for the full participant-by-theme matrix).

5. Discussions

This section synthesizes the study’s findings by moving beyond statistical reporting to interpret the results in
relation to theory and prior research. To avoid redundancy, detailed statistical results are presented in Section
4, while Section 5 focuses on interpretation and theoretical implications. The discussion is grounded in the
four UX constructs empirically examined in the structural path model: Engagement, Retention, Usability, and
Acceptance. The model reveals patterned associations among these dimensions rather than directional causal
mechanisms: higher levels of engagement and retention were associated with more favorable usability
perceptions, which in turn were strongly associated with acceptance. These relationships should be
understood as co-occurring tendencies within users’ reported experiences, not as evidence of causal
progression. Concepts from Self-Determination Theory (SDT), FRAME, TPACK, and UTAUT-related literature
are used solely as theoretical lenses to contextualize these associations and were not included as measured
predictors in the quantitative model.

5.1. Quantitative Results

Quantitative findings showed moderate UX scores on four dimensions assessed (engagement, retention,
usability, and acceptance). These values represent a middle ground: users neither strongly accepted nor
rejected their experience with MLLAs. Still, the strength of the correlations among these variables, and
particularly between engagement and retention (p = 0.78) and usability and acceptance (p = 0.67), implies
a highly integrated UX system. Improving one facet, such as making an app more enjoyable, can indirectly
heighten users’ overall satisfaction and desire to continue using it.

Structural path modeling was used to examine patterned associations among the four UX dimensions.
The results indicate that higher levels of engagement and retention were associated with more favorable
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usability perceptions (B = 0.3794 and B = 0.3188 respectively, p < 0.001). Usability, in turn, showed a
strong association with acceptance (3 = 0.7548, p < 0.001). Rather than implying a directional causal
mechanism, these findings suggest that usability functions as a central relational link connecting users’
affective experiences (engagement and retention) with their reported willingness to adopt or continue using
an application. From this perspective, interface and experience design should be understood as embedded
within broader patterns of user interaction, not evaluated in isolation. Notably, although usability scores were
relatively higher, engagement and retention remained closer to neutral levels, pointing to a disconnect
between ease of use and sustained learning impact. Consistent with prior research on MLLA user experience,
this pattern indicates that high usability alone does not necessarily coincide with enduring engagement or
deeper learning outcomes.

The qualitative interviews, however, introduced a more critical interpretive layer. Participants would
praise the user-friendly interface and gamified design of popular applications like Duolingo but would
commonly complain of a lack of meaningful progress in the material. While the SEM results suggest usability
as a stimulant to acceptance, the qualitative data show that perceived usability does not always translate to
actual learning value. For instance, most users reported content being repetitive or too easy, and that they
felt stuck at a beginner level. Even the users who were clustered into the “Satisfied” cluster through K-Means
analysis complained about the inability of the app to facilitate long-term retention or real-world application
of language skills.

This discrepancy reveals a shortcoming in how users experience “usability” in learning environments.
SEM posits that users who have fun using an app and find it easy to return to will find it more usable, but
that this perceived usability can be an indicator of interface design instead of instructional effectiveness. That
is, users may enjoy the app because it is comfortable and relatively accessible, not because it is necessarily
making them more proficient in the language. Here is the key insight: acceptance driven by surface-level
usability can lead to high adoption without corresponding learning outcomes.

Briefly, while the quantitative and SEM results affirm a well-functioning UX model wherein engagement,
retention, usability, and acceptance predict each other in anticipated ways, the qualitative feedback suggests
an underlying issue: a gap between surface-level fun and deep learning. This gap signals that UX satisfaction
alone does not guarantee meaningful progress, especially when learning activities lack structure and cognitive
challenge.

Furthermore, assessing MLLAs against theoretical frameworks like TPACK, FRAME, and Self-
Determination Theory (SDT) helps to identify significant gaps that can account for the mismatch between
usability ratings and more profound learning issues. Taking TPACK as a starting point, the apps show good
technological knowledge (TK), something reflected in their smooth interfaces, responsive navigation, and
gamification. Yet the same apps lack pedagogical knowledge (PK) and content knowledge (CK). The majority
fail to scaffold learning or provide organized feedback, especially on speaking and productive language use.
This imbalance creates a heavy T layout design, where interface elegance masks superficial instructional
depth.

These patterns are reflected in the structural path model results. Usability showed a strong association
with acceptance, indicating that users tended to value applications that were easy to navigate and comfortable
to use. However, engagement and retention remained closer to neutral, suggesting that ease of use alone does
not compensate for limitations in pedagogical depth or learning progression. This gap helps explain why
technically polished applications may be readily accepted but still struggle to sustain long-term learning
involvement.

The observed relationships among engagement, usability, and acceptance can be interpreted through the
perspectives of TPACK and the FRAME framework. From a FRAME standpoint, the alignment between device
usability and learner interaction appears central to positive acceptance outcomes. At the same time, FRAME
also emphasizes social and contextual dimensions of mobile learning, which were largely absent in
participants’ accounts. Interview data revealed that learning activities were often decontextualized and
repetitive, with limited opportunities for real-world use or peer interaction. This lack of contextual grounding
may help explain why engagement and retention scores remained moderate despite relatively positive
usability perceptions.

Similarly, TPACK highlights the importance of balancing technological efficiency with pedagogical and
content integration. While participants generally reported low technical barriers and intuitive interfaces,
qualitative responses suggested that instructional design and content sequencing were insufficient to support
sustained learning development. These perspectives help contextualize why usability was strongly associated
with acceptance in the present model without implying that pedagogical or content constructs were directly
measured.

The association between engagement and retention can also be interpreted through concepts from Self-
Determination Theory (SDT). Although psychological needs were not directly measured in the quantitative
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model, qualitative findings suggest that when learners experienced a sense of progression or mastery,
engagement was more likely to co-occur with continued use. Conversely, reliance on surface-level incentives
attracted initial attention but did not sustain motivation in the absence of perceived competence, autonomy,
or meaningful social connection. In this sense, SDT provides an explanatory framework for understanding
why engagement and retention remained moderate despite favorable usability evaluations.

Framework Focus Area Findings Implication
Weak feedback; little
TPACK Pedagogical & Content Fit | advanced/contextual

Tech-driven, limited pedagogical

content. depth.
Social & Contextual Few real-world or Learning is isolated and less
FRAME Learning collaborative tasks. authentic, reducing engagement.
Device & Personal Good interface design; | A strong interface, but limited
Usability intuitive navigation. instructional depth.
Motivation (Autonomy, Motivation from Low intrinsic motivation leads to
SDT streaks/peers; users

Competence, Relatedness) poor retention and engagement.

feel isolated.

Table 7. Joint display of framework-based interpretation of quantitative and qualitative findings

These findings can be mapped across the three frameworks to show where current designs fall short (Table
7). MLLAs excel in interface quality and surface-level engagement but fail to offer the pedagogical integration,
contextual richness, and psychological scaffolding that is required for deep, lasting learning. Quantitative
associations from the structural path model are interpreted alongside qualitative themes to illustrate how
theoretical frameworks contextualize user experience patterns.To advance beyond superficial engagement,
future apps must integrate instructional design with contextual and motivational affordances from the outset.

In conclusion, SEM data reinforces what these models suggest: usability enhancement alone will not
yield long-term learning or engagement results. The next wave of MLLAs must be instructionally smart,
socially and contextually appropriate, and psychologically supportive if they are to realize their full
educational potential.

5.2. Qualitative Results Discussion

Semi-structured interviews with 15 active MLLA users resulted in nine themes, five of which were strongly
represented across participants. The themes describe perceptions of learning depth, task variety, feedback
quality, and motivational experience with the current mobile language learning applications. On the whole,
qualitative results point to the trend of initial enthusiasm followed by declining engagement due to repetitive
content and lack of meaningful language improvement. Table 6 summarises the most salient themes.

Repetitive and Predictable Content. The issue most reported was related to task repetitiveness.
Thirteen of the fifteen participants stated that activities became predictable after several days of use. Users
described a feeling that the lessons recycle the same sentence structures or vocabulary; this makes progress
feel "stagnant" and "no longer challenging." This was considered a central cause of disengagement and early
drop-off.

Stagnation at Basic Levels. Eleven participants, or 73%, reported that even after progressing to higher
levels within apps, advanced or real-world content was not introduced. Participants reported being "stuck in
beginner mode" and having few opportunities to put learned vocabulary or grammar into useful applications.
This perceived lack of progression contributed to frustration and ultimately reduced long-term retention.

Visually Appealing yet Superficial UL Twelve of the participants, or 80%, addressed the aesthetically
appealing, gamified aspects, and interface design of mainstream apps like Duolingo, but they followed up this
positive framing by indicating the design "looked fun but didn't go deep". Gamified elements were motivating
at the outset, but participants uniformly reported that interface attractiveness did not translate to deeper
learning or improved competence.

Weak retention and limited real-world application. Eleven participants (73%) reported difficulty
remembering what they had learned, especially when trying to apply it in conversations or academic tasks.
Users noted that vocabulary learned through repeated drills was not reinforced within diverse contexts and
thus could hardly be transferred outside the app. This problem has been stated to be most serious concerning
speaking and productive language skills.
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Premium Paywalls and Advertisements. Six participants (40%) reported frustration either with ads
interrupting or limitations on free content. For example, some noted that such interruptions "break the
learning flow" and "force a stop before I'm ready." Several participants said they stopped using the apps
because essential features were locked behind paid subscriptions.

Only three of the fifteen interviewees felt that current MLLAs supported long-term learning or would be
worth recommending to others. Most participants described a pattern in which initial motivation was high,
especially because of visual appeal, streak systems, or ease of navigation, but this motivation declined sharply
after one to two weeks of use. Several users mentioned that they continued using the apps only to maintain
the streaks rather than actually feeling they were learning something new. Others reported that despite daily
use, they were “unsure what progress actually meant” since the apps did not provide clear indicators of
improvement beyond points or badges.

Participants also commented that the development of skills felt fragmented. For instance, while learners
felt comfortable with recognition tasks, they were still unable to speak or construct sentences on their own.
This mismatch between perceived progress in the app and actual language ability led users to question the
value of continued use. In fact, several participants stated that they used additional materials such as YouTube
lessons, classroom exercises, or conversation practice because the MLLAs alone did not help them make
progress beyond beginning levels of proficiency.

Taken together, the interviews paint a picture of users who appreciate the convenience and accessibility
of MLLAs yet believe that such tools cannot maintain meaningful development without supplementary
support, richer content, or stronger feedback mechanisms. (See Appendix D for the full participant-by-theme
matrix).

5.3. User Segmentation and Behavioural Patterns

To better understand the range of user experiences, a cluster analysis of interview and survey data was
conducted. This identified patterns within how different users interact with mobile language learning apps
(MLLASs), and more importantly, why some continue, and others drop off. The segmentation identifies not just
preferences, but deeper behavioral trends that inform how MLLAs can better serve learners of variable
motivation, autonomy, and digital readiness.

Cluster 2: Highly Satisfied Users. These learners had consistently good experiences. They found the
apps to be relatively accessible and helpful, naming ease of use and perception of progress as reasons for
continued use. Many were apparently self-regulated learners with high digital fluency and clear goals. Their
usage suggests that current features in apps—Ilike progress tracking, instant feedback, and conventional
interface design—are effective for learners already proficient at controlling their own learning.

Cluster 1: Frustrated or Passive Users. This was the largest and most problematic cluster. While they
generally gave neutral-to-positive first impressions, they also tended to lose interest early on. Interviews
suggest this was due to shallow content, lack of feedback (especially for speaking exercises), and repetitious
activities. These users describe a common experience: the application is usable at first, but the learning process
becomes mechanical and unrewarding after a while. They expected more depth and real-world relevance in
their practice but did not find it. This makes Cluster 1 a critical target group for redesign, as they mirror the
majority of disengaged learners in real usage settings.

Cluster 0: Neutral Users. This group of users was in the middle. They did not despise the app, nor were
they fully engaged. They used the app occasionally, questioned its long-term usefulness, or indicated that they
were waiting for more personalized or meatier content. For this group, subtle design improvements, such as
onboarding improvements, clearer learning goals, or smarter feedback, would go a long way in keeping them
engaged. Their moderate stance suggests they are the easiest group to convert into active, long-term users if
given the right nudges.

Those three clusters subsequently were labeled, key characteristics challenges and areas of improvement
opportunities. The summary of those segmentations can be viewed on Table 8 below:

Challenges Opportunities for
Identified Improvement
May represent users | Maintain  strong  UX;
with high self- | consider adding advanced
regulation or extrinsic | modules to retain long-
motivation term engagement

Cluster Label Key Characteristics

Highly Consistent engagement,
Cluster 2 Satisfied | confident use, benefit
Users from current features
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Challenges Opportunities for
Identified Improvement
Frustrated | Initial interest fades; | Content lacks depth; | Improve feedback quality,
Cluster 1 | or Passive | high early use but low | poor feedback on | diversify content, connect
Users retention skills; repetitive tasks learning to real-life use
Add adaptive learning

Cluster Label Key Characteristics

Mixed engagement, | Unclear purpose, weak
Neutral ggl ’ purpose, paths, set clearer goals,
Cluster 0 unsure about app's long- | onboarding, low X
Users Lo, provide targeted nudges to
term value personalization

increase involvement

Table 8. User Segmentation and Behavioral Patterns

To sum up, usability alone is not enough to drive retention or real learning. While Cluster 2 represents a
group that performs well within the current app structure, Clusters 1 and O represent clear design gaps. Users
want more than just navigation, they want content that is meaty, feedback that is constructive, and learning
that is compelling. Interview data supports this: most disengaged users drop off within a two-week window,
not because of a buggy app, but one that does not develop with learners' demands. This early drop-off window
highlights the urgency of improving depth, relevance, and feedback in the initial weeks of use.

5.4. Towards Better MLLA Design: Analysis-Derived Recommendations

Results of both statistical modeling and user interviews reveal several main gaps that current mobile language
learning apps (MLLAs) should address. Firstly, content depth and thematic organization was a recurring
problem. Repetitive drills and insufficient progression annoyed numerous users. Despite showing moderate
to high usability scores, the quantitative data also revealed long-term stagnation of engagement. Addressing
these issues should help make MLLAs more engaging and effective for users. That would mean that usability
would not be synonymous with meaningful learning. More content that is structured and scenario-based, such
as modules based on simulating real-life tasks like job interviews, campus life, or traveling, would be required
to more actively support real language use and intellectual stimulation. This shift from drill-based content to
scenario-driven learning is likely to enhance perceived usefulness and competence simultaneously.

The other central issue is the lack of substantive speaking feedback. While some apps offer pronunciation
scoring, users consistently reported that such feedback appeared superficial and often inaccurate. What
learners need is feedback that reflects genuine communicative competence, e.g., grammar integration,
intonation cues, and markers of fluency. This would align with the SDT principle of competence, in which
learners are more motivated as their progress is evaluated in terms that reflect actual real-world
accomplishment, rather than merely technical performance.

From a motivational design standpoint, features such as streaks and badges may capture users’ initial
interest, but they are insufficient for sustaining motivation over time. Both interview themes and UTAUT2-
related metrics suggest users need more than just “fun” to stay engaged. Features that allow users to set
personal goals, reflect on their progress, and build mastery over time can help promote intrinsic motivation.
Providing clear pathways with adaptive difficulty and personalized milestones can help support autonomy
and relevance, two vital pillars of Self-Determination Theory. Integrating these features early in the learner
journey may significantly reduce the two-week drop-off observed in Clusters 1 and 0.

Lastly, two practical but overlooked issues emerged: premium paywalls and the absence of social
features. Many learners reported that their learning momentum was abruptly halted by ads or paywalls,
leading to disengagement. While monetization is understandable, pushing premium products too aggressively
undermines retention and user trust. On the other hand, none of the apps reviewed provided intrinsic
possibilities for peer interaction or collaborative learning. Not only is this at odds with FRAME’s emphasis on
mobile learning’s social-contextual dimension, but it also denies users the chance to use language in real
communicative situations. This omission could be remedied while promoting learner relatedness by including
peer review, discussion forums, or collaborative challenges. Adding meaningful social layers would align
mobile learning with real communicative practice, a core part of language acquisition missing in most existing

apps.
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Design Concern

Qualitative Evidence

Supported by SEM Results

Content Depth & Real- | Repetitive drills, weak | Perceived Usefulness and Content Quality had
Life Scenarios progression. significant positive effects on Engagement.
Speaking Feedback Inaccuracy, lack of real | Perceived Competence influences Continuance
Quality communicative value. Intention (SDT path).

Shallow Gamification

Initial attraction but short-
term impact.

Hedonic Motivation had weaker influence; Intrinsic
Motivation was stronger in sustaining use.

Autonomy & Goal
Setting

Need for progress tracking
and goal orientation.

Autonomy positively affected Engagement and
Continuance Intention.

Paywalls & Ads

Disruptive to learning
flow.

Effort Expectancy and Price Value paths suggest
negative impacts on intention.

Lack of Social
Interaction

Absence of peer feedback
or collaboration.

FRAME’s Social component missing; Relatedness in
SDT unfulfilled.

Note: Constructs listed under UTAUT2 and related frameworks are presented for theoretical interpretation and were not directly
measured or included in the structural path model.

Table 9. Joint display aligning structural path model results with qualitativeinterpretations and theoretical
lenses

Following user segmentation and statistical modeling (SEM) results, this section offers design guideline
recommendations based on both quantitative results and qualitative observation. Usability and ease of access
are crucial but are not sufficient to encourage ongoing use or compelling learning outcomes. SEM results
indicated the central role of perceived usefulness, content quality, and motivational factors, all of which were
confirmed through user interviews. The following recommendations address key areas of tension observed
across user groups and modeled paths, with the goal to inform MLLA design with user-centered principles.
Any references to additional theoretical constructs in this section are intended to support conceptual
interpretation and do not reflect separate empirical models or estimated structural paths.

5.5. Final Reflection

This study confirms that most MLLAs are well-designed in the usability dimension, which aligns with both
the technological aspect of TPACK and the device-focused aspects of the FRAME model. Users find such apps
intuitive and visually appealing. However, both user interviews and SEM results reveal deeper concerns with
pedagogy, context, and motivation, areas where many MLLAs are deficient.

These concerns are confirmed by the structural equation modeling results. While usability positively
affects initial adoption, it has little effect on continued use. The observed relationships among engagement,
retention, usability, and acceptance can be interpreted through constructs commonly discussed in UTAUT2,
such as perceived usefulness and effort expectancy. However, these concepts are invoked here as theoretical
lenses to contextualize the findings, rather than as empirically estimated predictors within the model.

Collectively, these findings point to the need for MLLAs to go beyond neat interfaces or extrinsic rewards.
Effective mobile-supported language learning apps must include sound instructional design, facilitate
authentic language use in daily life, and foster internal motivation. Adding features that allow learners to feel
competent, make meaningful choices, and engage with others has the potential to transform MLLAs from tools
of convenience to spaces of sustained learning and personal growth. Such integration would create a more
durable motivational ecosystem, reducing dropout and enhancing long-term language development. Future
research employing longitudinal or experimental designs would be required to examine causal sequencing
among engagement, retention, usability, and acceptance.

Table 10 presents the mapping of SEM findings onto the theoretical frameworks, demonstrating how
empirical evidence supports the conceptual underpinnings of good MLLA design.

SEM N Related . .
Construct Key Finding Framework Theoretical Link
Positively affects initial Matches Technological Knowledge in TPACK and
s TPACK, . e s .
Usability acceptance but not long- FRAME Device Usability in FRAME, showing ease of use
term engagement alone is not enough for sustained learning.
Perceived Strong predictor of Reflects Pedagogical-Technological 1ntegr.at10n
- - . TPACK where users stay engaged when apps contribute
Usefulness | continuance intention - :
meaningfully to their language development.
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SEM Related .
Key Findin, Theoretical Link
Construct ey Finding Framework eoretica
High-quality, structured Tied to Content Knowledge in TPACK and
Content content improves TPACK. SDT Competence in SDT—users want rich,
Quality satisfaction and ? contextualized materials that mirror real-world
motivation usage.
- Strongest predictor of Confirms the need for autonomy, competence,
Intrinsic )
. sustained use and SDT and relatedness to keep learners engaged
Motivation . . T .
satisfaction beyond extrinsic incentives.
Social Weak or missing in most Aligns with Social Context in FRAME and
Interaction | apps; limits user FRAME, SDT | Relatedness in SDT—users benefit from peer
Absence engagement interaction, collaboration, and feedback.
External Negative influence on Highlights how Device + Context interaction can
Barriers & . FRAME disrupt flow—ads and paywalls reduce usability
user retention and trust . .
(e.g., Ads) and perceived learning value.

Table 10. Linking SEM Results with Theoretical Frameworks

6. Conclusion and Recommendations

The study explored the user experience of Mobile Language Learning Applications (MLLAs) for engagement,
retention, usability, and acceptance. While people accept MLLAs in general and find them relatively
accessible, the majority of applications still fall short in maintaining long-term engagement and learning
efficiently. Analysis via user feedback and statistics shows that the challenge lies mainly due to ineffective
pedagogical approaches, too little personalization, and a lack of interactive or real-world aspects. These
shortcomings suggest that current MLLAs prioritize interface design over deeper learning mechanisms needed
for sustained progress.

The theoretical analysis using TPACK, FRAME, and Self-Determination Theory (SDT) highlights several
key gaps. The majority of apps reflect technological design capability but are poor in pedagogical depth and
learner-centered functionality. SDT, for instance, reports that the apps tend to neglect basic motivational
drivers—autonomy, competence, and relatedness—necessary for long-term learning. When these needs are
unmet, user engagement drops quickly despite initially positive impressions.

These theoretical results were confirmed by Structural Equation Modeling (SEM), which determined that
usability and perceived ease of use are not enough to guarantee engagement and retention. SEM segregated
the interaction among the four dimensions assessed, signaling that motivation and pedagogical alignment
have more influential effects on retention than interface quality per se. This reinforces the idea that well-
designed interfaces must be paired with meaningful learning pathways to achieve lasting impact.

Better, though, app developers require starting with better instructional design. In addition to the endless
repetition of drills, features need to support scenario-based activities and simulations that reflect real
communication. And students need more control—adaptive content, goal-setting tools, and interest-based
modules can personalize the experience and create motivation. Embedding these elements early in the learner
journey can help reduce the common two-week disengagement window identified in this study.

A good interface matters too. Clean navigation, timely feedback, and localization improve usability and
user trust. For social interaction, functionality like discussion forums, peer activities, or live chat can build
community. To address retention, developers need to look past badges and leaderboards, offering varied
content progression and intrinsic rewards. Such enhancements would align MLLAs more closely with the
social and contextual dimensions emphasized in FRAME and SDT.

Later MLLAs can also derive further benefits from context-aware or location-based features. Taking
advantage of the use of GPS or geotagging, applications can link activities to geographical locations,
compelling learners to exercise the language in natural settings. Such experiential learning mediates between
computer-based learning and everyday communication. These location-aware interactions can transform
passive practice into practical, meaningful engagement.

In brief, effective MLLAs must evolve beyond mere useful apps to seamless learning platforms. Supported
by good pedagogy, for real-world application, and backed by motivational psychology, they have the capacity
to foster deeper engagement and enhanced learning yield. By integrating insights from TPACK, FRAME, SDT,
and SEM, future MLLAs can be designed in ways that meaningfully strengthen user motivation, contextual
relevance, and long-term language development.
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APPENDICES
Appendix A. Demographic and Application-Usage Questionnaire
This appendix presents the demographic items and preliminary usage questions administered prior to the

main UX instrument.

Al. Demographic Questions

No. Question Response Type

1 Age Dropdown: 18, 19, 20, 21, 22, =23

2 Gender Multiple choice: Male, Female

3 Study Program Short answer (program name)

4 Have you ever used a mobile language learning application? | Multiple choice: Yes, No

A2. Application-Usage Questions

No. Question Response Type

1 Which application do you use? Multiple choice: Duolingo, ELSA Speak, Other
. Dropdown: <1 month, 1-2 months, 3-4

2 How long have you used the application? months, 5-6 months, >6 months

3 What type of plan do you use? Multiple choice: Trial, Free, Premium, Not sure

4 On average, how often do you use the | Multiple choice: Every day, 3—4 times/week, 1—-

application? 2 times/week, Rarely

Appendix B. User Experience Questionnaire

This appendix contains the full set of UX items used in the study. The final instrument includes 18 validated
items measuring Engagement, Retention, Usability, and Acceptance on a 5-point Likert scale (1 = Strongly
Disagree, 5 = Strongly Agree). Items Q11 and Q16 were removed after the pilot due to low reliability.

B1. Engagement (5 items)

1. I feel motivated to keep using this application even when I am not required to.

2. The materials in this application feel boring because they repeat too much and rarely offer new challenges.
3. Irarely find opportunities to use the language in real-life contexts through this application.

4. 1 often feel like I am just clicking through the lessons without truly understanding the content.

5. The content in this application does not feel relevant to my daily life or local culture.

B2. Retention (5 items)

6. Istill remember a good portion of the material I learned from this application over time.

7. I struggle to remember the material because the application emphasizes memorization rather than real
usage.

8. The examples in this application are not based on situations I encounter in daily life.

9. Excessive repetition in the application makes the learning experience less memorable.
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10. I still cannot apply what I learned in real conversations or practical tasks.

B3. Usability (4 retained items)

11. — Removed after pilot testing (low item-total correlation)

12. I find it difficult to locate features that help me practice the language in a practical and meaningful way.
13. The application does not support activities that resemble natural interaction in real-life situations.

14. Some lessons feel too repetitive, even when I have already mastered the material.

15. The content feels unfamiliar or disconnected from my everyday environment.

B4. Acceptance (4 retained items)

16. — Removed after pilot testing (low reliability)

17. 1 do not feel that I am actually learning how to use the language in real tasks or real-life situations.
18. The lessons focus too much on repetitive exercises and do not encourage deeper understanding.
19. I do not feel represented in the examples or cultural contexts shown in the application.

20. The repetitive format of the exercises reduces my motivation over time.

Appendix C. Interview Protocol
This appendix provides the complete interview guide used during qualitative data collection.

C1. Warm-up and Demographics
1. Could you tell me a bit about your major and year of study?
2. Have you used language-learning applications such as Duolingo or ELSA Speak? For how long?

C2. Engagement (4 questions)

Linked with SDT and FRAME

3. What usually makes you feel interested or excited to use this language-learning app?
4. Have there been moments when you felt bored or lost interest? What caused that?

5. Does the way the app presents lessons feel lively and enjoyable or more routine?

6. Are there features that make you feel more motivated to keep learning?

C3. Retention (4 questions)

Linked with TPACK and SDT

7. Do you still remember and use the material you learned from the app?
8. How often are you able to apply what you learned in real life?

9. Does the app focus more on memorization or deeper understanding?
10. Are there features that help strengthen your memory or language skills?

C4. Usability (3 questions)

Linked with FRAME

11. What was your first impression when using the app—easy or confusing?

12. Are there features that feel unintuitive or frustrating?

13. Have you experienced technical issues such as bugs, errors, or slow loading?

C5. Acceptance (4 questions)

Linked with SDT, TPACK, FRAME

14. Do you think this app is suitable for long-term use in language learning? Why?

15. Have you ever recommended the app to others? Why or why not?

16. What are your expectations for future improvements?

17. If you could change one thing to make the app better suited for your needs, what would it be?

C6. Closing
18. Is there anything else you would like to add?
19. Thank you for participating.

Appendix D. Thematic Coding Matrix (15 interviewees)

Description: This table lists each interview participant (anonymized ID), the app they used, and the
themes/codes that emerged in their interview. Checkboxes indicate which themes were present for that
participant.
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Interviewee
Theme/Code
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
Repetitive & monotonous v v v v v v v v v v v v v v v
content
Gamified Ul Fun (superficial) v v v v v v v v v v v v v v
Real-world Use/Retention(No) v v v v v v v v v v v v v v v
Speaking Feature Limitations v v 4 v v v v v v
Premium Walls/Ads v v v v v
Rarely Recommend v v v v v v v v v v v v v v v
Suggested Improvements v 4 4 4 v v v v v v v
Appendix E. SEM Model Results and Fit Indices
El. Standardized Path Estimates
Path Estimate | p-value Interpretation
- Higher engagement is associated with higher
Engagement — Usability 0.3188 1.18e—-08 gne gagem W &
perceived usability
Retention — Usability 0.3794 1.24e—10 More consistent use predicts higher usability
i ffect; bili 1 i
Usability — Acceptance | 0.7548 | < 0.000001 | Strongest effect; usability strongly predicts
acceptance

Residual variances: Usability = 0.196; Acceptance = 0.228

E2. Model Fit Indices

Fit Index Value Interpretation

CFI 0.9348 Acceptable model fit

TLI 0.8957 Marginal but acceptable for low-df structural models

RMSEA 0.2119 Inflated due to df = 5; RMSEA is unreliable with low degrees of freedom
SRMR Not computed in semopy for this model

The relatively high RMSEA value should be interpreted with caution. RMSEA has been shown to be sensitive
to models with very low degrees of freedom, where it may overestimate lack of fit even when other indices
indicate acceptable model performance (Kenny et al., 2015). Given that the present structural path model
uses composite variables and a parsimonious specification, the RMSEA value is likely influenced by these
characteristics. Therefore, model adequacy was evaluated using a combination of absolute and incremental
fit indices rather than relying solely on RMSEA. In low-df path models with observed composite variables,
CFI and TLI are generally considered more informative indicators of comparative model fit.

Appendix F. Pilot Test: Validity & Reliability (Item and Scale Statistics)

A pilot test was conducted with 20 participants to assess item clarity and internal consistency. Item-total
correlations and factor diagnostics indicated that two items (Q11 and Q16) did not meet the pre-specified
thresholds for retention (CI-TC Q11 = 0.661; Q16 = 0.415).

F1. Summary reliability (pilot — final)

Initial items Final items 5 .
Construct (before pilot) (after removal) Cronbach’s a (final)
Engagement 5 5 0.868
Retention 5 5 0.859
Usability 5 — 4 (Q11 removed) 4 0.858
Acceptance 5 — 4 (Q16 removed) 4 0.868
Overall UX scales 20— 18 18 a range: 0.858 — 0.868
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F2. Item diagnostics table (Pilot)

Section 1 (Engagement) Analysis Section 2 (Retention) Analysis Section 3 (Usability) Analysis Section 4 (Acceptance) Analysis
»ach’s Alpha: 0.924 Cronbach’s Alpha: 0.946 Cronbach’s Alpha: 0.903 Cronbach’s Alpha: 0.879
QCode CI-TC | CA-lf Del QCode CI-TC | CA-lf Del QCode CI-TC | CA-lf Del QCode CI-TC | CA-lf Del
QL 0.723 0.922 Q6 0.832 0.938 Q11 0.661 0.902 Q16 0.415 0.925
Q2 0.812 0.905 Q7 0.853 0.934 Q12 0.794 0.875 Q17 0.765 0.842
QB 0.866 0.894 Q8 0.884 0.929 Q13 0.700 0.896 Q18 0.886 0.814
(023 0.746 0.920 Q 0.818 0.940 Q14 0.783 0.876 Q19 0.777 0.838
[0} 0.877 0.892 Q10 0.882 0.929 Q15 0.864 0.859 Q20 0.781 0.837
1o; CI-TC and CA-If Deleted per Question
oaf ""--—7-./‘“\//7._4_7‘7_"\"\_/4-\,\
Eu.» v
= 06}
05
0a
’ I T T
Question Cade
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