
Academic Editor: Manuel Reis

Received: 16 June 2026

Revised: 5 July 2026

Accepted: 8 July 2026

Published: 10 July 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

VLEPIC: Interaction Design for Secondary English in a Gamified
and Personalised Virtual Learning Environment
Myriam Tatiana Velarde Orozco 1,* and Bárbara Luisa de Benito Crosetti 2

1 Doctoral Programme in Educational Technology, Doctoral School, University of the Balearic Islands,
07122 Palma, Balearic Islands, Spain

2 Department of Applied Pedagogy and Educational Psychology, Faculty of Education, University of the
Balearic Islands, 07122 Palma, Balearic Islands, Spain; barbara.debenito@uib.es

* Correspondence: myriam-tatiana.velarde@uib.cat

Abstract

This study describes the second iteration of VLEPIC, a gamified and personalised virtual
learning environment (VLE) for secondary English students in Ecuador. Adopting a
design-based research approach, it focuses on student interaction and system improvement.
A mixed-methods design combined survey results, digital logs, and student comments.
Results indicated acceptable usability; however, log data showed that platform use was
episodic and task-oriented, with no evidence of daily use. Instead, students logged in
repeatedly for specific tasks, and participation declined towards the end. Feedback pointed
to mobile reading issues, slow loading times, and confusion around task submission. These
findings refine design principles (DPs) for schools with limited resources. The resulting
priorities are to design for frequent re-entry, simplify task submission, and present progress
more clearly. Together, these DPs offer practical guidance for VLEs in such settings. They
illustrate how design can support continuity, reduce uncertainty, and sustain learning
routines when access is interrupted.

Keywords: design-based research; gamification; interaction architecture; interaction design;
lightweight personalisation; usability; user experience; English as a foreign language

1. Introduction
Digital technologies are widely present in education, although their availability does

not guarantee effective use [1]. Effective implementation depends on interaction quality,
that is, how users interact with the system in context. Human–computer interaction
(HCI) research states that user interface (UI) design is not merely aesthetic; it drives user
behaviour by regulating navigation flows and feedback [2,3]. In a classroom, usability is a
decisive factor. If a tool causes friction, students are less likely to adopt it consistently or to
persist; this suggests that educational technologies should be treated as designed interactive
systems [4]. To sustain engagement, this study considers gamification and personalisation.
Earlier approaches to gamification often focused mainly on points or badges. Recent
research conceptualises gamification more broadly, viewing it as an experiential design
aiming to support motivation and meaningful interaction [5,6]. The conceptualisation of
personalisation has also evolved. It is not limited to adaptive algorithms alone; it involves
offering flexible scaffolding and pathways personalised to individual users [7]. Despite
expectations, many systems remain limited because they accumulate features without a
clear design rationale. This results in platforms that are technically gamified yet fail to
provide long-term engagement [6,8].
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Such design limitations become structural failures in restricted contexts. In low-
resource public schools with shared devices, an overly complex interface acts as an ex-
clusionary barrier [1,9]. System reliability may be affected by intermittent connectivity
or hardware limitations [9]. While this environment favours mobile-assisted language
learning (MALL), the MALL literature also cautions that mobile learning is shaped by
device conditions, connectivity, and usability constraints [10]. These contextual factors are
design drivers that require attention to simplicity and cross-platform compatibility. We
conceptualise interaction architecture (IA) as the link between pedagogical intentions and
the ecological reality of the school.

This research follows a design-based research (DBR) approach, using cycles of anal-
ysis, design, and evaluation [11]. This study reports the evaluation of the second design
iteration of VLEPIC (Virtual Learning Environment for Personalised and Interactive Com-
munication), which is a virtual learning environment (VLE) designed to be responsive and
web-based. An important feature is that materials are accessible across locations and de-
vices without installation. This makes the VLE particularly suitable for secondary English
as a Foreign Language (EFL) learners in resource-limited public schools.

Within this Ecuadorian public school EFL setting, English learning takes place in a
constrained ecology shaped by limited institutional infrastructure, uneven access to devices,
and variable connectivity. These conditions are not peripheral to the design; they shape
whether learners can re-enter the platform, read content on narrow screens, understand
task status, and submit work reliably [1,9,10]. Although gamified and personalised VLEs
have been widely discussed, less is known about how their IA supports continuity and
learner orientation in under-resourced Latin American EFL settings.

Based on this gap, the overall aim of this study is to evaluate the second design
iteration of VLEPIC from an interaction design (IxD) perspective, focusing on perceived
usability, UX, observed usage patterns, and the refinement of preliminary design principles
(DPs) derived from the first iteration [12]. VLEPIC is examined as a learner–mentor system
designed to enhance the legibility of learning pathways under real-use conditions, such
as narrow devices, sporadic connectivity, and brief engagement windows. In doing so,
the study contributes by showing how IA can support predictable, low-friction learning
journeys across use contexts.

This study emphasises IxD and IA, while linguistic outcomes remain outside the
main analytical focus. We aim to advance understanding beyond identifying usability
issues, turning analysis into transferable knowledge. Specifically, this study focuses on the
following research questions (RQs):

RQ1. What level of usability do learners report when using the VLE?
RQ2. How do learners characterise their user experience (UX), including the perceived

value of gamification and personalisation?
RQ3. What usage patterns are observed, and how do they align with self-reported

experience?
RQ4. How do the findings from this iteration inform the refinement of the preliminary

DPs from the first iteration for future developments in constrained contexts?

2. Literature Review
2.1. Interaction Design for Language Learning

IxD determines how learners navigate, comprehend, and interact with digital language
learning (LL) spaces. Research in HCI demonstrates that interface architecture influences
user behaviour, attentional focus, and task performance [2,13]. Interfaces function as medi-
ators of interaction, and in educational contexts, usability and interaction are intrinsically
linked to interface clarity [14] and learner engagement [15].
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This relationship is critical in LL, where learners must simultaneously manage system
interaction and process linguistic input. According to the Cognitive Load Theory (CLT),
poorly organised interfaces impose extraneous cognitive load [16]. Similarly, Multimedia
Learning Theory posits that concise structures, clear signalling, and consistent information
presentation facilitate cognitive processing and mitigate overload [17]. IxD is a determinant
of how learners experience and process LL tasks.

2.2. Gamification as an Experiential Quality

Gamification is the addition of game design elements to non-game contexts and to the
design of affordances intended to evoke gameful experiences within a particular context of
use [5,18]. Evidence syntheses suggest that while reward-like mechanisms are pervasively
implemented, findings are mixed and contingent on how game elements are embedded
within the interaction and surroundings [6,8]. In the educational context, a positive but
small average effect of gamification on cognitive, motivational and behavioural learning
outcomes is reported by meta-analytic findings [19]. A recent EFL study using a gamified
formative-assessment tool reported motivational benefits related to autonomy [20]. This
experiential perspective is also consistent with Self-Determination Theory (SDT), which
states that perceived engagement depends on whether an environment supports autonomy,
competence, and relatedness [21].

In secondary education settings, satisfying these basic psychological needs has been
linked to learner persistence and long-term engagement with the language [22]. Interaction
structures support meaningful feedback, progression and choice, beyond the inclusion
of mechanics for their own sake [8,21]. Theory on gamified learning also suggests that
game features impact outcomes mainly through their influence on learners’ activity-related
perceptions and attitudes [23], with engagement acting as a key mediator [24].

Such a perspective is consistent with HCI-inspired descriptions of gamification as a UX
phenomenon and a matter of coherent IxD [8,18,25]. Recent syntheses on customised gami-
fication indicate that the design needs to respect learner level and context, but inconsistent
results continue when personalisation is applied at a surface level [26].

2.3. Personalisation as Adaptive Support

Personalisation as adaptive support helps learners identify subsequent steps [27]. This
shifts the focus from features to points of support: what the system observes, when it acts,
what it suggests, and how the learner can respond [28]. Recent research indicates that
most personalisation techniques focus on modelling the knowledge level and traces of
learners, while other richer sources remain underutilised in practice [27]. A useful frame is
scaffolding: timely guidance, feedback, and options that enable learners to plan, monitor or
regulate learning [28]. Studies on prompting in digital learning confirm that effectiveness is
dependent on how prompts are operationalised (timing, specificity, cognitive load), making
personalisation an issue of design [29].

Personalised trace-driven scaffolding can alter students’ self-regulatory activity pat-
terns, but its benefits depend on whether learners engage with the support and on how
well it is integrated into task flow [30]. Scaffolds should be clear, fast to respond, and
safe to ignore or revisit, especially given how connectivity, device quality and screen size
already increase friction [31]. This echoes the findings of a large-scale meta-analysis of
personalised/adaptive technology tools which reported general positive but small effects
on K–12 reading achievement with contextual implementation as an important moderator,
in line with DBR’s focus on iterative refinement [32]. In LL, meta-analyses of artificial
intelligence–assisted automatic written feedback report mixed effects and identify student
uptake and perceived credibility as central mediators [33].
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2.4. Usability/UX Evaluation in Educational Technology

Evaluation in educational technology has become multi-dimensional, and systematic
reviews show that studies frequently blend learning outcomes with judgements about
usability, satisfaction, and UX, but with heterogeneous constructs and reporting prac-
tices [34,35]. Recent literature indicates that usability evidence is treated as secondary or
reduced to narrow indicators, which can obscure how IxD decisions shape learners’ task
performance and persistence during real use [34,36].

Moving beyond whether learners can operate a system, UX-oriented work frames
sustained use as an engagement process that spans behavioural, cognitive, and affective
components, instead of being inferred from duration or frequency [15,37]. Learning analyt-
ics research on engagement tends to operationalise engagement via observable behavioural
traces, while other dimensions remain under-represented, complicating interpretation and
comparison across studies [15,38].

Ecological validity is a parallel concern; systematic reviews stress that findings from
controlled user studies may not generalise when devices, environments, and constraints
diverge from real settings, and they propose design-oriented guidelines to increase realism
and transparency in evaluation [39]. For under-resourced public school contexts, the
literature suggests that usability and UX cannot be separated from context-of-use factors
such as connectivity, device limitations, and classroom ecology [1,9,39].

3. Interaction Architecture of VLEPIC
3.1. Interaction Design Intent and Context of Use

The IxD of VLEPIC was designed to support a clear and low-friction learning expe-
rience. Students should be able to identify their location within the platform, recognise
available actions and recovery options, and understand how their work contributes to
progress and task completion. In practice, VLEPIC may be used in many different situa-
tions; consequently, the IA focuses on three main interaction features. Screenshots of the
implemented VLEPIC interface are provided in the Supplementary File (Figures S1–S18),
covering the home and log-in pages, Explorer-side navigation, missions, progress and
reward views, and Mentor-side management tools.

First, progress legibility: the system indicates the learner’s current position and next
step. Second, low-friction repeatability: students encounter a consistent interaction routine.
This reduces the cognitive effort required to navigate and complete tasks and supports
routine formation. Third, recoverability: the design supports learners when errors or
interruptions occur. It anticipates issues such as incorrect responses, incomplete tasks, or
connectivity loss, and supports continued progression through quick feedback and clear
re-entry options. This enables more independent learner progression and is consistent with
human-centred design principles [40]. Figure 1 outlines the intended context of use for
VLEPIC and how these contextual constraints shape the interaction priorities of the DPs.

3.2. Role-Based Dashboards and Navigation Structure

VLEPIC was created from scratch in WordPress and did not use learning management
system plugins. It organises how users interact with the system by providing two distinct
entry points: the Explorer Dashboard for learners and the Mentor Dashboard for teachers.
For learners, the Explorer Dashboard works as a navigation centre that always shows three
main interaction cues: (i) where the learner is (their rank and expedition status), (ii) what to
do next (the next step in their learning path), and (iii) what they have accomplished, shown
by elements such as progress, grades, achievements, and credentials. Dashboards that
prioritise goals and progress can help learners monitor their own work and understand
their learning history by clarifying the immediate action required [41,42].
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Figure 1. Context-of-use map for VLEPIC.

The Mentor Dashboard is designed as a management hub and provides a direct path
to the Explorer Dashboard for fast role-switching. This aligns with learning analytics
research suggesting that dashboards are useful to the extent they facilitate role-appropriate
interpretation and action [43,44]. Figure 2 illustrates how navigation works in VLEPIC for
both students and teachers.

Figure 2. Role-based dashboards and shared system state of VLEPIC.

3.3. Core User Journey and Mission Loop

VLEPIC is structured around a repeatable learner loop that begins and ends at
the Explorer Dashboard. From the dashboard, learners navigate to a specific Expedi-
tion/Quest/Mission. After each Mission is completed, the system updates learners’
progress and achievements, supporting progression to the next step. Each Mission functions
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as a short, self-contained learning task in which learners review the instructions, resources,
and submission requirements before submitting their assignment. Once the assignment
is submitted, the interface displays a confirmation before updating rewards and progress.
The loop ends when learners return to the Explorer Dashboard before advancing to the
next mission. Figure 3 depicts this main journey and the Mission loop.

Figure 3. Core user journey and mission loop (learner-facing) in VLEPIC.

3.4. Gamified Progression Model

VLEPIC uses a gamified progression system, which is organised in a fixed order:
Expeditions → Quests → Missions. Missions constitute the smallest task units, and Quests
are groups of Missions that must be completed as a sequence. VLEPIC follows a linear
progression structure: the learner can only open the current content. Future Missions,
Quests, and Expeditions stay locked until the learner finishes the previous steps.

Content volume is determined at the Expedition level, with VLEPIC organised into
four Expeditions: Starter Base (SB), Novice Trail (NT), Explorer’s Path (EP), and Mastery
Quest (MQ). Ranks indicate progression across these Expeditions and determine eligibility
for each stage: SB (Rookie), NT (Starter), EP (Novice), and MQ (Explorer through Master).
Overall, the system comprises 22 Quests and 110 Missions. Each completed Mission awards
a badge, while each completed Quest awards a shield; after completing an entire Expedition,
learners unlock a new rank and gain access to the next Expedition. In this way, learner
progress remains visible within the system state. XP serves as the primary mechanism for
tracking progress and can be redeemed for classroom rewards in the Reward Shop. VLEPIC
also includes an anonymous Expedition Leaderboard, where learner names remain hidden
unless they choose to display them. Figure 4 summarises the structural design.

3.5. Lightweight Personalisation Triggers

VLEPIC uses a simple and learner-controlled approach to personalisation. From
their first login, learners can choose a screen name; if they do not, the system retains
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the default screen name. At the same stage, they also set their learning preferences by
selecting visual, auditory, kinaesthetic, read/write, or self-paced support. This choice
does not change the task itself, but it activates short tips that suggest ways of approaching
activities or reinforce the learner’s preferred way of working. Learners also choose between
English only and English + Spanish support. This second option does not translate the
entire environment; instead, it provides brief Spanish guidance for each Mission and the
main sections of VLEPIC. This guidance was intended to balance English immersion with
strategic first-language (L1) support, consistent with work on L1–target language balance
in foreign-language classrooms [45].

Figure 4. Gamified progression model in VLEPIC.

Personalisation also includes level placement. Learners can choose to take a Diagnostic
Test to identify the most suitable Expedition for their level, or they can start directly from
Starter Base. In addition, mastery-based gating supports progression at the learner’s own
pace within a fixed sequence. Finally, VLEPIC separates system feedback from teacher
feedback in real time. System feedback appears immediately after an action, for example,
by confirming a submission, updating progress, or indicating whether an automatic answer
is correct. Written teacher feedback is reserved for open tasks and becomes available
after review in the Grades section. Figure 5 summarises these lightweight personalisation
triggers in VLEPIC.
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Figure 5. Lightweight personalisation triggers in VLEPIC.

3.6. Teacher Orchestration Journey and Feedback Loop

The Mentor Dashboard serves as an interface for teachers. It supports a cycle of
monitoring, action, and verification. Figure 6 shows the teacher journey and the feedback
loop within VLEPIC.

Figure 6. Teacher orchestration journey and feedback loop in VLEPIC.

4. Materials and Methods
4.1. Research Design

We followed a convergent mixed-methods design [11] for the second design itera-
tion of the DBR evaluation of VLEPIC [46]. In DBR, iterations are useful for building
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knowledge that can refine and extend the original DPs, providing applicable advice for
comparable constrained school ecologies [11,46]. A convergent mixed-methods design was
selected because this DBR iteration aimed to refine IxD principles through the comparison
of complementary forms of evidence collected during the same implementation [11,46,47].
Learners’ self-reported perceptions, qualitative explanations of their experience, and ob-
served platform activity were analysed as concurrent strands to support design-relevant
interpretation. This design was more appropriate than a purely quantitative, purely qualita-
tive, or sequential approach because the study required simultaneous comparison between
perceived usability/UX, observed use patterns, and design refinement within one authentic
implementation cycle. This alignment was reflected in the RQs: RQ1 and RQ2 drew on
self-reported and qualitative evidence on usability, UX, gamification, and personalisation;
RQ3 drew on behavioural log evidence; and RQ4 required the integration of these sources
to refine the DPs. Similarly, previous mixed-methods work on personalised learning
pathways has shown the potential of combined methodological approaches to investigate
and support individualised learning trajectories, especially when the aim is educational
improvement [48].

In a convergent design, quantitative and qualitative threads are undertaken concur-
rently during a single phase; they are initially analysed side by side and then intentionally
combined to generate integrated findings [47]. To demonstrate integration explicitly and
provide evidence of the process, in this study, we synthesise the strands by using joint
displays where key findings are supported by different evidence types [49]. This aligns
with the “1 + 1 = 3” rationale of mixed methods, where added value accrues through
integration-based insights rather than maintaining two parallel flows of outcomes [50]. We
did not include a control group, as the purpose of the evaluation is design-based refinement
in authentic settings; the findings are treated as design-relevant evidence that supports
continuing refinements [11]. Due to the limited deployment environment, this approach
also aligns with proposals to improve the ecological realism and transparency of evaluation
methods for interaction experience in situ [39].

4.2. Participants

The study was conducted at Escuela de Educación Básica “San Felipe Neri”, located
in Riobamba, Ecuador. The participants were 131 EFL students aged 12–15 from six intact
classes: two eighth-grade, two ninth-grade, and two tenth-grade groups. The study used
non-random intact-class sampling, as these were the six classes involved in the VLEPIC
implementation at the school. Students were included if they were enrolled in one of these
eighth-, ninth-, or tenth-grade groups and took part in the study. The sample was not
intended to be statistically representative of Ecuadorian secondary EFL learners. Instead, it
represents the authentic school context in which the DBR iteration was carried out.

The student population at this institution predominantly comes from indigenous and
low-income families. Additionally, a teacher supported the implementation and organ-
ised classroom-level logistics among the participating groups. The setting is a resource-
limited public school environment with restricted technological infrastructure and variable
connectivity conditions. This makes it an appropriate context to assess VLEPIC under
realistic constraints.

4.3. Ethical Considerations

This investigation was conducted in accordance with the principles of the Declaration
of Helsinki and was approved by the Research Ethics Committee of the University of the
Balearic Islands (protocol code 051CER25 and date of approval 18 September 2025). Parents
provided written informed consent for their children, and students provided their assent.
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Participation was voluntary and students could withdraw at any time without academic
penalty. To ensure privacy, all datasets were de-identified prior to analysis and reporting,
and findings are presented in aggregated form to prevent re-identification. Data processing
practices prioritised confidentiality, fairness, non-discriminatory participation, and respect
for participants’ rights, in accordance with international guidelines on educational research
involving human participants [51].

4.4. Implementation Procedure

Participants engaged with VLEPIC over one school term (one trimester) as a home-
based asynchronous tool that complemented regular classroom instruction. During the
term, learners progressed within the Expedition assigned through a diagnostic test (or by
starting from SB). Students were distributed across different Expeditions. Most eighth-
grade students remained in SB, ninth-grade students were divided between SB and NT,
and most tenth-grade students worked in NT, with smaller numbers in SB and EP. No
students reached MQ during this implementation. This study does not compare students
by Expedition, as it focuses on the platform’s IxD, UX, and use patterns.

Students were expected to complete two quests (five missions per quest) within their
assigned pathway. The VLE was not organised as daily classroom units; instead, it was
aligned with the Ecuadorian national curriculum goals [52]. It provided different practice
tasks through expedition assignments based on learners’ previous knowledge. To maintain
design consistency across the deployment, the IxD and IA were constant over the entire
term, with only instructional content added or modified as required. The teacher guided
the implementation, while the research team developed the VLE content and organised the
assessment under real school conditions. This approach is consistent with recommendations
to increase ecological validity when studying interactive experiences as they occur [39].
Ecological validity was therefore supported by evaluating VLEPIC during regular school
use, with intact classes, existing connectivity constraints, curriculum-aligned tasks, and the
teacher’s normal implementation role.

4.5. Data Collection Instruments

Data were collected using validated questionnaires and complementary traces. Per-
ceived usability was assessed with the System Usability Scale (SUS) [53], applied in its
validated Spanish version for electronic tools [54]. Gameful experience was assessed us-
ing the Gameful Experience Scale (GAMEX) [55], also applied in its validated Spanish
version [56].

Perceived personalisation was based on the Differentiation scale of the Technology-
Rich Outcomes-focused Learning Environment Inventory (TROFLEI); this subscale com-
prises eight Likert-type items (1–5) capturing students’ perceived autonomy and choice [57].
TROFLEI conceptualises classroom-level differentiation as a dimension of learning environ-
ments and has been tested in secondary education contexts [57], including cross-cultural
validation among high school students [58].

These questionnaires were based on established instruments and were not newly
designed by the authors. Contextual adjustments were limited to references to VLEPIC
and its activities, so that students could answer in relation to the platform used during the
implementation. The original scale structure, item logic, and response formats were pre-
served.

Two open-ended questions were embedded within the SUS and GAMEX surveys to
collect qualitative responses on learners’ perceived usability and experience. Platform usage
logs from Google Analytics 4 (GA4), GamiPress (GP), and Active Logs (AL) were compiled
to derive behavioural indicators of cohort-level platform activity, including access, submis-
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sions, and participation across missions. A short teacher implementation log captured one
teacher’s reflections on curriculum alignment and the Mentor Dashboard workflow for
reviewing submissions and providing feedback. These sources were interpreted according
to their scope before integration. The questionnaires captured learners’ perceived usability,
gameful experience, and personalisation; the open-ended responses provided brief expla-
nations of learners’ experience; GA4, GP, and AL described cohort-level platform activity
and did not allow full reconstruction of individual learning trajectories; and the teacher log
provided contextual implementation evidence, without constituting a full evaluation of the
Mentor Dashboard. These sources supported the convergent design by linking perceived
experience, qualitative explanations, observed activity, and implementation context.

4.6. Data Analysis

Data analysis followed a descriptive and exploratory approach aligned with each
RQ. Quantitative analyses were conducted in R (version 4.4.3), and qualitative and log-
based evidence were later integrated following a convergent mixed-methods logic. Table 1
summarises the alignment between the RQs, data sources, analytical procedures, and
analytical purpose.

Table 1. Alignment between RQs, data sources, and analytical procedures.

Research
Question Data Sources Analytical Procedures Purpose

RQ1 SUS scores and SUS open-ended
responses.

SUS scoring, descriptive
statistics, reliability analysis,
thematic analysis.

To examine perceived usability
and identify usability-related
friction points.

RQ2 GAMEX, TROFLEI, and
GAMEX open-ended responses.

Descriptive statistics,
confirmatory factor analysis,
reliability analysis, subscale
scoring, thematic analysis

To examine UX, gameful
experience, and perceived
personalisation.

RQ3 Google Analytics 4, GamiPress,
and Active Logs. Descriptive log analysis.

To examine cohort-level usage
patterns, access, submissions, and
participation across missions.

RQ4

Questionnaire results,
qualitative comments,
behavioural logs, and teacher
implementation notes.

Joint display and triangulation. To integrate evidence and refine
the design principles.

For RQ1 (perceived usability), SUS ratings were computed according to the standard
total scale range of 0–100 and summarised through mean (M), standard deviation (SD),
observed range, 95% confidence intervals (95% CIs), and interquartile range (IQR) where
appropriate. Item-level summary statistics for the original 1–5 scale were also generated
to pinpoint localised friction points. Negatively worded SUS items were reverse-scored
for SUS total scoring and reliability estimation. Reliability evidence was examined using
Cronbach’s alpha (α) and McDonald’s omega (ω) [59], with ω computed using polychoric
correlations to reflect the ordinal response format.

For RQ2 (UX), we followed an analytical strategy aligned with SUS, while respecting
the multidimensional nature of GAMEX. We computed descriptive statistics for each of the
five validated dimensions and reverse-scored negatively worded items where required. To
examine alignment with the intended factor structure, we ran a five-factor Confirmatory
Factor Analysis (CFA) treating GAMEX items as ordinal and estimating the model with
WLSMV, reporting standardised loadings (λ) alongside model fit indices (CFI, TLI, RMSEA,
SRMR). Internal consistency was examined using Cronbach’s alpha (α) and McDonald’s
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omega (ω), as described above [59]. Perceived personalisation was operationalised via
the TROFLEI (Differentiation) subscale and scored as a subscale, following the same
quantitative strategy. Overall, study-specific reliability evidence was examined through
internal consistency estimates, while construct validity evidence was addressed through
the use of established instruments, preservation of their original scale structures, and the
confirmatory factor analysis conducted for GAMEX.

For RQ1 and RQ2, qualitative responses from the SUS and GAMEX surveys were
analysed separately through thematic analysis [60] and managed in QualCoder (v3.8).
The coding process was iterative. Initial labels were created for usability and IA-related
content, and these labels were refined when excerpts required more precise definitions
or when overlapping categories needed to be merged. Student comments were coded
anonymously using SS1–SSx for SUS and SG1–SGx for GAMEX. An audit trail, codebook,
and analytic memos were kept to link each comment to its original source and assigned
codes. The coding process and thematic structure were reviewed by the second author,
focusing on the coherence of the codebook, the fit between coded excerpts and thematic
categories, and the consistency of the emerging interpretations. Ambiguous excerpts
and overlapping categories were discussed until agreement was reached. This procedure
was used as a qualitative validation strategy; no formal statistical inter-rater coefficient
was calculated. These procedures supported qualitative trustworthiness by strengthening
credibility through second-author review and consensus discussion, dependability through
codebook refinement and analytic memos, and confirmability through the audit trail and
source-linked excerpts. Quotes are reported in English, although students originally wrote
their responses in Spanish. The excerpts were translated by the authors.

For RQ3 (usage patterns), platform logs were extracted to examine cohort-level activity
within VLEPIC. These data were used to describe login activity, submission patterns, and
changes in participation across the mission sequence. This analysis identified points where
cohort-level participation declined or changed across missions.

For RQ4 (design integration), a joint display was used to triangulate quantitative
trends, qualitative themes, behavioural logs, and teacher implementation notes [47,49].
Evidence across sources was examined as convergent, complementary, or divergent. Con-
vergent evidence strengthened the design interpretation, while divergent evidence was
interpreted by distinguishing observed cohort-level activity from learners’ reported experi-
ences [61]. Teacher notes were used as contextual evidence for curriculum alignment and
dashboard-mediated implementation.

5. Results
5.1. Participant Profile

This iteration included students from three secondary grade levels and one teacher
who supported the implementation. Table 2 presents the participant distribution.

Table 2. Participant demographics.

Group Female Male Age Range n

Students

Grade 8 22 19 12–13 41
Grade 9 19 27 13–14 46

Grade 10 14 30 14–15 44
Total 55 76 131

Teacher 1 0 40–50 1
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5.2. The Usability Landscape (RQ1)

Most students perceived VLEPIC as usable and easy to navigate. On average, the SUS
score was 75.59 (SD = 14.82), with a median of 75. Interpreted against established SUS
benchmarks, the mean score of 75.59 is above the commonly reported average benchmark
and falls within an acceptable-to-good usability range [62]. Internal consistency was also
examined, with results indicating adequate reliability (α = 0.839; ω = 0.884). Table 3 shows
the results for each SUS item. Figure 7 illustrates that most of the scores are in the mid-
to-high range. Only a small number of students reported low scores, indicating that the
overall usability experience was generally positive.

Table 3. SUS item-level descriptive statistics (1–5 scale).

Label Mean SD

I would use this system frequently. (+) 3.97 0.99
I found the system unnecessarily complex. (−) 2.02 1.03
I thought the system was easy to use. (+) 3.98 0.91
I think I would need the support of a technical person to use this
system. (−) 2.02 1.03

I found the various functions in this system were well integrated. (+) 4.22 0.77
I thought there was too much inconsistency in this system. (−) 1.92 0.88
I would imagine that most people would learn to use this system very
quickly. (+) 4.05 0.88

I found the system very cumbersome to use. (−) 1.85 0.84
I felt very confident using the system. (+) 4.02 0.84
I needed to learn a lot of things before I could get going with this
system. (−) 2.21 1.06

Figure 7. Distribution of the SUS total scores (0–100). The orange dashed line indicates the sample
mean, and the black dotted line indicates the SUS benchmark.

Item-level results provide further insight into students’ perceptions. Most students
responded positively to the integration of system functions (M = 4.22) and the system’s
learnability (M = 4.05). They also reported confidence in using the system (M = 4.02) and
considered that the interface was simple (M = 3.98).
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On the other hand, negatively worded items received low scores, which is positive
for the general usability of the VLE. Students did not perceive the system as too complex
(M = 2.02) or inconsistent (M = 1.92). They also reported limited need for technical assistance
(M = 2.02), and the overall experience was not perceived as cumbersome (M = 1.85), as
shown in Table 3.

The results suggest that usability issues did not affect the system globally. Instead,
they were mainly concentrated in the early stages of interaction. For the qualitative analysis,
open-ended responses were coded using the SUS items as an analytical guide. In total,
108 students provided comments, which yielded 256 coded segments. As shown in Table 4,
most of these comments were general opinions or reflections on how students progressed.
However, there was also a smaller group of comments specifically about the difficulties or
friction points encountered while using the platform.

Table 4. Distribution of thematic categories in open-ended responses (SUS).

Thematic Category Coded Excerpts

General appraisal 62
Discoverability and information architecture 14
Engagement and progression mechanics 35
Interaction comprehensibility (activities and media) 28
Microcopy, language and scaffolding 26
Onboarding and learnability (first-time use) 25
Task workflow clarity (submission) 22
User control and feedback visibility 11
Social collaboration and competition 10
Future requests 23
Total 256

At the category level, General appraisal indicated favourable perceptions of VLEPIC.
For example, one student said, “For me, the whole application was easy to use, and I would
not improve anything because it is fine” (SS36) and another wrote, “I would not change
anything; everything is very nice and easy” (SS29). Regarding Discoverability and IA,
students said the dashboard and menus were easy to follow: “The main menu had several
options, and they were very easy to understand” (SS116).

The Onboarding and learnability category showed that some students had problems
at the start but found it easier after exploring the platform. One student mentioned,
“Everything seemed somewhat complicated at the beginning, but once I explored it, it
became easy” (SS104) and another said, “Logging in was difficult because I did not know
how to access it” (SS9). The comments also indicated that having help in Spanish was
essential: “I really liked the help in Spanish” (SS115).

In terms of Interaction comprehensibility, most students understood the activities, but
a few reported difficulties with specific tools: “The videos were difficult because I did not
understand them” (SS126). Task workflow also had some minor difficulties, especially with
submitting work: “Submitting tasks was a bit confusing at the beginning” (SS70) and “It
was hard for me to see the grades” (SS2).

Finally, the Engagement and progression category showed that students responded
positively to the missions and rewards: “I really like the missions because I go at my own
pace” (SS33). Students also suggested future improvements, including: “I would improve
it so that when we move to the next mission, the page does not reload” (SS69) and “I would
like there to be less text and more integrated graphics” (SS62). Overall, these comments
suggest that the difficulties were mainly concentrated in the initial stages and did not
indicate confusion with the system as a whole.
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5.3. Characterising the UX (RQ2)

UX was analysed through the five GAMEX dimensions, as shown in Table 5. Most of
the scores were in the mid-to-high range, particularly for enjoyment and activation. The
highest score was for Activation (M = 3.33), while the lowest was for Absence of negative
affect (M = 2.94). Internal consistency estimates indicated acceptable reliability across the
dimensions (α = 0.81; ω = 0.81).

Table 5. Descriptive statistics and internal consistency for GAMEX dimensions.

Dimension Mean SD IQR 95% CI α ω

Enjoyment 3.27 0.77 1.17 [3.13–3.40] 0.81 0.81
Absorption 3.10 0.72 1.00 [2.98–3.22] 0.72 0.72
Creative thinking and dominance 3.06 0.78 1.00 [2.93–3.20] 0.84 0.84
Activation 3.33 0.95 1.33 [3.16–3.49] 0.84 0.84
Absence of negative affect 2.94 0.87 1.00 [2.79–3.09] 0.72 0.73
Total 3.14 0.51 0.58 [3.05–3.23] 0.81 0.81

A CFA was performed using the GAMEX items according to the five-factor structure.
The standardised loadings (λ) indicated how well each item represented its corresponding
factor. The five-factor model showed an acceptable overall fit (scaled χ2 (265) = 311.54,
p = 0.026; CFI = 0.958; TLI = 0.952; RMSEA = 0.037; SRMR = 0.076). The significant chi-
square value indicates that the model did not reach a perfect fit; however, the remaining
indices support an acceptable interpretation of the model, so the results were interpreted
cautiously. Activation showed strong and consistent loadings (λ = 0.78–0.84), although the
“Nervous” item had the lowest loading within this dimension.

Absorption showed more varied loadings (λ = 0.32–0.64). “Escapism” (λ = 0.64) and
“Unaware” (λ = 0.62) had the highest loadings in this dimension, while “Re-entry” had the
lowest loading (λ = 0.32). The item was retained because re-entry is theoretically relevant
to the IxD of VLEPIC, where students often return to the platform after interruptions to
resume tasks and continue the mission sequence. However, its lower loading suggests
that re-entry may function more as a task-continuity and recovery feature in this context
than as a strong indicator of Absorption. Creative thinking and dominance also showed
varied loadings (λ = 0.54–0.78), with “Autonomy” (λ = 0.78) and “Exploration” (λ = 0.70)
showing the highest values. “Confidence” (λ = 0.60) and “Adventurous” (λ = 0.54) were
lower, although still adequate for retention in the model. Figure 8 shows all standardised
loadings (λ).

At the same time, perceived personalisation scores were above the scale midpoint
(M = 3.79, SD = 0.57), as seen in Table 6. Item-level results in Figure 9 indicate that this
high score was mainly driven by perceptions of autonomy and self-management. For
items 1 to 6, the averages were high (M = 4.00–4.27). Specifically, between 73% and 84% of
students gave the highest ratings, with limited disagreement across these items. However,
task selection was the weakest aspect (item 7; M = 2.24). Most students disagreed with
this item, indicating that perceived choice remained limited. Resource selection showed a
more balanced pattern (item 8; M = 3.36); many students were neutral, while others agreed.
Overall, these results suggest that for these students, personalisation meant having control
over their pace and how they approached the activities, instead of being able to choose the
actual tasks.
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Figure 8. Standardised GAMEX item loadings (λ) by dimension.

Table 6. Personalisation descriptive statistics and internal consistency.

Dimension/Scale Mean SD IQR 95% CI α ω

Personalisation
(Differentiation) 3.79 0.57 0.88 [3.70–3.89] 0.80 0.80

To complement the quantitative results, 94 students provided feedback in the open-
ended question of GAMEX. These responses were divided into 140 segments for analysis.
By using a deductive approach, we applied five specific codes to these comments, which
are summarised in Table 7.
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Figure 9. Personalisation: response proportions by item.

Table 7. Distribution of thematic categories in open-ended responses (GAMEX).

Thematic Category Coded Excerpts

Agency and personalisation (choice + language) 4
Learning value (perceived gains) 20
Playful engagement (fun + multimedia/visuals) 66
Progression loop (points–badges–levels–rewards) 40
Social collaboration and competition 10
Total 140

Playful engagement mainly concerned with how much students enjoyed the different
game-like activities. For instance, one student commented: “I liked that it has many
options to speak, write, listen, and answer questions through games” (SG43), while another
said: “Doing the sentences was fun, and I did not get bored while using VLEPIC” (SG12).
Regarding the Progression loop, the comments emphasised how seeing rewards and
progress kept them motivated: “When I learnt and got achievements, it motivated me to
keep completing each mission” (SG113).

The Learning value category linked the students’ experience to their perceived
progress in the language. Comments included: “Through its missions I learnt new words
and how to pronounce them well” (SG102). Although Social collaboration and competition
appeared less often, it reflected the effort to improve rankings: “It motivates me to beat my
record and improve my position on the leaderboard” (SG115).

5.4. Behavioural Patterns (RQ3)

Data from GA4 (October–December 2025) suggested episodic clusters around specific
tasks, instead of showing daily use. Since GA4 was configured for the entire site and not
for specific class groups, the metrics show general traffic based on devices and cookies.
Once students logged in, they were redirected to the Explorer Dashboard. However, in
the reports, most of this activity is grouped under the main site address (/), which is also
the public home page. Accordingly, GA4 was treated as site-level contextual evidence. It
was used to describe general access and navigation patterns, not to reconstruct individual
learning trajectories, class-level participation, or Expedition-specific behaviour.
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Across 2807 sessions, most traffic came from Organic Search (75.06%) and Direct
sources (24.72%). While the engagement rate was high (86.89%), the time spent per session
was brief, averaging 46 s. Although sessions were short, they were highly active, with
about 12 events per session. This suggests that students visited the site to perform specific,
quick actions, although these data do not allow users’ exact intentions to be inferred.

At the page level, activity was highly concentrated: the login page and the site root
dominated the reports, accounting for 8948 views across the two top routes. Table 8
illustrates this density: the login page accounted for 52.2% of views, while the site root
accounted for 47.1%. The GA4 user counts should be interpreted as route-level traffic
indicators, not as the number of participating students, because authenticated participation
was verified through the internal platform logs. Overall, these patterns suggest that most
activity occurred within the main interface and did not involve movement across many
different pages in GA4.

Table 8. GA4 page-level activity by top-routes.

Route Views Views % Users Avg Eng. Time Events

/login/ 4702 52.20 399 4:02 22,623
/(home; also
post-login landing) 4246 47.14 415 1:21 11,697

To complement the web analytics trends, platform logs were examined to describe
students’ mission-related activity. Two log sources were used: AL to identify logins and
uploads, and GP to examine XP and game events. We did not link the logs to specific names
across the different files; therefore, the analysis was conducted at the cohort level.

Table 9 shows that 131 users logged in 856 times. The logs also recorded 1317 submitted
tasks by 125 different students. This indicates that nearly all registered students submitted
at least one task. The number of uploaded files matched the number of submitted tasks,
which suggests active production and submission beyond passive on-screen reading.

Table 9. Cohort-level activity summary from GP and AL.

Metric Value

Study period start (Active Log) 01-10-2025 20:26:00
Study period end (Active Log) 31-12-2025 20:43:00
Unique users (from login usernames) 131
Total login events 856
Total submissions (VLE_submission) 1317
Users with any submission 125
Total uploads 1317
Unique users (GamiPress) 131
Total net XP (GamiPress) 54,584

Participation was maintained through the middle of the sequence. As shown in
Figure 10, the number of unique users who submitted at least one task across Quest 1 (Q1)
and Quest 2 (Q2) increased from Mission 1 (M1, n = 79) to Mission 3 (M3, n = 100), and
then declined in Mission 4 (M4, n = 95) and Mission 5 (M5, n = 85). This suggests that
participation remained stable during the central part of the sequence, with a clearer decline
only towards the end. This pattern indicates that initial access to the mission sequence
was not the main barrier, because the number of unique submitters increased from M1 to
M3. The later decline from M3 to M5 points instead to a continuity issue near the end of
the sequence, where learners may require clearer completion cues and stronger support to
sustain participation until the final mission.
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Figure 10. Unique users with ≥1 submission by mission (Q1–Q2 combined).

Figure 11 shows how submission volume fluctuated from M1 to M4, but then it
declined markedly in M5. In each mission, students submitted more assignments for Q1
than for Q2. This difference was smaller in M4, but in M5, the number of submissions for
both quests dropped, and Q2 had the largest decrease.

Figure 11. Cumulative submission volume by mission and quest.

Regarding the types of files students uploaded, Figure 12 shows that most were .webm
and .txt. This pattern reflects the task design and file-saving mechanism. For example,
speaking tasks were recorded directly in the VLE and saved as small .webm files. By
contrast, writing tasks automatically created text files (.txt).
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Figure 12. Upload volume by file extension.

Gamification data also showed how XP accumulated during the study period. A total
of 54,584 XP points was accrued, as shown in Table 9. Figure 13 shows that XP accrual
peaked at specific points during the study period. There was a peak around Week 40 and
Week 41 of 2025. After that, the activity decreased sharply, with only a further modest
increase around Week 45 and Week 46. For the rest of the time, from Week 47 to Week 50,
activity remained low.

Figure 13. Weekly net XP accrued in GP across the study period.

Although teacher evidence was limited, the implementation notes provided useful
contextual evidence about the Mentor Dashboard. The teacher described it as “very visual
and clear” and explained that “most of the information I need is in one place”, which made
it practical to use during class. It was also helpful for tracking student progress, as the
teacher noted: “I can see the student’s name, grade, class group, rank, expedition, quest,
and mission. This helps me know exactly where each student is.” At the same time, some
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aspects were less clearly traceable. As one note explained, “I cannot clearly monitor the
completion of automatic tasks. I mainly control the open tasks that students submit for
review.” Other entries also mentioned the usefulness of the gradebook and announcements
in everyday classroom work. Overall, these notes suggest that the dashboard was useful
for monitoring and classroom management, although some tasks were easier to track
than others.

5.5. Refinement of Design Principles (RQ4)

Based on the initial DPs from the first iteration [12], RQ4 uses the evidence from this
phase to refine the DPs for future work in schools with limited resources. This analysis
draws primarily on learner-facing evidence: (i) student survey data from SUS, GAMEX,
and TROFLEI, including qualitative comments; and (ii) behavioural traces from GA4, GP,
and AL. Brief teacher implementation notes were used only to contextualise curricular fit
and dashboard-mediated implementation. Table 10 presents a joint display in which each
row is supported mainly by learner-facing data.

Table 10. Compact joint display of interaction nuances and actionable design insights.

Main Finding Evidence Quote Actionable Design Insight

Short, action-oriented
sessions at site level,
alongside concentrated
task activity in
cohort logs.

SUS total score (0–100): 75.59
(SD = 14.82). GAMEX
Enjoyment M = 3.27. GA4
site-level activity: 2807 sessions;
mean engagement time/session
46 s; 12.29 events/session;
34,485 events; 86.89% engaged
sessions. Cohort logs: 1317
submissions from 125 users.

“It was fun when I made
sentences and I did not
get bored while using
VLEPIC.” (SG12)

Keep tasks chunked and
fast; provide immediate
feedback and a clear
Resume/Continue
per activity.

Access and re-entry
emerged as a
design-sensitive area.

SUS learnability item M = 4.05.
SUS complexity item M = 2.02.
GA4 site-level routes:
/login = 52.2% of views and
65.6% of events.

“Logging in was difficult
because I did not know
how to access it.” (SS9)

Stabilise post-login routing;
add first-time access cues
and clear error states.

IA supports orientation
(and learners request
lighter text).

SUS functional integration item
M = 4.22. SUS ease-of-use item
M = 3.98. GA4 site-level routes:
/login = 52.2% of views; site
root (/) = 47.1% of views.

“The main menu had
several options and it
was very easy to
understand.” (SS116)/“I
would like less text and
more integrated
graphics.” (SS62)

Preserve the IA; reduce text
density through integrated
visuals; add explicit
next-step prompts on the
dashboard
(Start/Continue).

Submission + recording
are core workflows;
local confusion early.

SUS “cumbersome” item
M = 1.85. SUS support-needed
item M = 2.02. Platform logs:
856 logins; 1317 submissions
from 125 users; uploaded files
were mostly .webm and .txt

“Submitting tasks was a
bit confusing at first.”
(SS70)/“It was a bit
difficult to record the
audio and send
it.” (SS107)

Standardise submissions
by using more salient
confirmation states, a
clearer retry path, and
in-context
capture/upload hints.
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Table 10. Cont.

Main Finding Evidence Quote Actionable Design Insight

Participation peaked
mid-sequence; rewards
remained motivating.

Platform logs: unique
submitters M1, n = 79 → M2,
n = 97 → M3, n = 100 → M4,
n = 95 → M5, n = 85; net XP
accrued = 54,584 with a peak at
2025-W40.

“I liked being able to buy
things with the points I
earned.” (SG106)

Add endgame scaffolding:
prerequisites,
distance-to-finish cues, and
a final wrap-up
reward/summary.

Personalisation is
scaffolded autonomy
(support/pace), not free
task choice.

Overall Differentiation: M = 3.79
(SD = 0.57). Task choice (item 7):
M = 2.24. Resource choice
(item 8): M = 3.36.

“I was motivated by
being able to choose help
in Spanish.” (SG15)

Provide optional supports
(language/resources)
and optional
challenge/resources
without breaking
mission sequencing.

The mission-level participation pattern therefore requires a design-oriented interpre-
tation: learners may need stronger end-of-sequence scaffolding, clearer distance-to-finish
cues, and more visible wrap-up feedback to sustain participation until the final mission.
The combined UX and behavioural evidence supports the refinement and validation of the
DPs generated in the first iteration of VLEPIC [12]. Teacher notes were considered only as
a secondary context. Table 11 summarises the refined DPs for this constrained setting.

Table 11. Refined DPs for constrained contexts (Iteration 2).

DP Principle
(Iteration 1)

Status
(Iteration 2)

Principle
(Iteration 2)

DP1
Maintain structural and visual
coherence across missions to reinforce
autonomy and reduce cognitive load.

Validated
(tightened)

Preserve a coherent interaction/IA across missions (stable
layout, consistent controls, predictable states) and reduce
text density through integrated visuals to protect attention
and autonomy during short sessions.

DP2

Design missions that connect gamified
challenges with personally meaningful
goals and provide immediate,
positive feedback.

Validated
(made stricter)

Treat gamification as meaningful feedback: keep rewards
tightly coupled to task completion and make
progress/reward outcomes immediately visible at the
moment of action.

DP3
Support different participation rhythms
by offering adaptable mission pacing
and differentiated scaffolding.

Refined

Design for episodic and interruptible use: each Mission
should function as a resumable micro-loop (goal → task
→ feedback → next step) with clear re-entry points.
Implement personalisation mainly as scaffolded
autonomy (optional supports and pacing guidance), not
through complex branching pathways.

DP4

Strengthen navigation feedback
(progress indicators, checkpoints, easier
transitions), optimise mobile usability,
and ensure task submission reliability.

Refined

Make progression legible and transitions frictionless:
include explicit checkpoints, readiness cues, clear “what’s
next” prompts, and reduced confusion at Mission
boundaries. Submission and recording flows must be
guided and failure-tolerant, with more salient
confirmation states and clearer recovery paths.

DP5

Ensure session persistence and reliable
submission; dashboards for
learners/teachers to track
progress/points/badges; clarify
purpose of rewards;
in-platform guidance.

Validated
(focused)

Prioritise reliability and state transparency over feature
expansion: dashboards should surface saved work,
completion evidence, progress, and feedback visibility;
guidance must be embedded within the task flow and
remain revisitable to reduce uncertainty after breaks.
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6. Discussion
6.1. Beyond Usability: The Role of Experience

This iteration distinguishes between learners’ capacity to use VLEPIC and their will-
ingness to continue using it over time. SUS results showed a positive usability baseline;
students reported being able to navigate and complete tasks without substantial difficulty.
However, behavioural data showed that participation was mostly episodic and task-related,
not continuous [63]. The rise in unique submitters up to M3, followed by a decline at M5,
suggests that participation was sustained across the middle of the sequence but became
more difficult to sustain at the final stage. This indicates that usability alone does not
explain why a student decides to return.

This divergence between positive self-reported usability and episodic behavioural
engagement provides a more critical interpretation of the findings. It is consistent with
engagement research in HCI and learning analytics, where engagement is understood as
a multidimensional process and cannot be inferred only from satisfaction, duration, or
frequency of use [15,37,38]. This suggests that perceived usability lowered the entry barrier,
while sustained engagement depended on the platform’s capacity to support re-entry,
visible progress, and continuation after interruptions.

The findings also align with empirical and synthesis-based work showing that the ef-
fects of gamification depend on design quality, learner experience, and context [6,8,19,24,64].
In LL specifically, recent meta-analytic evidence on mobile games has examined their ef-
fectiveness and the influence of moderating factors [65]. In VLEPIC, mission framing,
progression cues, rewards, and feedback were meaningful because they were embedded
in the task flow. They functioned as orientation and recovery mechanisms during in-
terrupted use, not as isolated game-like additions. This interpretation is also coherent
with gamified learning theory, where game elements influence outcomes through learners’
activity-related perceptions and attitudes [23], and with SDT, since progress visibility and
feedback can support perceived competence, while optional scaffolds can support bounded
autonomy [21,28,29].

Finally, the episodic pattern observed in the logs is consistent with MALL, where
learners often engage through brief and repeated moments of use [10,63]. In this sense,
the contribution of this iteration is to show how IA can convert short access windows
into usable learning opportunities through clear re-entry points, progress visibility, and
immediate feedback [10,13,14,63].

6.2. Friction Points in Context

The friction points identified during this iteration are better understood as constraint-
driven design criteria instead of a list of isolated technical issues. The first challenge
involves access and re-entry. Behavioural traces reveal that a significant portion of activ-
ity clusters around access and early navigation, with the login page dominating views
and events. This makes orientation and “next-step” prompts important for short, task-
bound sessions. This is consistent with MALL research, which indicates that LL often
involves episodic engagement, where cycles of disengagement and re-engagement may
occur across use trajectories [10,63]. Consequently, the design must treat re-entry as a
primary use case, supported by stable landing states, predictable routing, and explicit
next-step prompts [13,14].

A second point of friction is mobile readability and the volume of content. Learners’
preference for less text and more integrated visuals is not merely a stylistic preference;
it is a direct response to the cost of interacting with a small screen. According to the
CLT, excessive reading and scrolling can increase the cognitive demands associated with
learning activities [16,17]. Recent UX research in mobile learning links specific UI properties
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directly to a learner’s perceived cognitive load [66]. In practice, this highlights the need for
scannable, chunked guidance at decision points, using visuals to reduce the reading load
instead of increasing it.

The third issue is transition-related friction, such as slow reloads and interrupted
interaction flow. Given the short-session nature of the behaviour recorded by the AL
plugin, even minor interaction costs become noticeable and can undermine students’
confidence. From the perspective of ISO 9241-11, this concerns efficiency under known
conditions [67]; in the classic usability sense, it refers to predictable system responses and
minimal overhead [13,14]. To achieve flow resilience, design requirements must ensure
that mission states remain visible and that the system avoids heavy data transport during
transitions. This helps keep the experience lightweight and responsive even in resource-
constrained deployments [68].

Moreover, submission and media capture are critical workflows. Early problems with
submitting work or the frustration of recording audio or video were especially consequen-
tial because, even when the system returned a response, some learners did not always
perceive the confirmation clearly or were not confident that their effort had been success-
fully registered. This issue did not indicate that VLEPIC lacked a submission confirmation
mechanism. Instead, it suggested that confirmation and progress cues were not always
sufficiently visible to some learners during early use. In this context, stronger confirmation
cues and improved recoverability become essential to close what Don Norman calls the
“gulf of evaluation” [3,14,67]. The goal is to transform the submission experience from a
technical procedure into a transparent process by providing explicit instructions, instant
confirmation states, and strong recovery paths.

6.3. Transferable Design Principles

Through these constrained deployments, the findings highlight four transferable
lessons that may extend beyond the VLEPIC platform. In episodic sessions, where the
typical interaction involves a “return, re-orient, then act” cycle, IA should prioritise resum-
ability. A stable landing state, with the dashboard as the default, together with clear cues,
minimises the cognitive effort required to resume previous activity [10,13,14,63]. Similarly,
preview features and progress legibility act as both navigational aids and incentives. The
use of checkpoints, levels, or completion states helps reduce uncertainty about a learner’s
current position and subsequent path, while reinforcing a sense of competence, a key aspect
of gameful experiences that prioritise meaningful feedback loops [5,18,21,23,41,42].

A second set of implications focuses on building workflow resilience during critical
interaction points. This same logic applies to submissions, especially those involving audio
or video, which should be treated as a structured interaction flow with immediate feedback,
visible progress, and a clear recovery path. This contributes to bridging the “gulf of
evaluation” by making outcomes unambiguous and providing a more transparent and less
frustrating experience in constrained settings [3,14,67,68]. In addition, autonomy is better
supported through constrained, scaffolded options, such as optional supports, pace control,
or straightforward pathways, without relying on complex branching pathways. This aligns
with the SDT framing of autonomy and competence, where guided self-regulation may
support learners more effectively than overwhelming them with too many choices [21,28,29].

7. Conclusions
Throughout this second iteration, the focus was on VLEPIC as an interaction frame-

work for a constrained environment. With regard to RQ1, the results suggest that learners
reported a strong usability baseline. In relation to RQ2, learner experience was generally
positive, especially in terms of orientation, progress visibility, and motivational support.
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However, in response to RQ3, behavioural data showed that actual use was largely episodic
and task-based. These patterns highlighted continuity, readability, transition efficiency, and
submission certainty as key interaction issues in the implementation.

Finally, regarding RQ4, these findings refined the preliminary DPs by emphasising re-
entry, workflow reliability, progress legibility, and scaffolded autonomy as core interaction
priorities for constrained environments. In summary, while usability makes participation
possible, consistent experience design, especially through status visibility, timely feedback,
and reliable workflows, supports learners’ willingness to revisit the system.

Theoretically, these findings position IA as a mediating layer between pedagogical
intentions, learner experience, and the ecological constraints of low-resource EFL settings.
In this sense, VLEPIC contributes to the discussion on gamified and personalised VLEs
by showing how these interaction conditions support continuity in constrained learn-
ing environments.

7.1. Research Implications

This study highlights the value of assessing UX in authentic school settings through
an integrated approach. By connecting self-reported usability, experience, behavioural
logs, and design implications, the joint display strengthened the inferences and produced
actionable insights. Methodologically, this supports the value of convergent mixed-methods
DBR for educational technology evaluation, where refinement depends on comparing what
learners report, how they describe their experience, and how they use the platform.

At a practical level, school-based UX assessment can be strengthened by combining
short standardised measures, focused open responses, and unobtrusive behavioural traces
in ways that explicitly guide design action. In restricted environments, this integrated
approach supports methodological rigour and generates actionable outputs for designers
working under real-world constraints.

7.2. Limitations

This study has several limitations. A separate formal pilot test of the data collection
instruments was not conducted before the second iteration because the study involved
intact classes in a single school context, and creating a separate pilot group would have
reduced the available participant pool for the main DBR implementation. This limits the
evidence available on instrument feasibility and procedural refinement prior to full deploy-
ment. Additionally, most of the evidence is based on self-reports and short open-ended
comments, so response biases are possible and experience was not captured continuously.
The study was conducted in a single school context with one cohort, so the findings should
be understood in relation to this case and similar constrained settings. Therefore, the
findings are analytically transferable to comparable contexts, but they are not statistically
generalisable to all secondary EFL settings. The evaluation period was short, which limits
what can be inferred about longer-term adoption, novelty effects, or sustained engagement.
Qualitative comments were translated for reporting and therefore an additional level of
interpretation is involved; while interpretations sought to reflect meaning, some subtlety
may have been lost.

Furthermore, behavioural traces were examined at an aggregate level instead of an
individual level because the log records did not include participant-level identifiers linking
each record to a specific participant; therefore, it was not feasible to connect an individual
participant’s self-reported experience with their personal behaviour pattern. The target of
this version was interaction and experience, not causal effects on language learning, so any
findings should not be taken as evidence of efficacy in terms of language gains. Finally,
the teacher-facing dashboard was not evaluated with the same depth as the learner-facing
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experience. Teacher evidence was limited to a brief implementation log from one teacher
responsible for the implementation across the participating grades, with no standardised
measures or dedicated dashboard protocol. As a result, these observations serve only
as contextual implementation feedback and are not intended as a full evaluation of the
Mentor Dashboard.

7.3. Future Research

Future research could extend this work in several directions. Replication studies in
additional schools would help determine which interaction patterns are context-specific
and which are consistent across settings. Another methodological and technical line of
inquiry could consider the inclusion of a privacy-preserving participant identifier to link
questionnaire responses with individual usage paths. Focused studies could also examine
specific refinements derived from this iteration, such as onboarding and re-entry supports,
to determine whether they reduce transition-related friction and late-stage decline in
participation. In parallel, the teacher-facing dashboard could be explored as a separate line
of inquiry, concentrating on its feasibility in relation to teachers’ workload and on how
teacher workflows may influence learner engagement and implementation fidelity. Finally,
long-term follow-up over a school year would enable the examination of persistence after
initial exposure and whether use becomes embedded over time.
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