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1 INTRODUCTION

Digital transformation has changed hotel-booking applications from simple reservation
tools into transactional service platforms in which users search by destination and date,
compare rooms and policies, make time-sensitive selections, and confirm purchases.
Trust, information quality, and low-friction interaction therefore shape booking intention
and experience [1], [2]. In this context, perceived usability is important but incomplete: a
high questionnaire score does not, by itself, demonstrate successful task completion,

efficiency, error prevention, or conversion.

Gamification introduces game-design elements into non-game services to support
participation and motivation [7], [8]. In this study, gamification perception is defined
narrowly as a user's post-use appraisal of whether the implemented points, badges,
challenges, progress cues, leaderboards, and rewards appear appealing, relevant,
motivating, and supportive of the prototype experience. It is distinct from behavioral
engagement (observable use), enjoyment (an effective response), motivation (a
psychological state), and usability (perceived or observed quality of goal achievement).
Positive perception therefore cannot be interpreted as evidence that a mechanic

improved performance.

Self-Determination Theory (SDT) informed Ffeature selection by linking visible progress
and badges to competence, optional challenges and reward choices to autonomy, and
social comparison to relatedness [15]-[18]. The Octalysis framework supplied a design
vocabulary For development and accomplishment, empowerment, ownership, and social
influence [19]. These mappings guided design hypotheses rather than proving
psychological effects: progress cues, points, badges, optional challenges, and
leaderboards were included because they might support these needs and motivational

drivers and then were evaluated as part of the whole prototype.

Lean User Experience (Lean UX) was used because it emphasizes explicit assumptions,
rapid prototyping, short feedback cycles, and evidence-informed iteration [20]-[24]. This
approach is relevant to booking because motivational features can compete with a user's
immediate transactional goal. Unlike banking, where security and Ffinancial control

dominate, education, where sustained learning is central, or mental-health systems,
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where clinical sensitivity and safety are paramount, hotel booking combines inventory

comparison, date and price constraints, cancellation policies, and purchase commitment.

Gamification must therefore remain subordinate to the booking flow.

Hospitality and tourism studies have examined gamification as a driver of engagement,
brand awareness, loyalty, fun, and continued use [26]-[31], but direct evidence on
perceived usability during an early hotel-booking prototype evaluation remains limited.
The study asks: (RQ1) What level of perceived usability does the final prototype obtain on
SUS? (RQ2) How strongly is the study-specific GPQ descriptive index associated with SUS?
The contribution is empirical and design-oriented rather than methodological: it
documents two Lean UX iterations, reports a single-group post-use evaluation, and
derives bounded design priorities without claiming that gamification is effective or

causal.

2. RELATED WORK AND THEORETICAL FOUNDATION

2.1. GamiFication in digital services

Gamification has been examined in e-commerce, banking, education, health, tourism, and
hospitality. E-commerce and banking research links gameful interaction to reputation,
repurchase intention, and engagement [11]-[14], whereas hospitality research emphasizes
tourism experience, brand loyalty, continued app use, and the meaning of fun [26]-[31].
These outcomes are informative but not interchangeable with the usability of a
transactional booking flow. A user may enjoy rewards while still encountering friction in
search, room comparison, cancellation review, or confirmation; conversely, an efficient

booking Flow may produce little interest in social or reward mechanics.

2.2. Usability and the System Usability Scale

Usability concerns effectiveness, efficiency, and satisfaction in a specified context of use
[3]. SUS is a widely used ten-item instrument that yields a 0-100 index of perceived
usability [4], [5]. It is brief and suitable For prototypes, but its score is not a percentage
and must not be equated with task success, completion time, error rate, or accessibility.
Normative adjective interpretations can aid communication, although high scores can

exhibit ceiling effects and still require behavioral corroboration [6].

Putri Tagwa Prasetyaningrum, Norshahila Ibrahim | 5444



Published By
'll> AsosiasiDoktor
\“ Sistem Informasi Indonesia

2.3.Lean UX as an iterative design approach

Lean UX integrates hypothesis-driven design with rapid experimentation. Teams
formulate assumptions, build @ minimum viable representation, collect feedback, and
revise the design [20]-[24]. In the present work, Iteration 1 was Formative and changed
navigation, wording, and reward placement; the 150-participant evaluation occurred after
Iteration 2. Thus, the study documents evidence-informed design changes but does not
estimate an iteration effect because the two versions were not tested in a controlled

between-group or repeated-measures comparison.

2.4. Synthesis of prior studies and research gap

Table 1 positions the present work against adjacent digital-service and direct
tourism/hospitality studies. Existing evidence supports the relevance of gamification to
engagement and loyalty, but most studies do not jointly report Lean UX design changes,
perceived usability, a study-specific gamification perception index, and the limitations of

an early single-group booking prototype.

Table 1. Positioning of the present study against representative prior work

Evaluation Gap relevant to this
Study context Primary Focus
approach study
Reputation, use,
Behavioral model Not a transactional
E-commerce [11] and repurchase
and survey travel prototype
intention
Engagement and Theory-driven
Mobile banking [12]- Different risk, trust,
personalized survey and Rasch
4] and service context
gamification analysis
State of digital-
Tourism/hospitality platform Systematic Limited task-level
review [26] gamification literature review usability evidence
research
Does not evaluate a
Hotel gamified Visitor motives
Qualitative studies booking flow with
mobile app [27] and continued use

SUS
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Evaluation Gap relevant to this
Study context Primary Focus
approach study
Experience, Focuses on
Conceptual and
Tourism marketing engagement, brand marketing outcomes
survey-based
[28]-[31] awareness, and rather than
studies
loyalty prototype usability
Exploratory
Mental-health User-centered Different goals and
gamified-system
support [33] exploratory study safety constraints
design
Two Lean UX
Perceived usability No causal or
iterations; single-
Present study and gamification behavioral-effect
group SUS-GPQ
perception claim
evaluation

2.5. Conceptual relationship and analytical expectations

The conceptual model treats gamification perception and perceived usability as distinct
self-reported post-use variables. The GPQ is a study-specific descriptive index of
appraisal toward the implemented mechanics; it is not treated as a previously validated
measure of engagement, enjoyment, motivation, or usability. SUS captures perceived
ease, consistency, learnability, and confidence with the prototype. The analysis therefore
asks whether participants who rate the mechanics more positively also tend to report
higher perceived usability. A positive GPQ-SUS association is theoretically plausible when
progress and feedback are perceived as useful, but the same-session Likert-type
measurements create common-method risk [34]. The expectation is therefore associative,
not causal. No non-gamified control, baseline condition, or A/B test was included, and

demographic analyses are exploratory rather than evidence of universal inclusiveness.
3. METHODS

3.1. Research design

This study used a single-group, cross-sectional evaluation of a high-fidelity prototype.

Iteration 1 was a formative research-team cognitive walkthrough and did not contribute

a participant-level inferential dataset. All 150 participants evaluated the Final Iteration 2
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prototype remotely in one post-use session. The design supports estimation of perceived

usability and association between self-reported measures, but it cannot establish

improvement over Iteration 1 or a causal effect of gamification.

3.2. Lean UX iterations

The development process followed the Think-Design-Test cycle shown in Figure 1. During
Think, the team translated booking and reward assumptions into design hypotheses.
During Design, a high-fidelity MVP was prepared in Figma. During Test, the research team
First conducted a structured cognitive walkthrough of the core paths; the resulting issues

informed the second iteration, which was then evaluated by the 150 participants through

Maze.
Iteration 1 Iteration 2
Think Design Think Design
assumptions, MVP / e revised 5 d
proto-persona, interactive refinement assumptions |mptrc1ve
feature ideas prototype Bashdlckifeadhath and priorities BICLOlVPE

—

Test

user feedback,

Test

final
evaluation

cognitive walkthrough,
SUS / GPQ

-\O’- Lean UX emphasizes continuous learning through repeated Think—Design—Test cycles.

Figure 1. Two-iteration Lean UX cycle; the 150-participant evaluation occurred after

Iteration 2.

Iteration 1 Focused on sign-in, hotel discovery, room selection, booking review,
confirmation, and access to reward information. Walkthrough observations identified
navigation ambiguity, dispersed access to rewards, and unclear progress feedback.
Iteration 2 clarified labels and next actions, consolidated reward access, and simplified
progress cues before the Ffinal remote study. Because Iteration 1 was formative and
lacked a comparable participant outcome dataset, the manuscript reports design changes

rather than statistical improvements between iterations.
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Table 2. Summary of the two Lean UX iterations

. . . Design action or
Iteration Evaluation focus Evidence and sample .
analytical role

Research-team cognitive Clarified navigation and
Core booking

walkthrough; no wording; consolidated
1 Flow and initial
participant inferential reward access; simplified
mechanics
dataset progress cues
Remote final-prototype
Revised flow and Source of all reported
evaluation; n = 150; SUS,
2 integrated quantitative results and
GPQ, and optional
gamification the next-iteration backlog
comments

3.3. Prototype and task context

The assigned scenario required each participant, in the same order, to: (T1) access the
application and begin a booking; (T2) search For a hotel using destination, date, and guest
information; (T3) compare an accommodation option and select a room; (T4) review and
confirm the booking Flow; and (T5) inspect the points, badges, daily challenge,
leaderboard, and reward-redemption areas. Gamification components were positioned

around, rather than as mandatory gates within, the booking tasks.

The search-select-review-confirm structure resembles common online travel agency
Flows, including those used by Traveloka, Booking.com, Agoda, and Airbnb, but the
prototype was independently designed and was not a visual replica or a benchmark test
of those commercial applications. The proposed visual refinement in Section 51 was

created after the reported evaluation and was not seen or tested by participants.

3.4. Participants and data collection

A total of 150 participants aged 18-45 years were recruited through online social-media
and hotel-booking communities. Eligibility required prior experience with a hotel-booking
application. A study-information page preceded testing, and consent confirmation was
required before continuing. The final sample included 97 women and 53 men; 80
participants were aged 18-24 years, 60 were aged 25-34 years, and 10 were aged 35 years

or older. Country of residence, the specific recruitment channel, frequency of booking-
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app use, preferred booking platform, and compensation status were not retained in the

study dataset and therefore cannot be reported.

3.5. Walkthrough and remote testing protocol

All participants followed the same ordered scenario through Maze and completed the
questionnaires immediately afterward. Maze served as the remote prototype host, but
the archived dataset used for this manuscript did not retain task success, completion
time, error, misclick, path deviation, or abandonment indicators. The Iteration 1 cognitive-
walkthrough notes were produced by the research team by asking whether the goal was
evident, the correct action was visible, progress was understandable, and the next state
matched expectations. The retained study records do not establish whether Maze was
configured to collect these indicators but they were not exported, or whether an earlier
export subsequently became unavailable. Their absence is therefore treated as an
archival limitation, not as evidence that Maze never generated task analytics. Optional
post-use comments were invited, but neither the number of submitted comments nor
the complete comment corpuasnot retained. Consequently, comment Ffrequencies,
participant-level linkage, formal themes, and qualitative saturation cannot be reported;
only the broad fFormative issues documented in the design backlog are used to motivate

the proposed next iteration.

Table 3. Standardized task sequence and evidence retained

Stage/task Required participant action Evidence retained For analysis
Read study information and Eligibility and consent
Orientation
confirm consent confirmation

Access the application and begin a  Prototype exposure; no objective

n booking task metric retained
Search by destination, date, and Prototype exposure; no objective
T guest information task metric retained
Compare an option and select a Prototype exposure; no objective
™ room task metric retained
Review and confirm the booking Prototype exposure; no objective
T Flow task metric retained
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Stage/task Required participant action Evidence retained For analysis
Inspect points, badges, challenge, Prototype exposure; no objective
T5
leaderboard, and rewards task metric retained
Complete SUS, GPQ, and optional SUS, GPQ summary, and
Post-use
comments Formative comments

3.6. Instruments

SUS consists of ten statements rated on a five-point scale. For odd-numbered items, 1 is
subtracted from the response; for even-numbered items, the response is subtracted
from 5. The adjusted scores are summed and multiplied by 2.5 to produce a 0-100
perceived-usability score [4], [5]. Internal consistency was evaluated with Cronbach's
alpha. SUS was not used as a substitute For objective effectiveness or efficiency metrics.
The ten-item GPQ was developed specifically For this study to describe perceived appeal,
motivational relevance, reward/progress support, task Focus, and advocacy toward the
prototype's game elements. It has not been previously validated. Each item used a five-
point agreement scale, and the complete wording is reported in Appendix A. Because the
archived analysis file did not include the complete item-response matrix, item-total
correlations, GPQ Cronbach's alpha, exploratory factor analysis, and confirmatory factor
analysis could not be reproduced. Accordingly, the GPQ is framed as an initial descriptive

index rather than a validated psychometric scale.

Table 4. Theory-informed feature hypotheses and GPQ mapping

Design rationale and theory-informed GPQ
Prototype Feature
hypothesis items
Competence/development: make progress and Points, progress
achievement visible Feedback, and badges 37
Autonomy/empowerment: keep participation Daily challenges and
optional and choice-oriented reward choices 26
Relatedness/social influence: enable comparison Leaderboard and
without blocking booking competition >
Appeal/meaning: make the reward layer Visual presentation and
attractive and relevant mini-game o
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Design rationale and theory-informed GPQ
. Prototype feature .
hypothesis items
Task support/advocacy: assess perceived Focus Whole gamified
8,10
and recommendation experience

3.7. Data analysis

Descriptive statistics included means, standard deviations, medians, and benchmark
proportions. Two-sided 95% confidence intervals (Cls) for SUS and GPQ means used the
t distribution; the ClI for Pearson's r used Fisher's z transformation. The GPQ-SUS
association was summarized with Pearson's r as originally reported. Exploratory gender
and age contrasts used Welch's t-test because group sizes and variances were unequal,
with Cohen's d reported as a standardized effect size. The prespecified age contrast
combined ages 18-24 and 25-34 (n = 140) and compared them with ages 35+ (n = 10).
Statistical significance was evaluated at alpha = 0.05. No correction was applied because
the demographic tests were exploratory. The archived analysis retained the SUS total-
score summary and reported internal-consistency coefficient but not the complete SUS
item-response table; therefore, SUS item means, item-total correlations, and case-level

item profiles could not be reproduced for this revision.

4. RESULTS AND DISCUSSION

4.1. Data screening and analytical scope

All 150 post-use records were retained. The archived manuscript analysis contained total
SUS, the reported overall GPQ summary, the reported GPQ-SUS correlation, and
demographic summary statistics. It did not contain the complete GPQ item-response
matrix, paired observations required to reproduce a scatterplot, task-level Maze analytics,
or a formal qualitative codebook. Results are therefore limited to reproducible summary

statistics and clearly labeled exploratory comparisons.

4.2. Perceived usability

Mean SUS was 89.85 (SD = 11.37; median = 92.50; 95% CI [88.02, 91.68]). In this sample,
97.3% scored at or above 68 and 90.0% at or above 80.3. Cronbach's alpha was 0.845. The
concentration of scores near the upper end indicates a potential ceiling effect; the score

is therefore described as high perceived usability rather than proof of high behavioral
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effectiveness. Two participants recorded SUS scores of 50 or lower and were retained
because no pre-specified exclusion rule applied. This upper-end concentration reduces
the instrument's ability to distinguish among participants with already Ffavorable

perceptions and may compress associations with other positively rated measures.

Table 5. Descriptive statistics for SUS

Statistic Value
Mean 89.85
Standard deviation 1n.37
95% Cl for mean [88.02, 91.68]
Median 92.50
SUS >= 68 97.3%
SUS >= 803 90.0%
Cronbach's alpha 0.845

4.3. GamiFication perception

The GPQ descriptive mean was 4.67/5 (SD = 0.38; 95% ClI [4.61, 4.73]). The three recoverable
item means were 4.81 for engagement from points and badges, 4.76 for perceived task
Focus, and 4.73 for recommendation because of the gamified experience. Table 6 reports
all item wordings and explicitly distinguishes available from unavailable item-level
statistics. In the absence of the complete item-response matrix, the GPQ is not presented

as a psychometrically validated scale.

Table 6. Complete GPQ item wording and recoverable item-level means. NR = not

retained in the archived analysis file

Item and study-specific GPQ statement Mean
1. Points and badges make the application more engaging 481
2. Daily challenges motivate me to return to the application NR
3. The leaderboard helps me understand my progress relative to others NR
4. The visual presentation of the gamification features is attractive NR
5. The mini-game makes the hotel-booking experience more enjoyable NR
6. Collecting badges motivates me to continue using the application NR
7. Points earned from completing activities make my progress clear NR
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Item and study-specific GPQ statement Mean
8. Gamification helps me stay Focused while using the application 476
9. Competition in the application motivates continued participation NR
10. 1 would recommend the application because of its gamification features 473

The three available item-level results correspond to visible reward points, task-progress
Feedback, and the integrated reward layer. They indicate positive post-use appraisal but
do not isolate the causal effect of any feature, establish long-term engagement, or

demonstrate booking performance.

4.4. Association between gamiFication perception and usability

Pearson's correlation indicated a positive association between the two post-use self-
reports, r = 0.66, 95% Cl [0.56, 0.74], p < 0.001, n = 150. Participants who rated the
gamification layer more positively also tended to report higher perceived usability.
Because both measures were collected in the same session using similar Likert-type
response scales, common method variance may inflate the association [34]. No causal or

Feature-level inference is made.

Table 7. Correlation between GPQ and SUS

Association r 95% ClI P n

Overall GPQ descriptive index with SUS score 0.66 [0.56,074] <0.001 150

4.5. Demographic comparisons

Women reported mean SUS = 90.62 (SD = 10.27), and men reported 88.44 (SD = 13.15). A
Welch comparison based on the reported summaries was not significant, t£(87.19) = 1.05, p
= 0.299, mean difference = 218, 95% CI [-1.97, 6.33], Cohen's d = 0.19. For the prespecified
age contrast, the combined 18-34 group had mean SUS = 90.05 (SD = 11.62, n = 140),
compared with 87.60 (SD = 891, n = 10) for ages 35+; t(11.31) = 0.82, p = 0.428, mean
difference = 245, 95% Cl [-4.09, 9.00], d = 0.21. These small, imprecise effects do not

establish inclusiveness, particularly given the small oldest group.
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Table 8. SUS scores by demographic group

Group n Mean SUS SD
Women 97 90.62 10.27

Men 53 88.44 1315
Age 18-24 80 89.81 14.43

Age 25-34 60 90.38 6.26

Age 18-34 combined 140 90.05 1.62
Age >= 35 10 87.60 8.91

Table 9. Exploratory demographic contrasts using Welch's t-test

Contrast Mean difference 95% Cl t(dF) P Cohen's d
Women - men 218 [-1.97,633] 105 (8719) 0.299 0.19
Age 18-34 - age 35+ 245 [-4.09,9.00] 0.82 (11.31) 0.428 0.21

Task-performance outcomes are not reported because the archived Maze output did not
retain task success, completion time, error count, misclick rate, path deviation, or
abandonment. The two low-SUS cases could not be linked to specific task Ffailures or
negative comments. Consequently, the study supports conclusions about self-reported
perceptions only and makes no claim about behavioral usability, conversion, or
accessibility. Item-level SUS response profiles were likewise unavailable, so localized

difficulties hidden by the total score cannot be identified.

4.6. Discussion

The mean SUS score indicates high perceived usability in this sample, but Ffour
qualifications are essential. First, participants encountered a high-fidelity prototype
rather than an operational booking system. Second, recruitment from online channels
among people with prior booking-app experience may have selected digitally confident
or gamification-positive respondents. Third, immediate post-use ratings may reflect
novelty and demand characteristics. Fourth, the score distribution suggests a ceiling
effect, limiting discrimination among highly positive experiences [6]. Remote conditions

also prevented consistent observation of context and assistance.
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The positive GPQ-SUS association is the principal empirical finding, but it is an association

between two self-reported post-use perceptions. Same-session measurement, similar
response formats, and a generally positive response tendency create common-method
risk [34]. The result is compatible with the SDT-informed design hypothesis that progress
and fFeedback can support competence, yet it cannot demonstrate that points, badges,
challenges, or leaderboards led to higher usability. Moreover, the three recoverable GPQ
item means cover only a subset of the questionnaire and cannot substitute for complete

item-level evidence, reliability analysis, or construct validation of the full instrument.

A non-gamified comparison is necessary to determine whether gamification improves,
harms, or merely coexists with perceived and behavioral usability. Future A/B testing
should keep the booking content and interaction flow constant while varying the
gamification layer. Feature-level factorial testing could then distinguish the effects of
progress cues, rewards, social comparison, and challenges rather than attributing the

overall correlation to a single mechanic.

The next iteration should treat accessibility and potential harm as design requirements.
Colorful reward cues require sufficient contrast, non-color status indicators, scalable
text, keyboard and screen reader support, reduced-motion options, and a clear Focus
order consistent with WCAG 2.2 [35]. Gamification can also distract from price and policy
review, intensify social-comparison pressure, expose activity through rankings,
encourage reward manipulation, or overemphasize points at the expense of informed
booking. Optional participation, privacy controls, transparent reward rules, and easy

leaderboard opt-out should therefore accompany any fFurther implementation.

4.6.1. Implications For the next design iteration

The quantitative post-use ratings and Formative walkthrough/comment inputs were
translated into a prioritized backlog. The comments are not labeled as Formal qualitative
evidence because no independent coding, intercoder agreement, or saturation procedure
was conducted. Figure 2 illustrates a proposed interface refinement derived after the
evaluation; it was not included in the tested prototype and is not evidence of improved
usability. Because neither the number of comments nor the complete verbatim corpus

was retained, no prevalence claim is made about any comment topic.
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In Figure 2(a), booking Ffunctions remain visually dominant while points, progress,

challenges, and promotional rewards are supporting components. Figure 2(b) proposes

weekly and monthly ranking, loyalty tiers, and movement indicators. These screens are

design hypotheses for a subsequent study. They require a separate accessibility review

and controlled evaluation before any performance or usability claim can be made.
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Figure 2. Proposed interface refinement for the next Lean UX iteration: (a) integrated

hotel booking and reward dashboard; (b) redesigned leaderboard and loyalty-tier

interface.

Table 10. Evidence-based priorities for the next iteration

Priority Current evidence

Required next evidence

Preserve visible Positive GPQ
progress and reward appraisal; no feature-

feedback level effect

A/B test against an otherwise

identical non-gamified flow

Keep mechanics
High perceived SUS
outside critical
only
booking steps

Task success, time, errors, misclicks,

and abandonment
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Priority Current evidence Required next evidence

WCAG 2.2 audit, assistive-
Improve accessibility No accessibility test
technology test, opt-out and
and user control was performed
privacy evaluation

Expert content review, item-total
Study-specific
Validate the GPQ analysis, EFA/CFA, reliability, and
descriptive index
convergent validity

Longitudinal return, conversion,
Measure durable value  One immediate post-
redemption, distraction, and social-
and harm use session
pressure outcomes

This study has eight material limitations. It evaluated one high-fidelity prototype in a
single-group, cross-sectional design; collected SUS and GPQ in the same session; used a
study-specific GPQ without complete psychometric validation; lacked a non-gamified
comparator; did not retain objective Maze task metrics; did not retain country,
recruitment-channel, booking-frequency, preferred-platform, or compensation variables;
used an imbalanced age sample with only 10 participants aged 35+; and did not conduct
a Formal qualitative or accessibility evaluation. The archived analysis file also did not
permit reproduction of item-total statistics, EFA, a participant-level scatterplot, or case-
level interpretation of the two low SUS observations. Future work should address these
limitations with preregistered A/B testing, complete behavioral logs, a validated GPQ,
balanced recruitment, longitudinal retention and conversion outcomes, reward-

redemption data, and assistive-technology testing.

5. CONCLUSION

This single-group study evaluated perceived usability and gamification perception after
remote use of a Lean UX hotel-booking prototype. Mean SUS was 89.85, the study-
specific GPQ descriptive mean was 4.67/5, and the two self-reported perceptions were
positively associated (r = 0.66). The high SUS value indicates perceived usability in this
sample only; it does not demonstrate task success, behavioral effectiveness, accessibility,
conversion, retention, or a causal benefit of gamification. Before the GPQ can be used as

a stable measurement instrument, it requires full psychometric validation, including
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expert content review, reliability and item-total analysis, Factor-structure assessment,

and convergent and discriminant validity. The proposed interface refinement has not
been evaluated and remains a design hypothesis. Future work should compare otherwise
equivalent gamified and non-gamified versions through preregistered A/B testing; retain
complete Maze logs for task success, completion time, errors, misclicks, path deviation,
and abandonment; collect longitudinal booking, return, conversion, retention, and reward-
redemption outcomes; and conduct accessibility, privacy, manipulation-risk, and

potential-harm testing.
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