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ABSTRACT

This study examined how digital nudges integrated with gamification
could improve user engagement in Desa Digital Indonesia (DDI) KMS.
Using a user-centered design approach, the research was conducted in
two iterative cycles involving user testing and interviews with 5 and
20 participants from rural backgrounds. An iterative process involv-
ing two design cycles was conducted, including user analysis, prototype
development, and evaluation. The initial evaluation involved five partic-
ipants and revealed that leaderboard and badge features were generally
acceptable but less effective in collaborative contexts. Based on these
findings, the design was refined by introducing collaborative elements
and small incentives, including achievement titles and promotional re-
wards. The second evaluation showed improved user acceptance, with
all participants preferring the new design, and the incentive-based fea-
ture receiving the highest positive rating (90%). The findings indicate
that combining competitive, collaborative, and incentive-based nudges
leads to more effective and contextually relevant user engagement in
rural systems.
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1. INTRODUCTION

The Desa Digital Indonesia Knowledge Management System (KMS DDI) is a collaborative platform designed
to accelerate the dissemination of digital innovation and village-related information. Its primary objective is to
enhance access to digital knowledge and advance the smart village concept. The system targets three main user
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groups, namely innovators, village stakeholders, and the general public [1] [2] [3]. Its role is increasingly critical,
as equitable access to information constitutes a key driver of inclusive rural development [4].

Within the broader framework of digital transformation, rural communities require knowledge management
systems that extend beyond information provision to foster interaction and knowledge exchange among users.
Therefore, KMS DDI should operate not merely as an information repository but as a dynamic platform that
facilitates collaboration and active user participation. This perspective aligns with Alavi and Leidner [5], who
argue that effective knowledge management systems must integrate knowledge storage with social interaction to
enable the exchange of tacit knowledge.

Despite its potential, the current implementation of KMS DDI demonstrates notable limitations in fostering user
engagement. Although the platform incorporates knowledge-sharing features, their utilization remains minimal
and largely passive. This condition is shaped influenced by disparities in digital literacy among rural users, limited
prior experience with digital systems, and low perceived usefulness of the platform. As a result, the system has
yet to achieve its intended function as an effective medium for knowledge exchange.

These challenges highlight the need for interventions that can more effectively stimulate user participation.
One promising approach is the application of digital nudges, subtle techniques designed to influence user behavior
without constraining freedom of choice [6], [7]. Empirical evidence indicates that digital nudges enhance usability,
accessibility, and decision-making quality by leveraging behavioral principles such as default effects (status quo
bias), popularity cues (social norms), alerts, gamification, and interface modifications [8], [9].

Digital nudges have been successfully applied across diverse domains, including social, environmental, health,
business, and performance contexts [10]. They can be categorized into several types, such as decision information,
decision structure, decision assistance, and social influence [11]. Ensuring an appropriate alignment between
context needs and selected nudge mechanism is essential to maximize effectiveness implementation.

Previous studies demonstrate that digital nudges can effectively influence user behavior. For instance, Jung et
al. [12] reported that a target-based nudge embedded in an energy-saving application reduced energy consumption
by up to 4%, illustrating how well-designed nudges can enhance engagement and promote behavioral change.

In practice, digital nudges are frequently integrated with other persuasive strategies, such as gamification, to
amplify their impact. The combination of nudging and gamification has been shown to drive behavioral change
more effectively than either approach alone [13]. Gamification employs game elements, including points, badges,
and leaderboards to strengthen user motivation and engagement [14]. By fostering enjoyment and sustained
involvement, gamification generates positive psychological outcomes that directly support behavioral change [15].

Through mechanisms such as leaderboards, reward systems, and achievement badges, gamification creates im-
mersive experiences that encourage active participation. Its effectiveness in enhancing motivation and engagement
has been widely documented across diverse domains, including education education [16], project performance [17],
transportation [18], and smart cities [19]. In certain contexts, gamification has even outperformed other persuasive
techniques, including nudging [20]. Nonetheless, its success remains highly contigent upon contextual factors and
other user characteristics [21].

Although numerous studies have demonstrated the effectiveness of gamification-based digital nudges in shaping
user behavior and engagement within digital systems, approximately half of these studies (50%) remain concen-
trated in the education sector, followed by health applications [22]. In such contexts, users typically possess higher
levels of digital literacy and clearer usage objectives, enabling behavioral intervention mechanisms to operate more
directly. By contrast, the application of similar approaches in knowledge management systems (KMS), partic-
ularly in rural settings, remains limited [23]. Rural KMS environments are often characterized by heterogenous
digital literacy, unstable intrinsic motivation, and low perceived value of digital platforms. Consequently, strategies
proven effective in other domains cannot be directly transferred to rural KMS without contextual adaptation [24].

Moreover, research in Indonesia investigating design-based approaches, such as user-centered design (UCD),
to integrate digital nudges and gamification within KMS remains scarce Such integration is critical to ensure
that interventions are not only technically robust but also tailored to the needs, capabilities, and behavioral
characteristics of end users [25].

Addressing these gaps, the present study proposes an enhanced design of KMS DDI that incorporates digital
nudges and gamification through a user-centered design (UCD) framework to strengthen user engagement in rural
communities [26]. An initial evaluation is conducted to generate preliminary insights into the effectiveness of the
proposed design [27]. This study is expected to contribute to the broader application of gamification-based digital
nudges in rural knowledge management systems, thereby advancing inclusive digital transformation [28].
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2. RESEARCH METHOD

This study employs a user-centered design (UCD) approach with an iterative design process to develop and
evaluate the integration of digital nudges and gamification within the KMS DDI platform. The UCD framework
was selected to ensure that the resulting design is closely aligned with user needs and characteristics, particularly
those of rural communities as the primary beneficiaries [29].

The research methodology is structured around the framework with adaptations to accommodate an iterative,
user-driven design cycle. The study consists of two main iterations, each comprising three stages: user analysis,
digital nudge design, and evaluation. The first iteration focuses on producing an initial prototype, while the second
iteration refines the design based on user feedback and evaluates its effectiveness with a broader participation group
[30]. The overall research flow is presented in Figure 1.

Iteration
A
. Designing
Needs and nudges g Understanding »gamification digital »| User evaluation Data analysis
goals analysis users nudge

Figure 1: Research Flow

2.1 Needs and nudges goals analysis

This stage is designed to identify system requirements and define the objectives of implementing digital nudges
within KMS DDI. The analysis is guided by the overarching goal of the platform: to foster its use as a medium
for knowledge exchange and the adoption of digital innovations in rural communities.

The process involves structured discussions with key stakeholders to elicit user needs, clarify system objectives,
and explore relevant scenarios for nudge application. The outcomes of this stage provide the foundation for
selecting and designing appropriate digital nudge and gamification strategies that are contextually aligned with
the system environment and the behavioral characteristics of its users.

2.2 Understanding Users

This stage is conducted to gain a comprehensive understanding of the characteristics, needs, and behavioral
tendencies of rural communities as the primary users of KMS DDI. The analysis is informed by findings from the
initial development of the platform as well as relevant literature on rural user behavior.

The focus includes examining users’ goals in utilizing the system, their decision-making processes in accessing
and applying information, and as cognitive factors such as heuristics and biases that may shape user choices [22].
In addition, the analysis considers users’ perceptions of digital innovation, prior experience with technology, and
motivational drivers for engaging with KMS platforms. These insights serve as the foundation for designing digital
nudge and gamification mechanisms that are appropriately tailored to the rural context.

2.3 Designing Digital Nudge

The design of the nudge approach is developed based on system requirements and insights from relevant litera-
ture, particularly the frameworks proposed by Thaler et al. [24] and Bhatt-Seetharaman [25], while also accounting
for user heuristics and behavioral biases. The proposed strategies are operationalized through gamification, serving
as practical application of digital nudges. This integration enables the use of interactive elements such as ranking
systems, reward mechanisms, and achievement badges, to strengthen user motivation and engagement [26].

The designed approach is subsequently mapped into interface components and translated into user interactions
within the system. The design process is conducted iteratively: an initial prototype is created for evaluation, refined
based on user feedback, and further developed into a high-fidelity prototype. The final prototype is produced using
Figma, in alignment with the established KMS DDI design system.

2.4 User Evaluation

Evaluation is conducted to assess the suitability of the design for user characteristics and to identify potential
improvements. User testing involves participants who meet the following criteria:
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a. Living in rural areas or actively involved in village-related activities,
b. Using smartphone devices, and

c. Aged between 20 and 50 years.

The evaluation is conducted in two phases. The first phase involves five participants and is designed to obtain
initial feedback on the proposed nudge design through think-aloud observations and semi-structured interviews.
This method captures participants’ real-time perceptions and cognitive processes during system interaction [27],
[28]. The second phase expands the evaluation to 20 participants, comprising 13 rural residents and 7students
originating from rural areas. This composition ensures that the assessment reflects the relevance of the design to
rural needs while also incorporating perspectives from users with higher levels of digital literacy. In this phase,
participants compare two design versions through user testing and provide feedback via interviews and Likert-scale
questionnaires to assess the perceived effectiveness of the design.

The questionnaire consists of five evaluation items, covering: (Q1) the attractiveness of the ranking system,
(Q2) the usefulness of the ranking system for recommending innovations, (Q3) the motivational effectiveness of
leaderboard and badge features, (Q4) the motivational effect of title-based features, and (Q5) the effectiveness of
incentive-based digital nudges in the form of free promotional advertisements.

2.5 Data analysis

The collected data are analyzed using both qualitative and quantitative approaches. Interview data are analyzed
using thematic analysis, which aims to identify patterns or emerging themes from the data through interpretation
of initially unstructured information [29]. In summary, key takeaways are derived to represent the main insights
related to the digital nudge design.

Meanwhile, questionnaire data are analyzed descriptively by examining the distribution of responses and the
proportion of positive responses (scale 6-7, corresponding to “agree” and “strongly agree”) to assess user perceptions
and preferences toward the design. This approach provides a comprehensive understanding of user responses and
supports further design refinement.

Positive Response (%) = Jo + Jr x 100% (1)
n

fe and f7 represent the frequencies of responses at scale 6 (“agree”) and scale 7 (“strongly agree”), respectively,
while ndenotes the total number of respondents.

3. RESULT AND ANALYSIS

3.1 Needs and nudges goals analysis

The results of the needs analysis indicate that KMS DDI is designed as a platform that supports the exchange
of digital innovation information in rural areas, while also encouraging user engagement in the innovation adoption
process. However, the current system interface is still primarily focused on information presentation and lacks
elements that actively promote user engagement. Therefore, it is necessary to design digital nudges to encourage
more active user engagement, taking into account both system objectives and user needs. This condition can be

observed in Figure 2.
Indonesia ' . &
—— h i ‘eFishery

Figure 2: The KMS DDI interface currently focuses primarily on information presentation
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Based on the analysis, four main system objectives were identified: (1) to facilitate the exchange of village
innovation information, (2) to encourage interaction among users, (3) to increase village participation in adopting
digital innovations, and (4) to support system sustainability through funding mechanisms.

Accordingly, specific objectives for implementing digital nudges were formulated, including: (1) encouraging
users to access digital innovation information, (2) guiding users to explore village and innovator profiles, (3) moti-
vating users to claim innovations that have been implemented, and (4) increasing the number of users registering
on the platform.

Furthermore, the analysis indicates that digital nudges should be strategically placed at key interaction points
within the user journey. These include the initial stage when users access the platform, the stage of exploring
innovation-related information, and the stage when users access digital village profiles.

At the initial stage, users often do not have clear goals; therefore, stimuli are needed to capture attention and
encourage exploration. During the exploration stage, interventions focus on maintaining engagement and guiding
users toward desired actions. Meanwhile, at the village profile stage, interventions aim to strengthen perceived
value by presenting real examples of innovation implementation, thereby encouraging users from other villages to
adopt digital innovations.

3.2 Understanding User

The analysis results indicate that users have two primary goals when using the system: (1) to obtain information
related to digital innovations and digital villages as references, and (2) to use the platform as a medium for
promotion and collaboration among villages. In addition, users also need to see tangible evidence of successful
innovation implementation as a basis for decision-making.

In the decision-making process, rural users tend not to rely entirely on complex rational considerations but
are instead influenced by heuristics, or simple rules of thumb, when evaluating choices. While heuristics simplify
decision-making, they can also lead to cognitive biases that influence user behavior. Based on the analysis, several
cognitive biases were identified as influencing user behavior:

a. Social norms: the tendency of users to follow behaviors commonly observed within their social environment,
particularly when there are examples of other villages that have successfully implemented certain innovations.

b. Status quo bias: the tendency to maintain familiar and perceived safe conditions, which can hinder the
adoption of new innovations.

c. Hyperbolic discounting: the tendency to prioritize immediate, short-term benefits over uncertain long-term
benefits.

Furthermore, user decisions are strongly influenced by the presence of tangible evidence and social references
when evaluating innovations. Users tend to be more attracted to information that demonstrates successful imple-
mentation.

3.3 Designing Digital Nudge

Based on the findings from the previous stage, approaches that leverage social influence are identified as
particularly relevant for designing digital nudges. This relevance stems from characteristics that are strongly
shaped by social norms and a preference for adopting practices already proven successful within their communities.
Furthermore, the tendency to maintain familiar conditions (status quo bias) suggests that users are more likely to
be influenced by concrete examples rather than independently exploring new innovations.

Accordingly, mechanisms of social influence, social comparison, and social proof were selected as the foundation
for interventions aimed at enhancing user engagement and decision-making. These approaches have been shown
to be effective in promoting behavior change in contexts where social ties are strong, such as rural communities
[30]. In line with these considerations, gamification elements, specifically leaderboards and badges, were chosen as
the practical implementation of digital nudges. Illustrations of the digital nudge design are presented in Figures
3.
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Figure 3: Digital nudge design display: (a) Leaderboard on the homepage; (b) Badge on village cards on the
digital village page (note: the KMS using Indonesian language)

a. Leaderboard

The leaderboard displays rankings of villages and innovators based on their level of contribution to the
system. Village rankings are determined by the number of adopted innovations, while innovator rankings are
based on the number of villages they support. This feature implements social comparison, social proof, and
social influence mechanisms by allowing users to observe and compare achievements among participants.

In the village context, the leaderboard provides a visual representation of innovation adoption levels, reinforc-
ing the perception that innovations are widely used and encouraging other users to follow similar behavior.
In the innovator context, the leaderboard functions as a reputation indicator based on innovation adoption
levels, helping villages evaluate and select credible innovators.

b. Badge

Badges are awarded as a form of recognition to villages and innovators who achieve top rankings on the
leaderboard. For villages, badges serve as a promotional tool that highlights their success in adopting digital
innovations. For innovators, badges function as indicators of reputation and innovation quality. In addition,
badges act as a reinforcement mechanism that can enhance user motivation to actively participate in the
system.

3.4 User Evaluation (Iteration 1)
The first evaluation involved five participants with diverse demographic backgrounds, as presented in Table 1.

Table 1: Participant Demographics (Iteration 1)

Question P1 P2 P3 P4 P5
Age 47 24 24 23 48
Gender Male Female Male Female Male
Last Educa- Elementary Bachelor’s Degree Bachelor’s De- Bachelor’s Degree Bachelor’s
tion School gree Degree
Occupation Farmer and College student and  Secretary of  Freelancer Coffee
laborer freelancer BUMDES, farmer
village  youth
organization

Overall, all participants were able to use the system effectively and complete the exploration tasks without
significant difficulties. This indicates that the interface design meets basic usability requirements and does not
hinder user interaction. Moreover, all participants recognized the implemented digital nudge elements, particularly
the leaderboard and badge features, suggesting that these components possess sufficient visibility within the system.

The evaluation, however, revealed notable differences in participant responses. The majority of participants
(four out of five) provided positive feedback on the digital nudge design. The leaderboard feature was perceived
as motivating through social comparison, encouraging users to evaluate their village’s performance to others.
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Information highlighting villages that had successfully adopted innovations functioned as social proof, reinforcing
perceptions that digital innovations are beneficial and worth adopting.

The badge feature further strengthened this effect by offering symbolic rewards, enhancing users’ sense of
achievement and collective pride. Together, these elements fostered healthy competition and were seen as having
the potential to accelerate innovation diffusion across villages. Some participants even associated these mechanisms
with broader impacts, such as increased economic activity and job creation, indicating that digital nudges can
influence not only individual behavior but also perceptions of system value.

Nevertheless, not all participants responded positively. One participant expressed skepticism regarding the rel-
evance of competition-based digital nudgesin village contexts, which are often more collaborative than competitive.
This participant argued that without tangible incentives, such as program support or direct benefits, leaderboard
and badge features may have limited effectiveness in driving behavioral change.

These differing responses appear to be linked to variations in user characteristics, particularly in terms of digital
literacy, involvement in village activities, and exposure to technology. Participants with greater technological
familiarity and actively engagement in village initiatives tended to respond more positively, whereas those with
limited exposure were more skeptical.

These findings suggest that the effectiveness of digital nudges is strongly influenced by the sociocultural context.
In more traditional village settings, decision-making is often driven by needs and short-term benefits, reflecting
hyperbolic discounting, where immediate gains are prioritized over uncertain long-term outcomes. Additionally,
strong collaborative values within rural communities may reduce the effectiveness of competition-based approaches,
meaning that social comparison mechanisms do not always align with prevailing social norms.

The evaluation also identified areas for design improvement, particularly regarding nudge visibility. Several
participants recommended placing the leaderboard in a more prominent location, such as the homepage, to ensure
immediate visibility upon system access. This underscores that, beyond selecting appropriate nudge mechanisms,
visual implementation and element placement are also critical factors in determining intervention effectiveness.

Overall, the evaluation results indicate that gamification-based digital nudges hold significant potential to
enhance user engagement and motivation. However, the approach is not yet fully inclusive and requires further
adaptation to accommodate diverse user characteristics, particularly those with lower levels of technology adoption
and stronger collaborative orientations.

These findings highlight the importance of context-sensitive design and reveal a gap between initial design
assumptions and actual field conditions. Consequently, design refinement is necessary, not only by emphasizing
competitive elements but also by incorporating more tangible incentives, improving element visibility, and exploring
alternative nudge mechanisms that better align with the sociocultural realities rural communities. These insights
form the basis for the next design iteration.

3.5 Digital Nudge Design Improvement

The design improvements were carried out based on findings from the user evaluation stage, which indicated
that the initial design was not fully effective in encouraging sustained user engagement. Although leaderboard and
badge features were able to attract attention and motivate some users, user interactions remained largely reactive,
with users accessing the platform only when they had specific information needs, rather than being driven by
system-induced exploration.

In addition, the competition-based approach implemented through leaderboards and badges was not fully
aligned with the characteristics of some rural communities, which tend to prioritize collaboration, exhibit low
competitive motivation, and focus more on short-term benefits. This condition highlights a mismatch between
initial design assumptions and the sociocultural context of users. Based on these findings, three main needs were
identified for the design improvement process:

1. The provision of more tangible incentives to strengthen user motivation
2. The adoption of approaches that better align with collaborative social values

3. The inclusion of varied digital nudges to encourage continuous user engagement with the platform.

To address these needs, additional digital nudge variations were developed while still adhering to previously
identified heuristic/bias principles and social influence approaches. One of the implemented solutions was the
introduction of title-based achievements. Unlike badges, which are competitive and hierarchical, titles are designed
as a more inclusive form of recognition that does not pressure users to achieve top rankings. Examples include
titles such as “Innovation Driver” and “Digital Advocate,” which aim to build a positive image and strengthen
village identity as agents of transformation.
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These titles are displayed on village and innovator profile cards to enhance visibility and allow other users
to observe these achievements. This mechanism leverages social proof and social influence, encouraging users to
follow socially recognized practices without requiring direct competition.

Furthermore, to address the need for incentives, a dynamic banner feature was introduced on the homepage,
providing free promotional space for top-performing villages and innovators based on leaderboard rankings. This
incentive is designed as increased visibility rather than substantial material rewards, thereby maintaining the core
principle of nudging as a subtle behavioral intervention.

Improvements were also made to the interface layout, particularly by increasing the visibility of the leaderboard
through its placement in a more strategic area on the homepage. This ensures that nudge elements are immediately
visible at the beginning of user interaction, enhancing their effectiveness as attention triggers and motivational
cues. The updated title-based gamification nudge design is shown in Figure 4.
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Figure 4: Digital nudge improvements: (a) Changes the position of the leaderboard and ads, (b) Title feature, (c)
Titles on village details and village cards

3.6 User Evaluation (Iteration 2)

The second iteration evaluation was conducted to assess the effectiveness of the improved digital nudge design
developed based on findings from the previous stage. The evaluation involved 20 participants with diverse demo-
graphic backgrounds. The majority were male (65%) and predominantly from Generation Z (60%), followed by
Generation X (25%) and Millennials (15%). Educational backgrounds varied, with most participants holding a
high school diploma (45%), followed by bachelor’s degrees (35%) and junior high school education (20%). Most
participants were from Sirnaresmi Village, which served as the primary testing location, as shown in Table 2.

Table 2: Participant Demographics (Iteration 2)

Variable Choice Total Percentage
Gender Male 13 65%
Female 7 35%
20-26 years (Gen Z) 12 60%
Age 27-42 years (Millennials) 5 25%
43-58 years (Gen X) 3 15%
Junior High School 4 20%
Education Senior High School / Vocational 9 45%
Bachelor’s Degree 7 35%
Non-village official 7 35%
Occupation Village official / community empowerment staff 6 30%
Student 7 35%

This demographic variation influenced participants’ levels of knowledge regarding digital innovation and the
concept of digital villages. Participants with higher education levels and active involvement in village activities
tended to demonstrate better understanding, largely due to more frequent exposure to and interaction with tech-
nology. In contrast, participants with lower educational backgrounds and limited engagement in village activities
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showed lower levels of technological exploration and, consequently, more limited understanding of digital inno-
vation. This finding suggests that user segmentation in UX design for rural contexts should not rely solely on
conventional demographic factors but also consider social roles and levels of community engagement.

Interestingly, although age is often associated with technological understanding, it was not the primary de-
termining factor in this study. Some older participants (Generation X and Millennials) demonstrated strong
understanding of digital innovation, particularly when they were actively involved in village activities. This in-
dicates that social factors, such as community involvement and roles in local decision-making, have a stronger
influence than age alone.

These findings suggest that readiness for adopting digital innovation in rural communities is shaped not only
by demographic factors but also by a combination of digital literacy and social engagement. This insight is
particularly important in the context of designing digital nudges, as it highlights the need for approaches that can
accommodate varying levels of user understanding while also considering social roles in decision-making processes.

3.7 Evaluation Result

The evaluation results indicate that the revised design received more positive responses. No low ratings were
observed across evaluation items, and all participants expressed a preference for the new design. This suggests that
the design improvements successfully enhanced the overall user experience, particularly in terms of attractiveness,
relevance, and motivational potential.

Quantitatively, differences in effectiveness were observed across digital nudge elements. As presented in Table
3, all nudge designs received ratings ranging from neutral to strongly agree in terms of perceived effectiveness.
The distribution of responses also indicates varying levels of agreement across items.

Table 3: Results of the Questionnaire on Participants’ Preferences for Digital Nudges

Question Scale 1l Scale 2 Scale3 Scale4 Scale5 Scale 6 Scale7

Q1 0 0 0 2 5 4 9
Q2 0 0 0 0 7 8 5
Q3 0 0 0 1 5 5 9
Q4 0 0 0 2 3 8 7
Q5 0 0 0 1 1 5 13

To further examine these differences, the proportion of positive responses (scale 6-7) was calculated for each
evaluation item. As shown in Table 4, incentive-based features specifically free promotional advertisements as
rewards achieved the highest level of agreement (90%). These features were perceived as providing direct and
tangible benefits, making them more effective in attracting user interest and encouraging sustained engagement.
This finding aligns with the concept of hyperbolic discounting, where individuals prioritize immediate, tangible
benefits over uncertain long-term gains.

Table 4: Quantitative Evaluation Results

No Question % Positive Responses (Scale 6-7)

1 Ql 65%
2 Q2 65%
3 Q3 70%
4 Q4 75%
5 Q5 90%

In addition, collaborative features such as titles also demonstrated a high level of acceptance (75%). These
features were perceived as more aligned with the social characteristics of rural communities, as they provide
recognition without imposing competitive pressure and more inclusive. Unlike hierarchical badges, titles offer
flexible recognition that can be achieved through various forms of contribution, making them more compatible
with the strong sense of community in rural environments.

Conversely, leaderboard and badge features showed moderate acceptance levels (65-70%). Although still per-
ceived positively, their effectiveness was limited when not accompanied by clear incentives. This suggests that
competition-based approaches are not universally effective, particularly in communities that prioritize collabora-
tion over competition. However, their effectiveness improved when combined with incentive mechanisms, indicating
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that competitive elements still play a role but require complementary support. This further reinforces the prefer-
ence for more collaborative approaches in rural contexts.

3.8 Qualitative Findings

These quantitative findings are supported by qualitative analysis. Thematic analysis identified three key themes
influencing user perceptions and preferences: (1) Preference for collaborative approaches, (2) The importance of
tangible incentives, and (3) Shift from competitive to more inclusive mechanisms. A summary of the three thematic
analysis findings is presented in the Table 5.

Table 5: Qualitative Findings (Thematic Analysis)

Theme Description Example Quote

Preference for collabora- The new design is preferred as it “In my opinion, the new design can bet-

tive design feels more collaborative and moti- ter motivate users to revisit the website
vates users to revisit the system and apply the innovations.”

Role of tangible incentives Advertising as a reward becomes a “The addition of ads as rewards is ap-
key driver due to its direct benefits pealing. It can encourage villages to
and increased attractiveness adopt innovations and guide users to

explore featured villages.”

Shift from competitive to Title-based features are perceived as  “Titles make it less competitive and

collaborative more inclusive than badges and re- more aligned with the collaborative na-
duce competitive pressure ture of village communities. It’s also

less discriminatory.”

Participants generally perceived the revised design as more collaborative and more effective in motivating them
to revisit the system. The advertising feature, introduced as a tangible incentive, emerged as a primary driver
because it provides direct benefits, such as opportunities for village promotion, which were previously unavailable.
Meanwhile, the title-based feature offerred personal satisfaction while fostering a sense of community, as recognition
was not limit solely to top-ranked users.

Overall, the evaluation results indicate that the effectiveness of digital nudges is strongly influenced by the
alignment between design mechanisms, users’ intrinsic and extrinsic motivations, and their sociocultural charac-
teristics. These findings reinforce the view that the success of behavior-based interventions is highly dependent
on the implementation context, particularly in communities with strong social values such as rural societies.

This study also contributes to the understanding of social-based approaches in gamified digital nudge design.
While social norm—based strategies remain relevant, their implementation requires careful adaptation. In this
study, social proof and social influence mechanisms proved effective, but they performed best when combined with
elements that encouraged collective participation rather than competitive pressure. By contrast, social comparison
mechanisms were not consistently effective in communities with strong collective orientation, underscoring the
limitations of competition-based gamification.

The findings further suggest that combining multiple types of digital nudges yields greater impact than apply-
ing a single approach in isolation. The integration of competitive elements (leaderboard), collaborative elements
(titles), and incentive-based elements (advertising) enhanced attractiveness, relevance, and the potential for sus-
tained user engagement. This supports a multi-strategy approach in persuasive technology, where complementary
mechanisms strengthen intervention effectiveness.

From a practical perspective, this study highlights the importance of designing adaptive and context-aware
digital nudges. In the case of KMS DDI, an approach that combines tangible incentives, collaborative mechanisms,
and strategically reinforced competitive elements proved more effective in addressing diverse user characteristics.
This is particularly important given the heterogeneity of rural communities in terms of digital literacy, motivation,
and social values. Therefore, the combination of leaderboard and badge features with advertising incentives is
recommended as a priority for initial implementation, which can then be complemented by title-based features to
support sustained engagement.

However, this study has several limitations. The relatively small number of participants and the specific
context of rural communities in Indonesia limit the generalizability of the findings. In addition, the evaluation
primarily focuses on user perceptions and preferences, and therefore does not fully capture long-term behavioral
changes. Future research is recommended to examine the impact of digital nudge implementation in real-world
usage contexts and to involve a larger and more diverse sample of participants.
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4. CONCLUSION

This study demonstrates that the implementation of gamification-based digital nudges in the KMS DDI plat-
form has the potential to enhance user engagement and promote the adoption of digital innovations in rural
communities. However, its effectiveness is not solely determined by the presence of nudge elements, but rather by
the alignment between design mechanisms and users’ sociocultural and motivational characteristics.

The evaluation results indicate that competition-based approaches, such as leaderboards and badges, are not
consistently effective when applied independently in rural contexts characterized by strong collective values. In
contrast, more collaborative and inclusive elements, such as achievement titles, along with tangible incentives like
free promotional features, are more effective in sustaining user motivation and engagement. These findings suggest
that, in rural settings, immediate and perceivable benefits play a more significant role in influencing user behavior
than purely symbolic rewards.

Furthermore, this study finds that no single digital nudge mechanism is universally dominant. Instead, a
combination of competitive, collaborative, and incentive-based elements yields more optimal outcomes than any
single approach. This reinforces the importance of a multi-strategy approach in persuasive technology design,
particularly for heterogeneous user groups.

From a theoretical perspective, this study contributes to the limited body of knowledge on digital nudge
applications within knowledge management systems in rural contexts. The findings highlight that while social
influence mechanisms remain relevant, they must be adapted into more contextual and not exclusively competition-
driven forms.

Practically, this study provides insights for UX design in community-based systems, emphasizing the impor-
tance of developing adaptive digital nudges that align with social values, digital literacy levels, and users’ practical
needs. A design approach that integrates tangible incentives, collaborative mechanisms, and calibrated competitive
elements is shown to better accommodate diverse user characteristics.

Nevertheless, this study is limited by the relatively small number of participants and the specific implementation
context. Future research is recommended to evaluate the effectiveness of digital nudges in real-world deployments
and to examine their long-term impact on user behavior. Additionally, further exploration of context-adaptive
nudge mechanisms tailored to local conditions remains an important direction for future studies.

5. ACKNOWLEDGEMENT

This research was supported by the Ministry of Higher Education, Science, and Technology of Indonesia through
PPS PTM Scheme (Magister Thesis) under BIMA funding platform, with Main Contract No. 006/C3/DT.05.00/
PL/2025 and Derivative Contract No. 23358/IT3.D10/PT.01.03/P/B/2025

Enhancing User Engagement in Desa Digital Indonesia (DDI) KMS through Gamification Digital Nudges (Hutauruk) 81



Journal of Mathematics and Scientific Computing with Applications

REFERENCES

[1]
2]

[10]

[11]

[12]

[13]

[14]

[18]

[19]

[20]

Y. Nurhadryani et al., Mengenal Ekosistem Desa Digital. Bogor: IPB Press, 2022.

M. Yusuf et al., “Digital village index (dvi) for indonesia case study,” in Proceedings - International Conference
on Informatics and Computational Sciences, 2021, pp. 244-248, https://doi.org/10.1109/ICIC0S53627.2021.
9651783.

M. O. Igbinovia and I. J. Ikenwe, “Knowledge management: processes and systems,” Information Impact:
Journal of Information and Knowledge Management, vol. 8, no. 3, p. 26, 2018, https://doi.org/10.4314 /iijikm.
v&8i3.3.

R. Jayanthi, A. Dinaseviani, G. S. Indraprahasta, and R. F. Sitompul, “Digital technology and smart village
development in banyuwangi, indonesia: an exploratory study,” Bulletin of Geography. Socio-economic Series,
no. 57, pp. 79-91, 2022, https://doi.org/10.12775/bgss-2022-0024.

M. Alavi and D. E. Leidner, “Knowledge management and knowledge management systems: Conceptual
foundations and research issues,” MIS Quarterly, vol. 25, no. 1, pp. 107-136, 2001, https://doi.org/10.2307/
3250961.

K. Bergram, M. Djokovic, V. Bezencon, and A. Holzer, “The digital landscape of nudging: a systematic
literature review,” in CHI Conference on Human Factors in Computing Systems, 2022, pp. 1-16, https:
//doi.org/10.1145/3491102.3517638.

M. Weinmann, C. Schneider, and J. vom Brocke, “Digital nudging,” Business & Information Systems Engi-
neering, vol. 58, no. 6, pp. 433-436, 2016, https://doi.org/10.1007/s12599-016-0453-1.

T. Mejtoft, E. Parsjo, O. Norberg, and U. Séderstrom, “Design friction and digital nudging,” in ACM Inter-
national Conference Proceeding Series, 2023, pp. 183-190, https://doi.org/10.1145/3591156.3591183.

M. Sobolev, “Digital nudging: using technology to nudge for good,” SSRN Electronic Journal, 2021, https:
//doi.org/10.2139 /ssrn.3889831.

M. Valta and C. Maier, “Digital nudging: A systematic literature review,” 2023, http://dl.acm.org/citation.
c¢fm?id=J219.

M. Jesse and D. Jannach, “Digital nudging with recommender systems,” Computers in Human Behavior
Reports, vol. 3, p. 100052, 2021, https://doi.org/10.1016/j.chbr.2020.100052.

M. Jung, D. Cho, and E. Shin, “Repairing a cracked mirror,” Production and Operations Management, vol. 30,
no. 8, pp. 2586-2607, 2021, https://doi.org/10.1111/poms.13396.

A. Lieberoth, N. H. Jensen, and T. Bredahl, “Selective psychological effects of nudging,” Transportation
Research Part F, vol. 55, pp. 246-261, 2018, https://doi.org/10.1016/j.trf.2018.02.016.

J. Hamari, J. Koivisto, and T. Pakkanen, “Do persuasive technologies persuade?” in Persuasive Technology,
2014, pp. 118-136, https://doi.org/10.1007/978-3-319-07127-5_11.

J. Koivisto and J. Hamari, “The rise of motivational information systems,” International Journal of Infor-
mation Management, vol. 45, pp. 191-210, 2019, https://doi.org/10.1016/j.ijinfomgt.2018.10.013.

S. Alotaibi, T. Issa, B. Abu-Salih, M. Aljaafari, and M. Almiani, “Digital nudging model for learning man-
agement systems,” Heliyon, vol. 11, no. 6, p. e42672, 2025, https://doi.org/10.1016/j.heliyon.2025.e42672.

O. T. Bukoye et al., “Using nudges to realize project performance management,” International Journal of
Project Management, vol. 40, no. 8, pp. 886—905, 2022, https://doi.org/10.1016/j.ijjproman.2022.10.003.

D. W. Sukmaningsih et al., “Integrated digital nudge in gamification,” Information, vol. 16, no. 7, p. 530,
2025, https://doi.org/10.3390/info16070530.

K. Radchenko, “Applying nudge theory to foster the sdgs,” in eDem and eGov Days, 2023, https://doi.org/
10.1145/3603304.3603355.

A. Mamede et al., “Combining web-based gamification and physical nudges,” Journal of Medical Internet
Research, vol. 23, no. 4, p. €19875, 2021, https://doi.org/10.2196/19875.

Y. Petrykina et al., “Nudging users towards online safety,” Computers & Security, vol. 108, p. 102270, 2021,
https://doi.org/10.1016/j.cose.2021.102270.

Enhancing User Engagement in Desa Digital Indonesia (DDI) KMS through Gamification Digital Nudges (Hutauruk) 82


https://doi.org/10.1109/ICICoS53627.2021.9651783
https://doi.org/10.1109/ICICoS53627.2021.9651783
https://doi.org/10.4314/iijikm.v8i3.3
https://doi.org/10.4314/iijikm.v8i3.3
https://doi.org/10.12775/bgss-2022-0024
https://doi.org/10.2307/3250961
https://doi.org/10.2307/3250961
https://doi.org/10.1145/3491102.3517638
https://doi.org/10.1145/3491102.3517638
https://doi.org/10.1007/s12599-016-0453-1
https://doi.org/10.1145/3591156.3591183
https://doi.org/10.2139/ssrn.3889831
https://doi.org/10.2139/ssrn.3889831
http://dl.acm.org/citation.cfm?id=J219
http://dl.acm.org/citation.cfm?id=J219
https://doi.org/10.1016/j.chbr.2020.100052
https://doi.org/10.1111/poms.13396
https://doi.org/10.1016/j.trf.2018.02.016
https://doi.org/10.1007/978-3-319-07127-5_11
https://doi.org/10.1016/j.ijinfomgt.2018.10.013
https://doi.org/10.1016/j.heliyon.2025.e42672
https://doi.org/10.1016/j.ijproman.2022.10.003
https://doi.org/10.3390/info16070530
https://doi.org/10.1145/3603304.3603355
https://doi.org/10.1145/3603304.3603355
https://doi.org/10.2196/19875
https://doi.org/10.1016/j.cose.2021.102270

Journal of Mathematics and Scientific Computing with Applications

[22]

23]

24]

[25]

[26]

[27]

(28]

29]

[30]

C. Schneider, M. Weinmann, and J. vom Brocke, “Digital nudging: Guiding online user choices,” Communi-
cations of the ACM, vol. 61, no. 7, pp. 67-73, 2018, https://doi.org/10.1145/3213765.

H. Tasnim, “Perancangan pengalaman pengguna sistem manajemen pengetahuan inovasi desa digital,” Mas-
ter’s thesis, IPB University, Bogor, 2023.

R. H. Thaler, C. R. Sunstein, and J. P. Balz, “Choice architecture,” SSRN Electronic Journal, 2010, https:
//doi.org/10.2139 /ssrn.1583509.

E. Bhatt and P. Seetharaman, “Rethinking digital nudging,” AIS Transactions on Human-Computer Inter-
action, vol. 15, no. 4, pp. 442-471, 2023, https://doi.org/10.17705/1thci.00197.

7. Zainuddin et al., “The impact of gamification on learning,” Educational Research Review, vol. 30, 2020,
https://doi.org/10.1016/j.edurev.2020.100326.

N. A. Nik Ahmad and M. Hussaini, “A usability testing of mobile application,” International Journal of
Interactive Mobile Technologies, vol. 15, no. 9, p. 88, 2021, https://doi.org/10.3991/ijim.v15i09.19943.

B. A. Kumar et al., “Usability guideline for mobile learning,” Education and Information Technologies, vol. 24,
no. 6, pp. 3537-3553, 2019, https://doi.org/10.1007/s10639-019-09937-9.

D. W. Sukmaningsih et al., “Integrated digital nudge in gamification,” Information, vol. 16, no. 7, p. 530,
2025, https://doi.org/10.3390/info16070530.

Y. Raineau et al., “Social comparison nudges,” Ecological Economics, vol. 228, 2025, https://doi.org/10.1016/
j-ecolecon.2024.108436.

Enhancing User Engagement in Desa Digital Indonesia (DDI) KMS through Gamification Digital Nudges (Hutauruk) 83


https://doi.org/10.1145/3213765
https://doi.org/10.2139/ssrn.1583509
https://doi.org/10.2139/ssrn.1583509
https://doi.org/10.17705/1thci.00197
https://doi.org/10.1016/j.edurev.2020.100326
https://doi.org/10.3991/ijim.v15i09.19943
https://doi.org/10.1007/s10639-019-09937-9
https://doi.org/10.3390/info16070530
https://doi.org/10.1016/j.ecolecon.2024.108436
https://doi.org/10.1016/j.ecolecon.2024.108436

	Introduction
	RESEARCH METHOD
	Needs and nudges goals analysis
	Understanding Users
	Designing Digital Nudge
	User Evaluation
	Data analysis

	RESULT AND ANALYSIS
	Needs and nudges goals analysis
	Understanding User
	Designing Digital Nudge
	User Evaluation (Iteration 1)
	Digital Nudge Design Improvement
	User Evaluation (Iteration 2)
	Evaluation Result
	Qualitative Findings

	CONCLUSION
	ACKNOWLEDGEMENT

