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A B S T R A C T   A R T I C L E   I N F O 

The growing demand for flexible, focused learning spaces led 

universities to introduce individual study pods in academic 

libraries. However, the absence of structured reservation 

mechanisms led to inefficient utilization, no-shows, and 

limited accountability. This study aimed to address these 

challenges by employing a Design Science Research approach 

to develop a governance-oriented smart library pod reservation 

system as a design artifact. The research followed a pre-

implementation design process encompassing problem 

identification, requirement elicitation, system design, and 

conceptual evaluation. Data were collected using a mixed-

methods approach, including a survey of undergraduate 

students and semi-structured interviews with administrative 

stakeholders. The findings revealed that although students 

perceived study pods as effective for focused academic 

activities, their usage was constrained by accessibility issues, 

misuse, and lack of transparency. These insights informed the 

development of a rule-based reservation system incorporating 

real-time availability, user check-in validation, automated 

cancellation, and administrative monitoring. The study 

demonstrated that embedding governance mechanisms 

directly into reservation workflows enhanced fairness, 

accountability, and efficiency in the management of shared 

learning spaces. The proposed design provided a scalable, 

practical solution to improve the utilization of learning spaces 

in higher education environments. 
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1. INTRODUCTION 
University libraries have evolved from traditional repositories of information into dynamic 

learning environments that support individual study, collaboration, and academic 
engagement. In line with smart campus initiatives, higher education institutions are 
increasingly integrating digital technologies to enhance the accessibility, efficiency, and 
quality of library services (Chan & Chan, 2018; Cao et al., 2018). The concept of the smart 
library emphasizes the integration of information systems, user-centered design, and data-
driven service delivery to optimize resource management and improve user experience (Asim 
& Arif, 2026; Adewojo & Monjolaoluwa, 2025). These developments reflect a broader shift 
toward technology-enabled learning ecosystems in which physical and digital infrastructures 
are interconnected. Recent studies further highlight the role of data-driven and technology-
enhanced systems in improving student learning outcomes and academic success (Rowe et 
al., 2021; Arévalo-Cordovilla & Peña, 2024; Scoulas et al., 2024). 

The transformation of academic libraries is further propelled by the strategic leverage of 
Big Data and Learning Analytics (LA), which extend beyond simple physical automation. The 
integration of these technologies allows libraries to function as proactive learning ecosystems 
capable of analyzing behavioral patterns, digital access preferences, and real-time space 
utilization (Garoufallou & Gaitanou, 2021; Ncube & Ngulube, 2025). By utilizing large-scale 
data analytics, libraries have shifted from being passive infrastructure providers to becoming 
strategic decision-support hubs that personalize the user experience based on specific 
student needs (Azam & Ahmad, 2024; Shahzad et al., 2026). This role evolution redefines the 
library as an intelligent entity capable of predicting academic trends, thereby facilitating a 
more responsive and adaptive learning environment that aligns with the dynamics of modern 
higher education. 

A key feature of modern academic libraries is the provision of dedicated learning spaces 
such as individual study pods designed to support focused academic activities. Prior research 
demonstrates that well-designed library environments contribute positively to student 
satisfaction, engagement, and perceived productivity (Li et al., 2018; Montgomery, 2014; Kim 
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& Yang, 2022; Scoulas & de Groote, 2019). Such spaces provide controlled environments that 
minimize distractions and enhance concentration. However, their effectiveness depends not 
only on physical design but also on how these spaces are managed and allocated among users. 
Increasing demand combined with limited availability has created persistent challenges in 
ensuring equitable access to these shared resources (O’Donnell & Anderson, 2022). 

The management of shared learning spaces remains a critical issue in academic libraries. 
Study pods are frequently operated through informal or manual processes, leading to 
inefficiencies such as difficulty locating available spaces, misuse for non-academic purposes, 
and prolonged occupancy without active use. The absence of transparent reservation 
mechanisms further contributes to uncertainty and perceived unfairness among users. These 
challenges are closely associated with user behavior and weak enforcement mechanisms. 
Prior research indicates that no-show behavior and unregulated usage significantly reduce 
resource utilization and overall system efficiency (Amberger & Schreyer, 2024; Wang et al., 
2020). These findings highlight the need for structured, systematic approaches to improve 
both operational performance and the user experience. 

A comparative analysis of contemporary digital interventions reveals a heavy reliance on 
hardware-centric solutions to resolve occupancy issues. For instance, the IoT-based 
frameworks proposed by Maepa and Moeti (Maepa & Moeti, 2021; Reneilwe Maepa & 
Nthabiseng Moeti, 2024) emphasize the technical accuracy of seat occupancy monitoring and 
the reduction of physical search time through automated sensors. While these systems 
successfully provide real-time data visibility, they function primarily as observational tools 
rather than regulatory ones. Similarly, mobile platforms and web-based reservation systems 
focus on the front-end user experience—streamlining the booking process and enhancing 
convenience (Ajab Mohideen et al., 2022; Rivo & Žumer, 2022). However, these studies often 
overlook the "compliance gap" where technical availability does not translate into actual 
resource liberation. The comparative data suggests that while IoT can detect a "no-show," it 
lacks the inherent governance mechanism to penalize or discourage the behavior, thereby 
leaving the underlying psychological and social drivers of resource misuse unaddressed 
(Rimbeck et al., 2025; Sedrati et al., 2022). 

The inadequacy of focusing solely on technological functionality lies in its failure to account 
for the complexities of Common-Pool Resource (CPR) management. Most existing smart 
library solutions operate under the assumption that increased transparency will naturally lead 
to improved user behavior; however, without integrated governance protocols—such as 
accountability measures, rule enforcement, and behavioral nudges—digital systems remain 
vulnerable to exploitation (Asim & Arif, 2026; Kurka & Pitt, 2017; V & R, 2026). For example, 
a reservation system without a verified "check-in" or "automatic cancellation" policy fails to 
solve the problem of phantom occupancy, regardless of how advanced the underlying IoT 
sensors may be (Adewojo & Monjolaoluwa, 2025; Chaudhari et al., 2024; Maepa & Moeti, 
2021). This oversight highlights a critical research gap: technological functionality provides 
the data, but governance provides the discipline. Consequently, there is an urgent need to 
shift from purely technical designs to socio-technical frameworks that prioritize accountability 
and behavioral control to ensure the long-term sustainability of shared academic spaces. 

Recent studies have explored digital reservation systems and smart technologies to 
address space management challenges in academic libraries. IoT-based solutions, including 
seat occupancy monitoring and automated reservation systems, have been shown to enhance 
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real-time visibility and reduce search time (Maepa & Moeti, 2021; Maepa & Moeti, 2023; 
Adewojo & Monjolaoluwa, 2025). Similarly, mobile applications and digital platforms improve 
accessibility and user convenience (Ajab Mohideen et al., 2022; Rivo & Žumer, 2022). 
Research on intelligent library systems also demonstrates that user satisfaction and trust are 
influenced by usability, transparency, and service quality (Chen & Shen, 2020; Khan et al., 
2023; Shahzad et al., 2024). While these studies provide valuable insights, they primarily 
emphasize technological functionality, with limited attention given to governance-related 
aspects such as accountability, rule enforcement, and behavioral control. 

Beyond technological considerations, the effectiveness of digital library systems depends 
on the alignment between system design and user behavior. The integration of user-centered 
design principles improves system adoption and continued usage (Khan et al., 2023; Rivo & 
Žumer, 2022), while perceived fairness and transparency significantly influence compliance 
with system rules (Amberger & Schreyer, 2024; Venkatesh et al., 2012). Recent work further 
highlights that effective smart and AI-driven library systems require robust governance 
frameworks, including data management, policy enforcement, and institutional alignment 
(Bogonko et al., 2025; Alotaibi, 2024; Polat & Eroğlu, 2021). These findings suggest that 
technological solutions alone are insufficient without integrated governance mechanisms to 
ensure accountability and sustainable use. 

Despite these advancements, existing studies largely overlook the integration of 
governance mechanisms, particularly behavioral control and policy enforcement, directly into 
system design. As a result, issues such as misuse, no-show behavior, and perceived unfairness 
continue to persist even in technologically advanced environments. Addressing this gap 
requires a design-oriented approach that embeds governance mechanisms into system 
workflows to ensure consistent, transparent, and enforceable resource allocation. 

To address this gap, this study adopts a Design Science Research (DSR) approach to develop 
a governance-oriented smart library pod reservation system. DSR focuses on the creation and 
evaluation of artifacts that solve real-world problems through systematic design and 
validation (Hevner et al., 2004; Peffers et al., 2007; Gregor & Hevner, 2013). This methodology 
is particularly suitable for addressing socio-technical challenges in educational information 
systems, as it enables the development of solutions that are both theoretically grounded and 
practically applicable. 

The selection of DSR as the foundational methodology is necessitated by its core principles, 
which emphasize the creation of innovative artifacts to solve identified organizational 
problems. According to (Hevner et al., 2004; Weigand & Johannesson, 2023), the 'design as 
an artifact' and 'problem relevance' guidelines ensure that the developed system is not 
merely a technical exercise but a purposeful solution to the persistent inefficiencies in space 
management. Furthermore, the six-stage process model introduced by (Drechsler, 2015; Lu 
et al., 2025; Peffers et al., 2007),incorporating problem identification, objective definition, 
design and development, demonstration, evaluation, and communication—provides a 
rigorous iterative framework for addressing socio-technical complexities. By prioritizing 
'design evaluation' and 'research rigor,' DSR allows for the simultaneous refinement of 
technical functionality and governance protocols, ensuring the artifact is validated against 
both its operational performance and its ability to influence user behavior. Consequently, DSR 
serves as the optimal methodology for this study, as it bridges the gap between theoretical 
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behavioral governance and the practical necessity of a robust, automated library reservation 
system. 

The scientific novelty of this study lies in embedding governance and behavioral control 
mechanisms into the early-stage design of a reservation system for shared learning spaces. 
Unlike prior studies that primarily focus on technological automation or post-implementation 
analytics (Maepa & Moeti, 2021; Maepa & Moeti, 2023; Adewojo & Monjolaoluwa, 2025), 
this research integrates accountability features, including rule acknowledgment, user check-
in validation, automated cancellation, and administrative monitoring, directly into the system 
workflow. This governance-oriented approach addresses the socio-technical nature of shared 
resource management and supports more effective, fair, and sustainable utilization of 
learning spaces. 

This study contributes to theory, practice, and methodology in several ways. Theoretically, 
it extends the literature on smart libraries and learning space management by integrating 
governance and behavioral control into system design. In practice, it offers a scalable design 
solution to improve fairness, transparency, and efficiency in managing shared learning spaces. 
Methodologically, it demonstrates the application of Design Science Research in the pre-
implementation design of educational information systems. 

Therefore, the purpose of this study is to design and evaluate a governance-oriented smart 
library pod reservation system as a design artifact that improves fairness, transparency, and 
utilization of shared learning spaces in higher education. The remainder of this paper is 
organized as follows. Section 2 presents the research methodology, Section 3 discusses the 
results and findings, and Section 4 concludes the study. 

2. METHODS 
This study adopted a Design Science Research (DSR) approach to develop a governance-

oriented smart library pod reservation system in a higher education setting. As an early-stage, 
pre-implementation study, the research focused on problem identification, requirement 
elicitation, conceptual system design, and early evaluation rather than full deployment and 
performance testing. The primary artifact developed in this study is a governance-oriented 
design for a smart library pod reservation system. 

The research process followed the DSR stages adapted from Hevner et al. (2004) and 
Peffers et al. (2007). Problem identification was conducted through preliminary observations 
of library operations and informal discussions with library staff, revealing key issues, including 
limited pod availability, no-show behavior, misuse, and reliance on manual monitoring. 

Requirement elicitation employed a mixed-methods design. For the quantitative strand, a 
structured online survey was developed and administered to undergraduate students who 
actively use library study spaces. The survey instrument consisted of Likert-scale items 
measuring perceptions of pod usefulness, availability, fairness, and desired system features, 
along with open-ended questions for additional feedback. A total of 100 valid responses were 
obtained using purposive sampling. Participants were selected based on their direct 
experience with study pods across multiple study programs to ensure relevance to the 
research context. 

For the qualitative strand, semi-structured interviews were conducted with two key 
administrative stakeholders responsible for library operations and information technology 
management. The interview guide focused on operational challenges, governance 
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requirements, policy enforcement difficulties, and administrative expectations for the 
proposed system. Both survey and interview protocols received ethical approval, and 
informed consent was obtained from all participants. 

In the design and development stage, the elicited requirements were translated into a 
conceptual system architecture and rule-based system workflow. The proposed artifact 
includes a user-facing reservation interface with real-time availability display, mandatory rule 
acknowledgment, check-in validation, automated cancellation logic for unattended bookings, 
and an administrative monitoring dashboard. These features were iteratively sketched and 
refined based on combined user and stakeholder input. 

Early evaluation was conducted through conceptual validation using an observational and 
descriptive approach. Quantitative survey data were analyzed using descriptive statistics 
(frequencies and percentages) to identify dominant trends in user perceptions. Qualitative 
data from open-ended survey responses and interview transcripts were analyzed thematically 
to extract recurring patterns related to pain points and desired governance features. The 
findings were mapped directly to specific design decisions to ensure traceability between 
empirical insights and the proposed artifact. 

All data were handled confidentially, with identifying information removed during analysis. 
Participation was voluntary, and informed consent was obtained from all participants. 

3. RESULTS AND DISCUSSION 
This section presents the key findings from the student survey and stakeholder interviews 

and discusses their implications for the design of a governance-oriented smart library pod 
reservation system. Empirical data are integrated with design decisions to demonstrate how 
identified problems directly informed the proposed artifact. 

3.1. Problem Identification and User Perceptions 
Survey responses revealed uneven usage patterns of study pods. Many students reported 

occasional use (Figure 1), while fewer reported frequent use. This pattern indicates that 
demand exists, but access remains inconsistent. In shared academic environments, such 
uneven patterns often stem from unreliable availability rather than low perceived value 
(ODonnell & Anderson, 2022; Villarreal et al., 2025). 

 
Figure 1. Self-reported frequency of library pod usage 

Students generally viewed study pods positively as spaces that support focused academic 
work. Most respondents agreed that pods improve concentration and productivity compared 
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to open areas (Figure 2). These perceptions align with prior research showing that dedicated 
learning environments enhance student engagement and satisfaction (Li et al., 2018; 
Montgomery, 2014; Scoulas & de Groote, 2019). 

 
Figure 2. Student perceptions of study pod usefulness for academic activities 

However, positive perceptions did not translate into easy access. A substantial proportion 
of students reported difficulty locating an available pod when needed (Figure 3). This 
transparency problem reduces efficiency, especially in time-constrained academic schedules 
where students seek immediate study options. 

 
Figure 3. Perceived ease of locating an available study pod 

Table 1 summarizes these perceptions. While 75% agreed that pods improve focus and 
68% reported higher productivity, 54% found it difficult to locate an available pod, and 72% 
believed a reservation system would improve fairness and access. These results highlight a 
clear mismatch between the perceived value of the pods and the current informal allocation 
process. 

Table 1. Summary of Key Student Perceptions Regarding Study Pods (N = 100) 
 

Survey Item 
Agree / Strongly Agree 

(%) 
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Study pods help improve focus while studying 75% 

Productivity is higher in study pods than in open spaces 68% 

It is not easy to find an available pod when needed 54% 
A reservation system would improve fairness and access 72% 

Open-ended responses provided further insight. Students frequently mentioned limited 
availability, misuse (e.g., pods occupied without active use or for non-academic purposes), 
noise, lack of privacy, and unattended belongings (Table 2). While some issues relate to 
physical infrastructure (e.g., insufficient sockets or poor enclosure), many core complaints, 
such as uncertainty about availability, ineffective turnover, and misuse, are governance-
related and can be addressed through system design. This distinction helped define the scope 
of the proposed artifact: improving fairness, transparency, and accountability rather than 
solving all physical limitations. 

Table 2. Summary of user-reported issues related to study pod usage 
 

User-Reported Issue / Response Category 
Number of 
Responses 

No issues reported 29 
Never used the study pod 9 
Study pods are perceived as too small 1 
Limited pod availability 27 
Misuse of pods (occupied without active use, non-academic use) 11 
Limited electrical sockets 5 
Poor physical condition (e.g., painting, maintenance issues) 1 
Plug-related inconvenience (others using sockets) 1 
Lack of privacy (transparent walls) 8 
Noise disturbance 10 
Absence of door / inadequate enclosure 14 
Uncomfortable seating 1 
Lack of air conditioning 5 
Booking or information validity issues 1 

   The integration of governance mechanisms within the reservation system is designed to 
foster a shift in user behavior from informal occupancy to a culture of accountability. By 
providing real-time visibility of pod availability and enforcing automated cancellation for "no-
shows," the system leverages the concept of transparency to reduce opportunistic behavior. 
According to institutional governance theory, when rules are embedded directly into the 
technical infrastructure (governance-by-design), users are more likely to comply with norms 
as the system provides immediate feedback and consequences (DeLone & McLean, 2003; 
Hevner et al., 2004). This shift not only optimizes space utilization but also enhances social 
equity among students, ensuring that learning resources are accessible to those who strictly 
adhere to the established reservation protocols. 

3.2. Stakeholder Insights and Requirement Derivation 
Stakeholder interviews complemented the survey by revealing operational challenges 

from the administrative perspective. Library staff reported frequent no-shows, prolonged 
occupancy without active use, and misuse that required manual intervention. These issues 
confirm the problem is systemic, affecting both users and staff efficiency. 
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No-show behavior was highlighted as particularly disruptive. When users reserve or occupy 
pods without using them, scarce resources remain blocked, reducing availability for others. 
This finding is consistent with broader service management literature on no-show behavior 
(Amberger & Schreyer, 2024; Wang et al., 2020). 

Stakeholders also noted that manual monitoring places significant pressure on limited 
staff, especially during peak hours. This underscores the need for embedded governance 
mechanisms that reduce reliance on ad hoc supervision. 

Combining survey and interview data led to a clear set of requirements. Functional 
requirements included digital reservation with time-bound bookings, user check-in validation, 
automated cancellation of unattended reservations, and administrative monitoring. Non-
functional requirements emphasized usability, transparency, fairness, and basic data 
protection. These requirements align with the literature, which stresses that successful digital 
library systems depend on both technical functionality and perceived service quality, trust, 
and fairness (Chen & Shen, 2020; Khan et al., 2023; Rivo & Žumer, 2022). 

3.3. System Design and Proposed Solution 
The proposed system translates these requirements into a governance-oriented reservation 
artifact. It consists of three main components: a user-facing reservation interface, a 
centralized rule engine and database, and an administrative monitoring dashboard (Figure 4). 

 
Figure 4. High-level system architecture of the smart library pod reservation system 

Source: Author’s elaboration (2026) 

The user interface displays real-time pod availability and supports straightforward booking 
with acknowledgment of the mandatory rule (Figure 5). This design enhances transparency 
and reduces search time, consistent with findings on digital service interfaces in libraries (Ajab 
Mohideen et al., 2022; Rivo & Žumer, 2022). 
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Figure 5. User reservation workflow and booking confirmation process 

Source: Author’s elaboration (2026) 

A core governance feature is the conditional workflow: bookings require check-in within a 
defined grace period, with automatic cancellation for no-shows (Figure 6). This mechanism 
directly addresses no-show behavior and unattended occupancy by transforming reservations 
into accountable actions. 

 
Figure 6. Check-in validation and automated cancellation flow 

Source: Author’s elaboration (2026) 

The administrative dashboard enables staff to monitor usage patterns, identify repeated 
non-compliance, and adjust parameters such as grace periods or booking limits (Figure 7). 
This reduces manual workload while maintaining institutional oversight. 
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Figure 7. Administrative dashboard and monitoring features 

Source: Author’s elaboration (2026) 

Each feature maps directly to identified problems: real-time visibility addresses access 
uncertainty, check-in validation tackles no-shows and misuse, and automated cancellation 
improves resource turnover. This traceability strengthens the artifact’s practical relevance. 

3.4. Evaluation and Discussion 
Although the system has not been fully deployed, conceptual evaluation based on user 

perceptions and stakeholder feedback supports its relevance and feasibility. The design 
directly responds to the main issues reported: uncertain availability, misuse, unattended 
occupation, and heavy reliance on manual intervention. 

From a system quality perspective, the workflow balances simplicity with accountability, 
aligning with established models that link usability, information clarity, and user satisfaction 
to system success (Antonopoulou & Kotsilieris, 2019; Delone & McLean, 2003). Overly 
complex systems risk low adoption, while overly permissive ones fail to curb misuse; the 
proposed design aims for a middle ground where convenience and governance reinforce each 
other. 

Unlike previous IoT-based seat reservation systems that focus purely on occupancy 
detection, this proposed design prioritizes governance as a preventive measure against 
resource mismanagement. By addressing the socio-technical requirements of shared learning 
environments, the artifact moves beyond simple automation to ensure sustainable facility 
management. 

The findings also contribute to broader theoretical understanding of technology adoption 
in shared resource environments. Users are more likely to accept and comply with systems 
they perceive as fair, transparent, and reliable (Gefen et al., 2003; Venkatesh et al., 2012). By 
operationalizing fairness through visible availability, time-bound rules, and consistent 
enforcement, the artifact addresses both behavioral and technical dimensions of adoption. 

A key contribution of this study is positioning governance as a core design element rather 
than an administrative afterthought. While many smart library solutions prioritize automation 
and convenience (Maepa & Moeti, 2021; Adewojo & Monjolaoluwa, 2025), the present work 
demonstrates that embedding behavioral control mechanisms at the design stage is essential 
for addressing socio-technical challenges in shared learning spaces. This approach refines 
current understandings of “smart” library systems by showing that technological functionality 
alone is insufficient without integrated accountability. 
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Beyond immediate library management, the system generates structured, governed usage 
data that can support future smart campus and learning analytics initiatives (Polat & Eroğlu, 
2021; Alotaibi, 2024). Reliable data sources are a prerequisite for meaningful analysis, and 
the proposed design provides a foundation for such integration without requiring extensive 
sensor infrastructure. 

Overall, the findings demonstrate that a governance-oriented reservation system offers a 
practical, scalable solution to recurring challenges in study pod management. By integrating 
usability, transparency, accountability, and administrative oversight, the proposed design 
addresses the socio-technical nature of shared learning spaces more comprehensively than 
purely manual or automation-centered alternatives. 

4. CONCLUSION 
This study applied a Design Science Research approach to address inefficiencies in the 

management of shared individual study pods in higher education libraries. The findings 
indicate that students perceive study pods as valuable for enhancing focus and academic 
productivity. However, their potential remains significantly constrained by limited availability, 
no-show behavior, misuse, lack of transparency, and reliance on informal manual processes. 
These results address the research problem directly by demonstrating that the primary 
limitation lies not in the physical resource itself, but in the absence of structured, enforceable 
governance mechanisms. 

Through systematic requirement elicitation from students and administrative 
stakeholders, the study developed a governance-oriented smart library pod reservation 
system as a design artifact. The proposed system integrates real-time availability information, 
mandatory rule acknowledgment, user check-in validation, automated cancellation of 
unattended bookings, and administrative monitoring. These features collectively improve 
transparency, promote fairness in resource allocation, strengthen accountability, and reduce 
the administrative burden on library staff. 

A central contribution of this work is the embedding of behavioral control and governance 
mechanisms directly into the reservation workflow at the early design stage. Unlike many 
existing smart library solutions that prioritize automation alone, this approach treats 
governance as an integral part of the system rather than an external policy, thereby 
addressing the socio-technical challenges inherent in shared learning spaces. 

From a practical perspective, university library administrators and information technology 
teams in Indonesian higher education institutions, as well as similar resource-constrained 
contexts, should adopt and implement governance-oriented reservation systems. The 
purpose of this guidance is to optimize the utilization of limited study pods, enhance equitable 
access for students seeking focused learning environments, reduce reliance on manual 
oversight, and support more efficient and sustainable library operations. Such systems will 
also generate structured usage data that can inform future institutional planning and 
integration with broader smart campus initiatives. 

In conclusion, this study demonstrates that a governance-oriented reservation system 
offers a practical, scalable, and balanced solution to persistent challenges in managing shared 
learning spaces. By combining usability with accountability, the proposed design contributes 
to creating more effective, fair, and technology-supported academic environments. 
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Practically, library administrators in resource-constrained settings should consider 
embedding behavioral rules into digital workflows to reduce the administrative burden of 
manual monitoring. Future implementation of this design could serve as a model for other 
academic institutions in Indonesia to ensure equitable access to learning facilities through 
automated governance. 

Future research should prioritize longitudinal evaluations of full-scale implementations to 
measure the long-term impact of governance-oriented designs on user behavior and resource 
efficiency. While this study establishes the framework for automated accountability, 
comparative studies across diverse institutional contexts, varying in size, culture, and 
resource availability, would provide deeper insights into the generalizability of these 
governance mechanisms (Chen et al., 2022; Natta, 2025). Such research could employ mixed-
methods approaches to explore how different 'penalty' or 'nudge' structures affect student 
satisfaction and perceived fairness over time, ensuring that automated rules do not 
inadvertently create barriers to accessibility for marginalized student groups (Damgaard & 
Nielsen, 2018; Mustafa, 2024). 

Furthermore, there is significant potential in exploring the integration of pod reservation 
systems with broader Learning Management Systems (LMS) and campus-wide data 
ecosystems. By synchronizing reservation data with student academic profiles and 
engagement metrics, researchers could investigate the correlation between the usage of 
focused study spaces and specific student learning outcomes (Ismail et al., 2021; 
Kuderbayeva, 2025). The application of Artificial Intelligence (AI) and predictive modeling 
could further enhance these systems by forecasting peak demand periods and dynamically 
adjusting booking policies to optimize space allocation (Kumar et al., 2024; Uche Nweje & 
Moyosore Taiwo, 2025). Ultimately, moving toward a fully integrated, data-driven smart 
campus will require a holistic understanding of how physical space utilization interacts with 
digital learning trajectories. 
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