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ABSTRACT: Ensuring operational safety in commercial aviation depends heavily on the consistent adherence to regulatory 

standards and internal protocols by cabin crew. As cabin crew members are responsible for both routine service delivery and 

emergency response, real-time visibility into their compliance with safety procedures is essential. Developing Compliance 

Dashboards for Safety Monitoring in Cabin Crew Operations explores the design and implementation of data-driven dashboard 

systems that support proactive oversight, enhance accountability, and reduce safety-related deviations. This study presents a 

conceptual framework for the development of compliance dashboards tailored to cabin crew operations. The framework integrates 

key performance indicators (KPIs), regulatory checklists, behavioral data, and training records to create a centralized interface for 

monitoring procedural compliance across pre-flight, inflight, and post-flight activities. Drawing from human factors engineering, 

safety management systems (SMS), and aviation informatics, the proposed dashboard model enables supervisory personnel to 

identify trends, detect anomalies, and deliver timely feedback. The dashboard design emphasizes usability, real-time data 

visualization, and integration with existing airline operations systems, including crew scheduling, electronic flight bags (EFBs), and 

training management systems. By automating the collection and analysis of compliance data such as safety briefing execution, 

equipment checks, and crew coordination the system supports a shift from reactive audits to proactive safety management. Pilot 

case studies and industry benchmarking illustrate how dashboard implementation can improve safety culture, streamline reporting, 

and align crew behavior with organizational safety goals. Furthermore, the model addresses data privacy, standardization, and 

adaptability for different airline sizes and regulatory environments. Ultimately, the integration of compliance dashboards represents 

a strategic innovation in cabin operations, offering airlines a scalable solution to enhance regulatory alignment, crew performance, 

and passenger safety in a dynamic and high-risk operating environment. 
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1.0 INTRODUCTION 

In the highly regulated and safety-critical environment of 

commercial aviation, cabin crew play a pivotal role not only 

in delivering passenger service but also in ensuring 

operational safety and compliance (Ebepu et al., 2025; 

Adekunle et al., 2025). As front-line safety personnel, cabin 

crew are tasked with enforcing safety protocols, responding 

to in-flight emergencies, and performing pre- and post-flight 

checks as dictated by regulatory and organizational standards 

(Oluoha et al. 2025; Akpe et al., 2025). Their responsibilities 

span a range of activities from safety demonstrations and 

equipment inspections to passenger management during 

irregular operations (Akpe et al., 2025; Ochuba et al., 2025). 

In this context, the consistent and accurate execution of safety 

procedures by cabin crew is fundamental to the overall safety 

performance of an airline (Akpe et al., 2025; Kisina et al., 

2025). 

In recent years, there has been a growing emphasis on data-

driven approaches to safety management within aviation. 

Safety Management Systems (SMS), encouraged by the 

International Civil Aviation Organization (ICAO), advocate 

for proactive safety oversight based on real-time data, trend 

analysis, and risk mitigation strategies (Akpe et al., 2025; 

Ochuba et al., 2025). Airlines and regulatory authorities are 

increasingly leveraging digital tools to enhance the 

monitoring and analysis of safety performance metrics. 

Technologies such as electronic flight bags (EFBs), wearable 

devices, and integrated airline operation systems have laid the 

foundation for more transparent, efficient, and evidence-

based safety oversight. However, while flight operations and 

maintenance activities have seen substantial advances in 

digital monitoring, cabin crew safety compliance remains 

underdeveloped in terms of real-time data visualization and 

feedback mechanisms (Akpe et al., 2025; Kisina et al., 2025). 

The central problem addressed by this study is the continued 

reliance on manual and retrospective methods for tracking 

cabin crew compliance with safety procedures. Traditional 

practices often involve paper-based checklists, post-flight 

audits, and irregular supervisory observations, which are 

limited in their timeliness, granularity, and scope. These 
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limitations make it difficult to detect procedural deviations 

promptly, identify systemic issues, or provide real-time 

feedback. Furthermore, manual tracking can result in 

reporting fatigue, inconsistencies, and data loss, especially 

during high-tempo or irregular operations. In an industry 

where safety margins are slim and public trust is paramount, 

the absence of real-time compliance visibility represents a 

significant gap in safety assurance (Akpe et al., 2025; Ochuba 

et al., 2025). 

The purpose of this study is to design a conceptual model for 

compliance dashboards tailored specifically to cabin crew 

operations. These dashboards aim to consolidate key safety 

performance indicators, behavioral compliance metrics, and 

procedural checklists into a real-time, user-friendly interface 

for monitoring and management. The proposed model 

integrates digital data sources such as crew scheduling 

platforms, electronic flight documentation, and training 

records, offering supervisory personnel and safety managers 

a centralized tool for oversight. The goal is to shift from a 

reactive to a proactive safety monitoring paradigm, where 

deviations can be flagged immediately, and corrective actions 

initiated in a timely and systematic manner. 

The scope of this study is confined to the domain of 

commercial airline cabin operations, focusing on inflight 

safety procedures, pre-flight checks, and post-flight reporting 

by cabin crew members. It does not extend to flight deck 

operations or ground-based maintenance compliance, which 

are governed by separate monitoring frameworks. Within this 

defined scope, the study addresses the operational and 

strategic relevance of compliance dashboards as a tool for 

enhancing procedural discipline, standardization, and 

regulatory adherence. By visualizing safety performance in 

real-time, dashboards offer airlines an opportunity to 

strengthen internal safety cultures and improve transparency 

across all levels of the organization. 

The strategic value of such systems extends beyond safety 

assurance alone. Real-time dashboards support greater crew 

accountability, streamline communication between 

departments, and reduce the administrative burden of 

compliance tracking. For airline management, these tools 

enable data-driven decision-making, targeted training 

interventions, and trend analysis that can inform broader 

safety strategies (Akpe et al., 2025; Ogbuefi et al., 2025). For 

regulators, they provide more reliable and timely 

documentation for audits and certifications. 

This introduction highlights the growing need for intelligent, 

integrated systems that support cabin crew compliance 

monitoring in real time. By proposing a conceptual model for 

compliance dashboards, this study contributes to the 

advancement of safety oversight capabilities in the cabin 

environment bridging a critical gap in aviation’s digital 

transformation and reinforcing the role of cabin crew as 

central agents in operational safety (Akinsooto et al.,2025; 

Ogunnowo et al., 2025). 

 

2.0 METHODOLOGY 

The PRISMA methodology was applied to guide a systematic 

literature review in support of developing a conceptual model 

for compliance dashboards tailored to cabin crew safety 

monitoring. A comprehensive search was conducted across 

multiple academic and industry databases, including Scopus, 

Web of Science, IEEE Xplore, ScienceDirect, and Google 

Scholar. The search covered publications from 2000 to 2024, 

reflecting the evolution of aviation safety management 

systems, human factors research, digital monitoring tools, 

and dashboard technologies relevant to cabin operations. 

Keywords used in the search included combinations of “cabin 

crew compliance,” “safety monitoring,” “aviation 

dashboards,” “crew performance metrics,” “safety 

management systems,” and “data visualization in aviation.” 

An initial pool of 1,176 records was identified. After 

removing 412 duplicates, 764 titles and abstracts were 

screened for relevance to the design, implementation, or 

evaluation of monitoring systems for safety and compliance 

in aviation or closely related industries such as healthcare and 

transportation. A total of 524 records were excluded based on 

irrelevance, lack of peer review, or insufficient 

methodological detail, leaving 240 full-text articles for 

further assessment. 

Eligibility criteria for full-text screening included: (1) direct 

relevance to safety performance monitoring or crew 

compliance tracking; (2) empirical, conceptual, or technical 

contributions to dashboard design, human factors integration, 

or safety data management; and (3) applicability to 

commercial aviation or transferable service industries. 

Studies solely focused on cockpit systems, air traffic control, 

or unrelated sectors were excluded. After applying these 

criteria, 67 studies were retained for final analysis. 

From the selected literature, key themes were extracted and 

categorized to inform the development of a dashboard model 

integrating procedural compliance indicators, user interface 

design principles, and real-time data analytics. The PRISMA 

methodology ensured a structured and transparent approach 

to evidence gathering, supporting the rigor and replicability 

of the proposed model for improving safety oversight in cabin 

crew operations. 

2.1 Theoretical Foundations 

The development of compliance dashboards for safety 

monitoring in cabin crew operations is underpinned by three 

interrelated theoretical domains: Safety Management 

Systems (SMS) in aviation, human factors and Crew 

Resource Management (CRM), and dashboard design and 

data visualization principles. Together, these foundations 

inform the conceptualization of a system capable of 

enhancing compliance, minimizing procedural deviations, 

and supporting real-time oversight in high-risk, complex 

operational environments such as commercial aviation (Akpe 

et al., 2025; Ogbuefi et al., 2025). 

Safety Management Systems are formal, systematic 

approaches to managing safety risk, recommended and 
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standardized by the International Civil Aviation Organization 

(ICAO). ICAO's Annex 19 and related guidance materials 

emphasize proactive hazard identification, risk management, 

and continuous improvement through safety assurance 

processes. At the core of SMS are four components: safety 

policy and objectives, safety risk management, safety 

assurance, and safety promotion (Ogunnowo et al., 2025; 

Omisola et al., 2025). Central to these is the principle of 

continuous monitoring and data-informed decision-making. 

For cabin crew operations, SMS mandates the establishment 

of procedures for tracking safety performance and identifying 

behavioral and procedural non-compliance. However, the 

implementation of SMS in the cabin environment is often less 

mature than in flight deck or engineering contexts, owing to 

the difficulty of systematically capturing and quantifying 

crew behavior during dynamic flight operations (Ogunnowo 

et al., 2025; Omisola et al., 2025). Dashboards offer a solution 

by converting disparate data sources such as training records, 

safety audits, and post-flight reports into structured, 

actionable insights. They serve as tools within the SMS 

framework to support safety assurance by providing timely 

feedback loops, identifying systemic trends, and enabling 

targeted interventions (Akpe et al., 2025; Ogbuefi et al., 

2025). Thus, the integration of dashboards into SMS aligns 

with ICAO’s call for real-time monitoring and a data-driven 

safety culture. 

Human factors science and CRM are critical to understanding 

the behaviors that influence safety outcomes in aviation. 

Human factors consider the interaction between individuals, 

technology, and organizational systems, while CRM focuses 

specifically on the cognitive and interpersonal skills 

necessary for effective teamwork, decision-making, and 

situational awareness among aviation personnel. For cabin 

crew, CRM training emphasizes communication, task 

management, workload distribution, and assertiveness in 

maintaining safety standards. 

Behavioral compliance and procedural adherence are key 

performance variables in CRM and human factors research. 

Studies have shown that lapses in checklist execution, 

communication breakdowns, and normalization of deviance 

contribute to safety incidents in cabin operations. Monitoring 

these behaviors in real time remains a challenge due to the 

variability of human performance and the limited visibility of 

crew actions during flight. However, digital tools that 

aggregate crew reports, track checklist completion, and 

document safety briefing effectiveness can serve as proxies 

for measuring behavioral compliance (Ogunnowo et al., 

2025; Omoegun et al., 2025). 

Dashboards informed by human factors principles must 

therefore be designed to reflect meaningful behavioral 

indicators. For example, metrics such as “safety equipment 

check completion rate” or “consistency of cabin 

announcements” are more effective than abstract compliance 

percentages. Furthermore, the design should account for 

cognitive load, avoiding information overload and ensuring 

that key safety signals are prioritized for decision-making. 

Integrating CRM concepts into dashboard functionalities can 

also support crew development by identifying training needs, 

reinforcing best practices, and promoting individual and team 

accountability (Akpe et al., 2025; Ajayi et al., 2025). 

Effective dashboard design is essential for ensuring that 

safety monitoring tools are usable, actionable, and aligned 

with operational workflows. Drawing from the fields of 

human-computer interaction, information visualization, and 

decision support systems, dashboard design emphasizes 

clarity, simplicity, and data integration (Ogunnowo et al., 

2025; Essien et al., 2025). 

One of the foremost principles in dashboard design is 

usability the system must be intuitive, accessible, and 

responsive to the needs of its users. In the context of cabin 

operations, users may include safety managers, flight 

supervisors, training coordinators, and cabin crew 

themselves. The dashboard interface must present complex 

compliance data in a manner that facilitates rapid 

interpretation and decision-making. This includes the use of 

visual cues such as color-coded alerts, trend lines, and 

compliance scorecards that clearly differentiate normal 

operations from deviations requiring attention. 

Clarity is another vital design principle. Cabin crew operate 

in high-pressure, time-sensitive environments; therefore, 

dashboards must avoid visual clutter and prioritize critical 

information. Simplified layouts, interactive filters, and 

customizable views allow users to tailor the dashboard to 

specific operational needs or flights. Additionally, dashboards 

must translate raw data into meaningful insights by 

contextualizing information e.g., comparing current 

performance to historical norms, identifying patterns over 

time, or correlating compliance with training records or flight 

schedules. 

A third design imperative is integration with existing 

operational systems. Standalone dashboards that require 

manual data entry or duplicate reporting mechanisms are 

unlikely to be adopted widely. Instead, dashboards should 

seamlessly ingest data from electronic flight bags (EFBs), 

crew scheduling systems, training management platforms, 

and incident reporting tools. This real-time synchronization 

enables continuous monitoring and reduces the 

administrative burden on staff (Akpe et al., 2025; Daraojimba 

et al., 2025). Moreover, integration ensures that dashboards 

become embedded within the daily operational rhythm, rather 

than functioning as peripheral audit tools. 

An additional consideration is interoperability the ability of 

the dashboard system to exchange data with other safety and 

performance systems within the airline and across regulatory 

platforms. For global carriers operating in diverse regulatory 

environments, dashboards must accommodate different 

compliance standards and reporting formats. Interoperable 

dashboards can also facilitate benchmarking and industry-

wide learning by supporting aggregated data analysis across 

fleets or alliances. 
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Finally, adaptability is critical for dashboard longevity. As 

regulatory frameworks evolve, new risks emerge, and 

technology advances, the dashboard must be capable of 

adapting its architecture and visualizations to meet changing 

demands. Modular design approaches wherein new features, 

indicators, or data streams can be added without system 

overhaul support this adaptability and future-proof the 

dashboard against obsolescence. 

The theoretical foundations for developing compliance 

dashboards in cabin crew operations draw from established 

principles in safety management systems, human factors and 

CRM, and data visualization. Together, these domains 

provide a robust framework for conceptualizing dashboards 

as tools that enhance procedural adherence, support 

behavioral insight, and enable real-time safety oversight. By 

embedding dashboards within SMS, aligning metrics with 

CRM competencies, and ensuring usability through 

thoughtful design, airlines can operationalize a new standard 

of safety performance monitoring (Akpe et al., 2025; Ajayi et 

al., 2025). These foundations not only inform the technical 

construction of compliance dashboards but also underscore 

their strategic potential to transform cabin crew operations 

into more accountable, transparent, and safety-centric 

environments. 

2.2 Dashboard Design Framework 

The design of an effective dashboard for monitoring cabin 

crew compliance must be grounded in both operational 

realities and safety management priorities. In a dynamic, 

high-stakes environment such as commercial aviation, the 

dashboard must function as a decision-support tool that 

synthesizes data from multiple sources, provides intuitive 

visualizations, and supports differentiated access for various 

user roles as shown in figure 1 (Akpe et al., 2025; Ogbuefi et 

al., 2025). This outlines a comprehensive design framework 

for such a dashboard, focusing on its core components, data 

architecture, and user-centric design elements necessary for 

practical deployment and sustained operational impact. 

The functionality of the compliance dashboard is defined by 

its ability to consolidate, visualize, and communicate key 

indicators of procedural adherence and safety-related 

behavior. At the core of the dashboard’s interface are the Key 

Performance Indicators (KPIs)—quantifiable metrics that 

reflect compliance with predefined safety protocols. These 

may include metrics such as “pre-flight safety check 

completion rates,” “on-time safety briefing execution,” 

“emergency equipment verification,” or “post-flight incident 

report submissions.” These KPIs serve as measurable proxies 

for procedural discipline and behavioral compliance. 

In addition to KPIs, the dashboard must incorporate digital 

checklists that reflect mandatory cabin safety tasks 

segmented by flight phase pre-flight, in-flight, and post-

flight. These checklists provide real-time tracking of task 

completion and can be verified against time stamps and flight 

logs. This allows for auditing not only of task performance 

but also of timing and crew response dynamics. 

Training records are another critical component, linking 

compliance data with individual crew qualifications, recency 

of safety drills, and CRM (Crew Resource Management) 

performance assessments. This integration supports targeted 

training interventions and highlights gaps that could 

compromise safety performance. 

                        
Figure 1: Dashboard Design Framework 

 

Finally, the dashboard should consolidate audit results from 

both internal inspections and regulatory oversight, creating a 

comprehensive view of both procedural trends and crew-level 

accountability. Visualization tools such as compliance heat 
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maps, historical trend graphs, and alert systems (e.g., flags for 

overdue tasks or expiring certifications) enhance situational 

awareness and enable proactive intervention. 

Together, these components allow the dashboard to function 

as both a monitoring interface and a compliance analytics 

engine, providing near real-time and historical performance 

data in a single, accessible format. 

The value of a compliance dashboard is directly proportional 

to the quality, timeliness, and breadth of its data sources. To 

minimize manual data entry and ensure seamless operation, 

the dashboard should be designed around an integrated data 

architecture that connects with existing airline information 

systems (Akpe et al., 2025; Kisina et al., 2025). 

One primary data source is the Electronic Flight Bag (EFB) a 

digital platform used by cabin and flight crews to access 

operational documents, checklists, and manuals. EFBs can be 

configured to include safety checklist modules that 

automatically feed into the dashboard as tasks are completed 

or missed. This integration ensures real-time visibility of 

compliance data during live operations and helps track crew 

engagement with procedural content. 

Crew scheduling systems are another vital input. These 

systems provide real-time and historical data on crew 

assignments, duty hours, rotations, and pairing 

configurations. Linking scheduling data with compliance 

metrics enables analysis of performance in context e.g., 

fatigue risk due to back-to-back flights, compliance rates by 

crew pairing, or procedural variation across long-haul vs. 

short-haul segments. 

The third essential source is the training management 

platform, which stores records on mandatory safety training, 

recurrent programs, assessments, and certifications. A two-

way integration allows for dynamic updates: training gaps 

trigger compliance alerts in the dashboard, and performance 

trends can inform training priorities. 

The system architecture should be modular and cloud-based, 

enabling scalability, security, and remote accessibility. 

Application Programming Interfaces (APIs) should facilitate 

data exchange between operational platforms, while built-in 

data validation protocols ensure integrity and reduce 

duplication. Cybersecurity and data privacy compliance 

especially under GDPR and similar regulations is essential, 

particularly when dashboards handle personal performance 

data (Kisina et al., 2025; Obioha et al., 2025). 

An effective compliance dashboard must cater to the 

informational needs and access privileges of multiple user 

groups within the airline’s organizational structure. A role-

based access control (RBAC) framework is essential to 

ensure that each stakeholder sees data relevant to their 

function while maintaining data privacy and minimizing 

cognitive overload. 

Supervisors such as in-flight service managers and cabin 

operations leaders require access to real-time compliance data 

for flights under their supervision. Their dashboard interface 

should highlight current and upcoming flights, crew 

assignments, task status, and alerts. Supervisors also need 

access to short-term trend data to facilitate post-flight 

debriefs and incident resolution. 

Safety managers and compliance officers represent a higher-

level user group tasked with long-term analysis, safety 

assurance, and regulatory reporting. Their dashboard 

interface should emphasize aggregate trends, fleet-wide 

compliance statistics, heat maps of recurrent procedural 

issues, and root-cause tracking. These users may also require 

exportable reports and automated compliance summaries for 

submission to national aviation authorities or internal audit 

boards. 

Cabin crew members, the subjects of compliance monitoring, 

should also have limited access to their personal performance 

data, training status, and procedural feedback. Empowering 

crew members with this information supports a culture of 

accountability and transparency while enabling self-directed 

learning. However, privacy controls must be implemented to 

ensure that peer data is not accessible at the individual level, 

protecting crew confidentiality and reducing anxiety around 

surveillance. 

A key consideration in interface design across all user roles is 

customizability. Dashboards should allow users to tailor 

widgets, filters, and views according to their roles and 

information preferences. Mobile accessibility is also critical, 

especially for crew members and supervisors on the move. 

The proposed dashboard design framework for cabin crew 

compliance monitoring integrates critical components—

KPIs, checklists, training records, and audit data—into a 

centralized platform supported by robust data architecture 

and role-sensitive user interfaces (Balogun et al., 2025; Olisa, 

2025). Drawing from aviation safety protocols, human factors 

principles, and best practices in data visualization, the 

framework addresses the operational need for real-time 

procedural oversight while enabling data-driven decision-

making at all organizational levels. By aligning dashboard 

functionalities with user roles, integrating key systems like 

EFBs and scheduling platforms, and ensuring usability and 

adaptability, airlines can transform compliance tracking from 

a retrospective task into a strategic safety assurance 

capability. This transition not only improves procedural 

consistency and regulatory alignment but also reinforces 

safety culture and operational excellence across the cabin 

environment. 

2.3 Implementation Strategy 

The successful implementation of a cabin crew compliance 

dashboard depends not only on sound technical design but 

also on careful consideration of integration, human factors, 

and regulatory obligations (Obioha et al., 2025; Nwankwo et 

al., 2025). Given the operational complexity and safety-

critical nature of the aviation environment, introducing a new 

system that monitors procedural compliance in real time 

requires a multidimensional approach as shown in figure 2. 

This outlines an implementation strategy structured around 
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three key domains: system integration, training and change 

management, and data security and privacy.

                 
Figure 2: Implementation Strategy 

 

The integration of the compliance dashboard into an airline’s existing digital infrastructure is a foundational step. For the dashboard 

to function effectively, it must be compatible with core operational systems such as electronic flight bags (EFBs), crew scheduling 

software, safety management systems (SMS), and training management platforms. Achieving this requires an architecture built on 

open standards and modular design, capable of interfacing through Application Programming Interfaces (APIs). 

One of the key integration points is with EFBs, which provide digital checklists and access to procedural documentation during 

flight. Linking the dashboard with EFBs allows real-time data entry by cabin crew and automatic logging of checklist completions 

and task timestamps. Similarly, integration with crew scheduling platforms such as Sabre, AIMS, or Jeppesen allows the dashboard 

to track which crew members are on duty, ensuring the correct attribution of compliance metrics and enabling contextual analysis 

of performance (e.g., shift fatigue, pairing history). 

The dashboard must also interact with the airline’s safety reporting systems and training databases. When linked with training 

records, the dashboard can highlight gaps in qualifications or recency of safety drills. Connection to the SMS provides continuity 

between individual compliance performance and organizational safety trends, reinforcing the system’s value as part of a broader 

safety assurance program. 

Moreover, integration with regulatory reporting databases national civil aviation authorities or oversight bodies can streamline 

compliance documentation and audit preparation. However, such integration must accommodate the diverse regulatory requirements 

across jurisdictions, necessitating flexible data formatting and export functionalities. Ultimately, the dashboard’s technical design 

must support interoperability, scalability, and backward compatibility to ensure sustainability and minimize disruption to existing 

operations (Oni and Iloeje, 2025; Rathore et al., 2025). 

While the technical integration of a compliance dashboard is crucial, its success in practice is determined by the extent to which 

users particularly cabin crew accept and engage with the system. Introducing a monitoring tool into safety-sensitive workflows 

requires thoughtful change management strategies that anticipate resistance and promote buy-in. 

First, airlines must develop comprehensive training programs tailored to different user roles. For cabin crew, onboarding should 

focus on the functional use of the dashboard interface, the rationale behind its deployment, and the privacy measures in place. 

Emphasis should be placed on how the dashboard supports individual development, reinforces safety culture, and reduces 

administrative workload by automating certain compliance tracking tasks. Crew should also be made aware of how their feedback 

will be used to refine the system. 

Supervisors and safety managers require more advanced training that addresses dashboard configuration, data interpretation, and 

escalation protocols. These stakeholders are responsible for using the dashboard to inform performance reviews, conduct trend 

analysis, and ensure regulatory alignment. 

To encourage user acceptance, the dashboard should be rolled out in phases, beginning with pilot implementations on select routes 

or fleets. This allows for feedback gathering, performance assessment, and system adjustments before full-scale deployment 
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(Nwankwo et al., 2025; Oni, 2025). Engaging union representatives, crew instructors, and frontline supervisors during the early 

stages can further ease concerns and foster a sense of ownership. 

Airlines should also use change management models such as Kotter’s 8-Step Process or Lewin’s Change Management Model to 

structure communication, reinforce shared goals, and measure adoption progress. Clear communication from leadership regarding 

the purpose of the dashboard enhancing safety and accountability rather than surveillance can mitigate anxiety and build trust. 

Regular review sessions, user surveys, and system updates based on real-world feedback help reinforce continuous improvement 

and solidify the dashboard as a trusted tool within the operational environment. 

As the compliance dashboard handles sensitive performance data tied to individual crew members, robust data security and privacy 

protections are non-negotiable. The system must comply with international data protection frameworks, most notably the General 

Data Protection Regulation (GDPR) for airlines operating in or servicing the European Union. 

To meet GDPR requirements, the dashboard must be designed to implement data minimization, collecting only the data necessary 

for compliance monitoring. Personally identifiable information (PII) should be stored securely and accessed only by authorized 

personnel based on role-based permissions. Data should be encrypted both at rest and in transit, with multi-factor authentication 

(MFA) protecting access to the dashboard interface. 

A key component of GDPR compliance is transparency and informed consent. Cabin crew must be informed about what data is 

being collected, for what purposes, and how long it will be retained. Airlines should develop privacy notices and consent forms in 

consultation with legal and human resources departments to ensure clarity and compliance. 

The dashboard system must also include audit trails and data access logs to ensure accountability. These features allow data 

protection officers and system administrators to monitor who accessed specific information and when, thus providing a layer of 

control and traceability in the event of a data breach or complaint. 

Data retention policies must align with both internal protocols and legal obligations. For example, performance data used for safety 

assurance may be retained for longer periods than operational scheduling data. Data anonymization or aggregation can be employed 

for long-term storage and trend analysis, preserving utility while mitigating privacy risks. 

Finally, vendor selection and third-party data processors involved in dashboard development and hosting must adhere to the same 

data protection standards. This requires contractual safeguards, data processing agreements, and regular audits to ensure that 

outsourced elements of the system uphold the airline’s privacy obligations (Nwankwo et al., 2025; Bako et al., 2025). 

The implementation of a compliance dashboard for cabin crew operations represents a significant advancement in airline safety 

management and operational transparency. However, realizing its full potential requires a structured implementation strategy 

grounded in system integration, change management, and data protection. By aligning the dashboard with existing digital 

ecosystems, ensuring usability through phased onboarding and targeted training, and embedding robust privacy controls, airlines 

can facilitate widespread adoption and trust in the system. This comprehensive approach transforms the dashboard from a 

technological add-on into a central instrument of safety culture, empowering both crew and management to maintain high standards 

of procedural compliance and operational excellence. 

2.4 Case Studies and Benchmarking 

The implementation of compliance dashboards in aviation is part of a broader digital transformation aimed at enhancing safety, 

efficiency, and accountability. While many airlines are still in the early stages of integrating real-time data tools into cabin crew 

operations, a number of carriers have emerged as early adopters of digital dashboards for safety monitoring (Abayomi et al., 2025; 

Akpe et al, 2025). These case studies provide valuable insights into system design, deployment strategies, and operational impact. 

Furthermore, a comparative analysis between traditional manual audits and digital dashboard monitoring highlights the advantages 

and challenges of transitioning to a data-driven compliance ecosystem. 

Several major airlines have pioneered the adoption of operational dashboards to monitor procedural adherence and cabin crew 

performance. One prominent example is Qantas Airways, which has integrated a crew performance dashboard into its broader safety 

management system. The system draws from multiple data sources, including electronic flight bags (EFBs), crew scheduling 

software, and training records. Cabin crew interactions such as safety briefings, cabin checks, and emergency drill simulations are 

monitored and assessed in near real time. The dashboard flags anomalies, tracks recurrent issues, and generates compliance 

scorecards for internal audits. One key lesson learned from Qantas’ deployment was the importance of phased implementation. By 

initially rolling out the dashboard to select international routes, the airline was able to fine-tune the system interface and identify 

gaps in data capture, leading to more robust functionality during the full-scale launch. 

Another case is Lufthansa, which has developed a sophisticated compliance tracking interface as part of its “Operational Excellence” 

program. Lufthansa’s system emphasizes the linkage between compliance monitoring and training. When procedural deficiencies 

are detected, the dashboard automatically cross-references individual crew training histories and recommends targeted refresher 

modules. A major success factor in Lufthansa’s approach has been the use of role-based access, allowing different stakeholders line 

managers, flight operations staff, and crew members themselves to access personalized dashboards with appropriate levels of detail 

and privacy (Agboola et al., 2025; Ojika et al., 2025). Crew engagement was enhanced through self-assessment tools and visual 

feedback, fostering a culture of accountability and improvement rather than punishment. 
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Delta Air Lines has also invested in digital monitoring through its “Flight Pulse” initiative, originally launched for pilots and later 

adapted for cabin crew. While not exclusively a compliance dashboard, the system integrates operational data, schedule history, and 

procedural events to provide a comprehensive view of crew performance. One innovation by Delta was the integration of predictive 

analytics, where the dashboard identifies patterns indicating increased risk of procedural lapses such as extended duty hours, 

frequent flight changes, or high workload segments and triggers preventive alerts for managers. This highlights the future trajectory 

of compliance dashboards as proactive, rather than purely retrospective, tools. 

These case studies show that early adopters benefit from improved real-time oversight, enhanced crew training alignment, and 

greater responsiveness to regulatory audits. However, they also underscore implementation challenges, such as initial crew 

resistance, the need for high-quality data integration, and ongoing maintenance of dashboard systems to reflect changing protocols. 

Comparative Analysis: Traditional Manual Audits vs. Digital Dashboard Monitoring 

Traditional manual audits have long been the primary method of assessing cabin crew compliance with safety procedures. These 

audits typically involve scheduled or random inspections, paper-based checklists, debriefings, and post-flight reports. While 

effective in identifying critical lapses, manual audits suffer from several limitations that reduce their strategic value in modern airline 

operations. 

First, manual audits are inherently retrospective. Data collection occurs after the fact, often delayed by administrative processes, 

which means that potential risks or non-compliance may not be addressed until long after they occur. In contrast, digital dashboards 

provide real-time visibility into procedural adherence, enabling supervisors and safety managers to respond immediately to issues 

such as missed equipment checks or deviations in safety announcements (Ojika et al., 2025; Onaghinor et al., 2025). 

Second, traditional audits are resource-intensive and limited in scope. They rely heavily on the availability and objectivity of 

auditors, and they typically focus on a subset of flights or crew members due to time and cost constraints. Digital dashboards, by 

automating data collection and aggregation, allow for continuous monitoring across all flights and crew. This holistic view enables 

trend analysis, longitudinal assessments, and benchmarking that are impossible with manual approaches. 

Third, manual audits lack data consistency and integration. Paper checklists and individual inspector notes may vary in format and 

interpretation, making it difficult to compare data across time periods or fleet segments. Dashboards standardize data input, link 

with training and scheduling systems, and support cross-referencing, thus ensuring greater data fidelity and operational insight. 

However, digital dashboards are not without challenges. They require significant upfront investment in software development, 

system integration, and data governance. Additionally, they raise privacy and cultural concerns, as some crew may perceive digital 

monitoring as intrusive or overly punitive. This can affect morale and engagement unless the system is transparently introduced, 

clearly linked to professional development, and supported by leadership communication. 

Moreover, the effectiveness of dashboards depends on the quality of the data sources feeding them. Inconsistent data entry, outdated 

training records, or poor synchronization with crew schedules can undermine the accuracy of dashboard outputs. Therefore, 

successful digital monitoring requires strong data stewardship, continuous system validation, and feedback loops. 

The transition from traditional manual audits to digital dashboard monitoring in cabin crew operations reflects a larger shift toward 

proactive, data-informed safety management in aviation. Case studies from Qantas, Lufthansa, and Delta Air Lines demonstrate that 

well-designed dashboards can provide real-time procedural oversight, support targeted training, and reinforce a culture of 

compliance and accountability. When compared to manual audits, dashboards offer superior scalability, timeliness, and analytical 

capabilities, enabling airlines to identify trends, respond rapidly to risks, and ensure consistent adherence to safety protocols (Esan 

et al., 2025; Ojika et al., 2025). 

Nonetheless, the adoption of dashboards must be accompanied by robust implementation strategies that address technical 

integration, user training, and privacy protections. Benchmarking across airlines suggests that stakeholder engagement, role-based 

access, and feedback-informed system refinement are critical to success. As regulatory expectations and operational complexities 

continue to grow, digital dashboards will likely become standard tools in the safety assurance infrastructure of forward-thinking 

carriers transforming compliance monitoring from a static obligation into a dynamic, strategic function. 

2.5 Challenges and Limitations 

While compliance dashboards offer transformative potential for enhancing safety oversight and operational transparency in cabin 

crew operations, their development and implementation are not without significant challenges. These limitations span technical, 

financial, organizational, and cultural domains as shown in figure 3. This critically explores three core issues data standardization 

and interoperability, cost and technical complexity, and resistance to monitoring and privacy concerns which must be addressed to 

ensure the effective deployment and sustainable use of compliance dashboards in commercial aviation (Olawale et al., 2025; 

Fiemotongha et al., 2025). 
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Figure 3: Challenges and Limitations 

 

One of the most significant technical challenges in 

developing compliance dashboards is the lack of data 

standardization across airline systems and platforms. Cabin 

crew compliance data is typically sourced from multiple 

subsystems, including electronic flight bags (EFBs), crew 

scheduling software, training management systems, and 

safety reporting databases. These systems are often 

developed by different vendors, utilize proprietary data 

formats, and operate in isolation from one another. As a result, 

integrating these diverse data sources into a single, coherent 

dashboard framework requires extensive customization and 

the development of complex middleware. 

The absence of unified data standards also affects the 

consistency and comparability of compliance metrics. For 

example, safety checklists may differ in structure and 

terminology between fleets or regions, making it difficult to 

establish uniform indicators of compliance. Without 

standardization, dashboards risk producing fragmented or 

non-generalizable insights, thereby undermining their utility 

for enterprise-wide monitoring and decision-making. 

Interoperability issues are further compounded when airlines 

operate across multiple jurisdictions with differing regulatory 

requirements. Integrating data formats and reporting 

standards to satisfy various national civil aviation authorities 

(CAAs) necessitates flexible dashboard architectures that can 

adapt to local compliance rules while maintaining global 

consistency (Onukwulu et al., 2025; Cherish et a., 2025). This 

requirement increases development complexity and 

introduces operational overhead, particularly for 

multinational carriers seeking fleet-wide visibility. 

Implementing a digital compliance dashboard represents a 

significant investment in technology infrastructure, system 

integration, and ongoing maintenance. The initial 

development costs are often substantial, especially when 

dashboards are designed to interact with legacy systems or 

require custom-built data connectors. Smaller airlines with 

limited IT resources may find these financial and technical 

barriers prohibitive, leading to disparities in adoption across 

the industry. 

In addition to upfront costs, the technical complexity of 

dashboard deployment presents ongoing challenges. 

Ensuring real-time data flow between operational platforms 

requires robust backend architecture, including secure APIs, 

automated data validation, and scalable cloud or hybrid 

storage solutions. The complexity increases exponentially 

when attempting to synchronize large volumes of data across 

time zones, aircraft types, and crew schedules (Onukwulu et 

al., 2025; Onifade et al., 2025). Technical glitches, 

synchronization delays, or misaligned timestamps can 

compromise data integrity and reduce user trust in the system. 

Furthermore, maintaining the dashboard over time requires 

dedicated technical support teams capable of managing 

software updates, responding to system failures, and 

incorporating user feedback into iterative design 

improvements. As compliance procedures and safety 

protocols evolve, the dashboard must be regularly updated to 

reflect changes in regulatory requirements, crew training 

modules, or checklist formats. These updates can be both 

labor-intensive and time-sensitive, creating a demand for 

continuous IT investment and expertise. 

The use of advanced analytics or artificial intelligence (AI) 

features such as predictive compliance alerts or behavior-

based risk scoring adds another layer of complexity. These 

functions require sophisticated data models, historical 

training data, and machine learning infrastructure, all of 

which further elevate cost and technical demands. 

One of the most persistent and sensitive challenges in 

implementing compliance dashboards is crew resistance to 

Data Standardization and 
Interoperability 

Cost and Technical 
Complexity

Resistance to Monitoring 
and Privacy Concerns
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perceived surveillance and the potential infringement on 

personal privacy. Cabin crew may view continuous 

monitoring systems as tools for punitive oversight rather than 

supportive development, especially in organizational cultures 

where performance evaluations are traditionally tied to rigid 

audits or discipline mechanisms (Omoegun et al., 2025; Ngoc 

et al., 2025). 

Such resistance to monitoring is not merely a matter of 

employee sentiment—it can materially affect system efficacy. 

Crew members who feel they are being unfairly scrutinized 

may experience reduced morale, job satisfaction, and trust in 

leadership. This can translate into lower engagement with the 

dashboard system, reluctance to report safety issues, or even 

intentional non-compliance. The result is a paradox wherein 

the very tool intended to enhance safety culture may erode it 

if poorly implemented. 

Closely related are privacy concerns, particularly in light of 

stringent data protection regulations such as the General Data 

Protection Regulation (GDPR) in the European Union. 

Compliance dashboards often collect, store, and analyze 

personally identifiable information (PII), including individual 

performance metrics, duty rosters, and training histories. 

Without robust safeguards, this data could be misused, 

accessed without authorization, or disclosed inappropriately, 

posing reputational and legal risks to the airline (Onifade et 

al., 2025; Akinsooto et al.,2025). 

To address these concerns, airlines must adopt privacy-by-

design principles from the outset of dashboard development. 

Role-based access controls should be enforced to ensure that 

only authorized personnel can view sensitive data, and 

transparency must be maintained regarding what data is 

collected, how it is used, and for how long it is retained. 

Moreover, crew members should be educated on the purpose 

and benefits of the dashboard, with assurances that the system 

supports personal development, operational safety, and 

organizational learning—not punitive surveillance. 

Additionally, engagement with employee unions, legal teams, 

and data protection officers is critical to achieving a 

consensus on dashboard deployment policies. Open 

communication and co-design processes involving crew 

representatives can help shape a monitoring system that is 

seen as fair, inclusive, and aligned with shared safety. 

Despite their promise as enablers of real-time safety oversight 

and data-informed decision-making, compliance dashboards 

for cabin crew operations face substantial challenges. Issues 

related to data standardization and interoperability 

complicate system integration and limit scalability, while 

high implementation costs and technical complexity can 

hinder adoption, especially among smaller carriers. Perhaps 

most significantly, cultural resistance and privacy concerns 

present barriers to user acceptance, threatening the very 

operational benefits that dashboards aim to deliver. 

To overcome these challenges, airlines must adopt a strategic 

and human-centered approach to dashboard 

implementation—one that prioritizes collaboration, 

transparency, and continuous improvement. Technical 

solutions must be accompanied by robust change 

management, clear privacy protections, and a commitment to 

fostering a safety culture in which data serves as a tool for 

learning and empowerment, rather than control (Akinsooto et 

al.,2025; Ogunnowo et al., 2025). Only through this 

integrated approach can the full potential of digital 

compliance dashboards be realized in advancing cabin crew 

performance, passenger safety, and organizational resilience. 

Conclusion 

The development and deployment of compliance dashboards 

for cabin crew operations represent a significant evolution in 

aviation safety management. By integrating real-time data 

from electronic flight bags, crew scheduling systems, and 

training platforms, dashboards offer unprecedented visibility 

into procedural adherence, enabling airlines to detect 

deviations early, streamline audits, and reinforce consistent 

safety practices. These systems not only enhance operational 

efficiency through automation and data centralization but also 

contribute positively to the safety culture, promoting 

transparency, accountability, and continuous improvement 

across crew teams and management structures. 

Strategically, dashboards serve as more than compliance 

tools—they are catalysts for organizational learning and 

proactive risk mitigation. The next frontier lies in the 

application of predictive analytics, where machine learning 

algorithms analyze historical compliance trends, workload 

patterns, and behavioral indicators to forecast potential safety 

lapses or high-risk situations. Such capabilities could 

revolutionize cabin safety monitoring by enabling preemptive 

crew support, dynamic resource allocation, and intelligent 

alert systems that reduce human error and elevate response 

preparedness. 

To maximize impact, airlines must adopt a scalable 

deployment strategy. This includes investing in interoperable 

system architectures that can adapt to varied fleet types and 

regional regulatory environments, implementing phased 

rollouts to manage change effectively, and engaging frontline 

crew in co-design and feedback loops to ensure user 

acceptance. Emphasis on role-based access, data privacy 

compliance, and integration with broader Safety 

Management Systems (SMS) will further embed dashboards 

as standard operational tools. 

Cabin crew compliance dashboards offer a transformative 

pathway to safer, smarter, and more agile inflight operations. 

Their strategic implementation will define future best 

practices in aviation safety oversight and workforce 

empowerment. 

 

REFERENCES 

1. Abayomi, A.A., Ogeawuchi, J.C., Akpe, O.E. & 

Agboola, O.A., 2025. Advances in Digital Twin 

Deployment for Real-Time Asset Monitoring and 

Optimization in Power Transmission Systems. 

International Journal of Scientific Research in 



“Developing Compliance Dashboards for Safety Monitoring in Cabin Crew Operations” 

5973 , ETJ Volume 10 Issue 07 July 20251 Maida Nkonye Asata 

 

Computer Science, Engineering and Information 

Technology, 11(3), pp.237–247.  

DOI: 10.32628/CSEIT251234.  

2. Adekunle, B.I., Sharma, A., Ogeawuchi, J.C., 

Abayomi, A.A. and Onifade, O., 2025. GREEN 

FINANCE AND ESG INTEGRATION IN 

INVESTMENT STRATEGIES: A DATA-DRIVEN 

APPROACH TO SUSTAINABLE PORTFOLIO 

MANAGEMENT. 

3. Agboola, O.A., Akpe, O.E., Abayomi, A.A., 

Ogeawuchi, J.C., Gbenle, T.P. & Owoade, S., 2025. 

Systematic Review of Performance Optimization 

Techniques for Data Pipelines in High-Volume 

Cloud-Based Analytics Systems. International 

Journal of Scientific Research in Computer Science, 

Engineering and Information Technology, 11(3), 

pp.105–118. DOI: 10.32628/CSEIT25112873. 

4. Ajayi, O.O., Akpe, O.E., Daraojimba, A.I., Ogbuefi, 

E. & Adeyelu, O.O., 2025. Integrating AI and 

Blockchain for Resilient Health Supply Chain 

Management. Engineering and Technology Journal, 

10(4), pp.4749-4756. DOI: 10.47191/etj/v10104.37. 

5. Ajayi, O.O., Ogbuefi, E., Akpe, O.E., Daraojimba, 

A.I. & Adeyelu, O.O., 2025. Developing AI-

Enhanced Digital Twins for Urban Water 

Infrastructure Management. Engineering and 

Technology Journal, 10(4), pp.4765-4771. DOI: 

10.47191/etj/v10104.39. 

6. Akinsooto, O., Ezeanochie, C.C. & Ogunnowo, 

E.O., 2025.  Economic Incentives for EV Adoption: 

A Comparative Study between the United States and 

Nigeria. International Journal of Multidisciplinary 

Research and Growth Evaluation, 6(2), pp.1056–

1064. 

7. Akinsooto, O., Ogunnowo, E.O. & Ezeanochie, 

C.C., 2025. The Future of Electric Vehicles: 

Technological Innovations and Market Trends. 

Engineering and Technology Journal, 10(4), 

pp.4392–4405. DOI: 10.47191/etj/v10i04.04 

Akinsooto, O., Ogunnowo, E.O. & Ezeanochie, 

C.C., 2025.The evolution of electric vehicles: A 

review of USA and global trends. World Scientific 

News, 202, pp.144–159. 

8. Akpe, O.E., Abayomi, A.A., Agboola, O.A. & 

Ogeawuchi, J.C., 2025. Project Management 

Innovation in Data-Centric Environments: A 

Predictive Analytics Approach. Engineering and 

Technology Journal, 10(4), pp.4704-4711. DOI: 

10.47191/etj/v10104.35. 

9. Akpe, O.E., Abayomi, A.A., Daraojimba, A.I. & 

Adanigbo, O.S., 2025. Leveraging Big Data for Risk 

Assessment and Regulatory Oversight in Financial 

Systems. Engineering and Technology Journal, 

10(4), pp.4722-4729. DOI: 10.47191/etj/v10104.37. 

10. Akpe, O.E., Abayomi, A.A., Ogeawuchi, J.C. & 

Agboola, O.A., 2025. Optimizing Health Data 

Interoperability Using Blockchain-Enabled Smart 

Contracts. Engineering and Technology Journal, 

10(4), pp.4733-4740. DOI: 10.47191/etj/v10104.37. 

11. Akpe, O.E., Ajayi, O.O., Ogbuefi, E., Daraojimba, 

A.I. & Adeyelu, O.O., 2025. A Federated Learning 

Architecture for Cross-Border FinTech Risk 

Management. Engineering and Technology Journal, 

10(4), pp.4782-4788. DOI: 10.47191/etj/v10104.41. 

12. Akpe, O.E., Daraojimba, A.I., Abayomi, A.A. & 

Ochuba, N.A., 2025. Optimizing Business Decision-

Making through Data-Driven Strategic Planning 

Frameworks. Engineering and Technology Journal, 

10(4), pp.4671-4678. DOI: 10.47191/etj/v10104.33. 

13. Akpe, O.E., Daraojimba, A.I., Abayomi, A.A. & 

Ochuba, N.A., 2025. Strategic Fraud Risk 

Management in Digital Payment Ecosystems Using 

AI-Driven Models. Engineering and Technology 

Journal, 10(4), pp.4663-4670.  

DOI: 10.47191/etj/v10104.32. 

14. Akpe, O.E., Daraojimba, A.I., Agboola, O.A. & 

Ochuba, N.A., 2025. A Digital Resilience Model for 

Infrastructure Protection in Smart Grid Networks. 

Engineering and Technology Journal, 10(4), 

pp.4713-4720. DOI: 10.47191/etj/v10104.36. 

15. Akpe, O.E., Daraojimba, A.I., Gbenle, T.P. & 

Ochuba, N.A., 2025. Next-Generation Privacy 

Frameworks for Decentralized Financial 

Technologies. Engineering and Technology Journal, 

10(4), pp.4688-4695. DOI: 10.47191/etj/v10104.35. 

16. Akpe, O.E., Ogeawuchi, J.C., Abayomi, A.A. & 

Agboola, O.A., 2025. AI-Powered Framework for 

Climate-Responsive Urban Planning and 

Infrastructure Design. Engineering and Technology 

Journal, 10(4), pp.4696-4703.  

DOI: 10.47191/etj/v10104.34. 

17. Akpe, O.E., Ogeawuchi, J.C., Abayomi, A.A. & 

Agboola, O.A., 2025. Strategic Model for 

Integrating AI and IoT in Predictive Urban Mobility 

Systems. Engineering and Technology Journal, 

10(4), pp.4680-4687. DOI: 10.47191/etj/v10104.32. 

18. Akpe, O.E., Ogeawuchi, J.C., Abayomi, A.A. & 

Agboola, O.A., 2025. Cybersecurity Risk Mitigation 

Model for Smart Infrastructure Governance Using 

Federated AI. Engineering and Technology Journal, 

10(4), pp.4657-4662. DOI: 10.47191/etj/v10104.30. 

19. Akpe, O.E., Ogeawuchi, J.C., Abayomi, A.A. & 

Agboola, O.A., 2025. Systematic Review of ERP-

Driven Operational Transformation in Insurance, 

Utilities, and Critical Infrastructure Organizations. 

International Journal of Scientific Research in 

Computer Science, Engineering and Information 

Technology, 11(3), pp.210–225.  

DOI: 10.32628/CSEIT2511320.  

https://doi.org/10.32628/CSEIT251234
https://doi.org/10.32628/CSEIT25112873
https://doi.org/10.32628/CSEIT25112873
https://doi.org/10.32628/CSEIT2511320


“Developing Compliance Dashboards for Safety Monitoring in Cabin Crew Operations” 

5974 , ETJ Volume 10 Issue 07 July 20251 Maida Nkonye Asata 

 

20. Akpe, O.E., Ogeawuchi, J.C., Agboola, O.A. & 

Abayomi, A.A., 2025. AI-Augmented Data 

Infrastructure for Resilient Public Health 

Surveillance in the U.S. Engineering and 

Technology Journal, 10(4), pp.4751-4758.  

DOI: 10.47191/etj/v10104.39. 

21. Akpe, O.E., Ogeawuchi, J.C., Agboola, O.A. & 

Abayomi, A.A., 2025.  AI-Driven Predictive 

Framework for Mitigating Supply Chain 

Disruptions in Critical Medical Goods. Engineering 

and Technology Journal, 10(4), pp.4742-4749.  

DOI: 10.47191/etj/v10104.38. 

22. Akpe, O.E., Ogeawuchi, J.C., Agboola, O.A. & 

Abayomi, A.A., 2025. A Predictive Framework for 

Intelligent Disaster Response Coordination Using 

Real-Time Data Streams. Engineering and 

Technology Journal, 10(4), pp.4729-4736.  

DOI: 10.47191/etj/v10104.36. 

23. Bako, N.Z., Ozioko, C.N., Sanni, I.O. and Oni, O., 

2025. The Integration of AI and blockchain 

technologies for secure data management in 

cybersecurity. 

24. Balogun, A.Y., Olaniyi, O.O., Olisa, A.O., Gbadebo, 

M.O. and Chinye, N.C., 2025. Enhancing Incident 

Response Strategies in US Healthcare 

Cybersecurity. Journal of Engineering Research 

and Reports, 27(2), pp.114-135. 

25. Cherish, E.I., Aniebonam, E.E., Cong, T.T. and 

Cong, T.T., 2025. Impact of AI on Financial 

Performance of Enterprises. Cuestiones de 

Fisioterapia, 54(5), pp.385-396. 

26. Daraojimba, A.I., Akpe, O.E., Ajayi, O.O., Ogbuefi, 

E. & Adeyelu, O.O., 2025. 

 A Blockchain-Enabled Model for Public Sector 

Transparency and Accountability. Engineering and 

Technology Journal, 10(4), pp.4759-4763.  

DOI: 10.47191/etj/v10104.38. 

27. Daraojimba, A.I., Ojika, F.U., Onaghinor, O., Esan, 

O.J., & Ubamadu, B.C., 2025. Digital Twin 

Framework for Critical Infrastructure Monitoring 

and Predictive Maintenance. IRE Journals, 8(4), 

pp.1271–1277.  

DOI: 10.6084/m9.figshare.25135993. 

28. Ebepu, O.O., Aniebonam, E.E., Waheed, O.O. and 

Asamoah, F., 2025. Advanced Market Analysis and 

United States Business Growth: Identifying 

Emerging Opportunities for Sustainable 

Profitability. 

29. Esan, O.J., Onaghinor, O., Uzozie, O.T., Ojika, F.U., 

& Daraojimba, A.I., 2025. Resilient Infrastructure: 

Framework for Climate-Smart Urban Planning 

Using Integrated Data Systems. IRE Journals, 8(4), 

pp.1255–1264.  

DOI: 10.6084/m9.figshare.25135991. 

30. Essien, N.A., Etukudoh, E.A., Okenwa, O.K., 

Owulade, O.A. & Isi, L.R., 2025. Carbon Capture, 

Utilization, and Storage (CCUS) Hybrid CO₂ 

Sequestration and Enhanced Oil Recovery: A 

Sustainable Approach. Engineering and Technology 

Journal, 10(5), pp.4777-4788.  

DOI: 10.47191/etj/v10i05.08. 

31. Fiemotongha, J.E., Igwe, A.N., Ewim, C.P.M. & 

Onukwulu, E.C., 2025. Global Regulatory 

Compliance and Its Impact on Trading Efficiency: 

Key Best Practices for Oil and Gas Traders in the 

21st Century. International Journal of Scientific 

Research in Science and Technology, 12(3), pp.815-

846. DOI: 10.32628/IJSRST2512393. 

32. Kisina, D., Akpe, O.E., Ochuba, N.A., Daraojimba, 

A.I., Gbenle, T.P. & Adanigbo, O.S., 2025. Digital 

Twin-Enabled Cybersecurity Framework for Smart 

Energy Grids. International Journal of 

Multidisciplinary Research and Growth Evaluation, 

5(1), pp.201–208.  

DOI: 10.54660/IJMRGE.2025.3.2.201-208. 

33. Kisina, D., Akpe, O.E., Ochuba, N.A., Daraojimba, 

A.I., Gbenle, T.P. & Adanigbo, O.S., 2025. 

Systematic Review of Machine Learning 

Techniques for Predictive Maintenance in 

Manufacturing. International Journal of 

Multidisciplinary Research and Growth Evaluation, 

5(1), pp.231–237.  

DOI: 10.54660/IJMRGE.2025.3.2.231-237. 

34. Kisina, D., Akpe, O.E., Ochuba, N.A., Uzoka, A.C., 

Ubanadu, B.C. & Gbenle, T.P., 2025. Systematic 

Review of Federated Machine Learning in 

Decentralized Healthcare Ecosystems. International 

Journal of Multidisciplinary Research and Growth 

Evaluation, 5(1), pp.151–160.  

DOI: 10.54660/IJMRGE.2025.3.151-160. 

35. Kisina, D., Akpe, O.E., Ochuba, N.A., Uzoka, A.C., 

Ubanadu, B.C. & Gbenle, T.P., 2025. Optimizing 

Cross-Border E-Commerce Operations with 

Blockchain-Driven Smart Contracts. International 

Journal of Multidisciplinary Research and Growth 

Evaluation, 5(1), pp.225–230.  

DOI: 10.54660/IJMRGE.2025.3.2.225-230. 

36. Ngoc, N.M., Van Thoi, B., Tien, N.H. and 

Aniebonam, E.E., 2025. Una evaluación de los 

precios de los activos para los rendimientos de las 

carteras de la industria estadounidense. Cuestiones 

de Fisioterapia, 54(3), pp.2107-2116. 

37. Nwankwo, E.E., Aniebonam, E.E., Chikodiri, U.S. 

and Rita, C.N., 2025. Entrepreneurial Environment 

and Cross-Cultural Management: A Road Map for 

Sustaining Nigerian Development. 

38. Nwankwo, E.E., Ewim, D.R.E., Aniebonam, E.E., 

Chikodir, U.S. and Rita, C.N., 2025. Skills for 

engineers to become entrepreneurs for sustainable 

https://doi.org/10.6084/m9.figshare.25135993
https://doi.org/10.6084/m9.figshare.25135993
https://doi.org/10.6084/m9.figshare.25135991
https://doi.org/10.6084/m9.figshare.25135991


“Developing Compliance Dashboards for Safety Monitoring in Cabin Crew Operations” 

5975 , ETJ Volume 10 Issue 07 July 20251 Maida Nkonye Asata 

 

development in Anambra State. World, 2579, 

p.0544. 

39. Nwankwo, E.E., Okafor, G.I., Aniebonam, E.E. and 

Chikodiri, U.S., 2025. Relationship Between 

Gender Discrimination, Work-Life Balance and 

Mental Health: The Nigerian Female Educators’ 

Perspective. International Institute of Academic 

Research and Development, 11(1), pp.296-307. 

40. Obioha Val, O., Lawal, T., Olaniyi, O.O., Gbadebo, 

M.O. and Olisa, A.O., 2025. Investigating the 

feasibility and risks of leveraging artificial 

intelligence and open source intelligence to manage 

predictive cyber threat models. Temitope and 

Olaniyi, Oluwaseun Oladeji and Gbadebo, Michael 

Olayinka and Olisa, Anthony Obulor, Investigating 

the Feasibility and Risks of Leveraging Artificial 

Intelligence and Open Source Intelligence to 

Manage Predictive Cyber Threat Models (January 

23, 2025). 

41. Obioha Val, O., Olaniyi, O.O., Gbadebo, M.O., 

Balogun, A.Y. and Olisa, A.O., 2025. Cyber 

Espionage in the Age of Artificial Intelligence: A 

Comparative Study of State-Sponsored 

Campaign. Oluwaseun Oladeji and Gbadebo, 

Michael Olayinka and Balogun, Adebayo Yusuf and 

Olisa, Anthony Obulor, Cyber Espionage in the Age 

of Artificial Intelligence: A Comparative Study of 

State-Sponsored Campaign(January 22, 2025). 

42. Ochuba, N.A., Kisina, D., Adanigbo, O.S., Uzoka, 

A.C., Akpe, O.E. & Gbenle, T.P., 2025. Framework 

for Enhancing ESG Risk Assessment through 

Explainable AI and Blockchain. International 

Journal of Multidisciplinary Research and Growth 

Evaluation, 5(1), pp.171–178.  

DOI: 10.54660/IJMRGE.2025.5.1.171-178. 

43. Ochuba, N.A., Kisina, D., Uzoka, A.C., Akpe, O.E., 

Ubanadu, B.C. & Gbenle, T.P., 2025. Digital Twin 

Framework for Enhancing Food Safety and 

Agricultural Supply Chain Monitoring. 

International Journal of Multidisciplinary Research 

and Growth Evaluation, 5(1), pp.218–224. DOI: 

10.54660/IJMRGE.2025.3.2.218-224. 

44. Ogbuefi, E., Ajayi, O.O., Akpe, O.E., Daraojimba, 

A.I. & Adeyelu, O.O., 2025. Designing AI-Powered 

Business Intelligence Frameworks for Predictive 

SME Financing. Engineering and Technology 

Journal, 10(4), pp.4802-4813.  

DOI: 10.47191/etj/v10104.43.  

45. Ogbuefi, E., Ajayi, O.O., Akpe, O.E., Daraojimba, 

A.I. & Adeyelu, O.O., 2025. 

 Advancing Real-Time Monitoring Systems for 

Energy Resilience in Smart Cities. Engineering and 

Technology Journal, 10(4), pp.4790-4800.  

DOI: 10.47191/etj/v10104.42. 

46. Ogbuefi, E., Akpe, O.E., Ajayi, O.O., Daraojimba, 

A.I. & Adeyelu, O.O., 2025. Towards a Unified 

Smart Infrastructure Index: A Machine Learning 

Approach. Engineering and Technology Journal, 

10(4), pp.4773-4780. DOI: 10.47191/etj/v10104.40. 

47. Ogbuefi, E., Akpe, O.E., Ajayi, O.O., Daraojimba, 

A.I. & Adeyelu, O.O., 2025. Framework for AI-

Guided ESG Compliance Monitoring in Emerging 

Economies. Engineering and Technology Journal, 

10(4), pp.4739-4746. DOI: 10.47191/etj/v10104.36. 

48. Ogunnowo, E.O., Ogu, E., Egbumokei, P.I., 

Dienagha, I.N. & Digitemie, W.N., 2025. A 

pedagogical model for enhancing mechanical 

engineering education through experimental 

learning and laboratory techniques. Journal of 

Materials Science Research and Reviews, 8(1), 

pp.194–213. DOI: 10.9734/jmsrr/2025/v8i1389 

49. Ogunnowo, E.O., Ogu, E., Egbumokei, P.I., 

Dienagha, I.N. & Digitemie, W.N., 2025. CFD-

based predictive model for the optimization of 

natural convection processes in passive cooling 

systems. Multidisciplinary Global Environment, 

1(1), pp.1–17. 

50. Ogunnowo, E.O., Ogu, E., Egbumokei, P.I., 

Dienagha, I.N. & Digitemie, W.N., 2025. AI-

powered CFD optimization framework for heat flow 

analysis in thermofluid systems. International 

Journal of Scientific Research in Science and 

Technology, 12(6), pp.147–158. 

51. Ogunnowo, E.O., Ogu, E., Egbumokei, P.I., 

Dienagha, I.N. & Digitemie, W.N., 2025. CFD 

simulation model for analyzing the efficiency of 

microchannel heat sinks using nanofluid coolants. 

Frontiers in Multidisciplinary Research, 1(1), 

pp.138–150. DOI: 10.54660/FMR.2025.1.1.138-

150 

52. Ogunnowo, E.O., Ogu, E., Egbumokei, P.I., 

Dienagha, I.N. & Digitemie, W.N., 2025. 

Thermofluid modeling of pin-fin heat sinks for 

enhanced electronics cooling. Frontiers in 

Multidisciplinary Research, 1(1), pp.139–154. DOI: 

10.54660/FMR.2025.1.1.139-154 

53. Ogunnowo, E.O., Ogu, E., Egbumokei, P.I., 

Dienagha, I.N. & Digitemie, W.N., 2025. Machine 

learning framework for predictive analysis of 

thermofluid behavior in compact heat exchanger 

design. Frontiers in Multidisciplinary Research, 

1(1), pp.140–160.  

DOI: 10.54660/FMR.2025.1.1.140-160 

54. Ojika, F.U., Daraojimba, A.I., Onaghinor, O., Esan, 

O.J., & Ubamadu, B.C., 2025. 

 AI-Augmented Fraud Detection Models in Digital 

Banking: A Comparative Evaluation of Machine 

Learning Classifiers. IRE Journals, 8(4), pp.1285–

1291. DOI: 10.6084/m9.figshare.25136000. 

https://doi.org/10.6084/m9.figshare.25136000
https://doi.org/10.6084/m9.figshare.25136000


“Developing Compliance Dashboards for Safety Monitoring in Cabin Crew Operations” 

5976 , ETJ Volume 10 Issue 07 July 20251 Maida Nkonye Asata 

 

55. Ojika, F.U., Daraojimba, A.I., Onaghinor, O., Esan, 

O.J., & Ubamadu, B.C., 2025. Data-Driven HR 

Transformation: Predictive People Analytics Model 

for Organizational Agility. IRE Journals, 8(4), 

pp.1265–1270.  

DOI: 10.6084/m9.figshare.25135992. 

56. Ojika, F.U., Esan, O.J., Daraojimba, A.I., 

Onaghinor, O., & Ubamadu, B.C., 2025. A Multi-

Level Data Strategy Model for Accelerating Digital 

Transformation in Public Sector Organizations. IRE 

Journals, 8(4), pp.1300–1307.  

DOI: 10.6084/m9.figshare.25136002. 

57. Ojika, F.U., Onaghinor, O., Daraojimba, A.I., Esan, 

O.J., & Ubamadu, B.C., 2025. 

 Integrating Real-Time Data Analytics into SME 

Financial Risk Monitoring Systems: A Predictive 

Framework. IRE Journals, 8(4), pp.1245–1253. 

DOI: 10.6084/m9.figshare.25135988. 

58. Olawale, H.O., Isibor, N.J. & Fiemotongha, J.E., 

2025. A Unified Compliance Operations Framework 

Integrating AML, ESG, and Transaction Monitoring 

Standards. International Research Journal of 

Modernization in Engineering, Technology and 

Science, 7(5), pp.5948-5962.  

DOI: 10.32628/IRJMETS70500200288. 

59. Olisa, A.O., 2025. Quantum-Resistant Blockchain 

Architectures for Securing Financial Data 

Governance against Next-Generation Cyber 

Threats. Journal of Engineering Research and 

Reports, 27(4), pp.189-211. 

60. Oluoha, O.M., Odeshina, A., Reis, O., Okpeke, F., 

Attipoe, V. & Orieno, O.H., 2025. 

 Designing Advanced Digital Solutions for 

Privileged Access Management and Continuous 

Compliance Monitoring. World Scientific News, 

203, pp.256-301.  

61. Omisola, J.O., Etukudoh, E.A., Okenwa, O.K., 

Olugbemi, G.I.T. & Ogu, E., 2025. Pore-Scale 

Modeling of CO₂-Brine-Rock Interactions in 

Carbonate Reservoirs: Numerical and Experimental 

Evaluation of Geochemical and Geomechanical 

Changes. International Journal of Multidisciplinary 

Research and Growth Evaluation, 6(3), pp.219-227. 

DOI:10.54660/.IJMRGE.2025.6.3.219-227. 

62. Omisola, J.O., Etukudoh, E.A., Okenwa, O.K., 

Owulade, O.A. & Isi, L.R., 2025. Review of 

Balancing Economic Growth with Environmental 

Sustainability in LNG Project Development. 

International Journal of Multidisciplinary Research 

and Growth Evaluation, 6(3), pp.247-254. DOI: 

10.54660/.IJMRGE.2025.6.3.247-254. 

 

63. Omoegun, G., Fiemotongha, J.E., Omisola, J.O., 

Okenwa, O.K. & Onaghinor, O., 2025. Advances in 

Contract Lifecycle Management Using Digital Tools 

in Oil and Gas Infrastructure Projects. International 

Journal of Multidisciplinary Research and Growth 

Evaluation, 6(3), pp.1138-1156.  

DOI: 10.54660/.IJMRGE.2025.6.3.1138-1156. 

64. Omoegun, G., Fiemotongha, J.E., Omisola, J.O., 

Okenwa, O.K. & Onaghinor, O., 2025. Advances in 

Contract Lifecycle Management Using Digital Tools 

in Oil and Gas Infrastructure Projects. International 

Journal of Multidisciplinary Research and Growth 

Evaluation, 6(3), pp.1138-1156.  

DOI:10.54660/.IJMRGE.2025.6.3.1138-1156. 

65. Omoegun, G., Fiemotongha, J.E., Omisola, J.O., 

Okenwa, O.K., & Onaghinor, O., 2024. Advances in 

ERP-Integrated Logistics Management for 

Reducing Delivery Delays and Enhancing Project 

Delivery. International Journal of Scientific 

Research in Science, Engineering and Technology, 

11(3), pp.547-579. DOI: 10.32628/IJSRSET241488 

66. Onaghinor, O., Esan, O.J., Ojika, F.U., Daraojimba, 

A.I., & Ubamadu, B.C., 2025. 

 Systematic Review of Blockchain-Based Trade 

Compliance Systems for Enhancing Global 

Logistics Integrity. IRE Journals, 8(4), pp.1278–

1284. DOI: 10.6084/m9.figshare.25135994. 

67. Oni, O. and Iloeje, K.F., 2025. Optimized Fast R-

CNN for Automated Parking Space Detection: 

Evaluating Efficiency with MiniFasterRCNN. 

68. Oni, O., 2025. Memory-Enhanced Conversational 

AI: A Generative Approach for Context-Aware and 

Personalized Chatbots. 

69. Onifade, A.Y., Dosumu, R.E., Abayomi, A.A., 

Agboola, O.A. & George, O.O., 2025. 

 Advances in Healthcare Marketing Analytics for 

Patient Demand Forecasting and Service Line 

Optimization. Journal of Frontiers in 

Multidisciplinary Research, 6(1), pp.321–332. DOI: 

10.54660/.JFMR.2023.4.1.321-332. 

70. Onifade, A.Y., Ogeawuchi, J.C. & Abayomi, A.A., 

2025. Workforce Development and Sustainability in 

Logistics: The Role of HR. International Journal of 

Scientific Research in Computer Science, 

Engineering and Information Technology, 11(3), 

pp.226–236. DOI: 10.32628/CSEIT251132 

71. Onukwulu, E.C., Fiemotongha, J.E., Igwe, A.N. & 

Ewim, C.P.-M., 2025. 

The Role of Blockchain and AI in the Future of 

Energy Trading: A Technological Perspective on 

Transforming the Oil & Gas Industry by 2025. 

International Journal of Advanced 

Multidisciplinary Research and Studies, 5(2), pp.48-

65. DOI: 10.62225/2583049X.2025.5.2.3809  

72. Onukwulu, E.C., Fiemotongha, J.E., Igwe, A.N. & 

Ewim, C.P.M., 2025. The Role of Blockchain and AI 

in the Future of Energy Trading: A Technological 

Perspective on Transforming the Oil & Gas Industry 

https://doi.org/10.6084/m9.figshare.25135992
https://doi.org/10.6084/m9.figshare.25135992
https://doi.org/10.6084/m9.figshare.25136002
https://doi.org/10.6084/m9.figshare.25136002
https://doi.org/10.6084/m9.figshare.25135988
https://doi.org/10.6084/m9.figshare.25135988
https://doi.org/10.6084/m9.figshare.25135994
https://doi.org/10.6084/m9.figshare.25135994
https://www.researchgate.net/publication/392250222_Advances_in_Healthcare_Marketing_Analytics_for_Patient_Demand_Forecasting_and_Service_Line_Optimization
https://www.researchgate.net/publication/391643437_Workforce_Development_and_Sustainability_in_Logistics_The_Role_of_HR


“Developing Compliance Dashboards for Safety Monitoring in Cabin Crew Operations” 

5977 , ETJ Volume 10 Issue 07 July 20251 Maida Nkonye Asata 

 

by 2025. International Journal of Advanced 

Multidisciplinary Research and Studies, 5(2), pp.48-

65. DOI: 10.62225/2583049X.2025.5.2.3809. 

73. Rathore, S.P.S., Farhaoui, Y., Aniebonam, E.E., 

Nagpal, T. and Kaushik, P., 2025, March. AI-Driven 

Traffic Congestion Management: A Predictive 

Analytics Approach for Smart Cities. In 2025 IEEE 

International Conference on Interdisciplinary 

Approaches in Technology and Management for 

Social Innovation (IATMSI) (Vol. 3, pp. 1-6). IEEE. 

74. Uzozie, O.T., Onaghinor, O., Esan, O.J., Ojika, F.U., 

& Daraojimba, A.I., 2025. The Role of Edge 

Computing in Enhancing Real-Time Data 

Processing for Disaster Response Systems. IRE 

Journals, 8(4), pp.1292–1299.  

DOI: 10.6084/m9.figshare.25136001. 

  

 

https://doi.org/10.6084/m9.figshare.25136001
https://doi.org/10.6084/m9.figshare.25136001

