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Introduction 

Background and context 

In the era of rapid digital transformation, the design and development of artificial intelligence (AI) 

platforms are evolving beyond technical capabilities alone, shifting toward a more human-centric focus 

(Ciano et al., 2025). With increasing demands for scalable, intelligent software solutions that serve a 

global user base, the emphasis on designing AI systems that are not only technologically robust but also 

socially relevant has become a key research and industrial imperative (Li & Duan, 2025). Organizations 

today are investing heavily in AI to optimize operations, personalize services, and innovate product 

development, but many solutions still lack adaptability to diverse user needs across different regions 

and cultures (Pan et al., 2023). Therefore, there is a critical need to align AI development with human-

centered principles to ensure usability, inclusivity, and adoption at scale. 

 

ARTICLE INFO ABSTRACT 

Received: 01 Apr 2025 

Revised: 15 May 2025 

Accepted: 25 May 2025 

The growing demand for intelligent, scalable, and ethically aligned software has 

intensified the need for AI platforms that balance technological robustness with 

human-centered design. This study presents a holistic framework for designing 

human-centered AI platforms intended for global scalability by integrating product 

engineering principles and market-ready architecture. Employing a design-based 

research methodology, the platform was co-developed with users through iterative 

prototyping and evaluated for usability, scalability, and fairness. Usability assessments 

using the System Usability Scale (SUS) showed high satisfaction rates across 

professional developers, citizen developers, and end users. Performance benchmarks 

confirmed the system's ability to operate efficiently across cloud, edge, and on-premise 

environments, with edge deployment yielding the most balanced latency and 

throughput. Multiple regression analysis revealed that architectural modularity, 

transparency, and multilingual support significantly influenced user adoption. A 

fairness audit across demographic groups found equitable outcomes overall, with 

slight disparities observed for non-native-language users. These results emphasize the 

importance of integrating human-centered principles into AI development to ensure 

accessibility, trust, and adaptability. The study concludes with a validated design 

approach that positions AI platforms to succeed both technologically and socially in 

global software ecosystems. 
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Human-centered design in AI systems 

Human-centered AI involves designing intelligent systems that consider human values, cognitive 

capacities, and behavioral patterns throughout the lifecycle of the software (Suganya et al., 2025). It 

emphasizes transparency, interpretability, and user empowerment. By incorporating user feedback 

loops, intuitive interfaces, and ethical safeguards, human-centered AI platforms can bridge the gap 

between technological potential and human experience (Hwang et al., 2025). This approach does not 

just improve user interaction but enhances trust, satisfaction, and real-world impact. In global software 

environments, where variability in language, infrastructure, and user literacy is substantial, such 

principles become even more critical to ensure equitable access and engagement (Chrysikou et al., 

2024). 

Scalability and global software demands 

Scalability is one of the cornerstones of modern software engineering. For AI platforms to function 

globally, they must be scalable across markets with differing technical, regulatory, and user contexts 

(Bhatnagar et al., 2023). A scalable AI platform must manage data heterogeneity, support multi-modal 

interfaces, adapt to varying deployment environments (on-premises, cloud, edge), and handle cross-

border privacy and security constraints. The fusion of AI scalability with a human-centered design 

approach ensures that growth in system capabilities aligns with the diverse needs of a global user base 

(Meselhy & Almalkawi, 2025). Moreover, the rise of decentralized digital infrastructures calls for 

architectures that are both adaptable and resilient, capable of rapid iteration without compromising 

core design principles. 

Integrated product engineering approach 

To achieve scalable and usable AI solutions, integrated product engineering plays a vital role. This 

approach unifies software development, user experience design, hardware compatibility, and lifecycle 

sustainability into a single coherent process. (Schiuma & Santarsiero, 2024) Instead of operating in 

silos, cross-functional teams collaborate to develop market-ready products that are not only intelligent 

and scalable but also robust, secure, and context-aware. Integrated product engineering enables early-

stage alignment of AI capabilities with end-user requirements, reduces development cycles, and fosters 

continuous improvement. This is essential when delivering AI software across domains such as 

healthcare, finance, logistics, or education, where domain-specific customization is non-negotiable 

(Bermejo-Martín & Rodríguez-Monroy, 2020). 

Market-ready architecture for sustainable deployment 

The success of any AI platform depends heavily on the architecture that underpins it. A market-ready 

architecture is defined by its ability to support modularity, interoperability, and rapid deployment 

(Roach, 2024). It anticipates evolving business models and regulatory environments while providing 

flexibility for updates and enhancements. In the context of human-centered AI, the architecture must 

also accommodate user feedback mechanisms, transparency features, and adaptive learning capabilities 

(Bengler et al., 2023). Designing such an architecture requires close integration between engineering, 

product strategy, and market research. By embedding human values at the architectural level, 

developers can create AI platforms that are not only technically feasible but also socially and 

commercially sustainable. 

 

 



Journal of Information Systems Engineering and Management 
2025, 10(57s) 

e-ISSN: 2468-4376 

 

https://jisem-journal.com/ Research Article  

 

455 
Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons 

Attribution License which permits unrestricted use, distribution, and reproduction in any medium, provided the original work 

is properly cited. 

 

Objective of the study 

This research aims to present a multi-layered framework for designing human-centered AI platforms 

that are globally scalable, using an integrated product engineering methodology and a market-ready 

architecture. It explores how these components interact to produce intelligent systems that are capable 

of delivering value across diverse contexts and user expectations, thereby advancing the future of 

ethical, accessible, and impactful AI. 

Methodology 

Research design and framework development 

The methodology adopted for this study is rooted in a multi-phase, design-based research (DBR) 

approach that combines qualitative user research, iterative system design, and quantitative validation. 

The overarching framework integrates principles from human-computer interaction (HCI), product 

engineering, and software architecture to formulate a scalable and human-centered AI platform. The 

development process was informed by existing models of integrated product engineering, where cross-

functional teams—including AI developers, UX designers, data scientists, product managers, and target 

users—collaboratively shaped system requirements and functionalities. The objective was to ensure the 

AI platform could be scaled globally while maintaining relevance and adaptability across user 

demographics. 

Designing human-centered AI platforms 

To embed human-centered principles into the AI platform, the study employed ethnographic methods, 

user persona development, and usability testing. A diverse cohort of participants from various 

geographic, socio-economic, and professional backgrounds were interviewed and observed. These 

insights informed the creation of user personas and behavioral models that influenced the AI system’s 

design. The interface, decision-making logic, and feedback loops were tailored to ensure inclusivity, 

trust, and transparency. Key features such as explainability (XAI), natural language processing (NLP) 

for multilingual support, and adaptive UI components were developed and tested through iterative 

prototyping cycles. Usability was assessed using System Usability Scale (SUS) scores and cognitive 

walkthroughs, with statistical analysis conducted to quantify satisfaction across different user 

segments. 

Engineering scalable global software 

The scalability of the AI platform was ensured through a combination of microservices architecture, 

containerized deployment, and API-first development. Simulations were run using synthetic and real-

time datasets from multiple domains (e.g., healthcare, finance, logistics) to assess system performance 

across different scales. Load testing and stress testing were conducted using tools like Apache JMeter 

and Locust, and the resulting data were analyzed using descriptive statistics and performance metrics 

such as latency, throughput, and resource utilization. Scalability was benchmarked across three 

deployment environments: cloud (AWS, GCP), hybrid edge-cloud systems, and on-premise setups. 

Analysis of variance (ANOVA) was performed to identify significant differences in performance across 

deployment environments and use cases. 

Integrated product engineering workflow 

A central part of the methodology was the implementation of an integrated product engineering 

workflow, which synchronized product lifecycle phases—from concept design and system modeling to 
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market validation. Agile development cycles were used to iteratively refine the product, with sprint 

reviews focused on verifying alignment between technical output and user expectations. A requirements 

traceability matrix (RTM) was maintained to link user needs to engineering features and test outcomes. 

Design Thinking sprints enabled rapid ideation, while DevOps pipelines ensured continuous integration 

and delivery. Statistical tools such as Principal Component Analysis (PCA) and cluster analysis were 

used to reduce feature complexity and group product functionalities based on user relevance. 

Validation and statistical analysis 

Quantitative data were collected through structured surveys, performance benchmarks, and real-world 

pilot deployments. The effectiveness of the human-centered features was statistically evaluated using 

paired sample t-tests comparing pre- and post-deployment usability and satisfaction scores. Regression 

analysis was used to assess the relationship between architectural choices (e.g., modularity, interface 

types) and user adoption rates. Additionally, a Structural Equation Modeling (SEM) framework was 

applied to identify latent variables influencing trust and usability in AI systems. 

Ethical considerations and bias mitigation 

All user studies were conducted under institutional ethics clearance, with informed consent obtained 

from participants. To ensure fairness and reduce bias, fairness-aware ML models were tested, and 

demographic parity metrics were analyzed. Differential performance across demographic subgroups 

was statistically assessed using chi-square tests and fairness disparity indices. 

Results 

The findings from the study highlight the effectiveness and performance of the designed human-

centered AI platform across usability, scalability, adoption, and fairness dimensions. Based on usability 

evaluations conducted with three distinct user groups—professional developers, citizen developers, and 

end users—the System Usability Scale (SUS) scores demonstrated consistently high levels of 

satisfaction. As presented in Table 1, professional developers reported the highest mean SUS score of 

82.1 (SD = 5.0), followed by citizen developers (78.4, SD = 6.1) and end users (74.0, SD = 7.2). Notably, 

over 80% of all user categories rated their experience as satisfactory. These results are visually 

summarized in Figure 1, where the SUS scores with standard deviation error bars reflect the platform’s 

usability consistency across diverse user types. 

Table 1. Usability outcomes for human-centered AI platform (N = 180) 

User Group n Mean SUS Score SD Satisfaction Rate (≥ 80 %) 

Professional Developers 50 82.1 5.0 90 % 

Citizen Developers 60 78.4 6.1 85 % 

End Users 70 74.0 7.2 80 % 

 

Scalability and performance benchmarking further supported the robustness of the system architecture 

under high demand. During peak load testing with 5,000 concurrent users, the cloud deployment 

achieved the highest throughput (2,100 transactions/second), though it exhibited the highest median 

latency (600 ms). Edge deployment offered the most balanced performance with a latency of 400 ms 

and throughput of 1,850 transactions/second. On-premise setups showed moderate results with higher 

latency (500 ms) and lower throughput (1,450 transactions/second), as shown in Table 2. These latency 

trends across user loads and environments are plotted in Figure 2, which illustrates the relative 
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performance efficiency of the edge environment under scaling demands. A one-way ANOVA confirmed 

significant differences in latency across deployment environments (F(2, 12) = 48.7, p < 0.001). 

Table 2. Performance benchmarks under peak load (5 000 concurrent users) 

Deployment 

environment 

Throughput (tx 

s⁻¹) 

Median latency 

(ms) 

CPU utilisation (%) 

Cloud 2 100 600 78 

Edge 1 850 400 71 

On-Prem 1 450 500 82 

One-way ANOVA for latency across environments: F(2, 12) = 48.7, p < 0.001. 

To understand user adoption factors, a multiple regression analysis was conducted using architectural 

and design predictors. As indicated in Table 3, modularity of the architecture (β = 0.42, p < 0.001), 

transparency features (β = 0.31, p < 0.001), and local-language coverage (β = 0.26, p = 0.004) were all 

significant positive predictors of 30-day adoption rate, explaining 62% of the variance. Training-time 

efficiency, however, did not show a significant effect (β = 0.07, p = 0.279). 

Table 3. Multiple-regression predicting 30-day user adoption (R² = 0.62) 

Predictor (Standardised) β SE t p 

Architectural Modularity 0.42 0.07 6.18 < 0.001 

Transparency Index 0.31 0.08 3.88 < 0.001 

Local-Language Coverage 0.26 0.09 2.93 0.004 

Training-Time Efficiency 0.07 0.06 1.09 0.279 

 

Finally, a fairness audit was carried out across demographic sub-groups to evaluate bias mitigation in 

the AI system. As shown in Table 4, all demographic groups except non-native-language speakers met 

the fairness threshold (equalized-odds Δ ≤ 0.10). The non-native-language user group showed a slightly 

higher disparity (Δ = 0.11), suggesting a need for improvement in multilingual model tuning and 

interface localization. Overall, the results suggest that the human-centered AI platform is usable, 

scalable, and equitable, with minor adjustments required to optimize performance for all user groups. 

Table 4. Fairness assessment across demographic sub-groups 

Sub-group Equalised-Odds Δ Disparity Ratio Pass/Fail (≤ 0.10) 

Male 0.04 1.03 Pass 

Female 0.06 0.97 Pass 

High-income users 0.05 1.05 Pass 

Low-income users 0.08 0.92 Pass 

Non-native-language 

speakers 

0.11 0.88 Fail 
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Figure 1: Mean SUS scores by user group 

 

Figure 2: Latency vs Concurrent Users Across Deployment Environments 

Discussion 

Human-centered design enhances usability across user groups 

The usability outcomes from this study underscore the strength of incorporating human-centered 

design into AI platform development. The high System Usability Scale (SUS) scores across all user 

groups, particularly professional and citizen developers, reflect a well-balanced interface that aligns 

with user expectations and cognitive models (Wang & Casciani, 2024). These results, as shown in Table 

1 and Figure 1, validate the importance of early-stage user involvement, iterative design cycles, and 

contextual customization. The usability score for end users, though slightly lower, remains well above 
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average, indicating that the system is intuitive even for non-technical audiences. This suggests that 

design efforts focused on accessibility, including simplified workflows and adaptive UI components, 

were effective (Chrysikou et al., 2024). Future improvements can be directed at enhancing user 

onboarding and localization features to further support less tech-savvy users. 

Scalability and deployment versatility across environments 

Performance benchmarks reveal that the system is highly scalable and performs reliably across cloud, 

edge, and on-premise deployment environments. As indicated in Table 2 and Figure 2, the cloud 

deployment yielded the highest throughput, though with a trade-off in latency, particularly under heavy 

concurrent-user loads. The edge deployment proved most efficient in balancing latency and throughput, 

making it the optimal choice for real-time applications in bandwidth-constrained or latency-sensitive 

environments (Kleinschmidt et al., 2019). The significant differences in latency performance (ANOVA, 

p < 0.001) highlight the importance of architectural modularity and deployment strategy in global-scale 

software engineering. These findings support the notion that AI platforms intended for global use must 

be designed with deployment flexibility in mind, enabling tailored optimization based on infrastructure 

constraints (Petrik et al., 2019). 

Architectural modularity drives adoption 

The regression analysis offers valuable insights into the architectural and design factors influencing 

platform adoption. As shown in Table 3, architectural modularity emerged as the most powerful 

predictor of short-term adoption, underscoring its role in enabling scalability, adaptability, and system 

maintainability. Transparency features, such as explainable AI modules and audit trails, also 

significantly predicted user engagement, reinforcing the growing importance of trust and accountability 

in AI adoption (Ghassemi et al., 2024). Interestingly, local-language coverage had a measurable positive 

impact, confirming the utility of integrating language-specific NLP models and interface localization to 

serve diverse linguistic communities. On the other hand, training-time efficiency had no significant 

impact, suggesting that users prioritized transparency and adaptability over the underlying model 

optimization speed (Pentelovitch & Nagel, 2022). 

Fairness audit reveals opportunities for improvement 

The fairness evaluation, summarized in Table 4, generally supports the equity of the platform across 

most demographic groups, including gender and socioeconomic status. However, the system exhibited 

a mild disparity in its performance for non-native-language speakers. This gap, though marginal, 

highlights the complexity of achieving demographic parity in multilingual AI systems (Rotondo et al., 

2025). While initial efforts in language model fine-tuning and UI adaptation proved largely successful, 

this result points to the need for more robust natural language processing (NLP) pipelines that consider 

regional dialects, mixed-language inputs, and culturally contextualized semantics (Xiao et al., 2025). 

Incorporating adaptive learning mechanisms that personalize system outputs based on user feedback 

could help close these gaps over time (Caddle et al., 2025). 

Implications for global AI platform design 

Collectively, the results affirm that a well-integrated, human-centered AI platform can be both globally 

scalable and locally relevant. The study demonstrates that combining design thinking with integrated 

product engineering leads to systems that not only perform under load but also resonate with diverse 

users (Delikostidis et al., 2016). The human-centric features transparency, inclusivity, and modularity 

enhance usability and trust, which in turn drive adoption and long-term sustainability. For AI to be 
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meaningfully embedded into global software ecosystems, developers must go beyond algorithmic 

accuracy and prioritize design strategies that reflect the realities of different user environments (Lee, 

2025). This research offers a replicable blueprint for creating AI platforms that are not only technically 

sound but also ethically and socially responsive. 

Conclusion 

This study presents a comprehensive approach to designing human-centered AI platforms that are 

scalable, globally deployable, and grounded in integrated product engineering. The findings clearly 

demonstrate that usability, performance, and fairness can coexist when system architecture is 

thoughtfully aligned with human values and real-world constraints. High usability scores across user 

groups, robust performance under varying deployment environments, and statistically significant 

adoption predictors underscore the platform's effectiveness. Moreover, the modest disparity identified 

in fairness assessments points to areas for iterative refinement, particularly in multilingual inclusivity. 

By integrating transparency, modularity, and user-centered design principles from the earliest stages 

of development, the research offers a replicable and sustainable model for building AI systems that are 

not only technically sound but also socially responsible and market-ready for global adoption. 
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