
Usability is an important pillar in the user experience of a product. It 
refers to how easily and effectively users can achieve their goals while 
interacting with a product. The ISO 9241-11 standard provides a 
foundational framework defining usability, highlighting three key factors: 
efficiency-the effort required to complete a task, effectiveness-how 
accurately users achieve their goals, and satisfaction-the overall user 
experience and comfort. Building on this foundation, several widely 
adopted usability evaluation tools have emerged, including the System 
Usability Scale (SUS), Net Promoter Score (NPS), User Experience 
Questionnaire (UEQ), Interface Usability Instrument (INUIT), and 
Software Usability Measurement Inventory (SUMI).  

As digital products evolve, usability evaluation faces new challenges. AI-driven features—such as chatbots, 
predictive recommendations, and adaptive interfaces—need usability measures that consider 
explainability, personalization, and user trust. Many existing tools also struggle to assess usability across 
different platforms, devices, and interaction types. Accessibility is another critical issue—traditional 
usability tests often overlook how digital products cater to users with disabilities, particularly in AI-driven 
systems that may introduce new barriers. 

A more effective approach would blend qualitative and quantitative insights while addressing modern 
usability challenges. This includes AI-driven adaptability, cross-platform usability, and inclusive, 
accessible design. Such a balanced approach would provide a deeper, more complete understanding of 
usability, leading to digital products that are intuitive, flexible, and accessible to all users. 

Despite being widely used, these usability testing methods, whether 
qualitative or quantitative, have certain shortcomings. They often 
assess usability in isolation, relying only on data or user opinions, which 
can lead to an incomplete picture of the user experience. Qualitative 
methods, such as focus groups, think-aloud protocols, and diary studies, 
are great for uncovering deep behavioral insights and understanding 
user thought processes. However, they struggle to provide data-driven 
conclusions that require larger sample sizes (Oberoi, 2024). On the other 
hand, quantitative tools like SUS and NPS provide measurable results but 
tend to oversimplify user feedback, often missing key usability issues. 
While they help track metrics like ease of use, error rates, and efficiency, 
they do not reveal deeper user motivations, cognitive processes, or the 
reasons behind behavioral challenges (Laubheimer, 2018). 
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Recognizing the limitations of existing usability evaluation methods, our team developed an integrated
— a multi-dimensional, structured approach that offers a more 

comprehensive usability assessment. Grounded in proven methodologies, such as Nielsen-Norman 
Group's usability heuristics, the Six Minds UX framework, and research from IIT Bombay’s Industrial Design 
Centre, UXE incorporates over 150,000 hours of in-house experience with enterprise and SaaS 
applications. This wealth of knowledge and experience allows UXE to provide actionable, data-driven 
insights where existing methods may often fall short.  



To improve the effectiveness of our approach, we identified eight key factors and twenty four subfactors 
that influence usability. We use detailed parameters to assess these factors and sub-factors, which 
together provide a thorough evaluation of overall usability. Through this multi-layered analysis, the UXE 
Matrix delivers an in-depth understanding of product performance, highlighting areas of strength and 
offering clear pathways for improvement. 

 
User Experience Evaluation (UXE) Matrix

Key Factor Subfactor

Efficiency NA

Learnability
� Ease of Learnin�
� Consistenc�
� Memorability

Effectiveness

� Minimized Error�
� Less Cognitive Demand�
� Navigatio�
� AI Integration

Satisfaction

� Autonom�
� Competenc�
� Emotional Engagemen�
� Aesthetic Quality

Accessibility NA

Ease of Communication

� Scanabilit�
� Consistent Languag�
� Comprehensive Languag�
� System Feedback

Adherence to 

Behavioral Science

Principles

� Chunkin�
� Dual Process Theor�
� Value Framin�
� Attribute Primin�
� Expectancy Theor�
� IKEA Affec�
� Availability Heuristi�
� Social Proof�
� Gestalt Principles

Scalability NA

The UXE 
Architecture

 A Holistic Approach: The UXE Matrix 
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�� Efficiency: It assesses how quickly users can achieve their goals 
within the product. It is considered to be a fundamental aspect of 
usability that directly impacts user performance (Nielsen, 1993). 

�� Learnability: It assesses how quickly and easily users can learn how to 
interact with the product (ease of learning) as indicated by consistency 
in design (consistency) and ease with which users can remember 
interaction patterns (memorability). An easily grasped interface reduces 
initial cognitive load, enabling immediate engagement with core 
functions. Consistent design elements and memorable interaction 
patterns create a framework that users can build upon, minimizing 
mental effort during subsequent usage sessions. 

�� Effectiveness: It assesses how well users can accomplish their tasks 
accurately, with confidence, less errors (minimized errors) and cognitive 
efforts (less cognitive demands) through clear navigation. Intuitive 
navigation and minimized cognitive demands work in tandem to 
streamline user interactions, allowing efficient access to key features 
and focusing attention on tasks rather than interface complexities. This 
foundation, supported by robust error prevention mechanisms, reduces 
troubleshooting overhead and enhances overall system effectiveness 
(Majrashi & Hamilton, 2014; Cobanoglu et al., 2009).

�� Satisfaction: It assesses users’ subjective experience of positive, 
pleasant emotions (emotional engagement) facilitated by the presence 
of aesthetic visual elements (aesthetic quality) and a sense of control 
(autonomy) and competence (competence) in interaction with the 
product. User satisfaction stems from the fulfillment of psychological 
needs - autonomy, competence, and relatedness. When aesthetic 
qualities and user control mechanisms support these needs, they create 
compelling experiences that drive sustained engagement. (Ryan & Deci, 
2000; Tractinsky et al., 2000). 

�� Accessibility: Accessibility ensures that the product is usable by all 
individuals, including those with disabilities. Accessibility as a 
standalone factor is crucial for inclusive design and is supported by 
guidelines such as WCAG (W3C, 2024). 
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�� Ease of Communication: It assesses how effectively users can 
interact with the product and comprehend information. The principles 
of information architecture (Rosenfeld et al., 2015) and dialogue 
design (Shneiderman et al., 2016) emphasize the importance of well-
structured information, clear and consistent language, and effective 
interaction patterns, as key components of communication efficacy in 
user interfaces. 

�� Adherence to Behavioral Science Principles: The development of 
effective user interfaces is fundamentally grounded in behavioral 
science research and its application to UX design. Through the 
systematic implementation of psychological principles such as 
Gestalt principles, value framing, and information chunking etc., 
designers create interfaces that align with users' cognitive processes 
and decision-making patterns. This evidence-based approach 
enables deeper understanding of user behavior and emotional 
responses, ultimately facilitating more informed design decisions 
(Fitz-Patrick, 2023)

�� Scalability: This assessment ensures a consistent, efficient user 
experience across screen states and sizes, while supporting application 
growth. As screens and features expand, a scalable interface easily 
adapts to increasing complexity. Based on our in-house experience, 
scalability has consistently emerged as a significant challenge.

The Scientific Rigor of UXE 
The UXE Matrix was developed following established psychometric principles to ensure reliability and 
validity. 

� Reliability ensures that the evaluation results 
remain consistent across multiple evaluations. It 
was established through peer reviews and expert 
evaluations to maintain objectivity and minimize 
bias. 

� Validity confirms that the scale accurately 
measures what it is intended to assess. Face 
validity was ensured by conducting focused 
group discussions with UX experts.
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UXE Scoring Protocol

The UXE features a modular scoring structure that 
allows for flexible and adaptable evaluations across 
various products. The scoring system begins with the 
stakeholders and evaluators collaboratively selecting 
relevant criteria while excluding non-applicable 
elements, based on the specific needs and context of 
the product. This collaborative selection process 
ensures that assessments remain focused, relevant, 
and tailored to each unique use case. Multiple 
evaluators then independently rate the product on 
the selected criteria, and their individual ratings are 
then averaged to produce usability score.  

This structured approach enhances the reliability of 
the evaluation by minimizing evaluator biases and 
ensuring a balanced representation of perspectives 
from all relevant stakeholders. Additionally, the 
quantitative ratings are complemented by qualitative 
insights, including product screenshots and 
observation notes provided by evaluators. This 
combination of quantitative and qualitative data 
enriches the assessment, offering deeper context 
and actionable recommendations. 

With its structured scoring protocol, the UXE 
addresses the subjectivity issues common in 
conventional evaluation methods. The matrix's 
quantifiable metrics enable both longitudinal studies 
of usability improvements and cross-industry 
benchmarking. Central to the UXE matrix's 
effectiveness are these key elements: �

 UXE combines standardized 
usability metrics from ISO standards—such as 
efficiency and effectiveness—with insights into 
key behavioral factors like emotional engagement, 
autonomy, and competence. This ensures a 
holistic evaluation of both functional and 
experiential aspects of user interactions.

� Holistic evaluation:

� Context-aware assessment:

� AI-centric evaluation:

� Ecologically valid evaluation of user 
experience:

� Cross-platform scalability:

 Unlike traditional 
methods that focus primarily on task 
completion rates and error counts, UXE 
incorporates contextual factors such as social 
influences, environmental conditions, and 
behavioral science principles. This results in 
usability evaluations that reflect real-world 
user experiences. �

 Traditional usability 
testing methods have yet to evolve adequately 
to assess the dynamic adaptive interactions of 
AI-augmented interfaces. The UXE Matrix fills 
this gap by offering a comprehensive 
evaluation of AI-powered experiences. The 
framework ensures that AI integration is 
evaluated for its contribution to overall product 
effectiveness, while ensuring balance between 
automation and user agency.�

 Assessment of qualitative 
elements alongside behavioral science 
principles and fundamental interaction factors 
such as ease of communication and 
accessibility. �

 As user 
experiences expand across smartphones, 
smartwatches, tablets, and other emerging 
mediums, ensuring consistency across 
platforms is a major challenge. UXE evaluates a 
product’s scalability, ensuring a seamless user 
experience across multiple devices and 
interaction modalities. 



The Next Frontier in Usability Evaluation:

AI & Beyond

The UXE Matrix represents a paradigm shift in 
usability evaluation by addressing the limitations 
of conventional methods and providing a holistic, 
context-aware, and scalable framework. Unlike 
traditional approaches that often focus on static 
usability metrics, UXE integrates standardized 
usability principles with behavioral science 
insights, ensuring a comprehensive understanding 
of user interactions. By combining quantitative 
precision with qualitative depth, it delivers 
actionable insights. 

One of the matrix's key strengths lies in its 
adaptability. As user experiences become 
increasingly complex—spanning multiple devices, 
screen sizes, and interaction modalities—UXE 
ensures consistent evaluations across diverse 
digital environments. This makes it particularly 
valuable for assessing product scalability and 
emerging technologies, including AI-driven 
interfaces. As AI-driven interfaces grow, traditional 
usability methods struggle to keep up missing key 
factors like personalization, explainability, and user 
trust—crucial for AI-powered experiences. 

The UXE Matrix bridges this gap by focusing on AI 
automation with user control, ensuring smarter 
systems improve usability rather than complicate 
it. 

Beyond AI, UXE’s focus on behavioral science 
principles, accessibility, and contextual usability 
ensures that products are not just functional, but 
engaging and inclusive. In an era where user 
expectations continue to evolve, adopting a 
nuanced, research-driven approach like UXE is 
essential for creating intuitive, scalable, and high-
impact digital solutions. While UXE provides strong 
foundations, future research must focus on 
refining existing frameworks and developing new 
heuristics specifically tailored to AI interactions. 
These developments need to address critical 
aspects such as transparency in AI decision-
making processes, appropriate levels of system 
anthropomorphism, and the optimal balance 
between automation and user control. As we 
navigate this technological frontier, the field of 
usability testing must continue to evolve alongside 
AI advancement.  
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