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Abstract—The rapid evolution of mobile applications has
intensified the need to prioritize and systematically evaluate user
experience (UX) aspects. This paper introduces a domain-
independent hybrid framework that ranks UX aspects and their
evaluation methods. The framework integrates the MOSCOW
method and the Analytic Hierarchy Process (AHP) to evaluate UX
based on User Profiles, App Domain Specificity, Task Complexity,
and Feasibility. A Use Value—Effort/Complexity matrix further
supports the evaluation of methods by considering evaluation
goals, user profiles, application domain, stage of development,
data needs, resource availability, technical complexity, and ease of
data collection and analysis. Six evaluators validated the
framework with a case study, including three domains: mobile
banking, gaming, and health. The framework enabled them to
agree on core UX priorities, demonstrating its flexibility and
practicality, offering a clear method for prioritizing and
evaluating UX across mobile app domains.
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L INTRODUCTION

Mobile apps serve users across diverse domains and are
increasingly expected to deliver high-quality UX [1]. As a
multifaceted concept, UX plays a central role in shaping user
satisfaction, retention, and overall app success [2] [3][4] [5] [6]
[7]. Tt is influenced by the user’s internal state, system
characteristics, and interaction context [8]. Different types of
mobile apps emphasize different UX priorities. For example,
shopping apps may emphasize visual aesthetics, while business
apps often prioritize efficiency [9]. However, systematic studies
of how UX priorities vary by domain remain limited [9] [10].
highlighting the need for structured frameworks to prioritize UX
aspects and their evaluation methods. Much like requirement
prioritization in software engineering, selecting a few key UX
aspects is a straightforward process. However, managing a
wider range of UX aspects and choosing suitable evaluation
methods becomes complex [11]. Prioritizing helps teams make
better decisions, use resources efficiently, and focus on UX
evaluation for mobile app development. Not all UX aspects or
evaluation methods are equally relevant or feasible across
different mobile app domains [11]. Several prioritization
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techniques have been proposed in software engineering,
including AHP, MOSCOW, Cumulative Voting (CV), and
fuzzy logic, each with its own advantages and limitations [11].
For example, AHP offers consistency and structure through
pairwise comparisons, but it becomes unwieldy with large item
sets [11]. The MOSCOW method offers a straightforward
approach by categorizing items as "Must," "Should," "Could,"
or "Won't," yet it lacks the precision of more mathematically
grounded methods [11]. Therefore, hybrid approaches are better
suited to strike a balance between usability and rigor. Hence, this
paper proposes a domain-independent framework that combines
the MOSCOW method with AHP to address these challenges.
First, MOSCOW  reduces the number of UX aspects,
simplifying the prioritization process. Then, AHP ranks the
remaining aspects through pairwise comparisons, providing a
structured and systematic decision-making method. AHP is
particularly well-suited for multi-criteria decision-making [12]
and has been extensively applied in human-computer interaction
(HCI) research, especially for prioritizing usability criteria and
assessing UX problems [12]. Additionally, we introduce the Use
Value-Effort/Complexity Matrix to prioritize the evaluation
methods of the UX aspects. This framework assesses the priority
of UX methods based on two axes: value and implementation
effort [12] [9]. By plotting each item on this matrix,
development teams can make informed, strategic decisions
about which initiatives to prioritize based on their potential
value and the complexity of their implementation [9] which
gives the organizations a quantifiable reasoning framework [13].
The framework considers key criteria such as user profiles,
application domain, task complexity, and feasibility to tailor
decisions to specific contexts. Previous studies have shown that
the type of product or service, user profiles, and the context of
use are critical factors influencing UX [14] [15]. The study
(framework) aims to: (1) Facilitate the identification of core UX
aspects across various mobile app domains; (2) Provide a
structured method to select suitable UX evaluation methods; (3)
Reduce bias and ad-hoc decisions in UX planning and
evaluation by considering key criteria. To validate the
framework, we conducted a case study involving six evaluators
across three mobile domains: banking, gaming, and health. The
framework helped evaluators systematically prioritize UX
aspects and select feasible, high-impact evaluation methods.



The remainder of this paper is organized as follows: Section
IT reviews related work. Section III describes the proposed
framework. Sections IV, V, and VI present the case study,
discussion and implications, and threats to validity. Section VII
concludes with directions for future work.

II. RELATED WORK

Several studies have employed multi-criteria decision-
making (MCDM) methods to prioritize UX. For example,
Gutiérrez et al. [16] combined Fuzzy Cognitive Maps and
DEMATEL to rank quality attributes in augmented reality apps,
demonstrating the value of structured prioritization. Moreover,
Klein et al. [9] utilized the Kano model to categorize and
prioritize UX elements of voice user interfaces (VUIs) obtained
from user data through a survey, while Deutschlénder et al. [17]
concentrated on assessing the UX elements of VUIs, mainly
focusing on the variation of these elements among different user
groups, such as age. The researchers explored potential age-
specific characteristics to determine the impact of age on UX
prioritization. Employing the Kano model with age
segmentation, they categorized 32 UX elements based on data
collected from 384 VUI users. Similarly, Malinka et al. [18]
utilized the Kano model to prioritize quality principles for health
apps, gathering input from physicians. Additionally, user
surveys are among the methods used for prioritization. Schrepp
et al. [18] surveyed users across product categories, identifying
the most critical UX elements for design.Likely, Klingbeil et al.
[19] explored the prioritization of UX elements in learning
environments to measure user satisfaction by integrating them
into a questionnaire. Concerning the AHP technique, Dhouib et
al. [12] addressed the prioritization of usability criteria, utilizing
the AHP in adaptive user interfaces of information systems,
thereby providing a structured framework for evaluating
adaptive systems. While studies have not yet prioritized UX
evaluation methods, Rajeshkumar and Omar [20] proposed a
taxonomy of 89 UX evaluation methods (UXEMSs), organized
by study type, phase, and evaluator role. Although this research
did not center on prioritization, it provided a framework for
selecting appropriate evaluation methods for different
development stages, supporting the use of relevant methods in
interaction design. However, most prior studies are domain-
specific (e.g., learning [19], health [18], VUIs [17] [9]) or focus
only on usability [12]. Furthermore, in the augmented reality
(AR) field, studies such as[16] concentrate on weighting system
attributes rather than comparing different alternatives.
Additionally, some studies rely on questionnaires as the primary
tool for prioritization [21], and one study integrates methods like
AHP [11] within the MOSCOW technique for requirements
engineering prioritization, without including any specific
criteria. None, however, systematically prioritizes UX
evaluation methods. Consequently, a domain-independent,
systematic approach to prioritizing and ranking UX aspects and
evaluation methods across various context criteria is needed to
advance research and practice in the field.

III. PROPOSED FRAMEWORK

This paper presents a domain-independent hybrid
framework comprising two main phases that could be used

' Aspects and evaluation methods tool
(https://github.com/PapersRepository/Framework-1-2-

/blob/117£5535d¢82a0d923f05e2ec698119c17616df9/Aspects%20ranking%20tool.xIsx )
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separately (as illustrated in Fig. 7): the first focuses on ranking
UX aspects for evaluation from a comprehensive list, and the
second prioritizes the evaluation methods available for these
aspects. The framework has been automated using Excel! to
facilitate this process, making it accessible and easy to apply.

Phase-1: Ranking UX Aspects

Stage-2

Ranked UX aspects list

Stage-1

Aspects
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method
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Phase-2: Prioritizing UX Evaluation Methods
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Fig. 1. Proposed framework.

A. Ranking UX Aspects

Our framework combines the MOSCOW method [11] and
the AHP [22] to systematically rank UX aspects. The process
begins with Stage-1, where each UX aspect is categorized using
the MOSCOW method into one of four priority groups:
(1)Must-have aspects are of the highest priority and are critical
for the app's functionality and user satisfaction; (2) Should-have
aspects are important for enhancing UX but are not essential for
the app's core functionality; (3) Could-have aspects are non-
essential but can further improve UX; (4) Won't-have aspects
hold the lowest priority due to irrelevance, low impact, or
existing constraints.

Each UX aspect is assessed across four criteria—User
Profiles, App Domain Specificity, Task Complexity, and
Feasibility (TasLe /)—recognized as key in human-technology
interaction [15] [23] [24]. Aspects rated as “Must-have” or
“Should-have” in at least one criterion are retained. This filtering
step reduces complexity [11] by excluding non-essential aspects
and focusing on those most relevant for the next stage.

TABLE I. CRITERIA USED IN STAGE-1 (MOSCOW ) AND STAGE-2 (AHP).

Criteria Definition

The importance of this aspect for the different user groups

User profiles of the mobile app.

App domain | The relevance of this aspect to the mobile apps domain will
specificity be developed or evaluated.

Task . The importance of this aspect for assessing complex tasks.
complexity

Feasibility The feasibility of implementing/evaluating this aspect,

given available resources (time, cost, personnel).




In Stage-2, the initial list of UX aspects is ranked using the
AHP method, as outlined in [22]. The AHP hierarchy is
structured into two levels: the first level comprises the criteria
used in the MOSCOW method (user profiles, app domain
specificity, task complexity, and feasibility), and the second
level includes the alternatives, which are the UX aspects derived
from Stage-1. During the criteria pairwise comparison step,
evaluators assess the relative importance of each criterion using
a nine-point scale, ranging from "equally important" (ratio = 1)
to "extremely important”" (ratio 9). These comparisons
automatically generate the criterion weights. Following this, the
evaluator rates the alternatives (UX aspects) against each
criterion using the same nine-point scale. The alternatives'
scores are generated automatically based on these evaluations.
As a result, the framework produces a ranked list of UX aspects
by combining the criterion weights with the scores of the
alternatives. Since the process is expert-led, evaluator
differences are expected; the ranking makes them explicit and
provides a defensible basis for selection. In practice, we select
the smallest top-K list that covers all criteria and achieves a
cumulative weight of ~60-70%, ensuring that domain-specific
needs (e.g., Safety in regulated sectors) are met. This creates a
tailored evaluation set while avoiding ad hoc choices. External
factors such as UX maturity or compliance may also be
considered. Future work will formalize the selection process and
test various thresholding strategies to achieve consistent,
context-sensitive prioritization.

B. Prioritizing UX Evaluation Methods

In the second part of our framework, we prioritize UX
evaluation methods for evaluating the ranked UX aspects using
a Use Value-Effort/Complexity matrix [13]. As illustrated in Fig.
2, the matrix is structured along two axes: the Use Value axis,
which measures the method's significance for evaluating a
specific UX aspect, and the Effort/Complexity axis, which
captures the complexity or effort required to apply the method.
The matrix is divided into four quadrants, each offering insights
into method prioritization:

e Upper Left Quadrant: Methods in this quadrant exhibit high
Use Value and low Effort/Complexity, making them highly
efficient and ideal candidates for prioritization due to their
high impact and minimal resource demands.

e Lower Right Quadrant: Methods in this quadrant have low Use
Value and high Effort/Complexity, indicating that they are
resource-intensive and offer limited benefit, suggesting they
should be deprioritized or avoided unless necessary.

o Other Quadrants: Methods in these quadrants can be evaluated
based on specific needs and constraints.

*s

value

#

* -

effort
Fig. 2. Example of Use Value-Effort/Complexity Matrix [13].

Several factors influence the positioning of methods within
the Use Value—Effort/Complexity matrix. For Use Value, five
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aspects guide the assessment. (1) Evaluation goals direct how
well the method aligns with specific objectives, such as
assessing experiences before use, capturing snapshots during
interaction, evaluating tasks or activities, or examining long-
term UX [20]; (2) User profiles indicate whether the method
effectively accommodates the characteristics of the target users,
such as novices versus experts; (3) The application domain
determines the method’s suitability for the type of app being
assessed (e.g., e-commerce compared to health apps); (4) The
stage of development [20] reveals how effectively the method
serves the current phase, whether during prototyping or post-
launch evaluation; (5) The type of data required determines
whether the method yields qualitative insights (e.g., user
perceptions) or quantitative metrics (e.g., performance
measures). For Effort/Complexity, three main factors play a
role: (1) Resource availability shapes constraints such as
budget, time, and personnel [20]; (2) Technical complexity
refers to the difficulty of implementing the method, including
the tools, platforms, or setup required; (3)The ease of data
collection and analysis determines how straightforward it is to
gather and interpret data once the method is applied.

Each method is rated on these Use Value and
Effort/Complexity factors using a 1-5 scale (1 = very low
value/effort, 5 = very high). These ratings are plotted on the
matrix. Priority is calculated by finding the ratio of Use Value
to Effort; higher ratios mean higher priority. Methods with high
Use Value and low Effort (e.g., a ratio of 5 for Use Value 5 and
Effort 1) are prioritized. Methods with low Use Value and high
Effort (e.g., a ratio of 0.25) are deprioritized. This system
ensures that UX evaluations focus on impactful and feasible
methods, thereby boosting assessment efficiency.

IV. CASE STUDY

To validate the effectiveness and flexibility of the proposed
framework for prioritizing UX aspects in mobile apps, we
conducted a case study involving six evaluators, each focused
on a specific domain: banking, gaming, or health apps. For
banking, Evaluators 1 and 2 hold degrees in software
engineering and have experience in HCI. In the gaming domain,
Evaluators 3 and 4, experienced in UX design and mobile
development, focused on gaming apps. For health apps,
Evaluators 5 and 6, both UX professionals with expertise in HCI
and product design, concentrated on mHealth applications. The
evaluators utilized the framework by applying the MOSCOW
method and the AHP to prioritize relevant UX aspects for their
respective domains. They utilized an automated Excel tool
developed for Phase One, which encompasses Stages 1 and 2, as
referred to in Section III. The tool integrates UX aspects from a
comprehensive list derived from a systematic mapping study
[25]. The primary goal of the case study was to evaluate the
framework's effectiveness in identifying key UX aspects,
ensuring its relevance and practical applicability for assessing
and prioritizing UX aspects in real-world contexts.

A. Results of the UX Aspects Ranking Approach

1) MOSCOW Method Results
As shown in TasLe /I, Evaluators-1 and Evaluator-2, who
assessed mobile banking apps, identified key UX aspects such
as Usability, Safety, Accessibility, Trustworthiness, and
Information Quality as essential priorities. Differences arose in



aspects like Novelty, Engagement, and Automation & Al, which
were emphasized more by Evaluator-1.

TABLE IL INITIAL LISTS OF UX ASPECTS IDENTIFIED BY EVALUATOR-1 AND 2
USING THE MOSCOW METHOD FOR BANKING APPS.
Evaluator-1 & Evaluator-2 Evaluator-1

Usability, External Subjective Factors, Effort, Safety, | Novelty,
Desirability, Valuable, Functionality, Aesthetic Design, | Automation
External Application Assistants, Dependability, External | & Al
Constraints, Independability, Updateness, Accessibility, | Engagement

Trustworthiness, Information Quality, Affordances, User
Support, User Inclusivity, Quality Of Interaction, Context
Of Use

In the context of mobile gaming apps, Evaluator-3 and
Evaluator-4 created initial prioritized lists, as presented in TABLE
1. Shared critical aspects included Usability, Emotional
Engagement, Effort, Functionality, Aesthetic Design, etc.
Differences became apparent as Evaluator-3 focused on
External Subjective Factors and Stimulation, etc. At the same
time, Evaluator-4 prioritized the Context of Use and External
Application Assistants.

TABLE III. INITIAL LISTS OF UX ASPECTS IDENTIFIED BY EVALUATOR-3 AND 4
USING THE MOSCOW METHOD FOR GAMING APPS.

Evaluator-3 & Evaluator-4

Evaluator-3

Evaluator-4

Usability, Emotional, External Subjective External
Engagement, Effort, Factors, Stimulation, | Application
Functionality, Aesthetic Desirability, Safety, Assistants,
Design, Novelty, Updateness, | User Support, User Context Of
Accessibility, Affordances, Inclusivity Use

Emerging Technologies,
Automation & Al, Quality Of
Interaction

Similarly, Tasie 7v presents the UX aspects identified by
Evaluator-5 and Evaluator-6 for mobile health apps. Both
evaluators commonly prioritized Usability, Effort, Safety,
Accessibility, Trustworthiness, and Information Quality.
However, they differed on aspects such as Emotional,
Engagement, External Subjective Factors, Dependability, and
Automation & Al These differences highlight varied
professional perspectives and considerations.

TABLE IV: INITIAL LISTS OF UX ASPECTS IDENTIFIED BY EVALUATOR-5 AND
6 USING THE MOSCOW METHOD FOR HEALTH APPS.
Evaluator-5 & Evaluator-6 Evaluator-5 Evaluator-6

Usability, Effort, Desirability, | Emotional, External | Aesthetic
Valuable, Functionality, | Subjective Factors, | Design,
Safety, Updateness, | Engagement, Automation
Accessibility, Dependability, & Al

External Constraints,
Independability

Trustworthiness, Information
Quality, User Support, User
Inclusivity,  Quality  Of
Interaction, Context Of Use

Although evaluators ranked aspects differently across the
three domains, aligning their lists reveals that they share a
common understanding of key UX aspects. These differences
likely stem from the evaluators' backgrounds, skills, and
available resources, highlighting distinctions between UX
researchers and practitioners.

2)  AHP Method Results

2 An example of the mobile banking application case study for Evaluator-1, including
all results of the UX Aspects Ranking Approach (MOSCOW and AHP), is provided in this
link (https://github.com/PapersRepository/Framework-1-2-
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In banking domain?, Evaluator-1 and Evaluator-2 both
considered 'User Profiles' (UP) and 'App Domain Specificity'
(ADS) more important than 'Task Complexity' (TC) and
'Feasibility' (F), as shown in TaBLE V. Evaluator-1 rated UP much
higher than TC (value = 4) and F (value = 5), while Evaluator-2
rated UP only slightly higher than TC (2) and somewhat higher
than F (4). The evaluators differed in their top priority:
Evaluator-1 slightly preferred UP over ADS (ratio = 2),
suggesting a greater focus on user needs, whereas Evaluator-2
favored ADS over UP (ratio = 0.5), indicating a preference for
aligning UX with core banking functions. Despite this contrast,
both evaluators consistently prioritized user-centric and domain-
specific criteria. Furthermore, both rated ADS clearly above TC
and F (ADS vs. TC =3 or 5; ADS vs. F =4).

TABLE V. EVALUATOR-1 (E-1) AND EVALUATOR-2 (E-2) PAIRWISE
COMPARISON MATRIX FOR THE CRITERIA (MOBILE BANKING).

UP ADC TC F
~ i ~ £\ ~ i ~ i
= = = = = = = =
UP 1 2 0.50 4 2 5 4
ADC 0.5 2 1 5 3 4 4
TC 025 ] 05 02 | 033 1 3 4
F 0.2 | 025[025]025]033]025 1

In the gaming domain, Evaluators 3 and 4 agreed that UP
and ADS were the top priorities, ranking them above TC and F
(see TaBLE 71). Both rated UP slightly higher than ADS (UP vs.
ADS = 2), emphasizing the role of player characteristics.
However, they diverged on the lower criteria. Evaluator-3 used
the hierarchy: UP > ADS > TC > F, while Evaluator-4 used UP
> ADS > F > TC. Both considered ADS moderately more
important than TC and F (values of 2-3), but Evaluator-4
notably placed Feasibility ahead of Task Complexity (F vs. TC
= 3), suggesting a focus on implementability. Overall, both
valued user and domain alignment but differed on task vs. effort
tradeoffs within game development.

TABLE VI. EVALUATOR-3 (E-3) AND EVALUATOR-4 (E-4) PAIRWISE
COMPARISON MATRIX FOR THE CRITERIA (MOBILE GAMING).

UP ADC TC F
o A o A o A o A
= R = = _ = = =
[8) 1 2 2 2 3 3 3
ADC 05 | 05 1 2 3 3 3
TC 0.5 0:'3 0.5 053 1 3 0.33
03|03 03| 03] 03
F 3 3 3 3 3 3 !

In the health domain, as shown in 7us.e vir Evaluators 5 and
6 also prioritized UP and ADS but with contrasting emphasis
(see ruse vir). Evaluator-5 ranked them highest (UP > ADS > TC
> F), placing strong weight on user needs (UP > F = 6). In
contrast, Evaluator-6 prioritized Feasibility even above User
Profiles (F > UP = 3), resulting in the hierarchy: ADS > F > UP
> TC. This contrast reflects differing perspectives—Evaluator-5
emphasized user-centeredness, while Evaluator-6 focused on
implementation constraints, shaped by their domain experience

/blob/3744881ac467b48b35198178eea5713c73f7bb92/Aspects%20selection%20form%?2
0(Evaluator-1).x1sx)



, backgrounds, areas of expertise, and roles, which influence
their judgments.

TABLE VII: EVALUATOR-5 (E-5) AND EVALUATOR-6 (E-6) PAIRWISE PAIRWISE
COMPARISON MATRIX FOR THE CRITERIA (MOBILE HEALTH).

UP ADC TC F

w RN

& R

upP 1 2 lo5]|4 |3 |6 |033

ADC 0.5 2 1 3 150 5] 05

Tc 025 | 033 ] 03302 ! 3 | 02
F 0.17 | 3 [020] 2 [033] 5 1

As shown in Taste Vi1l , all Consistency Ratios (CRs) were
below the accepted 0.1 threshold, confirming high internal
consistency across evaluators. CRs ranged from 0.022 to 0.085
in banking, gaming, and health, suggesting reliable pairwise
judgments. This consistency strengthens confidence in the
validity of the AHP-based prioritizations and their domain-
specific patterns.

TABLE VIII. CONSISTENCY RATIO (CR)? FOR EVALUATORS' PAIRWISE
COMPARISON MATRIX (IN ALL DOMAINS) FOR THE CRITERIA IN TABLE L.

Banking Gaming Health
Evaluator CR Evaluator CR Evaluator CR
1 0.0848 3 0.0449 5 0.0291
2 0.0530 4 0.0797 6 0.0219

a) Final UX Aspect Rankings and Evaluators' Agreement

As shown in Fig. 3, both banking domain evaluators agreed
on the critical importance of Safety (Rank 1) and
Trustworthiness (Rank 3). Differences appeared in secondary
aspects: User Support was ranked 2nd by Evaluator-1 but 5th by
Evaluator-2, while Information Quality was ranked 2nd by
Evaluator-2 but 5th by Evaluator-1. Functionality was placed
4th vs. 6th. Larger gaps occurred in lower priorities, such as
Affordances (6th vs. 20th) and Context of Use (10th vs. 24th).
These discrepancies illustrate how expert perspectives diverge
beyond the universally high-priority factors of Safety and
Trustworthiness.

Mobile Banking apps
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Fig. 3: The priority scores of the final UX aspects ranked list (Banking apps).

In the gaming domain (Fig. 4), both evaluators emphasized
aspects tied to entertainment and immersion. Evaluator-3
prioritized Emotional (1), Engagement (2), and Updateness (3),
while Evaluator-4 ranked Engagement (1), Aesthetic Design (2),
and Updateness (3). Both rated Usability highly (5th—6th) and
shared focus on Emotional and Aesthetic factors, though at
slightly different levels. Overall, they converged on

3 Note. Consistency Ratio uses Saaty’s test: compute the principal eigenvalue Amax of the
4x4 criteria matrix; Cl=(Amax—4)/3, RI=0.90 (for n=4), and CR=CI/RI. Amax per
evaluator: Evaluator-1 = 4.229, Evaluator-2 = 4.143, Evaluator-3 = 4.121, Evaluator-4 =
4.215, Evaluator-5 = 4.079, Evaluator-6 = 4.059.
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engagement, enjoyment, and visual appeal—contrasting with
the banking industry’s emphasis on security and reliability.

Mobile Gaming apps
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Fig. 4: The priority scores of the final UX aspects ranked list (Gaming apps).

In the health domain (Fig. 5), Evaluator-5 prioritized
Information Quality (1) and Safety (2), followed by Updateness
and Accessibility. Evaluator-6 placed Functionality (1),
Updateness (2), and Information Quality (3) at the top.
Differences appeared in lower aspects: Evaluator-5 included
Emotional (19) and Engagement (18), while Evaluator-6
emphasized Aesthetic Design (10) and Automation & Al (16).
Still, both highlighted core concerns such as Accessibility, User
Support, Trustworthiness, and Interaction Quality, consistent
with health app priorities.

Mobile Health apps
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Fig. 5: The priority scores of the final UX aspects ranked list (Health apps).
b) Inter-Rater Agreement Analysis

We assessed evaluator agreement in each domain using three
metrics: Kendall’s Tau (rank order correlation), Top-10
Agreement (overlap of the top 10 aspects), and the Overlap
Coefficient (the proportion of shared aspects relative to the list
size), as shown in TaBLE LX. For mobile banking, a Kendall’s Tau
of 0.12 indicates low agreement on exact rankings; however, a
50% Top-10 Agreement (5/10) and an Overlap Coefficient of
0.5 show clear consensus on core UX aspects. Despite rank
differences—e.g., User Support ranked 2nd vs. 5th, and
Information Quality ranked 5th vs. 2nd—both evaluators
highlighted Safety and Trustworthiness as top priorities.

TABLE IX. INTER-RATER AGREEMENT RESULTS®,

Domain Kendall’s Top-10 Overlap Coefficient
Tau Agreement
Banking 0.12 50% (5/10) 0.5
Gaming 0.31 60% (6/10) 0.6
Health 0.385 70% (7/10) 0.70

4 Note. Kendall’sTau is computed on the full ranked lists. “Top-10 Agreement” is (
|Topl0A N Topl0BJ|/10 ), where (Topl0A) and (Topl0B) are the two evaluators’ top-10
aspect sets. The “Overlap Coefficient” is: ((ANB|/min(|A[,[B]) ), where (A) and (B) denote
those same top-10 sets (both size 10 here), so it equals the Top-10 Agreement proportion.



In the gaming domain, agreement improved: Kendall’s Tau
was 0.31, with a 60% Top-10 Agreement (6/10) and an Overlap
Coefficient of 0.6, indicating convergence on Engagement,
Emotional Factors, Usability, and Aesthetics. The health domain
showed the strongest consensus, with Kendall’s Tau = 0.385,
Top-10 Agreement = 70% (7/10), and Overlap Coefficient =
0.70, reflecting moderate rank-order consistency and clear
alignment on Information Quality, Safety, Updateness, and
Accessibility. Ultimately, these results indicate moderate to
strong agreement in the health domain. We also computed
value-based agreement using the Intraclass Correlation
Coefficient (ICC) on AHP weights to assess agreement in
magnitude rather than rank. TasLe X shows a good ICC(2,1) for
Banking (0.768) and Gaming (0.805), and moderate agreement
for Health (0.547). This contrast is expected: ICC captures
weight magnitude, while Kendall’s t captures rank order—so
high Top-10 overlap can still coincide with lower ICC values
when evaluators weight the same aspects differently. When
agreement is low (e.g., Kendall’s t < 0.20 or Top-10 overlap <
50%), an optional Delphi-style round can be used: evaluators
review anonymized rationales and aggregated rankings, then re-
rate only high-disagreement items. This transparent process
reconciles differences without overriding individual judgments,
thereby strengthening inter-rater reliability diagnostics.

TABLE X: INTRACLASS CORRELATION (ICC) OF AHP ASPECT
WEIGHTS BY DOMAIN®.

Domain Evaluators (pair) Aspects (n) ICC(2,1)
Banking Evaluator-1 vs. Evaluator-2 21 0.768
Gaming Evaluator-3 vs. Evaluator-4 13 0.805
Health Evaluator-5 vs. Evaluator-6 14 0.547

In summary, although evaluators differed in their exact
rankings, the metrics reveal strong consensus on key UX
clusters—such as security and trust in banking, usability and
engagement in gaming, and safety, reliability, and accessibility
in the health domain. This highlights domain-specific priorities
and shows that, despite individual differences, a shared
understanding of core UX requirements exists within each
application type.

B. Results of UX Evaluation Methods Prioritization Approach

Further, the Use Value-Effort/Complexity matrix was
employed to rank UX evaluation methods adopted from [25] for
the Safety aspect (highly ranked UX aspect by the evaluators) as
an example, facilitating the decision-making process based on a
balance between the utility of each method and its associated
effort or complexity, using the criteria in Section III.B. Among
the methods, as shown in Fig. 6, "Crash reports analysis"
achieved the highest priority(Upper Left Quadrant: high-value,
low-effort), with a Use Value-Effort/Complexity ratio of 1.5,
indicating its robust utility and relatively low implementation
complexity. Similarly, "Regulatory compliance/safety standards
inspections" also ranked highly (Priority 2), demonstrating its
critical role in ensuring safety while requiring manageable effort
(1.44). Automated evaluation, which focuses on tracking user
errors, was ranked third with a ratio of 1.33, offering a reliable
method that balances value and effort. Conversely, methods

3 Note. ICC(2,1) is a two-way random-effects, absolute-agreement, single-measure
coefficient. Computed on the intersection of aspects rated by both evaluators within each
domain using the AHP weights (see Fig. 3,Fig. 4,Fig. 5).
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such as "Safety-focused heuristics" and "User testing (Error-
prone task scenarios)" were assigned lower priorities (9 and 10),
mainly due to their lower Use Value-Effort/Complexity ratios,
which indicate a higher complexity relative to their utility. The
example matrix highlights the importance of selecting methods
that provide valuable insights into safety while remaining
feasible within time, resource, and complexity constraints. By
integrating these rankings into the development process,
organizations can make informed decisions about which
methods to prioritize reasonably quickly.

Use Value-Effort/Complexity Matrix
4.5
Automated evaluation
Simulation and stress
testing®

(User error tracking)

4 Crash reports analysis ® L] Ener logs analysis

.
Incident reporting surveys

o Usertesting (Error
. prone task scenarios)
Contextual interviews

Use Value
w

Code review
(]
[
Regulatory compliance/safety standards
inspections

Safety-focused heuristics

25 3
Effort/Complexity

3.5 4 4.5
Fig. 6: The Use Value-Effort/Complexity Matrix of the Safety aspect
evaluation methods®.

V. DISCUSSION AND IMPLICATIONS

The case study results clearly demonstrate the framework's
flexibility and effectiveness across various mobile app domains,
including banking, gaming, and health. While UX priorities
varied by domain, some key aspects remained consistent. In
mobile banking, both evaluators prioritized Safety,
Trustworthiness, and User  Support—reflecting  user
expectations and financial regulations. Prior studies support
these findings: Trustworthiness builds user confidence [26],
Safety reduces security concerns [27] [28], and strong User
Support increases satisfaction and retention [29]. Differences in
lower-ranked aspects, such as Information Quality and User
Inclusivity, likely stem from the evaluators' different
backgrounds. As Alshammare et al. [30] noted, organizational
context and experience influence UX priorities. In the gaming
domain, evaluators highlighted Emotional Engagement,
Aesthetic Design, Usability, and Updateness. These aspects
contribute to immersive and interactive UX. Although minor
differences appeared in their rankings, both evaluators agreed on
the central role of engagement-related elements. The framework
effectively captured these domain-specific preferences.
Literature confirms that the UX in gaming is shaped by
cognitive and emotional demands—including effort, frustration,
and time investment—which directly impact enjoyment and
satisfaction [25] [31][32][33]. In the health domain, both
evaluators agreed on the importance of Information Quality,
Safety, Accessibility, and Updateness -aspects critical not only

© The computation of the Use Value—Effort/Complexity Matrix for the Safety aspect (Fig.
6): (https://github.com/PapersRepository/Framework-1-2-
/blob/e53ce98ed6d4854df75684f129b549855ae55a7/Methods%20selection%20(Safety
%20aspect%20evaluation%20methods%20ranking).xIsx ).



to UX but also to patient outcomes and regulatory compliance
in mHealth apps- which alignes with the Mobile App Rating
Scale (MARS), standard for evaluating mHealth app quality,
that emphasizes engagement, functionality, aesthetics, and
information quality as core evaluation criteria [34]. The highest-
ranked aspects by evaluators—Information Quality and
Functionality—closely align with these MARS dimensions,
further validating their prioritization. Inter-rater agreement
metrics affirm the framework’s reliability across domains. For
example, in the health domain, Kendall’s Tau reached 0.385,
with a Top-10 Agreement of 70% and an Overlap Coefficient of
0.70—indicating strong evaluator consensus on core UX
aspects. ICC further supported this: Banking and Gaming
showed high agreement (0.768 and 0.805, respectively), while
Health reflected moderate consistency (0.547). These
differences are expected in expert-led evaluations but did not
prevent convergence on high-priority UX elements. Across all
domains, evaluators consistently identified top-ranked aspects,
resulting in reliable shortlists tailored to domain-specific needs
and resource constraints. Future versions of the framework
could incorporate consensus-building strategies, such as Delphi
rounds or group decision-making processes, to further minimize
evaluator bias and resolve discrepancies in a transparent manner.
The two-stage pipeline increases efficiency. The MOSCOW
method quickly eliminates lower-priority aspects, then AHP
compares the remaining items, lowering cognitive load and
maintaining a thorough process. Unlike using either method
alone, this combined approach avoids ad hoc choices and
produces a clear, context-appropriate order. As shown in (Fig. 3,
Fig. 4, Fig. 5), the framework enables teams to select a robust top-
K list with confidence. Integrating the Use Value—
Effort/Complexity matrix elevates the framework from planning
to decisive action. It empowers practitioners to select evaluation
methods that deliver maximum results with minimal effort,
positioning the framework as an indispensable decision-support
tool in both academic and industrial contexts. The framework
domain-independent structure, grounded in four key criteria
(User Profiles, App Domain Specificity, Task Complexity, and
Feasibility), promotes adaptability and generalizability. By
reducing ad hoc decision-making [11], the framework enhances
transparency. As technologies and user needs evolve, such a
structured approach becomes increasingly valuable. To apply
prioritized UX aspects effectively, organizations should align
them with business objectives. They should also integrate
systematic user feedback to support continuous improvement.
This user-centered approach promotes relevance, inclusivity,
and adaptability. Embedding the framework into agile UX
cycles or ongoing design validation processes can further
enhance its impact in real-world development. In conclusion, the
proposed framework offers a structured, adaptable, and efficient
approach for prioritizing UX aspects and selecting evaluation
methods. It delivers practical benefits across mobile app
development and broader digital design contexts.

The framework presents several key implications for both
practice and research: (1) Practical Efficiency: The framework
streamlines UX prioritization, helping organizations allocate
resources effectively and reduce evaluation time. Its structured
approach improves result reliability and supports cost-efficient,
evidence-driven decisions in mobile app development. (2)
Value to Academia and Research: This framework represents
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a notable advancement in UX research by offering a systematic,
data-driven approach to prioritizing UX aspects. It provides a
strong foundation for future studies, encouraging the exploration
of new methodologies and tools for UX evaluation across a wide
range of domains. Its domain-independent structure allows
researchers to adapt it to diverse fields, opening opportunities to
examine how UX priorities shift across different sectors, user
profiles, and technological ecosystems. Additionally, the
framework’s integration of advanced techniques, such as AHP
with real-time feedback, may offer a novel way to dynamically
assess UX aspects in evolving environments, leading to more
adaptive UX solutions and providing researchers with
opportunities to investigate the relationship between real-time
user behavior, feedback loops, and UX outcomes. Furthermore,
it creates new pathways for interdisciplinary research, enabling
UX to be studied alongside other fields, such as data science and
artificial intelligence. By refining and extending this framework,
researchers can explore how large-scale datasets or Al models,
such as predictive analytics, could be leveraged to anticipate UX
needs, enhance personalization, and improve user engagement.
(3) Broad Applicability: By promoting a user-centered and
flexible design process, the framework adapts to various
domains and project contexts. Its scalability and structure help
raise industry standards while supporting innovation and
responsiveness to changing user needs.

VL

Internal validity was addressed by minimizing
methodological errors and ensuring the accuracy of the results.
To reduce potential measurement issues in the MOSCOW
method, AHP, and the Use Value—Effort/Complexity matrix, we
developed an automated Excel tool with clear instructions and
examples to guide evaluators and ensure consistent calculations.
Nonetheless, expert judgment remains susceptible to rater
effects, such as anchoring and scale use, which we mitigated by
monitoring agreement using Kendall’s T and top-10 overlap.
External validity concerns the generalizability of the findings.
Although the user experience (UX) aspects and evaluation
methods were selected through a systematic mapping study [25],
differences across application domains, user types, and contexts
may influence broader applicability. To address this, the
inclusion of three domains—banking, gaming, and health—and
six evaluators provides some diversity, yet may still constrain
generalizability and the assertion of domain independence.
Furthermore, the use of experienced domain experts as
evaluators partially addresses this limitation. Looking ahead,
future studies will expand domain coverage and include user-
level validation in addition to expert assessment. Construct
validity refers to whether key factors were accurately measured.
The criteria we used—outlined in TaBLE/ and in the Use Value—
Effort/Complexity matrix—were drawn from the literature and
refined with expert input to ensure meaningful weighting. To
reduce misinterpretation between closely related criteria (e.g.,
Task Complexity vs. Feasibility), the tool includes clarifying
examples. Finally, the validity of the conclusion was
strengthened by automating all data collection and analysis steps
using the tools introduced in Section III, thereby minimizing
bias and increasing reliability. However, we acknowledge the
absence of a comparative baseline. Future work will benchmark
our hybrid pipeline against pure MOSCOW, pure AHP without

THREATS TO VALIDITY



filtering, and a simple weighted-sum baseline to assess the
relative value and efficiency of each approach.
VII. CONCLUSION AND FUTURE WORK

This paper presents a domain-independent framework that
combines the MOSCOW method and the AHP to prioritize UX
aspects in mobile apps systematically. The framework evaluates
these aspects based on User Profiles, App Domain Specificity,
Task Complexity, and Feasibility. It utilizes a Use Value-
Effort/Complexity matrix to guide the selection of evaluation
methods to enhance app adoption. The framework was validated
through a case study involving three domains: mobile banking,
mobile gaming, and mobile health.. The results demonstrate its
effectiveness and adaptability. The framework is a valuable tool
for UX professionals who must prioritize UX aspects and choose
appropriate evaluation methods across various mobile app
domains. Future research will focus on refining protocols for
consistency, streamlining the initial list of aspects, and
integrating broader expert and real-time user feedback to
enhance the overall effectiveness of the system. There are also
plans to expand validation efforts across additional domains. A
comparative evaluation with other prioritization methods (e.g.,
Kano, Fuzzy, and CV) will also be conducted to contextualize
the relative effectiveness. Enhancements may include
leveraging historical data or large language models (LLMs) and
improving the associated automated tool through collaboration
with industry partners, further increasing the framework's
practical utility for UX practitioners.
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