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IDENTIFYING INTERFACE USABILITY FACTORS

This article addresses the relevant task of ensuring the usability of digital interfaces in
the early stages of their design. The necessity of transitioning from an intuitive to a system-
atic approach in prototyping is substantiated due to the increasing complexity of software
products and the risks of accumulating architectural errors. An approach to identifying the
key interface quality factors based on a systematic literature review was proposed. Based
on the defined research questions, a structured search query was developed, combining do-
main terms, quality metrics, and methodological filters. The sample formation and source
analysis were conducted using the international PRISMA methodological protocol, which
allowed for the selection of 19 relevant full-text scientific papers from the Scopus and Web
of Science Core Collection databases. Four key groups of factors that have a significant
impact on usability were identified and systematized: structural-logical, visual perception,
context of use, and prototype fidelity. A classification of typical interaction problems was
developed, among which navigational gaps caused by designing from an internal system
hierarchy, visual-ergonomic screen overload, a lack of system feedback, and the cognitive-
emotional exhaustion of users dominate. The practical significance of the obtained results
lies in the possibility of using the formed knowledge base to develop specialized engineering
checklists and algorithms for heuristic interface evaluation. The application of these results
allows for improving design accuracy, optimizing testing costs, and minimizing the risks of
redesigning the architecture at the coding stage.

Keywords: usability, user experience, interface design, prototyping, prototype fidelity,
interface evaluation, systematic literature review, factor.

1. Introduction. Modern digital systems have reached such a level of functional
complexity that human cognitive load becomes the main barrier to effective task
performance. Today, user experience (UX) does not merely accompany a software
product but determines its viability. Systems are expected to provide a logical,
transparent, and barrier-free digital environment. However, the practice of intuitive
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design still dominates, where the interaction architecture is formed without deep
preliminary analysis, and usability verification is postponed to the later stages of
development. This leads to navigational gaps, emotional frustration, and product
abandonment. Identifying the key influencing factors and understanding the me-
chanics of typical errors allow developers to transition to a scientifically grounded
design model. This necessitates an in-depth analysis of the current scientific dis-
course regarding the approaches, methods, and criteria for evaluating the quality of
digital prototypes.

2. Problem Statement. Despite a significant number of empirical studies
in the UI/UX field, the current scientific basis regarding interface quality criteria
remains fragmented and primarily focused on narrow subject areas. The lack of a
unified classification of universal usability factors and typical user problems specif-
ically at the conceptual prototyping stage complicates the creation of standardized
evaluation metrics. This creates a need to consolidate scattered data into a cohesive
methodological structure suitable for practical engineering application.

3. Analysis of Recent Research. To objectify fragmented empirical data,
modern research in the field of user experience and interface design increasingly
relies on the methodology of systematic literature reviews, specifically following the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
standard.

In [1], the PRISMA approach was applied to analyze the usability of voice user
interfaces. The authors emphasize that a systematic review minimizes bias and en-
sures transparency in the process of selecting quality criteria. A similar methodolog-
ical approach was used in [2] while analyzing the evolution of educational chatbots.
Their study demonstrates how strict inclusion and exclusion criteria help identify
gaps in graphical interface development methods and approaches to their testing.
Study 3] is dedicated to the systematization of usability concepts in gamified sys-
tems. Through a systematic search in leading scientometric databases, the authors
collected hundreds of scattered recommendations and grouped them into a single
set of guidelines.

4. Main Results. To identify interface usability factors, a systematic litera-
ture review was conducted according to the methodology [4]. The following research
questions (RQs) were formulated:

RQ@1: What groups of factors have the most significant impact on interface
usability at the prototyping stage?

RQ@2: What are the main problems that arise when using interfaces?

The following inclusion criteria were defined: only peer-reviewed scientific pa-
pers published in journals indexed in the Scopus or Web of Science Core Collection
databases are included in the analysis; the primary focus is on interface usability
issues; the selected works must outline factors, parameters, or requirements related
to interface usability. The exclusion criteria were as follows: studies not written in
English are excluded; publications without full open access that cannot be compre-
hensively analyzed are also excluded.

Considering the research questions, the following search string was formulated:

(userinter face x V prototype * OR inter face design * )

A ((usability V wuser experience V ease of use)
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( fideliti vV wusabilitytesting V )

usability evaluation V wuser testing

The use of the asterisk (*) wildcard ensures the inclusion of all grammatical
variations.

The PRISMA flow diagram [5], developed to demonstrate the logic of searching
for relevant scientific studies, is presented in Figure 1.
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Figure 1. PRISMA flow diagram.

The sample formation process was carried out in accordance with the PRISMA
protocol. At the identification stage, 3442 publications matching the search query
were found in the Scopus and Web of Science scientometric databases. As a result,
19 scientific papers published between 2016 and 2025 were included. The sample
covers empirical studies, theoretical reviews, project-oriented works, etc., directly
related to prototyping, interface quality evaluation methods, and user experience
factors.

The analysis of the selected array of scientific publications allowed for the identi-
fication of key groups of factors that have a significant impact on interface usability
during their design. To transition from an intuitive design to an engineering-based
approach, it is necessary to consider four main clusters: structural-logical factors, vi-
sual perception factors, context of use factors, and prototype fidelity factors. Within
each group, specific determinants that directly affect the quality of interaction were
identified.

Structural-logical factors form the fundamental level of interaction and deter-
mine the extent to which the system’s architecture aligns with the user’s mental
model. This group includes the following factors: continuity of the task flow [6], ar-
chitectural transparency and hierarchy depth |7, 8], and cognitive load optimization.
Visual perception factors relate to the mechanisms of perceiving information from
the screen and managing user attention. These include: spatial arrangement and
visual weight [9], the visibility of interactive elements [10], and color semantics and
contrast [11]. Context of use factors indicate that usability is a relative value that
depends on the target audience and the product’s application environment. The
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key factors here are: correspondence to the user persona [12-15|, the specifics of the
interaction environment [16], and trust and security [17, 18]. Prototype fidelity fac-
tors determine the methodological accuracy of the testing process and the validity of
the obtained results. Choosing the right balance between these factors determines
the economic feasibility of error detection. The factors in this group are: the level
of graphical abstraction [19, 20| and the level of functional interactivity [21].

The answer to the second research question is based on the analysis of problems
identified in empirical studies.

An in-depth analysis of the identified problems indicates that navigational gaps
remain the most common systemic defect. In corporate portals [7] or e-government
applications [13|, developers often duplicate the bureaucratic hierarchy directly in
the design. This leads to the user being forced to learn the administrative struc-
ture instead of performing their direct task. Eliminating this problem requires the
application of an object-oriented approach to navigation design. Visual perception
problems today are the result of a conflict between rich functionality and minimalist
trends. Eye-tracking research [9] shows that interfaces with a dense data layout
cause chaotic eye wandering. On the other hand, excessively hiding elements in
mobile applications [10] for the sake of design "cleanliness" radically reduces the
visibility of important functions. A significant volume of critical problems is related
to feedback. The lack of an immediate system micro-reaction (e.g., click animation)
and macro-reaction (a clear data processing status) leads to a state of uncertainty.
Studies [18, 22| confirm that a deficit of system transparency and unclear error mes-
sages are the main triggers for abandoning applications in the service and finance
sectors. Finally, cognitive-emotional problems, which are recorded using hierarchi-
cal heuristic analysis [23] and emotion recognition systems [24], arise due to the
overload of human working memory. When an interface uses professional termi-
nology instead of familiar vocabulary [16] or does not easily allow the undoing of
an erroneous action, the user experiences frustration. This destroys a positive user
experience even if the software code is technically flawless.

5. Conclusions and prospects for further research. The conducted study
allowed for the systematization of modern approaches to ensuring the usability of
digital interfaces. It was established that the quality of interaction is determined by
four key groups of factors: structural-logical, visual perception, context of use, and
prototype fidelity. Ignoring these factors at the early stages of development leads to
the accumulation of errors, which are later difficult and expensive to correct.

As the analysis showed, the main obstacles in interface usage are predominantly
of a design rather than a technical nature. Users most often encounter illogical
navigation, visual screen overload, a lack of clear system feedback, and cognitive
exhaustion. Most of these barriers arise precisely when an interface is built around
the internal logic of the system or organization, rather than around the actual goals
of the user.
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Kynpsimosa A. B., Binenpkuii FO. O., Koan M. M., IIlymumo H. 4.
Buznavenns dpakTopiB 3pydHOCTI KOpUCTYBaHHS iHTepdeiicamu.

YV craTTi pO3IVISHYTO akTyabHY 3ajady 3a0e3ledeHHsi 3PYIHOCTI KOPUCTYBAHHS IIU-
dposumu inTepdeiicamMu Ha paHHIX CTaigX X TpoekTyBanasa. OOrpyHTOBAHO HEOOXiTHICTD
Iepexojly Bij| IHTYITUBHOIO JI0 CUCTEMHOIO TiJIXO/Ly B IIPOTOTHUITYBaHHI Yepe3 YCKJIaTHEHHS
[IPOTPAMHUX MTPOJYKTIB Ta PU3UKU HAKOIWYEHHS apXiTEeKTYPHUX [MOMUJIOK. 3aIPOIOHOBA~
HO MIJIXiJ] 10 BUSIBJIEHHSI KJIIOUOBUX (PaKTOPIB SKOCTI iHTEp(dEciB Ha OCHOBI CHCTEMATH30-
BAHOTO JIiTepaTypHOro orisyry. Ha OCHOBI BU3HAYEHUX JOC/IIHUIBKUX IUTAHB PO3pODJIE-
HO CTPYKTYPOBaHUIl MOITYKOBUN 3AIAT, 10 TOETHYE TePMiHN 00’€KTHOI 00J1acTi, METPUKA
AKOCTI Ta MeTomosoridai dinbrpu. PopMyBaHHs BHOIPKU Ta aHAJI3 IXKepes BUKOHAHO 3
BUKOPHUCTAHHSM MIiXKHapPOIHOIO MeTooJioriaHoro nporokoy PRISMA | mo mo3Bosmio Bi-
JgibpaTtu 19 pejleBaHTHUX IOBHOTEKCTOBUX HAYKOBHUX IIpallb 3 6a3 Scopus ta Web of Science
Core Collection. BuokpemiieHo Ta cucreMaTn30BaHO YOTUPHU KJOUOBI Ipyu (haKTOPIB, M0
3IICHIOIOTH CYTTEBUI BIUIUB Ha 3PYYHICTH KOPUCTYBAHHS: CTPYKTYPHO-JIOTIYHI, Bi3yab-
HOTO CIPUWHATTS, KOHTEKCTY BUKOPUCTAHHSI Ta PiBHSA JAeTajizaril mpororuiry. Po3zpobeno
KyTacudikaIio TUITOBUX MPOOJIeM B3aEMO/IIT, cepel SKUX JTOMIHYIOTh HABIiraIiiini po3puBH,
3yMOBJIEH] IIPOEKTYBAHHAM BiJ BHY TPIITHBOCUCTEMHOI iepapxil, BidyaJbHO-epIrOHOMIUHE IIe-
peBaHTaXKeHHsI eKPaHiB, JeilUT CHCTEMHOIO 3BOPOTHOI'O 3B’s13Ky Ta KOTHITHBHO-€MOIIiiiHEe
BUCHAXKeHHSI KOopucTyBadiB. [IpakTriHe 3HaUeHHST OTPUMAHUX PE3YILTATIB MOJISATAE Y MO-
JKJIMBOCTI BUKOPHUCTAHHS CPOPMOBAHOI 0a3u st PO3POOJIEHHS CIIEIiaIi30BaHuX 1H2KeHep-
HUX YeK-JICTIB Ta aJITOPUTMIB €eBPUCTHIHOTO OIiHIOBaHHs iHTepdeiiciB. 3acTocyBaHHs pe-
3YJIBTATIB JIO3BOJISE IiIBUIIUTH TOYHICTh ITPOEKTYBAHHS, ONTUMI3yBaTH BUTPATUA HA TECTY-
BaHHS Ta MiHIMI3yBaTH PU3UKHU ITePEpOOICHHS apXiTeKTYPH Ha CTA/Iil HAITMCAHHS ITPOTrDaM-
HOTO KOJIy.

Karo4doBi ciioBa: 3pydHicTh KOPUCTYBaHHS, KOPUCTYBAIIbKUI TOCBi, TPOEKTYBAHHS iH-
TepdeiiciB, MPOTOTUITYBaHHs, PIBEHDb JETAIi3allil TPOTOTHUITY, OIiHIOBaHHS iHTepdeiiciB, cu-
CTeMaTU30BaHMIA JIiTepaTypHUil Oris, hakTop.
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