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Abstract

Purpose of the Article. This study aims to
substantiate the principles of interface design
based on cognitive load theory, with a focus on
balancing the reduction of excessive perceptual
complexity and providing users with control ca-
pabilities in situations of uncertainty or conflict-
ing outcomes. Research Methods. The meth-
odological foundation is cognitive load theory,
which distinguishes between intrinsic, extra-
neous, and germane load. The study employs
comparative analysis of scientific publications,
international accessibility standards (particular-
ly WCAG 2.2), and modern software solutions
oriented toward inclusive and adaptive design.
Scientific Novelty. For the first time, practices
for reducing cognitive load in web application
interfaces are systematized from the perspec-
tive of combining extraneous load minimiza-
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AHoTauis

MeTa cTtartTi. [ocnigKeHHa Mae Ha MeTi
06rpyHTYBaTN NPUHLUMIN An3aiiHy iHTepdeiicy
Ha OCHOBI TEOPIl KOTHITUBHOIO HaBaHTaXeHHS,
3 aKLEHTOM Ha 6anaHc MiXK 3HUXKEHHSAM Haf-
MIpHOI NepLENTUBHOI CKNaAHOCTI Ta HaaHHAM
KOPMCTYBa4aM MOXX/IMBOCTEN KOHTPOSIO Y CU-
Tyauisx HEBM3HAYEHOCTI YK CynepeunnBmx pe-
3ynbTaTiB. MeTogu gocnigxeHHs. Metonono-
Fi4YHY OCHOBY CTaAHOBUTb TEOPIA KOMHITUBHOIO
HaBaHTa>XKEHHS, ika PO3PI3HSE BHYTPILLHE, 30~
BHILLHE Ta peneBaHTHe HaBaHTaXKeHHs. Y po-
60Ti BUKOPWUCTAHO MOPIBHAMBHWIA aHania Hay-
KOBMX My6MikaLiin, MiXKHapOAHMX CTaHAapTiB
JocTynHocTi (3okpema WCAG 2.2) Ta cy4acHux
NPOrpamMHMX pillleHb, OPIEHTOBAHMX Ha IHKJTHO-
3VBHWIA | afanTuBHui Ou3arH. HaykoBa Ho-
BU3HA. Bneplie cncteMaTn3oBaHO MNpaKTUKK
3MEHLLEHHS KOTHITMBHOIO HaBaHTa)KeHHS B iH-
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tion with the integration of user control tools.
Recommendations are proposed for designers
and developers regarding the implementation
of inclusive interface adaptation mechanisms,
including tools based on artificial intelligence.
Conclusions. Influence on intrinsic cognitive
load is primarily achievable through the optimi-
zation of system messages, button texts, and
hints, whereas user-generated content remains
beyond the designer’s control. Excessive cogni-
tive load can be reduced by adhering to stan-
dards for font size, line spacing, contrast, and
clear visual structure. At the same time, param-
eters such as font choice or color scheme yield
contradictory results and largely depend on us-
ers’ individual cognitive characteristics and pri-
or experience. The optimal approach involves
implementing personalization and adaptability
mechanisms, allowing each user to set a com-
fortable level of complexity and find a balance
between simplicity and functionality.

Keywords:
cognitive load, interface design, user experience
(UX), cognitive load theory, inclusive design,
artificial intelligence.

Introduction ]

Tepdeicax Be63aCTOCYHKIB 3 NO3WLiT noeaHaH-
HS  MiHIMI3aLUiT 30BHILUHBOMO HaBaHTaXXeHHSA
3 iHTerpauiero IHCTPYMEHTIB KOPUCTYBALbKOro
KOHTPOSIH0. 3anponoHOBaHO pekoMeHAaaLlil ans
[M3aliHepiB i PO3pO6HWMKIB LLIOA0 BNPOBAaAXKEH-
HA MexaHi3MIB IHKJTHO3WBHOI aganTauil iHTep-
heiiciB, 30KkpeMa 3acobiB Ha OCHOBI LUTY4YHO-
ro iHTenekTy. BUCHOBKU. BNivB Ha BHYTpILLHE
KOrHITUBHE HaBaHTaXKeHHHA MepefyciM AgocaAra-
€TbCA Yepesd ONTUMI3aLit0 CUCTEMHUX MOBILO-
MIEeHb, TEKCTIB KHOMOK i NigKa30oK, ToAi AK KO-
PUCTYBALbKNIA  KOHTEHT 3a/WLLaeTbca Mosa
KOHTpONeM Au3anHepa. HaamipHe KOrHiTuBHe
HaBaHTaXXEHHS MOXHa 3MEHLUWNTV AOTPUMaH-
HSIM CTaHAapTiB PO3MIpY WPUMTIB, MiXKPSAKO-
BOrO iHTepBasny, KOHTPACTy Ta YiTKOI BidyanbHOI
CTPYKTypu. BogHouac napameTpw, SK-0T BUGIp
LWPUATY YK KONIpHa CXema, [akoTb CynepeymBi
pesynbTaT M 3HAYHOK MIPOKD 3anexaTb Bif iH-
IMBiAyanbHUX KOMHITUBHMX OCOBMMBOCTEN i Mo-
nepefHbOro AOCBIAY KOpUCTyBaYiB. OnTuUManb-
HUM MiOXOOOM € BMPOBAMKEHHS MeXaHi3MiB
rnepcoHanisauil Ta aganTUBHOCTI, WO A03BONS-
tOTb KOXXHOMY KOPMCTYBa4eBi BCTAHOBUTUN KOM-
(hOpPTHWMIA piBEHb CKMAAHOCTI 1 3HANTK 6anaHc
Mi>K MPOCTOTOR Ta (DYHKLIOHABHICTHO.

KniouoBi cnosa:

KOTHITUBHE HaBaHTaXeHHS, An3aliH iHTepdeit-
cy, KopucTyealbkuii goceig (UX), Teopia kor-
HITUBHOIO HaBaHTaXEHHS, IHKHO3UBHUI O~
3alH, LUTYYHUN IHTENeKT.

In today's digitalized environment, the interfaces of computer

programs, applications, and web platforms play a crucial role in en-
abling effective user interaction with information. However, the over-
saturation of screen space with text blocks, navigation tools, and
interactive elements often leads to excessive cognitive load, which
can negatively affect performance and data perception quality. Ac-
cording to cognitive load theory, excessive complexity reduces the
effectiveness of learning and decision-making. At the same time,
overly simplified interfaces deprive users of essential control tools,
creating a fundamental functional dilemma: how to strike a balance
between usability and functionality for diverse user groups — both
novices and experienced users. The relevance of this issue lies in
the need to explore design principles that simultaneously reduce
cognitive load and provide control mechanisms in situations of un-
certainty or conflicting outcomes.
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Research
Objective

The
methodology
and analysis
of sources

The objective of this study is to identify and describe effective
design solutions for interfaces that reduce users’ cognitive load
while simultaneously enabling them to manage the interaction pro-
cess in cases where the effects of these solutions are ambiguous.

The analysis of interface design approaches aimed at facili-
tating information perception is grounded in cognitive load theory,
developed within the fields of pedagogy and instructional design
by G. Miller (1956), J. Leppink, and A. van den Heuvel (2015), and
R. Duvivier (Leppink & Duvivier, 2016).

According to this theory, cognitive load is divided into three
types. Intrinsic cognitive load is inherent to the task or subject it-
self — for example, when a person interprets the meaning of words
in a text. The second type, extraneous cognitive load, arises from
the way information is presented and directly relates to design. Poor
visual hierarchy, inappropriate font choices, incorrect line spacing,
or insufficient text contrast contribute to unnecessary cognitive
strain. The third type, germane cognitive load, emerges during the
process of storing information in long-term memory, when text is
transformed into knowledge (Jordan et al., 2019).

According to cognitive load theory, the primary resource for ac-
quiring new knowledge is working memory — a system that tem-
porarily holds and manipulates information (Sweller, 2011). It has
extremely limited capacity and, in typically healthy individuals, can
retain about seven elements simultaneously for approximately 20
seconds. All three types of cognitive load simultaneously compete
for the limited resources of human working memory. Therefore, an
excess of one type of load affects the others, significantly reducing
the user's available cognitive capacity. For example, when reading
a complex scientific text that requires intense concentration to de-
code words and their meanings, a reader may “read” the page but
retain no memory of its content (Mayer & Moreno, 2003).

High cognitive load impairs people’s ability to comprehend written
information or learn effectively. Its impact is especially pronounced in
individuals with dyslexia (Norton et al., 2015). The process of recog-
nizing the visual form of letters and words, which occurs automati-
cally in typical readers, requires significant cognitive effort in dyslexic
individuals. As a result, the visual characteristics of text have a notice-
able impact on word recognition ability (Munzer et al., 2020).

To assess how effectively interface or textual design facilitates
reading, quantitative metrics are used. The simplest indicator is
reading speed (time taken to read a given text), where increased
speed reflects reduced cognitive effort required for text decoding.
However, deeper insights are provided by eye-tracking methods —
recording and analyzing eye movements during reading or interface
interaction. Eye-tracking technology monitors gaze trajectories and
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Research
Findings

allows researchers to evaluate specific difficulties in content per-
ception based on several parameters:

e number and duration of fixations, when the gaze lingers on a
specific word;

e saccade characteristics, referring to eye movements between
fixations (Toki, 2024).

Digital platforms are increasingly adopting Al-based solutions
to support reading, aligning with the principles of the zero interface
approach — a concept that enables users to interact with computer
systems without relying on visual interfaces. This idea was specifi-
cally examined in the article “Graphical and zero-based approaches
in hybrid interfaces of mobile applications” (Pavliuk & Salyha, 2025).
One prominent example of such interface implementation is text-
to-speech (TTS) technology, which converts written content into
spoken language. These tools allow users to listen to text instead of
reading, thereby enhancing comprehension and reducing cognitive
load during reading tasks (Al and accessibility, 2024). However, in
the context of this study on cognitive load in interface design, the
transformation of text into audio is excluded from analysis, as the
research focuses exclusively on visual interaction mechanisms.

The challenge of balancing cognitive load is particularly acute
in interface design. It is often addressed through a compromise be-
tween minimalist page layouts with extensive text and functional in-
terfaces that require numerous detailed elements. Excessive simpli-
fication can lead to what is known as “hidden cognitive load,” where
users expend mental effort searching for functions that have been
concealed for the sake of visual simplicity. One of the critics of min-
imalist interfaces is Advait Sarkar, who argues that an overempha-
sis on simplicity and usability may limit the potential of software.
Therefore, effective design should be functionally minimalist, where
simplicity is achieved by removing unnecessary elements — not by
hiding essential ones (Sarkar, 2023).

Interfaces of computer programs — especially those designed
for professional use — typically contain an excessive number of
available functions. Personalization of the workspace allows users
to configure the arrangement of windows and panels for more con-
venient operation. Users can reorder, pin, unpin, hide, and add pan-
els, as well as collapse them into icons to optimize space (Fig. 1).
Additionally, they can adjust the user interface scale and create
custom workspaces by saving the current panel layout and menu
settings for quick future access. This flexibility enables individuals
to tailor the interface to their specific needs and working style.

At the same time, there is a significant difference in how inter-
faces are used by professional versus casual users. Professionals
tend to expand both their workspace and technical capabilities — for
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more efficient work, they may connect multiple additional displays,
increase screen size, and scale the interface to accommodate the
maximum number of necessary functions.In contrast, casual users
typically require only basic functionality. This creates divergent inter-
action models — ranging from highly functional, multitasking-orient-
ed setups to simplified ones that support basic needs.
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Fig. 1. Adobe InDesign 2025 interface showing open panels and contextual menu.

Puc. 1. IHTepgeric Adobe InDesign 2025 i3 BigKpUTUMU NaHensmu 1a
KOHTEKCTHUM MEHHO.

A similar approach is used in web applications that allow us-
ers to open and close functional parts of their interface. A common
pattern is the collapsible navigation panel, which serves as a tool
for reducing cognitive load by decreasing the number of visible el-
ements on the page. Removing the sidebar also helps expand the
main working area of the interface. It can be minimized into a thin
bar with icons that continue to function as a menu — though with-
out text — as seen in Gmail. Alternatively, navigation can be hidden
entirely, as in the interfaces of Al chat platforms such as Copilot,
ChatGPT, Gemini, Claude, and others. In such cases, whenever us-
ers need to switch to another section, they must first open the panel
(Fig. 2). Progressive disclosure supports presenting users only with
the information needed at the current stage of interaction. This ap-
proach reduces working memory overload and promotes better con-
tent comprehension (Rosenfeld et al, 2015). Instead of displaying
all complex functionality at once, the interface can hide secondary
or rarely used options in additional screens or expandable elements.
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Fig. 2. Copilot interface with collapsed navigation panel. Screenshot taken on
September 29, 2025.

Puc. 2. InTeperic Copilot i3 3ropHyToro naHes o Hagirauil. 3HIMOK ekpaHa
3pobneHo 29 BepecHsi 2025 p.

Reducing intrinsic cognitive load in interfaces often requires
intervention in the content itself, which is not always within the de-
signer's domain. Website texts are typically authored by content
writers. However, applications contain many other types of textual
information. In particular, system texts — such as error messages,
tooltips, and hints — play a crucial role in the interface. The optimi-
zation of such text is handled by specialists known as UX writers
(Portmann, 2022).

Text processing often involves simplifying vocabulary to en-
hance accessibility. Complex terminology demands additional ef-
fort to decode messages, so it is advisable to use commonly un-
derstood language. Complex sentences significantly hinder text
comprehension, as they increase cognitive load by forcing the read-
er to hold multiple semantic threads in working memory simulta-
neously (Graesser et al,, 2011). In contrast, simple sentences con-
taining approximately 7—14 words are considered optimal for quick
and easy understanding. For instance, studies show that when the
average sentence length is around 14 words, readers comprehend
over 90% of the content, whereas increasing the length to about 43
words drops comprehension below 10% (Readability, 2022). There-
fore, when creating UX and interface texts, it is recommended to
use short, structured sentences, avoid complex constructions, and
strive for clarity of expression.

Efforts to optimize intrinsic cognitive load should be focused
where interface developers can actually influence this factor. How-
ever, in many applications, designers only define the general style of
textual messages, while the content itself is generated by users and
can vary widely. For example, in social networks and messaging plat-
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forms, users publish their own texts and engage in conversations. The
complexity of these messages lies beyond the control of designers.
The development of artificial intelligence, particularly large lan-
guage models, enables users to automatically adapt text to their
needs. For example, in Notion.so, users can highlight text and “ask” to
simplify the language, shorten it, or extract key points. They can also
apply custom text instructions or ask questions about the selected
content. In the Opera browser, a built-in Al assistant allows users to
generate a concise version of any webpage, ask questions about its
content, and more (see Fig. 3). Currently, such features are available
only upon user request, but it is likely that tools for automatic content
adaptation will soon emerge — translating text into more accessible
language, avoiding complex terminology and long sentences, etc.
These technologies are already being implemented by leading
companies. For instance, Microsoft has integrated the GPT-4 lan-
guage model into its Bing search engine and Edge browser, allowing
users to receive summarized information directly in search results.
Google is testing its own approach — Search Generative Experience —
where Al-generated answers appear above the list of results, provid-
ing users with a quick overview of key facts from various sources.

GFT-d0 | Gemini 8.0  Tmogen 3 / G°T Tmage 1

— 2
« Bigmasiesin ioninmo: ¥ 2024 poyl W3C nigmann coih 30-phisi
wonlned
« Weph n TPAC :
poaBwTIy B0 - CTAHARETIE.

POBOTH WL CTARAPTANM.
Flxwa y mac € we nuraisn npo W3 a0 ned - TexHanorl. ke copouTech
3anuTysaThl &

Fig. 3. Opera browser interface (version: 122.0.5643.57) with the Aria Al assistant
generating a summary of an article. Screenshot taken on September 25, 2025.

Puc. 3. IHTepgperic 6paysepa Opera (Bepcis: 122.0.5643.57) 3 nomiyHukom Aria Al,
SIKUI reHepye pestome CTaTTi. SHIMOK ekpaHa 3pobneHo 25 BepecHs 2025 p.

By using large language models, users may no longer need to

visit websites containing information — they can instead rely on the
optimized response text provided by Al. This condensed synthesis
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of information from multiple sources, delivered in a single message,
is particularly convenient due to its low intrinsic cognitive load.
Rather than reading several articles on a topic — written in complex,
unoptimized language — users receive a compact and personalized
text tailored to their needs.

Researchers have documented the emergence of this new user
behavior pattern, primarily evidenced by a sharp decline in organic
traffic to many websites (Fishkin, 2024). According to recent data,
nearly 60% of Google search queries now end without the user click-
ing through to any external website — so-called zero-click searches.
Analysts predict that traditional search traffic may decline by an-
other 25% in the coming years, as more users turn to Al chatbots
and virtual assistants for answers instead of conventional search
engines (Goodwin, 2024).

The next stage in interface design can be seen as the integra-
tion of artificial intelligence for adaptability and personalization.
While most current tools for text simplification or information sum-
marization are manually activated by users, a promising direction is
the creation of interfaces that dynamically adjust to the user’s level
of expertise, cognitive characteristics, and current tasks. In such a
model, Al acts as a mediator between the complex structure of a
digital product and the individual needs of the user. The generation
of user-oriented content — whether personalized or customized —
reduces cognitive load and effectively meets the individual needs of
consumers (Hrozna, 2017). The system can automatically regulate
the density of information presentation, select an appropriate level
of terminology, offer alternative formats (text, audio, visualizations),
and adapt the interface to the user’s available device — from a small
smartphone screen to multi-monitor professional setups.

Thus, the integration of Al becomes a logical extension of cogni-
tive load theory, enabling not only the reduction of unnecessary cogni-
tive burden but also the individual balancing of simplicity and control
in human—system interaction. This approach resonates with the con-
cept of the "smart book,” which integrates artificial intelligence tools
into publishing products, making educational materials personalized
and accessible to diverse categories of users (Sytnyk, 2025).

Reducing extraneous cognitive load in interfaces depends sig-
nificantly on the choice and styling of the font used to convey tex-
tual information. The Nielsen Norman Group, a leading UX research
organization, has conducted extensive studies on screen readabil-
ity. They outline several key principles that enhance text legibility:

1) use a large default font size and allow users to increase it.
Small text is inconvenient for everyone, especially individuals with
visual impairments;
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2) ensure high text contrast, providing a clear distinction be-
tween text and background colors. A plain, solid background is pref-
erable, as patterns can interfere with letter recognition;

3) choose a simple typeface, avoiding decorative or script fonts
(Nielsen, 2015).

Many researchers have found that sans-serif fonts tend to out-
perform serif fonts in readability tests. For example, studies as-
sessing error detection in text have demonstrated this advantage
(Dogusoy et al., 2016). However, more recent research does not
confirm a definitive preference. According to experts at the Nielsen
Norman Group, the advent of high-resolution displays (e.g., Retina
screens) has made both serif and sans-serif fonts equally viable for
on-screen reading (Nielsen, 2015). This is further supported by other
studies measuring reading speed, which show no significant differ-
ence between the two font types (Arditi & Cho, 2005).

An important factor in reducing extraneous cognitive load is
the use of uppercase and lowercase letters, particularly the pres-
ence of ascenders and descenders in lowercase characters. These
typographic features enhance letter recognition by providing dis-
tinctive visual cues. Research confirms that increasing the length
of ascender and descender elements significantly improves letter
identification (Cooreman & Beier, 2024). Therefore, alphabets with a
higher proportion of such features tend to facilitate easier reading.
Typographic analysis shows that modern English fonts feature as-
cenders in 8 letters and descenders in 5, totaling 13 out of 26 (50%).
Ukrainian fonts have 12 such letters out of 33 (36%), with one let-
ter (&) containing both. While the absolute numbers are similar, the
relative frequency is lower in Ukrainian. Moreover, several of these
characters (u, @, w, i, ) occur infrequently in typical usage, further
diminishing their contribution to overall text legibility.

Studies on increased tracking show that it enhances letter rec-
ognition. Individuals with dyslexia, in particular, are sensitive to the
crowding effect, where adjacent letters interfere with recognition.
Wider spacing significantly reduces this interference. The effect has
been confirmed in both Italian (a language with transparent orthog-
raphy) and French (with more complex orthography), indicating the
cross-linguistic applicability of this approach (Zorzi et al., 2012). An-
other study found that increased letter spacing improved reading
speed by 13% in children with dyslexia and by 5% in typical readers
(Stagg & Kiss, 2021).

These text formatting recommendations, validated through em-
pirical testing, have been incorporated into web design standards
known as the W3C Web Content Accessibility Guidelines (World
Wide Web Consortium, 2024). As early as the first version in 2018,
the guidelines included quantitative thresholds for minimum spac-
ing to enhance text recognition. Implementing these guidelines sig-
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nificantly enhances text perception for all readers. Unfortunately,
content accessibility standards are largely advisory, which means
that designers of digital products often overlook them in practice.
These requirements specify:

e line height: at least 1.5 times the font size;

e paragraph spacing: at least 2 times the font size;

e letter spacing (tracking): at least 0.12 times the font size;

e word spacing: at least 0.16 times the font size (World Wide
Web Consortium, 2018).

Some approaches to reducing cognitive load do not yield con-
sistent improvements in text perception — particularly in the area of
font selection. Researchers have found that familiar, conventional
typefaces often perform better than specialized fonts, even for indi-
viduals with dyslexia (Alexeeva et al., 2022). This suggests that text
perception is influenced not only by the intrinsic properties of a font
but also by the reader's familiarity with it. Since designers cannot
ensure that users have prior experience with any specific typeface,
it is essential to provide flexible interface settings that allow individ-
uals to choose the font thev find easiest to read.

Lllo TaKe eneKTPOHHMiA Wo Take LLlo Take ensKTpOoHHMA
nignuc Ta AK nignucyeaTtk EneKTPOHHUU ngnMe Ta Ak
AOKYMEHTH OHNaiH? nianMc Ta Ak NIANMCYBATH AOKYMEHTH
} iinl nianucyeaTu OHNARH?
FaBEaNENYIATE INCHICTE AoKyMeHTIB Ta 40K [M HTH :
iAeNTHGiyIoTh 0008y, JoKpews, 38 oHnanH
HMX BH MOMETE MANHCATH QOKYMEHTH oHNaAH KA
nepran fis, EnexkTROHHMA nignue - ue o
ene('rpauul aAaHi, Rel AOKYWE=TH Om AR = Fn[:“:\.ﬂ A,
— 306€INesyoTe WinicHicTs i
ACKEYMEHTIE T IAEHTHRIEyOTE
Hux Bu MoXeTe nianncaTh i

ACKYMEHTH OH2GAH Ho nopTani
fin.

Fig. 4. Comparison of typefaces: Roboto, OpenDyslexic, and Inclusion UKR.

Puc. 4. [MopiBHsAHHS WwWpudTis: Roboto, OpenDyslexic Ta Inclusion UKR.

Designers have made repeated efforts to develop typefaces
aimed at reducing cognitive load in letter recognition. For individ-
uals with dyslexia, several specialized fonts have been created, in-
cluding Dyslexie, Inclusion UKR, and OpenDyslexic, among others.
OpenDyslexic has gained particular popularity since its release in
2011 by Abelardo Gonzalez, a developer with dyslexia, as a free and
openly accessible alternative to costly commercial fonts. It is now
widely used across various applications. These fonts are designed
to facilitate letter recognition through specific typographic features:

1) heavier lower portions of letters to provide a visual “anchor”;

2) modified shapes for visually similar characters (e.g., d and b);
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3) extended ascenders and descenders;

4) increased tracking (inter-letter spacing);

5) enhanced emphasis on capital letters (Laddusaw & Brett,
2019).

Eye-tracking studies indicate that the use of OpenDyslexic of-
fers certain advantages, as readers tend to make more frequent and
shorter fixations, reducing erratic eye movements. This suggests
a decrease in cognitive load during visual recognition, as the brain
requires less effort to decode text. Additionally, many users subjec-
tively report that such fonts feel “easier to read” and help reduce eye
strain (Franzen et al., 2020). However, other studies have found no
improvement in reading speed or accuracy when using OpenDyslex-
ic (Wery & Diliberto, 2017).

Testing of the Ukrainian font Inclusion UKR revealed signifi-
cant improvements in reading and text recognition among younger
schoolchildren with special educational needs, but a decline in per-
formance among typically developing children (Babych & Liubenko,
2027). Given the controversial results and reader-dependent effec-
tiveness of these fonts, it is advisable to offer customizable font set-
tings within the interface, allowing users to select the typeface that
best suits their individual reading needs.

Color also affects text recognition. In particular, overly high con-
trast — such as black text on a white background — can make read-
ing less comfortable (Isla & Bruce, 2005). Research has shown that
warm background colors, such as peach, orange, and yellow, signifi-
cantly improve readability for individuals with dyslexia compared to
cooler tones like blue or green (Jakovljevi¢ et al., 2021). These find-
ings align with recommendations from the British Dyslexia Associ-
ation, which suggests using a cream-colored background to reduce
excessive contrast (Rello & Bigham, 2017). For example, popular Al
chat interfaces like Copilot and Claude use cream backgrounds by
default (see Fig.2 and Fig.5).

Most modern applications offer two main color settings: light
mode and dark mode. Initially, dark mode was primarily used by
developers who spend long hours in front of screens. Over time, it
gained popularity among general users. In 2019, Apple and Android
introduced system-wide dark modes, leading to widespread adop-
tion (Sethi & Ziat, 2023). Technology companies claim that dark
mode saves battery life, reduces eye strain, and enhances produc-
tivity. Additionally, many users subjectively prefer dark mode over
the traditional light mode. However, testing shows that dark mode
increases cognitive load and impairs the perception of textual infor-
mation (Gazit et al.,, 2025).

Some web applications offer interface customization options,
including features designed for users with dyslexia. The popular
site claude.ai, which hosts large language models developed by An-
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thropic, includes a chat setting that enables the use of the OpenDys-
lexic font. Currently, this font is applied only to the text within chat
messages, without altering the broader interface layout. Moreover,
the font appears to support Latin script only, while Cyrillic charac-
ters remain unaffected, limiting its accessibility for users reading in
languages such as Ukrainian.

OpenDyslexic font overview ~ Share

° tell about OpenDyslexic

OpenDyslexic Is a free, open-source typeface specifically designed teo
improve readability for people with dysiexia. Created by Abelardo Gonzalez,
the font incorporates several design principles aimed at reducing the visual
confusion that can make reading difficult for those with dyslexia.

The key features of OpenDyslexic include:

Bokd Minimalist Landing Page De..

Fecants

Weighted Bottom Design: The letters have heavier bottoms, which helps
prevent the common dyslexic experience of letters appearing to flip or
rotate. This anchoring effect makes it easier to distinguish between similar

OpenDyslexic font overview
Modern Design One-Pager Webs.
Greeting

Royal Address Pratocol

Ui Design for Dyslexia Accessibil,
Indla’s Capital City

Dyslexia-Friendty lnterface Design

letters like 'b°, 'd', 'p', and 'q".

Unique Character Shapes: Each letter has distinctive characteristics to reduce
b similar-looking characters. For example, the 'a' has a more
prongunced tail, and the 'g' has a very distinct lower loop.

Italic Emphasis: The font uses a slanted design that can help with tracking
text across a line, reducing the tendency for words to appear to move or
Jump around on the page.

Greeting and Assistance

Favio
Free plan

+
Open Licensing: Being cpen-source mea... it's freely available for anyone to

Reply to Claude.

- ¥+ = Sonnet 4

Fig. 5. Interface of claude.ai. Screenshot taken on September 21, 2025, using
Opera browser (version 120.0.5543.161).

Puc. 5. IHTepevic claude.ai. BHiMOK ekpaHa 3pobsieHo 21 BepecHs 2025 p. 3a
zoromoroto 6paysepa Opera (Bepcia 120.0.5543.161).

For users seeking greater control over fonts and other visual
characteristics of websites, a range of browser extensions is avail-
able to help adapt any page to individual needs. One example is
the OpenDyslexic Font extension for Chrome, which overrides any
font specified by the web developer and replaces it with OpenDys-
lexic. A more comprehensive tool is the Helperbird: Accessibility &
Productivity App, also available for Chrome. It allows users to cus-
tomize not only fonts and text/background colors but also column
layout. Many websites feature wide blocks of text that are difficult
to read, as cognitive load increases toward the end of each line.
Helperbird enables users to reformat pages into multiple columns,
making reading more manageable. Additional features include an
automatic reading ruler that helps users focus on a single line at a
time, and the option to frame individual paragraphs for clearer sepa-
ration. While such interventions significantly alter the original layout
intended by designers, they effectively reduce text crowding, there-
by lowering cognitive load and improving readability.
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Modal & Nonmodal Dialogs: When (&
When Not) to Use Them

AEN  Therese Fessenden &
| | Share
April 23, 2017

Summary: Modal dialogs interrupt users and demand an action. They
are appropriate when user’s attention needs to be directed toward Related Courses
important information. !

Designing Complex Apps

To better understand the difference  let's lock at what the terms “dialog”
for Specialized Domains

vetween modal and nonmodal dialogs, and “modal,” mean. |

A dialog (or dialogue) refers to a and the user, and often requests ::::::l:m :z‘":::::‘:nd

conversation between two people. In  information or an action from the applications for  complex

Fig. 6. Page from https://www.nngroup.com/ with the Helperbird extension
(Version 2025.8.24) enabled, showing column layout, modified font, and a reading
guide line. Screenshot taken on September 22, 2025, using Chrome browser
(Version 135.0.7049.85).

Puc. 6. CTopiHka 3 https.//www.nngroup.com/ 3 yBiMKHEHUM PO3LUMPEHHSIM
Helperbird (Bepcisi 2025.8.24), 1140 rokasye MakeT CTOBMLIB, 3MIHEHWI LPUPT
i NiHitO A7 YNTaHHS. 3HIMOK expaHa 3pobieHo 22 BepecHsi 2025 p. 3a
Jgoriomororo 6paysepa Chrome (Bepcisi 135.0.7049.85).

Corporate messengers are essential tools for professional com-
munication, used by all employees within an organization. These
platforms primarily rely on text-based interaction, making the reduc-
tion of external cognitive load a key factor in improving user experi-
ence. Developers are increasingly attentive to this issue and provide
tools for interface customization. The popular desktop messen-
ger Slack allows users to adjust font settings, including the option
to select OpenDyslexic — available in the paid version. By default,
Slack’s interface displays a large amount of information on screen,
which can significantly increase cognitive load. However, users can
activate the Simplified Layout Mode, which streamlines the design
and minimizes distracting elements. This transforms the desktop
interface into a cleaner layout resembling a mobile app (see Fig.7).

Similarly, the desktop version of the messenger Element en-
ables users to customize both the font size and typeface, including
fonts installed from third-party developers. This flexibility supports
more accessible and user-centered communication environments
(see Fig.8).
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Fig. 7. Slack application (Version 4.45.69) with OpenDyslexic font enabled and
Simplified Layout Mode activated. Screenshot taken on September 22, 2025,
using MacOS Sequoia (Version 15.4).

Puc. 7. Jopatok Slack (Bepcis 4.45.69) 3 yBiMkHeHuM LwpugTom OpenDyslexic Ta
aKTVMBOBaHNM PEXXMMOM CPOLLEHOr0 MaKeTyBaHHS. 3HIMOK ekpaHa 3p061eHO
22 BepecHsi 2025 p. 3a gonomoroto MacOS Sequoia (Bepcisi 15.4).
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Fig. 8.
Element application (Version 1.11.94) with the Inclusion UKR font enabled.
Screenshot taken on September 22, 2025, using MacOS Sequoia (Version 15.4).

Puc. 8. 3acTocysaHHs enemeHTa (Bepcisi 1.11.94) 3 yBIMKHEHUM LUPUGHTOM
Inclusion UKR. 3HiMOK ekpaHa 3pobneHo 22 BepecHs 2025 p. 3a JOMOMOror
MacOS Sequoia (Bepcis 15.4).
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Scientific
Novelty and
Practical
Significance of
the Study

Conclusions I

This article presents the first overview of the practical implemen-
tation of tools aimed at reducing both intrinsic and extraneous cog-
nitive load in the interfaces of web applications and computer pro-
grams. It provides guidance for interface designers and developers on
how to integrate international accessibility standards and implement
personalization features that accommodate users with varying cog-
nitive load requirements, making these solutions widely applicable.

The practical significance of the study lies in its potential to en-
hance the inclusivity of digital products, reduce the risk of working
memory overload, and establish a balance between interface simpli-
fication and the preservation of functional control.

The study demonstrates that designers can influence text per-
ception in interfaces by regulating intrinsic and extraneous cognitive
load. Intrinsic load is associated with the content of the message,
while extraneous load relates to the manner of its presentation.

Reducing intrinsic cognitive load is only partially feasible. Design-
ers and UX writers can optimize message texts, button labels, and
other static interface elements; however, content generated by users
or external contributors remains beyond their control. In this context,
artificial intelligence tools play a crucial role by enabling users to sim-
plify language, shorten texts, and generate concise summaries. The
growing popularity of chat interfaces based on large language mod-
els reflects a broader trend toward minimizing intrinsic cognitive load
through automated processing of large volumes of information.

Regarding extraneous cognitive load, research confirms the ef-
fectiveness of specific design patterns. Factors such as font size,
line spacing, paragraph spacing, and letter spacing are reflected in
accessibility standards and have proven beneficial for improving
text perception. In contrast, other parameters — such as font choice,
color themes, and element density — yield controversial results and
depend heavily on users’ aesthetic preferences and prior experience.
For instance, fonts specifically designed for individuals with dyslexia
may enhance readability for one group but hinder it for typical read-
ers accustomed to conventional typography.

The number of interface elements should reflect the user’s expe-
rience and needs. A simplified interface is more appropriate for be-
ginners, while advanced users often seek access to extended func-
tionality. This creates a design dilemma: excessive minimization
improves usability for one group but reduces efficiency for another.
The optimal approach is to give users control over their cognitive
load by allowing them to adjust design settings and selectively hide
or reveal additional features as needed.

A number of open questions have also been identified. Much of
the existing empirical research has focused on measuring reading
speed and comprehension of continuous texts, without accounting
for the specific nature of interaction with modern digital interfac-
es. In real-world scenarios, users engage with short textual frag-
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ments — such as tooltips, messages, and button labels — within en-
vironments characterized by high levels of visual noise. Under such
conditions, the risk of extraneous cognitive load increases due to
the combination of text, icons, banners, and navigation elements.

Moreover, most studies have been conducted in short experi-
mental sessions, whereas the long-term use of applications, which
allows for habit formation and interface adaptation, remains insuf-
ficiently explored. A promising direction involves conducting experi-
ments with realistic, visually dense interfaces, and investigating the
impact of prolonged usage on the dynamics of cognitive load. This
would yield practically relevant insights for designers and develop-
ers regarding typographic choices, information architecture, and
personalization tools that genuinely enhance accessibility and user
experience for both typical and neurodivergent users.

In conclusion, the findings of this study suggest that the future
of interface design lies in the integration of cognitive psychology
principles with artificial intelligence tools. This approach enables
the creation of systems that dynamically adapt to user needs, strik-
ing a balance between simplicity and functionality. Further research
should focus on evaluating the effectiveness of personalized inter-
faces over extended periods of use, and on developing standards
that ensure the inclusivity of digital products.

References

Al and accessibility: Leveraging Al for inclusive education. (2024, September 18). Park University.
Information Technology Services Support. https:/support.park.edu/support/solutions/
articles/6000275009-ai-and-accessibility-leveraging-ai-for-inclusive-education [in English].

Alexeeva, S., Zubov, V. I, & Nikonova, Y. (2022). Lexiad, the first dyslexia-specific cyrillic font
compared to the popular times new roman and roboto fonts when read by adults.In C.
Pracana & M. Wang (Eds.), Psychological Applications and Trends (pp. 464—468). inScience
Press. https://doi.org/10.36315/2022inpact104 [in English].

Arditi, A, & Cho, J. (2005). Serifs and font legibility. Vision research, 45(23), 2926—2933. https://doi.
org/10.1016/j.visres.2005.06.013 [in English].

Babych, N. M., & Liubenko, L. V. (20217). Doslidzhennia formuvannia navychky chytannia u ditei
molodshoho shkilnoho viku z osoblyvymy osvitnimy potrebamy zasobamy suchasnoi
typohrafiky [Research on the formation of reading skills in primary school children with
special educational needs using modern typography]. Norwegian Journal of Development of
the International Science, 54(4), 6=12 [in Ukrainian].

Cooreman, B., & Beier, S. (2024). A theory of visual attention based assessment of font style:
How important is x-height for font legibility? [Poster session]. Architecture, Design and
Conservation — Danish Portal for Artistic and Scientific Research. https://adk.elsevierpure.
com/ws/portalfiles/portal/84940370/Poster-x-height.pdf [in English].

Dogusoy, B., Cicek, F, & Cagiltay, K. (2016). How Serif and sans serif typefaces influence reading
on screen: An eye tracking study. In A. Marcus (Ed.), Lecture notes in computer science:
Vol. 9747. Design, User experience, and usability: Novel user experiences [Conference
proceedings]. Springer. https://doi.org/10.1007/978-3-319-40355-7_55 [in English].

Fishkin, R. (2024, July 1). 2024 Zero-click search study: For every 1,000 EU Google Searches, only 374
clicks go to the Open Web. In the US, it's 360. SparkToro. https://sparktoro.com/blog/2024-
zero-click-search-study-for-every-1000-us-google-searches-only-374-clicks-go-to-the-open-
web-in-the-eu-its-360/ [in English].

256



ISSN 2617-7951 (Print) [Jlemiypr: igei, TexHonorii, nepcnekTueu gusaitny 2025 Tom 8 N22
ISSN 2617-880X (Online) Demiurge: ideas, technologies, perspectives of design 2025 Vol.8 No 2

Franzen, L., Stark, Z,, & Johnson, A. (2020). The dyslexia font OpenDyslexic facilitates visual
processing of text and improves reading comprehension in adult dyslexia. Annals of Eye
Science, 4, Article ABO04. https://doi.org/10.21037/aes.2019.AB004 [in English].

Gazit, T, Tager-Shafrir, T., Zhong, H.-X., Hung, P. C. K., & Cheung, V. (2025). The dark side of the
interface: examining the influence of different background modes on cognitive performance.
Ergonomics, 1-14. https://doi.org/10.1080/00140139.2025.2483451 [in English].

Goodwin, D. (2024, February 19). Will traffic from search engines fall 25% by 2026? Search Engine Land.
https://searchengineland.com/search-engine-traffic-2026-prediction-437650 [in English].
Graesser,A.C.,McNamara, D. S., & Kulikowich, J. M. (2011). Coh-Metrix: Providing multilevel analyses
of text characteristics: Providing multilevel analyses of text characteristics. Educational

Researcher, 40(5), 223-234. https://doi.org/10.3102/0013189X11413260 [in English].

Hrozna, 0. O. (2017). Vprovadzhennia osobystisno-orilentovanoho kontentu v krosmedia
[Implementation of personality-oriented content in crossmedial. In V. E. Shevchenko
(Ed.), Krosmedia: kontent, tekhnolohii, perspektyvy [Crossmedia: Content, technologies,
perspectives] (pp. 59-66). Department of Multimedia Technologies and Media Design, The
Institute of Journalism, Taras Shevchenko National University of Kyiv [in Ukrainian].

Isla, K., & Bruce, E. (2005). The relationship between dyslexia and Meares-Irlen Syndrome. Journal
of Research in Reading, 28(3), 350—-364. https://doi.org/10.1111/j.1467-9817.2005.00274.x
[in English].

Jakovljevi¢, T., Jankovi¢, M. M., Savi¢, A. M., Soldatovic, |, Coli¢, G., Jakulin, T. J., Papa, G., & Kovic, V.
(2021). The relation between physiological parameters and colour modifications in text
background and overlay during reading in children with and without dyslexia. Brain Sciences,
11(5). Article 539. https://doi.org/10.3390/brainsci11050539 [in English].

Jordan, J., Wagner, J., Manthey, D. E., Wolff, M., Santen, S., & Cico, S. J. (2019). Optimizing lectures
from a cognitive load perspective. AEM Education and Training, 4(3), 306—312. https://doi.
0rg/10.1002/aet2.10389 [in English].

Laddusaw, S., & Brett, J. (2019). Dyslexia-friendly fonts: Using Open Dyslexic to increase exhibit
access. College & Research Libraries News, 80(1), 33-36. https://doi.org/10.5860/
crln.80.1.33 [in English].

Leppink, J., & Duvivier, R. (2016). Twelve tips for medical curriculum design from a cognitive
load theory perspective. Medical Teacher, 38, 669—674. https://doi.org/10.3109/014215
9X.2015.1132829 [in Englishl.

Leppink, J., & van den Heuvel, A. (2015). The evolution of cognitive load theory and its application
to medical education. Perspectives on Medical Education, 4(3), 119-127. https://doi.
0org/10.1007/s40037-015-0192-x [in English].

Mayer, R. E., & Moreno, R. (2003). Nine ways to reduce cognitive load in multimedia learning. Educational
Psychologist, 38(1), 43—52. https://doi.org/10.1207/S15326985EP3801_6 [in English].

Miller, G. A. (1956). The magical number seven plus or minus two: Some limits on our capacity
for processing information. Psychological Review, 63(2), 81-97. https://doi.org/10.1037/
h0043158 [in English].

Munzer, T, Hussain, K., & Soares, N. (2020). Dyslexia: Neurobiology, clinical features, evaluation and
management. Translational Pediatrics, 9 (Suppl. 1). https://doi.org/10.21037/tp.2019.09.07
[in English).

Nielsen, J. (2015, November 15). Legibility, readability, and comprehension: Making users read your
words. Nielsen Norman Group. https://www.nngroup.com/articles/legibility-readability-
comprehension [in English].

Norton, E. S, Beach, S. D., & Gabrieli, J. D. E. (2015). Neurobiology of dyslexia. Current Opinion in
Neurobiology, 30, 73-78. https://doi.org/10.1016/j.conb.2014.09.007 [in English].

Pavliuk, A, & Salyha, P (2025). Hrafichnyi ta nulovyi pidkhody u hibrydnykh interfeisakh
mobilnykh dodatkiv [Graphical and zero-based approaches in hybrid interfaces of mobile
applications]. Demiurge: Ideas, Technologies, Perspectives of Design, 8(1), 33—48. https:/
doi.org/10.31866/2617-7951.8.1.2025.330441 [in Ukrainian].

257



[n3aiiH BisyanbHUX KOMYHiKaL,i ISSN 2617-7951 (Print)
Visual Comunication Design ISSN 2617-880X (Online)

Portmann, L. (2022). Crafting an audience: UX writing, user stylization, and the symbolic violence
of little texts. Discourse, Context & Media, 48, Article 100622. https://doi.org/10.1016/].
dem.2022.100622 [in English].

Readability: Why are long sentences over 20 words? (2022, April 21). Siteimprove. https://help.
siteimprove.com/support/solutions/articles/80000447968-readability-why-are-long-
sentences-over-20-words- [in English].

Rello, L., & Bigham, J. P. (2017, October 29—-November 1). Good background colors for readers: A study
of people with and without dyslexia. In ASSETS ‘17: Proceedings of the 19th international ACM
SIGACCESS conference on computers and accessibility [Conference proceedings] (pp. 72-80).
Association for Computing Machinery. https://doi.org/10.1145/3132525.3132546 [in English].

Rosenfeld, L., Morville, P, & Arango, J. (2015). Information architecture: For the web and beyond (4th
ed.). O'Reilly Media [in English].

Sarkar, A. (2023, April 23-28). Should computers be easy to use?Questioning the doctrine of
simplicity in user interface design. In A. Schmidt, K. Vaananen, T. Goyal, P. O. Kristensson, &
A. Peters (Eds.), CHI EA "23: Extended abstracts of the 2023 CHI conference on human factors
in computing systems [Conference proceedings] (pp. 1-10). Association for Computing
Machinery. https://doi.org/10.1145/3544549.3582741 [in English].

Sethi, T, & Ziat, M. (2023). Dark mode vogue: Do light-on-dark displays have measurable benefits to users?
Ergonomics, 66(12), 1814-1828. https://doi.org/10.1080/00140139.2022.2160879 [in English].

Stagg, S. D, & Kiss, N. (2021). Room to read: The effect of extra-large letter spacing and coloured
overlays on reading speed and accuracy in adolescents with dyslexia. Research in Developmental
Disabilities, 119, Article 104065. https://doi.org/10.1016/j.ridd.2021.104065 [in English].

Sweller, J. (2011). Cognitive load theory. Psychology of Learning and Motivation, 55, 37-76. https://
doi.org/10.1016/B978-0-12-387691-1.00002-8 [in English].

Sytnyk, O. (2025). Intehratsiia tekhnolohii shtuchnoho intelektu u vydavnychu industriiu: kontsept
‘rozumnoi knyhy" [Integration of artificial intelligence technologies into the publishing
industry: The concept of the "intelligent book']. Scientific Notes of the Institute of Journalism,
87(2), 70-83. https://doi.org/10.17721/2522-1272.2025.87.6 [in Ukrainian).

Toki, E. I. (2024). Using eye-tracking to assess dyslexia: A systematic review of emerging evidence.
Education Sciences, 14(17), Article 1256. https://doi.org/10.3390/educsci14111256 [in English].

Wery, J. J., & Diliberto, J. A. (2017). The effect of a specialized dyslexia font, OpenDyslexic, on
reading rate and accuracy. Annals of Dyslexia, 67(2), 114=127. https://doi.org/10.1007/
$11881-016-0127-1 [in English].

World Wide Web Consortium. (2018). Web Content Accessibility Guidelines (WCAG) 2.1. https://
www.w3.0rg/TR/2018/REC-WCAG21-20180605/ [in English].

World Wide Web Consortium. (2024). Web Content Accessibility Guidelines (WCAG) 2.2. https://
www.w3.0rg/TR/WCAG22/ [in English].

Zorzi, M., Barbiero, C., Facoetti, A, Lonciari, |., Carrozzi, M., Montico, M., & Ziegler, J. C. (2012). Extra-
large letter spacing improves reading in dyslexia. Proceedings of the National Academy of
Sciences of the United States of America, 109(28), 11455-11459. https://doi.org/10.1073/
pnas.1205566109 [in English].

Submitted 30.09.2025; Accepted 13.11.2025
The article was first published online 23.12.2025

@ @ This is an open access journal, and all published articles are licensed under a Creative Commons Attribution 4.0.

258



