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ABSTRACT

Sree Vrinda Venudas Jaya: A case study to identify heuristics for designing webpage for Non-native
speakers
Master’s Thesis
Tampere University
Master’s Degree Programme in Computing and Electrical Engineering: Human-Technology Interaction
May 2025

World has seen an unprecedented increase in migration, as more and more individuals are moving
to new countries in search of better opportunities and life. Language however continues to be one
of the greatest barrier for these migrants when it comes to integrating in the host society. Especially
for migrants who are not digitally literate accessing digital services such as government websites, job
portals, healthcare systems is challenging if these services are not in their preferred language. Most
online websites are tailored for native speakers or digitally proficient users, thus rendering it difficult for
non-native speakers to navigate and understand essential information. This thesis aims to address this
gap by developing design heuristics that help to find usability issues in websites not available in user’s
preferred language.

The study begins by understanding the relation between language and culture, highlighting the diffi-
culties faced by migrants when using digital platforms in an unfamiliar language. Additionally key con-
cepts such as usability, accessibility and universal design are studied in order to incorporate the learn-
ings to propose design heuristics. A structured methodology proposed by Quiñones and C. Rusu (2019)
was followed to develop these heuristics. The proposed heuristics are validated by conducting heuristic
evaluation on Duunitori, a Finnish job search website, with two set of evaluators - control group and ex-
perimental group. The control group used Nielsen’s heuristics to evaluate the website and experimental
group used the new heuristics for evaluation. The findings from both groups were compared and studied
to validate the effectiveness of new heuristics.

The findings showed that the new heuristics are effective in identifying usability issues specific to
the context of non-native users. Moreover, the heuristics were perceived as useful and practical by the
evaluators. However they highlighted the need for more clarity and completeness of the heuristics, which
can be achieved by further refining of the heuristics with examples and conducting more iterations. The
results emphasizes the need to consider the requirements of non-native users while designing digital
services. The study provides a foundation on which these heuristics can be further refined by including
usability testing and evaluating different types of website in future research.

Keywords: usability, heuristics, non-native speakers, monolingual websites, accessibility, heuristic eval-
uation
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1. INTRODUCTION

1.1 Problem Background

In the past few decades, migration has seen an unprecedented rise across the globe. According

to the statistics report provided by the United Nations about migration, it is currently estimated

that there were approximately 281 million international migrants in the world in the year 2020.

This �gure represents approximately 3.6% of the total population of the entire world (United

Nations 2024).

Europe is no exception when it comes to global migration trends. Between 2000 and 2017, it has

welcomed the second largest number of international migrants, totalling 22 million (Naydenov

2018). According to Statistics Finland (refer �gure 1.1), the number of immigrants to Finland

in 2023 was record high at 73,236 (Finland 2024). Generally, the primary drivers behind these

signi�cant migration �ows are the search for better socio-economic opportunities, the need to

escape wars and persecution, or to avoid large scale human rights violations (Naydenov 2018).

Penninx (2003) provides a comprehensive de�nition of integration as the process of becoming

an accepted part of society. The successful integration of these individuals is crucial not just for

their own well-being but also for the bene�t of the receiving countries. It fosters social cohesion,

paving the way for a harmonious co-existence and enhancing societal resilience and unity.

Re�ecting on the demographics of these migrations, statistics reveal that the migrant population

has a greater proportion of working age adults aged 20 to 49 (Eurostat 2024), indicating a

predominantly youthful demographic that is likely very active in using digital technologies. This

is particularly relevant in today's era, as Europe, along with the rest of the globe, is experiencing

a digital boom. More services, including banking, taxation, population registry, health access,

and various social services, are being digitized at a signi�cant pace, making them more readily

accessible to society.

However, despite this digital transformation and the high activity of smartphone usage among

immigrants (Eide 2020), accessing these digital services remains a challenge for many, pri-

marily due to language barriers. Language barriers signi�cantly hinder migrant integration, as

non-native speakers struggle to access employment, education, and social services in the host

country (Esser 2006). This not only affects their ability to communicate and understand their

rights but also limits social interactions and cultural integration, leading to isolation and reduced
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Figure 1.1. Immigration, emigration and net migration 1990 - 2023.

opportunities for a successful transition into their new community.

In this context, digital communication mediums play a pivotal role in improving migrant integra-

tion by offering diverse and impactful solutions. Through websites, mobile apps, and online

portals, migrants gain access to essential information about legal procedures, housing, job op-

portunities, and social services. Digital tools can act as an empowering tool for migrants, espe-

cially refugees, signi�cantly enhancing their integration, access to information, assist in under-

standing their rights and obligations and the establish supportive personal networks (Wehrhahn

and Hathat 2022; Concilio et al. 2022). Thus, while the digital boom provides a foundation for

improved integration, addressing the language barrier remains a key challenge in unlocking the

full potential of these technologies for migrant populations. Hence, it is vital to keep in mind the

needs of non-native speakers while designing digital services. This approach will help in bridg-

ing the gap created due to the language barrier or lack of experience with technology, ensuring

that the bene�ts of digitalization are accessible to all members of our increasingly diverse so-

ciety. Aligned with these insights, this thesis aims to identify the challenges users encounter

when interacting with digital interfaces in unfamiliar languages and to develop heuristics that

address these issues.

1.2 Motivation and Objective

As a migrant in Finland, I have experienced several dif�culties in comprehending the information

provided in Finnish language. While online translation tools offer some assistance, they often

fail to capture the true meaning, sometimes leading to misinformation. My personal journey

towards integrating into Finnish society has deepened my empathy towards other individuals

facing similar hurdles, inspiring me to explore the critical role of language in user experience

(UX) design in my thesis. The main aim of this thesis is to develop design heuristics that can be

used for the evaluation of monolingual websites used by non-native speakers. These heuristics
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focus on identifying usability issues that are encountered by users who have only a limited

understanding of the language. This study will describe how language and culture in�uences

user experience, with a particular focus on the challenges migrants face when accessing digital

interfaces that are not available in their preferred language. My research questions are:

1. What challenges do migrant users experience when interacting with digital tools in an

unfamiliar language?

2. What design heuristics can be developed to identify and address usability issues faced

by migrants using monolingual websites in an unfamiliar language?

1.3 Research Gap

Most of the existing literature on user interface design emphasizes cross-cultural design prin-

ciples, concentrating on localization strategies to meet the speci�c needs of end-users within

distinct cultural contexts(Hsieh, C.-H. Chen, and Hong 2013; Hsieh 2014; Reinecke and Bern-

stein 2011; Smith et al. 2004; Nantel and Glaser 2008). However, designing for migrants poses

a signi�cant challenge due to their diverse cultural and language backgrounds, making it dif�-

cult to apply standard cross-cultural design guidelines. This reveals a notable research gap: the

need for specialized design heuristics that identify the usability challenges faced by migrants

using monolingual websites in an unfamiliar language. Developing heuristics tailored to identify

and mitigate usability issues speci�c to non-native speakers is essential. Simplifying design

strategies to improve usability without relying on multilingual support can enhance accessibility

and effectiveness, leading to more universally usable digital products for migrant populations.

1.4 Scope

This thesis focuses on exploring language and its in�uence on user experience (UX). Speci�-

cally, it examines the challenges faced by migrants, who are non-native speakers. To limit the

scope, the study will concentrate on migrants in Finland. The challenges that non-native users

face while navigating websites in an unfamiliar language will be identi�ed through a thorough

literature study. Based on these �ndings and by integrating concepts from universal design,

accessibility, and usability principles, I have developed design heuristics tailored to address the

identi�ed usability issues.

A case study is conducted to evaluate an existing Finnish-language website using the newly

developed heuristics. This heuristic evaluation aims to determine whether the heuristics ef-

fectively identify usability issues faced by non-native speakers. By applying the heuristics in a

real-world context, the study seeks to validate their usefulness in uncovering and addressing

usability problems without relying on multilingual support.

The key objectives of the thesis are:
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• Identify issues encountered by non-native speakers while navigating websites in an unfa-

miliar language through literature research.

• Develop heuristics to identify usability issues in such websites.

• Validate the heuristics by conducting a heuristic evaluation on an existing Finnish-language

website.

1.5 Structure of the Thesis

The structure of this thesis is as follows. Chapter 1 introduces the context of global migration

and the challenges migrants face in accessing digital services, addressing the research gap.

Chapter 2 provides a comprehensive literature review, highlighting the role of language and

culture in user experience, covering topics such as usability, accessibility, universal design, and

web design attributes, and discusses how it can be used in the context of non-native speakers.

Chapter 3 presents the methodology used to develop new usability heuristics, explaining differ-

ent stages involved in the systematic process and presents the proposed heuristics. Chapter 4

describes the evaluation methodology used, including participant recruitment, evaluation setup,

and pilot testing. Chapter 5 discusses the results from the heuristic evaluations and expert

judgments. Chapter 6 highlights the �ndings, limitations, and areas for improvement, and pro-

poses directions for future work. Finally, chapter 7 concludes the thesis by summarizing the key

contributions and implications of the study.
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2. LITERATURE REVIEW

This section aims to gain essential background information on the in�uence of language and

culture in user experience (UX) design, with a particular focus on migrants and non-native

speakers. It begins by exploring the relationship between language and culture, establishing

a foundation for understanding cross-cultural design principles. The discussion then shifts to

the experiences of migrants with digital tools, highlighting the challenges they face when inter-

acting with websites in an unfamiliar language. Following this, the chapter focuses on usability

in web design, de�ning key concepts and emphasizing their importance for non-native speak-

ers. Subsequently, it examines critical web design attributes—including layout, navigation, links,

multimedia, and colors—and analyses their impact on usability for non-native speakers. The

section also addresses accessibility and universal design principles, illustrating how these con-

cepts contribute to more inclusive web experiences. It then discusses heuristic evaluation and

other usability testing methods, providing an overview of existing heuristics and identifying the

need for specialized heuristics tailored to the challenges faced by migrants. Finally, the section

culminates in the development of new heuristics designed to improve the usability of monolin-

gual websites for non-native speakers. Throughout this chapter, key terms and concepts are

explained, drawing comprehensive insights from existing literature in the �elds of UX design,

web usability, accessibility, and universal design.

2.1 Introduction to Language and Culture

Language is the essence of communication among humans (Sirbu 2015; Nasution and Tam-

bunan 2022). It is merely a collection of words and rules for how to put those words together. At

its heart, language is deeply intertwined with the cognition and culture of its speakers (Guessabi

2021). Valdes et al. (1986) aptly noted that `language, culture and thought. . . are three parts

of a whole'. For communication to happen as intended it is vital that communicants understand

the medium and context in which the notion is conveyed. But this understanding can be accom-

plished only if the communicants belong to the same linguistic community in other words are

members of similar cultures. Individuals from the same community possess shared knowledge

regarding their roots, customs, geography, traditions, practices, and ways of working. This col-

lective understanding provides them with the necessary insight to generate and comprehend

messages in their linguistic format. In contrast, multilingual communication lacks this shared

understanding which makes it dif�cult to convey the messages as intended.
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Infact linguistic and cultural competence are key facilitators of social integration, de�ned as the

`quantity and quality of social connections and interaction that people [migrants] have with oth-

ers [locals]' (Lindström and Hashemi 2019). These competencies help bridge the gap between

diverse communities, fostering mutual understanding and integration.

Language and culture do have an in�uence on the User experience (UX). Just as language

must be adapted to �t the cultural and contextual needs of its speakers, similarly, the language

used in UX design should be adjusted to accommodate the speci�c needs of its users. In the

realm of UX, language transcends the mere conveyance of information. Including cultural and

linguistic aspects in UX design helps in building very informative and engaging digital environ-

ments (Alexander, Murray, and Thompson 2017). When an application speaks the language

of its users, both literally and culturally, it becomes far more than a tool; it becomes a part

of their daily lives that they can interact with naturally and effortlessly. This linguistic tailoring

makes the application more approachable, enhancing the overall user experience by facilitating

smoother navigation and interaction. This is able to achieve when we are designing for a tar-

get user group. For instance, designing a webpage in Finnish language for Finnish-speaking

users naturally aligns with their linguistic and cultural expectations, simplifying the process of

creating an intuitive and user-friendly interface. However, expanding the design to cater to a

broader, more diverse user group introduces the challenge of accommodating varied linguistic

and cultural nuances. Given the intricacies of designing for a broad and diverse user group, the

importance of cross-cultural design becomes increasingly evident.

2.2 Cross-Cultural Design

Several studies have shown that across the world there are signi�cant differences in design

preferences based on culture. A study conducted in 2013, where an audit on the local websites

in Taiwan and Australia, found that Taiwanese websites quite often use moving pictures, �ash

animations, and streaming videos, whereas the Australian websites prefer more static text and

graphics. The authors have identi�ed cultural difference, responsible for the design preference

(Hsieh, C.-H. Chen, and Hong 2013). Australians being low context culture consider design

aspects like moving images or animations as distractions and rather prefer direct communica-

tion patterns enabling them to achieve goals faster. Similarly other studies have shown that

websites with text-heavy, soft colours and deeply structured content are less appealing to Asian

countries like China, South Korea, and Taiwan (Reinecke and Bernstein 2011; Hsieh 2014).

This echoes the fact that overlooking cultural design preferences can create usability issues.

Cross-cultural design stands as a critical practice in the development of digital products and

services intended for a global audience. This approach goes beyond mere translation or super-

�cial adjustments (Alexander, Murray, and Thompson 2017), it requires a deep understanding

of the varied cultural norms, values, and behaviours that in�uence how users from different

backgrounds perceive and interact with technology. Reinecke and Bernstein (2011) mentions
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that the preferred design of a webpage is strongly in�uenced by cultural values. Cross-cultural

design emphasizes the creation of products that are culturally adaptable, ensuring they are not

only functional but also resonate emotionally and culturally with users worldwide. Nantel and

Glaser (2008) and Smith et al. (2004) emphasize the role of cultural markers or attractors in

interface design, as design elements speci�cally tailored to resonate with the aesthetic prefer-

ences, values, and interaction patterns of different cultural groups. Cultural markers can include

various aspects of design, from color schemes and imagery to the layout and functionality of

interactive features. The effective use of cultural attractors ensures that digital products are not

only accessible and functional but also deeply engaging on a cultural level (Daniel et al. 2011;

Nordhoff et al. 2018).

2.3 Migrants and their Experience with Digital Tools

As mentioned earlier, Europe has witnessed a signi�cant rise in migration �ows over the past

few decades, resulting in diverse population with a wide range of language and cultural back-

grounds. While the diversity enriches the host societies, it also presents challenges in terms

of integration and access to services. Previous literature has mentioned that the migrants ex-

perience poverty, discrimination and marginalization while living in host countries (Hough and

Akhgar 2022; Concilio et al. 2022). Lindström and Hashemi (2019) emphasize that ensuring

equitable opportunities for all individuals, irrespective of their origin, and facilitating participation

in civic, social, economic, and political activities is essential for effective and lasting integration

of migrants into the host society.

Evidence from the literature con�rms that migrants face signi�cant challenges in information

seeking, job hunting, and connecting with the host community (Alexander, Murray, and Thomp-

son 2017; Weibert et al. 2019; Duarte, Degbelo, and Kray 2018). These dif�culties impede

their ability to access essential services, secure employment, achieve �nancial stability and

build social networks crucial for integration. In the digital age, technology serves as a vital

bridge connecting individuals to information, services and communities. Migrants rely heav-

ily on digital tools to navigate their new environments, access essential services, and main-

tain connections with their home countries (Hough and Akhgar 2022; Lindström and Hashemi

2019; Concilio et al. 2022). Digital platforms offer them information on employment opportuni-

ties, healthcare services, legal rights, housing assistance and social networks. For instance,

Lindström and Hashemi (2019) highlight the potential of mobile technologies to support the in-

tegration of newly arrived Arabic-speaking migrants in Sweden by providing tailored resources

that meet their speci�c needs. Moreover, digital tools can facilitate language learning, which

is a critical component of successful integration. Language learning apps and online courses

can help migrants improve their language skills, enabling them to communicate more effectively

in their new environment (Weibert et al. 2019; Lindström and Hashemi 2019). This is particu-

larly important as language pro�ciency is often linked to better employment opportunities and
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social integration (Zikic and Klehe 2021). Hence, ITC play a vital role in facilitating integration.

However, despite their potential bene�ts, migrants face signi�cant barriers when utilizing these

digital resources, particularly concerning usability issues stemming from language barriers, cul-

tural differences, and technological literacy. Duarte, Degbelo, and Kray (2018) have identi�ed

the most critical challenges that migrants encounter when interacting with local services, cate-

gorizing them into language barriers, lack of functional literacy, informational and technological

complexities.

2.3.1 Barriers Faced by Migrants in Using Digital Tools

Despite the advantages of digital tools, migrants face numerous barriers that hinder their effec-

tive use. One of the most signi�cant challenges is language pro�ciency. Many digital tools are

designed in the dominant language of the host country, which can alienate migrants who are

not �uent in that language. This language barrier can lead to frustration, confusion, forcing the

users to abandon the tools altogether. Research has shown that the inability to understand the

language of digital platforms can result in poor communication and a lack of access to essential

services (Almohamed, Vyas, and Zhang 2018; Concilio et al. 2022).

Additionally, migrants often encounter technological barriers, including limited access to de-

vices, unreliable internet connectivity, and a lack of digital literacy skills. Many migrants come

from backgrounds where access to technology is limited, and they may not have the necessary

skills to navigate complex digital interfaces (Sabie and Ahmed 2019). This digital divide can

exacerbate existing inequalities and hinder migrants' ability to access critical information and

services.

Usability issues also arise from the design of digital tools. Many websites and applications do

not consider the unique needs of migrants, leading to interfaces that are not user-friendly for

individuals with limited language skills or digital literacy (Hough and Akhgar 2022; Lindström

and Hashemi 2019). For example, monolingual websites may present information in a dense,

text-heavy format with overload of information that is challenging for non-native speakers to

comprehend, further complicating their ability to access necessary resources.

2.4 Usability in Web Design

According to the ISO 9241-210:2019 (International Organization for Standardization 2019), us-

ability is described as "the extent to which a system, product or service can be used by speci-

�ed users to achieve speci�ed goals with effectiveness, ef�ciency and satisfaction in a speci�ed

context of use." The concept of usability has been de�ned in numerous ways throughout the

literature. Usability in the context of graphical user interfaces, particularly websites and mobile

apps, is a critical factor that determines how effectively and ef�ciently users can interact with

digital systems to achieve their desired outcomes.
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Usability is concerned with the ease of use and overall user experience, making it a funda-

mental aspect of digital design. Y. H. Chen, Germain, and Rorissa (2011) proposed a working

de�nition of usability. They de�ne usability as “Usability means that a system has visible work-

ing functionality familiar to its users, maximum reliability, and useful content that is supported

by its environment and aligned with context of use. In addition, a usable system accommo-

dates the cognitive capacity and various needs of its users, so that they can easily understand,

effortlessly learn and interact with the system as well as its content, resulting in a satisfactory

experience with a high level of productivity.” Shackel (1986) and Booth (1989) viewed usability

primarily through the lenses of ease of use and task ef�ciency. Dumas and Redish (1993) de-

�ne usability as the ability of users to ef�ciently and effortlessly use a product to complete their

own tasks. Nielsen (1994) described usability as a multidimensional concept that consists of 5

quality attributes (refer �gure 2.1):

• Learnability: Refers to how easily users can understand and become pro�cient with a

system's functions and behavior.

• Ef�ciency: The system should offer high level of productivity once the user has become

familiar with it.

• Memorability: Refers to how quickly and easily users can recall the system's functions

after a period of non-use, minimizing the need for relearning.

• Few errors: The system's ability to minimize user errors and when errors occur, it provides

straightforward instructions for recovery.

• User's satisfaction: The extent to which users �nd the system enjoyable and satisfying to

use.

Usability focuses on ease of use and overall user experience, making it an essential aspect of

digital design. In today's era where our everyday life is intertwined with digital products, the

usability of interfaces is not just a matter of convenience but a necessity. Especially for user

groups that may have people who face additional challenges such as migrants, refugees, indi-

viduals with low literacy, and people with disabilities. When considering usability, it is essential

to acknowledge the fact that users come from a variety of backgrounds, with different levels

of literacy, linguistic skills, and cognitive or physical capabilities. For instance, when migrants

and refugees use digital interfaces that are intended for local users, they often face language

barriers and unfamiliar cultural context. Moreover, they may have limited access to technology

or possess only basic digital skills, hence it is crucial to ensure usability so that these users can

access vital services and information. Similarly, people with low literacy levels often struggle

to navigate digital content. To support them, interface designs should minimize complexity and

offer clear, intuitive ways to access information.

The usability of interfaces is equally important for people with disabilities, such as those with au-

ditory, visual, motor, or cognitive impairments. Interfaces that fail to meet an acceptable level of

usability can create signi�cant barriers, preventing these users access to essential resources,
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Figure 2.1. A model of the attributes of usefulness (Adapted from Nielsen (1994)).

services, and opportunities (King et al. 2005; Xie et al. 2020; Bevan, Petrie, and Claridge 2007;

Huber and Vitouch 2008). Therefore, ensuring usability is a way of enabling all users an equal

access to interact with technology irrespective of their abilities or circumstances. The impor-

tance of usability extends beyond mere functionality; it directly impacts the value that users

derive from a digital interface. When a website or app is easy to use, it enhances user sat-

isfaction and engagement, leading to positive experiences that encourage continued use and

interaction (Becker and Mottay 2001). This is particularly important for vulnerable groups who

rely on digital interfaces to access critical services, such as applying for jobs, seeking health-

care, or obtaining legal advice. In the case of migrants and refugees, who may be in urgent

need of support and resources, the usability of a website or mobile app can have life-altering

consequences. For these users, a well-designed interface can mean the difference between

successfully navigating a system and becoming frustrated or overwhelmed to the point of aban-

doning the task altogether. A clear, straightforward interface can help them �nd the information

they need quickly and without unnecessary complications, thus easing their integration into a

new society (Amard et al. 2022).

Previous studies have highlighted the crucial role that well-designed digital services play in

supporting individuals with low literacy in managing their health more effectively (Chaudry et

al. 2012; Czaja et al. 2015; Choi and Bakken 2010). By focusing on usability, these services

ensure accessibility and ease of use, empowering low-literacy populations to better understand

and manage their health.
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2.5 Web Design Attributes and their Impact on Usability

Web design attributes are the basic elements needed to make websites communicate well.

As identi�ed by Marcus (2002), these attributes encompass the core elements of web design.

According to Alostath et al. (2011), Calabrese et al. (2012), and Hsieh, C.-H. Chen, and Hong

(2013), the critical web design attributes that facilitate successful communication include the

website's layout, navigation, links, multimedia elements, visual presentation of images, use of

colors, and text. This section describes each web design attribute and explores how it can be

utilized and improved to enhance the usability of websites for migrant users interacting with

sites in an unfamiliar language.

2.5.1 Layout

Web page layout is a key design attribute that shapes user interaction by organizing content

logically and aesthetically (Lee and Koubek 2010). The information position, content density,

orientation and column structure in�uence the layout. These features can vary according to

cultural preferences. For instance, when it comes to user orientation based on reading direction,

English users read from left to right and may initially focus on the top-left corner of a page. In

contrast, Arabic and Hebrew users read from right to left, so their attention often starts at the

top-right corner (Abdulkhair 2004).

When it comes to designing for migrants, it is dif�cult to cater to all the cultural preferences

of the diverse migrant backgrounds. Therefore, design heuristics should focus on creating

universally accessible layouts that prioritize clarity and simplicity. By organizing content in a

logical and straightforward manner, designers can help users from various cultural and linguistic

backgrounds easily �nd and understand information. This involves reducing overwhelming text

content, clustering similar information, using intuitive visual hierarchies, and reducing visual

clutter (Schlatter and Levinson 2013; Islam et al. 2023).

2.5.2 Navigation

Navigation enables user to �nd desired information and functionalities easily. In websites with-

out precisely de�ned paths, users might get lost searching for intended information. This may

cause frustration if they are unable to achieve the end goal resulting in poor usability and user

experience. Commonly used navigation features are menu (main navigation), submenus (sub

navigation), breadcrumbs, links, footer, search (Lee and Koubek 2010).

When designing websites for migrants who may face language barriers, effective navigation

becomes even more important. Better navigation helps reduce these barriers by providing clear

and intuitive pathways that do not rely solely on language pro�ciency. For instance, by placing

navigation elements in predictable locations, users can more easily understand how to move
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through the website. Breadcrumb trails help users keep track of their location within the site's

hierarchy, making it easier to navigate back to previous pages without confusion (IxDF 2016).

Moreover, organizing menus and submenus logically and intuitively reduces the cognitive load

on users who might struggle with language nuances. By focusing on these navigation principles,

designers can create websites that are more accessible to migrants (Islam et al. 2023).

Similarly, links are essential for navigating the vast information available on the internet. They

act as pathways that connect various pieces of content across web pages and websites. They

are formatted differently from regular text to draw users' attention and help them distinguish

links from surrounding content. This distinct formatting not only makes web pages easier to

navigate compared to printed documents but also emphasizes the importance of how links are

presented. Since links provide critical paths for navigation, their clear and understandable pre-

sentation is important for users to access information effectively (Pernice 2014). Icons or sym-

bols placed next to links can convey their purpose without relying solely on text. For instance,

a small PDF icon next to a link indicates that it leads to a downloadable document.

2.5.3 Visual Representation

Visual representation or imagery refers to image, icons, graphics, symbols used in the web-

pages (Hsieh 2014; Schlatter and Levinson 2013). Imagery can be used to communicate in-

formation. According to Tractinsky (2014), visual aesthetics can be effectively utilized to guide

users in better understanding and using information.

Images, icons, symbols, infographics, and visual cues can simplify complex information, making

it more digestible (Tractinsky 2014). They help break down data into understandable segments.

For instance, icons are frequently used in graphical interfaces to replace lengthy text and ac-

commodate users with various reading skills. Iconic metaphors create a more intuitive and

playful experience making computer interactions less intimidating (Callahan 2005). Hence, im-

agery is a powerful tool in web design that can signi�cantly increase the usability for users

facing language barriers (Medhi et al. 2011).

Zinko et al. (2020), emphasize that visuals have the ability to capture user attention more ef-

fectively and are easier to understand and recognize compared to text. Hence, minimizing

text-dependent instructions and relying more on visual cues can bridge communication gaps,

making the website more usable for migrants or low-literate users regardless of their language

pro�ciency (Almohamed, Vyas, and Zhang 2018; Fioravanti 2023). For instance, using simple

and consistent symbols for home pages, search functions, and help sections allows users to

recognize these features regardless of their language background. Providing visual cues like

highlighted buttons or progress indicators can guide users through processes such as registra-

tion or information retrieval without extensive textual instructions.

Previous research suggests that preferences for visual representations vary across different



13

cultures (Calabrese et al. 2012; Hsieh 2014; Russo and Boor 1993). If a website incorporates

imagery that con�ict with the cultural traditions and values of a nation, users may opt to avoid

it. For instance, the “OK” hand gesture is commonly understood as a sign of approval in many

Western cultures, but it is considered offensive in countries like Brazil. Hence it is important

that culture neutral imagery should be incorporated in the designs (Callahan 2005; Bühler,

Hemmert, and Hurtienne 2020).

2.5.4 Text and Typography

Texts are the dominant element in webpages used to convey information (Kiu 2020). Typogra-

phy refers to the art of arranging text in a readable, appealing, and legible way to enhance its

appearance on a website (Faisal et al. 2016). The effectiveness of text and typography impacts

how easily users can navigate, understand, and engage with a website. Beyond aesthetics,

well-crafted text—whether it's instructions, labels, or help content—ensures a seamless user

experience by reducing confusion and creating a consistent interaction pattern text's accuracy,

clarity, fast dissemination, and low bandwidth requirements make it an indispensable attribute

of effective web design, reducing misunderstandings and ensuring smoother browsing experi-

ences (Kiu 2020).

However, too much text can lead to information overload, particularly for users who are not

pro�cient in the website's language. Overwhelming users with lengthy or jargon-heavy content,

especially without adequate visuals, can hinder comprehension and usability, making it dif�cult

for users with limited language pro�ciency (Russo and Boor 1993; Medhi et al. 2011).

For migrants accessing a website in an unfamiliar language, text can become a signi�cant

barrier to understanding and usability. To overcome this without relying on translations or local-

ization, it is effective to design interfaces that minimize text, opting instead for intuitive images,

symbols, and pictures to convey meaning (Medhi et al. 2011; Wiedenbeck 1999). Utilizing

text-free UI components alongside culturally neutral, recognizable visual cues can help users

interact seamlessly. When text is necessary, it should be minimal and presented artistically with

typography that creates clarity and visual hierarchy, ensuring that even limited text is easy to

grasp and guides users effectively through the interface (Islam et al. 2023).

2.5.5 Colors

Colors play a vital role not just in enhancing the aesthetics of the website but also in�uences the

perception the users have about the webpage (Schlatter and Levinson 2013). Colors include

background and foreground colors. Colors that have certain meaning in one culture may have

polar opposite or no meaning at all in another culture (Callahan 2005; Russo and Boor 1993).

For instance, red color indicates anger, and danger in Japanese culture, whereas in Chinese

culture it indicates happiness (Russo and Boor 1993).
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2.5.6 Multimedia

Multimedia elements can be animation, sounds, videos, animated banners, moving texts. When

used appropriately these elements can make the webpages look appealing for the users. Mul-

timedia is utilized to engage users and provide them with immersive experiences. However,

the preference towards multimedia elements is also highly in�uenced by culture (Hsieh, C.-H.

Chen, and Hong 2013), and this should be considered when incorporating multimedia elements

in website design.

2.6 Accessibility

In the �eld of HCI, accessibility refers to developing or designing digital interfaces that are

available and usable to people irrespective of their abilities, special conditions, or functional

limitations. It focuses on removing or minimizing the impact of visual, auditory, cognitive, or

technological barriers that hinder people from using digital products. Digital accessibility en-

sures that everyone can access and use digital services, thereby enhancing productivity and

fostering social inclusion (Dobransky and Hargittai 2006). Accessibility is a broad concept that

applies to various aspects of life, from physical spaces like buildings to digital interfaces, trans-

portation, education, healthcare, and even everyday products. It ensures inclusive access and

participation for everyone, regardless of their abilities.

Accessibility is bene�cial for everyone, not just people with disabilities. For instance, speech

technology, originally developed by Dr. Raymond Kurzweil to assist blind individuals, is now

widely used in everyday applications like navigational apps that read out directions in cars and

audiobooks, which are enjoyed by almost all of us (Kulkarni 2019).

The web accessibility Initiative (WAI) of the World Wide Web Consortium (W3C) of�cially started

in 1997 and introduced Web Content Accessibility Guidelines WCAG (Persson et al. 2015). The

four main guiding principles of WCAG are perceivable, operable, understandable, and robust

known by the acronym POUR (Web Content Accessibility Guidelines (Web Content Accessibility

Guidelines (WCAG2.2) 2023).

• Perceivable: The user interface components and information should be presented such

that it is perceivable to the users.

• Operable: Users must be able to navigate and interact with the interface, regardless of

their abilities or limitations.

• Understandable: Information and operation of the user interface should be clear and easy

for all users to understand.

• Robust: Content must be compatible with various technologies, including assistive de-

vices, to remain accessible as technology evolves.

There are 13 guidelines under these principles that provide basic goals in order to make content
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more accessible. WCAG is the most familiar guideline (Inal et al. 2020). There are many other

accessibility standards and guidelines available. For instance, ATAG offers recommendations

to make authoring tools accessible for content creators with disabilities.

ISO 9241-210:2019 Human-Centred Design for Interactive Systems provides the most current

guidelines for HCD activities to design systems that are ef�cient, effective, and satisfy user

needs (International Organization for Standardization 2019).

Usability and accessibility are interconnected. The link between usability and accessibility is

inherently strong, as both concepts aim to make digital interfaces more inclusive. While us-

ability focuses on the overall ease of use for all users, accessibility speci�cally addresses the

needs of users with disabilities, ensuring that digital environments are navigable and functional

for everyone, regardless of physical or cognitive limitations. According to Waddell et al. (2003),

accessibility is considered a subset of usability, implying that accessibility problems are indeed

particular types of usability problems. There is an overlap. Many authors support that usability

is a broader concept, within which accessibility functions as a subset, addressing challenges

related to interface use, particularly for individuals with disabilities (Krawiec and Dudycz 2020).

This connection is particularly evident when considering the design process for websites and

mobile apps. A design that prioritizes usability will typically also incorporate accessibility fea-

tures, such as logical navigation structures, clear and consistent layouts, and adaptable content

presentation. These elements bene�t all users but are especially vital for those with disabilities

who rely on these features to interact with digital content effectively. In this way, the principles

of usability and accessibility are not separate but rather intertwined, each reinforcing the other

to create a more inclusive digital experience. In fact, Petrie and Kheir (2007) de�ne usability

and accessibility problems as two overlapping sets that can be categorized into 3 types:

• Problems affecting only disabled people: Pure accessibility problems

• Problems that affect only non-disabled people: Pure usability problems

• Problems that affect both disabled and non-disabled people: Universal usability problems.

Accessibility traditionally focuses on disabilities. When we talk about disabilities in the context

of accessibility, they can be permanent, temporary, or situational. For instance, a blind person

suffering from glaucoma has a permanent disability. Someone recovering from eye surgery has

a temporary disability. A person standing outside on a sunny day who experiences dif�culty in

reading the mobile screen because of glare is an example of situational disability (W3C n.d.).

Similarly, the dif�culties experienced by a non-native speaker in navigating a website that is not

in their native language can be considered an accessibility issue, as language barriers can be

permanent, temporary or situational.

• Permanent: Long-term residents or immigrants who may never achieve full �uency in the

local language

• Temporary: New learners who are still gaining pro�ciency,
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• Situational: Tourists or individuals encountering unfamiliar terminology.

Just as physical impairments can limit access to digital content, language barriers can prevent

effective use of websites. Accessibility should not be limited to addressing physical or cognitive

impairments (Matamala and Orero 2016). It also involves removing barriers that prevent people

from accessing or understanding information due to factors like language pro�ciency, cultural

differences, or technological limitations.

The Web Content Accessibility Guidelines (Web Content Accessibility Guidelines (WCAG2.2)

2023) emphasize making content perceivable to all users. For non-native speakers, this can

involve using clear icons and images that convey meaning without relying solely on text. Pro-

viding information through multiple channels (text, visuals, audio) can aid comprehension for

users who struggle with the primary language of the website. WCAG also focuses on making

content understandable, which includes using plain language and providing de�nitions or ex-

planations for unusual terms—practices that bene�t users suffering from cognitive impairments.

These techniques can also help non-native speakers understand content more easily.

2.7 Universal Design

The term universal design was �rst coined by Ron Mace an Architect in the 1980s. According

to Ron Mace `Universal design is a design that is usable by all people, to the greatest extent

possible, without the need for adaptation or specialized design' (Null 2013). Though this term

was coined in the �eld of architecture to address the needs of aging population and people with

disabilities, the concept is very much applicable in the �eld of HCI (Chisholm and May 2008).

The main aim when we design interfaces for migrants or refugees is that basic information

should be understandable, and the users should be able to navigate and accomplish essential

tasks on the website.

The seven principles of universal design are (Story 1998):

• Principle One: Equitable Use

Equitable Use ensures that digital interfaces are designed to be accessible and bene�cial

to users with diverse abilities.

How it can be applied to the context of non-native speakers: For example, websites

that incorporate visual icons, simple language, and multilingual support makes content

accessible to non-native speakers and those with low literacy levels. Similarly, websites

that adhere to Web Content Accessibility Guidelines (WCAG) by providing screen reader

compatibility, alt text for images, and keyboard navigability allow users with visual or motor

impairments to access content effectively.

• Principle Two: Flexibility in Use

Flexibility in use refers to the capacity of a digital interface to accommodate various user

preferences and abilities.
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How it can be applied to the context of non-native speakers: For migrant users, who may

have diverse cultural backgrounds and varying levels of familiarity with digital technol-

ogy, websites can offer multiple navigation options. For instance, users might be able to

choose between text-based navigation, voice commands, or visual guides. Additionally,

offering content in various formats, such as text, audio, and video, allows users to engage

with the website in the manner that best suits their abilities and preferences, thereby en-

suring that the website is accessible to a broader audience.

• Principle Three: Simple and Intuitive Use

Simple and Intuitive Use emphasizes designing interfaces that are easy to understand

and navigate, regardless of the user's prior experience or cognitive abilities.

How it can be applied to the context of non-native speakers: For migrant users, websites

can implement straightforward navigation structures, such as clear and consistent menu

labels, step-by-step instructions, and prominent CTA or help buttons. The use of univer-

sally recognized symbols, such as arrows for navigation or home icon for navigating back

to landing page can further aid in understanding. Reducing number of steps to access

key services or achieve main goals can minimize the cognitive load making the interaction

ef�cient. This is bene�cial especially for users with limited digital skills.

• Principle Four: Perceptible Information

Perceptible Information ensures that the necessary information is conveyed effectively to

all users, regardless of environmental conditions in which the system is used or sensory

limitations of the user.

How it can be applied to the context of non-native speakers: An example in digital

interfaces is the use of multimodal feedback, such as combining visual cues with auditory

signals and haptic feedback. For instance, a mobile application that provides a visual

noti�cation, a vibration, and a sound alert ensures that users with visual, auditory, or

tactile impairments can perceive critical information, such as an incoming message or an

error alert, in a manner that suits their sensory abilities.

• Principle Five: Tolerance for Error

Tolerance for Error involves designing systems that minimize the risk of user errors and

mitigate the consequences of unintended actions. How it can be applied to the context

of non-native speakers: Migrant users with limited digital skills may be prone to making

errors when interacting with a website. To address this, websites can incorporate features

such as undo buttons, con�rmation prompts before submitting forms, and automatic error

detection with clear, easy-to-understand messages. For example, if a user incorrectly

�lls out a form, the website could highlight the mistake and provide guidance on how to

correct it, thereby preventing frustration and ensuring that the user can complete tasks

successfully.

• Principle Six: Low Physical Effort

While the principle of Low Physical Effort originates from �elds such as construction and
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architecture, where it focuses on reducing the physical strain associated with the use of

built environments, its application to Human-Computer Interaction (HCI) is equally rele-

vant, albeit in a different context. In HCI, this principle emphasizes the importance of

designing digital interfaces that minimize the cognitive and physical demands placed on

users. By incorporating features such as streamlined navigation, predictive text input,

voice recognition, and gesture-based controls, digital interfaces can be made more ac-

cessible and user-friendly.

• Principle Seven: Size and Space for Approach and Use

Size and Space for Approach and Use refers to designing interfaces that are accessi-

ble regardless of the user's physical characteristics or interaction devices. This can be

achieved by responsive web design, which ensures that a website or application auto-

matically adjusts its layout and controls to �t various screen sizes, from large desktop

monitors to small smartphone displays. Additionally, ensuring that touch targets (e.g.,

buttons, links) are adequately sized and spaced to accommodate users with larger �n-

gers or those using assistive devices such as styluses further enhances accessibility and

usability.

Universal design provides a foundational framework that emphasizes on inclusivity and usability

for the widest possible range of users, regardless of their abilities, languages, or backgrounds.

According to Stephanidis, Akoumianakis, and Savidis (2001) universal design emphasizes on

creating products and services that are accessible without the need for specialized adaptations

or designs such as scanning systems, braille displays, eye gaze systems. These posterior

adaptations do bring short-term values but in the long run have serious shortcomings. For

instance, these approaches are programming intensive which increases implementation cost,

or maintainability of such adaptations based on evolving technology can be challenging.

2.8 Usability Evaluation Methods

Usability evaluation is the process of assessing how easy, ef�cient, and satisfying a product is

for users to accomplish their goals. It involves testing and analyzing user interactions to improve

the overall user experience. Usability evaluation methods can be broadly classi�ed into inspec-

tion and empirical methods (Fernandez, Insfran, and Abrahão 2011). In inspection methods,

usability experts identify usability issues based on their expertise in the usability/UX �eld as

well as in the application domain. In inspection methods the evaluation of the user interface is

based on the considered judgement of the inspectors (Mack and Nielsen 1995). Heuristic eval-

uation, cognitive walkthrough, pluralistic walkthrough are some examples of inspection-based

usability evaluation methods. In empirical methods, real users or test users are asked to use

the systems, and their usage is observed to spot the usability issues. Usability testing, think

aloud testing, are some examples. Interviews and surveys are also conducted to gather more

observations about their experience with the system.
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2.9 Heuristic Evaluation

Nielsen and Molich de�ne heuristic evaluation as an informal method of usability analysis where

a number of evaluators are presented with an interface design and asked to comment on

it (Nielsen and Molich 1990). It is one of the inspection-based technique, conducted by an

expert. In this method, experts identify the potential usability problems and rates them ac-

cording to heuristics. Heuristic evaluation is also called as expert evaluation. It is the most

widely used usability inspection method that plays a critical role in the design and evaluation

of user interfaces (C. Rusu et al. 2011). It was developed by Jakob Nielsen and Rolf Molich in

the early 1990s, and involves a systematic examination of a user interface to identify usabili-

ty/UX problems by checking compliance with recognized usability principles, known as heuris-

tics(Quiñones and C. Rusu 2017). This method is particularly valuable in the early stages of

the design process, allowing designers to identify and address potential issues both major and

minor, before signi�cant resources are invested in development (Nielsen 1994). By focusing on

expert analysis rather than user testing, heuristic evaluation offers a cost-effective and ef�cient

means of improving the overall user experience.

The goal of heuristic evaluation is to uncover potential usability issues so that they can be �xed

during the iterative design process. Typically, a group of 3 to 5 usabilty experts are involved. Ac-

cording to Nielsen (1994), a single evaluator might only identify about 35% of usability problems,

hence he recommends atleast 3 evaluators for each study. This ensures different perspectives,

discovering more diverse and distinct usability issues. This also increases reliability of the re-

sults. In �gure 2.2 the curve illustrates that 5 evaluators can identify about 75% of usability

problems, hence more the evaluators involved, greater the diversity of usability issues identi�ed

(Matera, Rizzo, and Carughi 2006).

Figure 2.2. Usability problem (%) using heuristic evaluation (Nielsen 1994).

During the evaluation process, each evaluator independently examines the interface at least

twice. In the �rst step, evaluators familiarize themselves with the application, understanding its

general �ows, scope and layout. This step provides a sense of the interface's structure and
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functionality, helping evaluators grasp its overall design and user experience. In the second

step, evaluators closely inspect speci�c functionalities and features, assessing each compo-

nent against recognized usability heuristics or domain speci�c heuristics (Nielsen 1994; Aitta,

Kaleva, and Kortelainen 2008). One main advantage of heuristic evaluation is its ability to de-

tect many usability problems that traditional user testing might overlook, particularly because

it is not constrained by task-based assessments. After each evaluator completes their inde-

pendent analysis, the results are compiled, compared, and discussed to reach a consensus on

which issues genuinely indicate usability problems. For each identi�ed problem, evaluators link

it to the speci�c heuristic it violates, ensuring clarity on the underlying principle that the design

failed to meet. The process also involves assigning a severity rating to each issue, which helps

prioritize the problems based on their impact on usability. It is called single scale rating (Nielsen

1994).

0. not a usability problem.

1. cosmetic problem, which need not be �xed unless extra time is available in the project.

2. minor usability problem, �xing this should be given low priority.

3. major usability problem, important to �x, should be given high priority.

4. usability catastrophe, imperative to �x this before product can be released.

The advantages of heuristic evaluation are 1) it needs less resources in terms of time and

number of evaluators and hence less expensive 2) It does not need actual users to identify the

issues. 3) It is applicable in any stages of development. 4) It can identify critical as well as

minor usability issues 5) It does not need extensive planning

However there are disadvantages associated with using heuristic evaluation. Firstly, the effec-

tiveness of the evaluation depends a lot on the experience and knowledge of the evaluator.

Evaluator's expertise in the product and the �eld in�uences their ability to identify usability is-

sues. Secondly, the focus of heuristic evaluation is to identify usability issues, hence it does not

inherently provide solutions, leaving it up to the design team to address the identi�ed issues.

(Nielsen 1994; Quiñones and C. Rusu 2017; Jaspers 2009).

2.10 Heuristics

At the core of heuristic evaluation are the `heuristics'. Heuristics are general principles or rules

of thumb derived from years of research and practice in human-computer interaction (HCI).

These heuristics serve as guidelines for evaluators to assess the usability of an interface sys-

tematically. Jakob Nielsen's Ten Usability Heuristics are among the most widely recognized and

utilized in the �eld (Quiones and C. Rusu 2017). The set of Nielsen's heuristics are shown in

�gure 2.3. They include principles such as Visibility of System Status, which emphasizes keep-

ing users informed about what is happening through timely feedback; Match Between System

and the Real World, advocating for the use of familiar language and concepts; User Control and
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Figure 2.3. Nielsen's Heuristics.

Freedom, which supports easy exits from unwanted states; and Consistency and Standards,

encouraging uniformity in design and terminology. These heuristics cover various aspects of

usability, including error prevention, recognition over recall, �exibility, aesthetic design, error

recovery, and help documentation. Heuristic should be easy to understand and well-designed

such that they help evaluators in identifying potential issues speci�c to the domain. By applying

these principles, evaluators can identify a broad range of usability issues that may hinder the

user experience. In addition to Nielsen's heuristics, many researchers have contributed other

heuristics which can be also used for heuristic evaluation. Below are several sets of heuristics

and design principles that can be used for evaluation (Krawiec and Dudycz 2020):

• Cognitive Engineering Principles for Enhancing Human-Computer Performance (Gerhardt-

Powals 1996)

• Weinschenk and Barker classi�cation (Weinschenk and Barker 2000)

• Shneiderman's Eight Golden Rules of Interface Design (Shneiderman 1986)
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• Usability Heuristics for Native Smartphone Mobile Applications (Joyce and Lilley 2014)

• First Principles of Interaction Design (Tognazzini 2014)

• 7 SMASH: A set of SMArtphone's uSability Heuristics (Inostroza et al. 2016)

With the evolving technology, many different domains exist. Each digital system has features

that makes them unique. And so are the usability issues pertaining to these systems. Hence the

traditional heuristics which were developed for older systems are not equipped enough to cover

all the aspects of usability issues encountered while using latest technologies (C. Rusu et al.

2011). Though the traditional heuristics can be used to evaluate speci�c domain applications,

but these heuristics are very generic in nature and may miss the unique features of the domain

speci�c systems. Moreover, the choice of wrong set of heuristics can also impair the effective-

ness of evaluation itself (Joyce and Lilley 2014). The next chapter describes the methodology

to establish new heuristics and how it is adopted in the thesis to propose set of heuristics for

identifying usability issues in web interfaces used by users in a non-familiar language.
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3. PROCESS TO DEVELOP HEURISTICS

Various researchers have proposed different sets of heuristics that caters to domain speci�c

application. Quiñones and C. Rusu (2017) identi�ed different approaches researchers em-

ployed to develop new set of heuristics. These are: 1) Based on existing heuristics 2) Based

on methodologies 3) Based on literature reviews 4) Based on usability problems 5) Based on

mixing process 6) Based on guidelines or design principles 7) Based on interviews 8) Based on

theories.

Quiñones, C. Rusu, and V. Rusu (2018) proposed a formal methodology to develop heuristics.

Their methodology consists of 8 steps which starts from exploring the domain to validating

the proposed heuristics and re�ning them. The methodology clearly de�nes each stage and

provides a standard template for specifying the heuristics. Moreover, it includes clear validation

methods that can be applied iteratively. Hence, the thesis applies this methodology outlined by

Quiñones, C. Rusu, and V. Rusu (2018), to establish heuristics for evaluating the usability of

websites for non-native speakers. The goal is to consolidate heuristics so as to identify usability

issues in a website which is not available in user's preferred language or native language.

Figure 3.1 shows the stages of the method. The different stages and how these stages have

been incorporated in the thesis along with its �ndings are explained below

• Step 1: Exploratory stage

In this stage the speci�c domain for which the heuristics must be developed is studied.

This is to collect information about the application, its functionalities, UI/UX attributes and

heuristics (if any). The stage involved conducting thorough literature study. The literature

study began by identifying relevant data sources, keywords, search criteria. A range of

research articles, journals, and conference proceedings were explored during this study.

The digital libraries utilized included: (1) ACM Digital Library, (2) IEEE Xplore, (3) Google

Scholar, (4) ScienceDirect (Elsevier), (5) SpringerLink, and (6) Scopus. Search key-

words such as “migrants and digital tools”, "migrants and integration", “usability”, “usabil-

Figure 3.1. Stages of the methodology to develop usability heuristics
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ity of web interfaces”, “usability attributes” and “domain speci�c heuristic evaluation” were

used. Also, terms such as “language and culture”, “cross cultural design”, “language and

usability”, “web interfaces and usability”, “in�uence of language on usability” “design for

Illiterate users”, “visual representation for usability”, and “Usability heuristics” were used

to retrieve related papers.

• Step 2: Experiment stage

In this stage, data from past experiments are analyzed, or new experiments are con-

ducted to gain additional insights about usability issues, speci�c features, or gaps in

existing heuristics. For instance, usability tests, heuristic evaluations, or surveys can be

carried out to collect supplementary details. This stage is optional. Due to time con-

straints, it has been skipped in this thesis.

• Step 3: Descriptive stage

In this stage, the most important concepts are selected and highlighted from the infor-

mation collected in the exploratory and experimental stages. This is to streamline the

important concepts associated with the domain.

In the context of the thesis, main concepts relevant to the topic are selected and covered

under chapter 2 literature review. For instance, following information was prioritized and

selected (1) Language and culture as it helps to gain theoretical basis for understanding

cultural design preferences and challenges faced by non-native speakers; (2) Migrants

and their challenges in integrating with the host society. This helps in understanding the

barriers that affect migrants' ability to use digital tools effectively; (3) Challenges they ex-

perience while using digital tools. It forms basis for identifying speci�c usability issues

that non-native speakers face; (4) Usability and web design attributes (layout, naviga-

tion, visual representation, text and typography) that are critical from the perspective of

non-native speakers; (5) Accessibility and Universal Design principles as it emphasizes

inclusive design guidelines to develop heuristics that ensure web interfaces are usable

by all users, including those with language barriers. At the end, Nielsen's heuristics are

studied as it serves as the foundation upon which new heuristics are established.

• Step 4 and 5: Correlational and selection stage

In the correlational and selection stage, selected information of the previous stage is uti-

lized. The features of the application domain are matched with the usability/UX attributes

and existing heuristics. This stage involves identifying the speci�c characteristics of the

application domain that must be evaluated with the new set of heuristics. In this stage the

existing heuristics are either modi�ed or a new heuristic is de�ned based on the domain

characteristics. Additionally, the heuristics are categorised if needed.

In the context of the thesis, under this stage the features of web interfaces are matched

with the attributes that in�uence the usability. These features are then matched with

Nielsen's heuristics, relevant accessibility guidelines and universal design principles. Nielsen's

heuristics serves as the foundational heuristics and are adapted to cover the main as-
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pects of web design attributes. New heuristics are established to address any missing

attribute features. For instance, organizing similar elements and hierarchical arrangement

is covered under organized and prioritized information. Table 3.1 shows the correlation

among features, web-design attributes, Nielsen's heuristics, accessibility guidelines and

universal design principles. Based on the web design attributes, the heuristics are then

categorized. In a nutshell a set of heuristics are adapted and created to cover the main

web design attributes.

• Step 6: Speci�cation stage

In this stage, new set of heuristics developed are formally speci�ed using a standard

template. Depending upon the detailing needed researcher decides to use the complete

template or main elements to describe the heuristics. The recommended template by

Quiñones et al consists of 7 elements: ID, name, de�nition, explanation, examples, ben-

e�ts and problems associated with misinterpretation. For the initial iteration, ID, name,

de�nition and checklists were included in the template (refer �gure 3.2).

Figure 3.2. Sample heuristic based on template

• Step 7: Validation stage

In this stage, the new heuristics are validated. It is conducted to determine whether the

new heuristics can uncover usability problems speci�c to the domain as well as in gen-

eral. Heuristic evaluation, expert judgments or user tests are conducted to check the

effectiveness and ef�ciency of the proposed heuristics. Heuristic evaluations help to de-

termine the effectiveness of the heuristics whereas user's perception can be captured by

conducting user tests. Expert judgement helps to assess the utility, clarity, ease of use

for each heuristic. And gather comments regarding each heuristic, if any. The thesis opts

for heuristic evaluation and expert judgements to gather insights about the proposed set

of heuristics.
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Web Attribute Heuristic and Guidelines Proposed Heuristic Feature

Layout

- Organized and Prioritized
Information

Hierarchical order of infor-
mation – related elements
together

Up-to-date information

N2: Match between system
and real world, U3: Simple
and intuitive use

Simpli�ed and Intuitive De-
sign

Easy to �nd elements –
Clean design – familiar
concepts – matches men-
tal model

U2: Flexibility in Use Mobile-Friendly and Re-
sponsive Design

Mobile accessible func-
tionalities

Navigation

N1: Visibility of system
status,
N4: Consistency and
standards, WCAG 3.2.3
Consistent navigation

Intuitive and consistent
navigation

Menus – submenus – but-
tons – breadcrumbs

Search functionality –
homepage visibility

N1: Visibility of system status Clear link visibility and pre-
dictability

Links – external - internal
– link text

N5: Error prevention User control, safety, and
error prevention

Page navigation – error
prevention – error handling
– recovery

Text and
Typography

U4: Perceptible information,
WCAG 3.3.3 Labels or
instructions, WCAG 2.4.6
Headings and labels

Clear and comprehensible
content

Comprehensible page
content – clear page titles

Clear CTA

Labels with icons

Minimal data entry �elds –
clear labels

Error messages – notice-
able and understandable

N4: Consistency and
standards, WCAG 3.2.4
Consistent identi�cation

Consistency and pre-
dictability in language

Consistent terminology –
actions

N10: Help and documenta-
tion, WCAG 3.2.6 Consistent
help

Accessible Support and
Feedback

Documentation – contex-
tual help - easy to under-
stand instructions

Visual
Representation

N2: Match between the
system and the real world,
N4: Consistency and
standards

Familiar and Culturally
Neutral Visual
Communication

Culturally neutral icons –
familiar icons

Multiple visual cues

- Simpli�cation of Complex
Information

Infographics to present in-
formation

N8: Aesthetic and minimalist
design

Minimalist and Focused
Design

Clutter-free – remove un-
necessary content

Table 3.1. Table showing correlation of proposed heuristics with web design attributes, Nielsen
heuristics, Universal Design principles and WCAG
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• Step 8: Re�nement stage

The new set of heuristics are re�ned according to feedback received from the validation

stage. Based on the results from heuristic evaluations, expert judgements and user tests,

the researchers modify, create or delete heuristics from proposed set of heuristics. Multi-

ple iterations can be carried depending on the feedback and some stages can be carried

out again. Quiñones, C. Rusu, and V. Rusu (2018) recommend at least two iterations to

validate the heuristics.

By integrating key concepts from Universal Design, Accessibility guidelines (WCAG 2.2), and

Nielsen's heuristics, the proposed heuristics aim to improve web design attributes to enhance

usability for non-native speakers. These heuristics focus on optimizing elements such as layout,

navigation, links, and visual representation to address the speci�c usability challenges faced by

this user group. By re�ning these web design attributes, the heuristics seek to create more

intuitive and accessible interfaces that accommodate the needs of migrants and non-native

users, enhancing their overall user experience. The set of new heuristics is shown below (refer

tables 3.2–3.5):
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Layout heuristics Checklist

L1
Organized and Prioritized In-

formation

• Information should appear in a

natural and logical order.
• Essential or most frequently used

elements should be visible and

accessible.
• Cluster related pieces of

information together.
• Update critical content promptly

and accurately (e.g., use banners

or alerts for important information).

L2
Simpli�ed and Intuitive De-

sign

• Elements and functions should be

easy to �nd, preferably in a single

interaction.
• Eliminate visual clutter to avoid

overwhelming the user.
• Arrange interface elements to

minimize the user's visual search

and physical effort.
• Ensure that webpage behavior

matches user expectations.

L3
Mobile-Friendly and Respon-

sive Design

• Optimize for both desktop and

mobile platforms.
• All functionalities should be

accessible on mobile devices.
• Facilitate easy data input on

mobile devices.
• Cater to diverse environments

(e.g., poor lighting, surrounding

noise).

Table 3.2. Layout Heuristics and Checklist
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Navigation & Links Heuristics Checklist

N1
Intuitive and consistent navi-

gation

• Menu options and submenu

options should be well-organized

and intuitive.
• Navigation to the home page

should be accessible at all stages.
• Keep items in the main menu

consistent throughout the system.
• Indicate the user's location in

relation to the site's structure.
• Search bar should be visible,

prominent, and easily accessible.
• Use consistent terms across texts,

links, and buttons.
• Allow for social media logins or

single sign-on options.
• Provide printing or sharing options

if needed.

N2
Clear link visibility and pre-

dictability

• Ensure users can easily determine

where a link leads (external vs

internal).
• Distinguish normal text from links

and visited links from unvisited

links.

N3
User control, safety, and error

prevention

• Allow redo/undo operations and

clearly marked exits.
• Exit signs should be visible.
• Require con�rmation before

potentially dangerous tasks.
• Ensure user actions won't have

irreversible consequences.
• Avoid autoplay for audio and video

on page load.

Table 3.3. Navigation and Links Heuristics and Checklist
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Text and Typography Heuristics Checklist

T1
Clear and Comprehensible

Content

• Use simple UI and words to

accommodate a wide range of

literacy.
• Use clear graphic elements, text,

and language that are easy to

understand.
• Provide clarity and completeness

of instructions.
• Page titles and headlines should

be straightforward and short.
• Clearly indicate input formats and

instructions.
• Make calls to action easy to

understand.
• Accompany labels with icons

wherever possible.
• Minimize the need for excessive

user data entry (e.g., registration,

form �lling).

T2
Consistency and Predictabil-

ity in Language

• Use consistent terms across texts,

links, and buttons.
• Ensure the same commands,

words, and functions yield the

same results in similar contexts.
• Use familiar keywords to indicate

most sought-after information, for

example `new' tag (in the target

language) for new messages.
• Use familiar formats to indicate

date, time, page count.
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Continuation of Table 3.4 Checklist

T3
Accessible Support and

Feedback

• Use a non-blaming, neutral tone in

error messages.
• Offer clear, simple, and direct help

instructions.
• Help pages should be easy to �nd

and searchable.
• Provide contextual help where

necessary.
• Ensure contact information for

helpdesk (via call or email) is

easily accessible.
• Provide feedback through different

modalities (eg., sound, visual

cues).
• Response time should be fast, and

feedback on actions' success or

failure status should be

communicated.

Table 3.4. Text and Typography Heuristics and Checklist
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Visual Representation Heuristics Checklist

V1
Clear and Culturally Neutral

Visual Communication

• Use clear and culturally neutral

icons, symbols, and colors.
• Icons should clearly indicate their

functions and be part of the user's

conceptual model.
• Follow standard conventions for

symbols and icons.
• Convey success, warning, or

failure messages using colors,

icons, and text.
• Accompany icons with labels

wherever possible.

V2
Simpli�cation of Complex In-

formation

• Use infographics to present

complex information simply.
• Use metaphors (e.g., images,

familiar objects) to simplify tasks.

V3
Minimalist and Focused De-

sign

• Eliminate visual clutter to avoid

overwhelming the user.
• Avoid irrelevant or rarely needed

content.

Table 3.5. Visual Representation Heuristics and Checklist
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4. EVALUATION METHODOLOGY

4.1 Validation

Validation phase is carried out by conducting heuristic evaluation and expert judgement. For

the validation one of the most used job search websites in Finland is selected – `Duunitori'(refer

�gure 4.1). Since from the literature study it was identi�ed that for a migrant, searching for new

job opportunities is critical, job searching interface was chosen for evaluation. Moreover, the

website is only available in Finnish language. Duunitori connects job seekers with employers.

Additionally, it provides information guide for job seekers on job search tips, current market

trends.

Figure 4.1. Duunitori - Website

4.2 Participants Recruitment

For the evaluation a total of 5 participants(evaluators) were recruited, this includes one par-

ticipant who was recruited for pilot test. For the recruitment, the main criteria were that the

participants should have expertise in the �eld of HCI and are well familiar with the concepts

of usability, heuristics, evaluation methodologies. Hence Masters(MSc.) and doctoral students

from HCI �eld of Tampere university as well as a UX designer were selected. All the participants
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had experience in conducting heuristic evaluations and were familiar with Nielsen's heuristics.

Additionally, it was ensured that none of the participants have Finnish as their native language.

This is to ensure that their evaluation of the website is not biased by the familiarity of the lan-

guage. It also helps the evaluator to think from the perspective of a user who is not familiar with

the language of the interface. Table 4.1 shows the background of participants.

Participant Background Group Assigned

P1 Doctoral Student Experimental group

P2 Master's Student Experimental group

P3 UX Designer Control group

P4 Master's Student Control group

Table 4.1. Background info of the evaluators

In the validation methodology Quiñones and C. Rusu (2019) recommends 2-5 experts per group

for performing the heuristic evaluation. This is indeed aligned as per Nielsen's recommenda-

tion to employ 3-5 evaluators as it is offers substantially better performance by combining the

evaluation from several evaluators. Hence, for thesis, the actual evaluation is conducted by

4 evaluators, two evaluators used Nielsen's heuristics for evaluation and other two evaluators

used proposed heuristics.

The group of evaluators using Nielsen's heuristics are called the control group and the group

that uses proposed heuristic is called as the experimental group. In our case P1 and P2 formed

the experimental group. P3 and P4 formed the control group. All the evaluators worked inde-

pendently.

4.3 Evaluation Setup

The evaluation was conducted remotely via Microsoft Teams. To facilitate this, an evaluation

workbook was designed and shared with all participants. The workbook template can be found

in Appendix A. The workbook (refer �gure 4.2) was adapted from the Nielsen evaluation work-

book template (Moran and Gordon 2024). Two distinct versions of the workbook were created

to support the experimental and control groups.

The experimental group used a customized workbook tailored to the newly proposed heuris-

tics. Each heuristic was accompanied by a concise description and corresponding checklists

to ensure participants could easily comprehend and apply them. The workbook included ded-

icated sections for documenting usability �ndings, attaching relevant screenshots, and noting

any positive observations. Additionally, it featured a section to record the severity and frequency

of observed usability issues, facilitating a detailed and structured evaluation.

The control group, in contrast, utilized a workbook based on Nielsen's original heuristics. This
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Figure 4.2. Heuristic Evalaution Workbook

workbook followed the same format as the experimental group's, with sections for recording

usability violations, providing evidence through screenshots, and highlighting positive �ndings.

Both workbooks were designed to ensure a systematic and thorough evaluation process. Fur-

thermore, links to the post-evaluation questionnaire and the background questionnaire were

included in the workbooks. To assist evaluators in initiating the evaluation process, a section

was also provided with tips and basic task ideas for guidance.

The Duunitori (2024) website is extensive, featuring numerous screens. For the heuristic eval-

uation, the focus was speci�cally narrowed to the home page, search results page, and job

description page. Since the time scope of this thesis is limited, these three screens were cho-

sen as they represent the most commonly used features of a job search website. Evaluators

were required to assess these three screens at a minimum. However, they had the liberty to

explore and evaluate additional pages if they wished. Covering the home page and search

results page were essential.

4.4 Pilot Study

In the pilot evaluation phase, the evaluator used the proposed heuristic for evaluation. Con-

sent form (refer A.1) was shared with the evaluator and permission to record the meeting was

requested before commencing the main discussion. A detailed overview of the thesis and eval-

uation context was given to the evaluator. The link to evaluation workbook was also shared.

Additionally, a walk-through of how to use the workbook and the heuristics was given. The aim

with the pilot study was to observe any �aws in the evaluation setup and procedure. After the

pilot study was concluded, feedback from the study were incorporated in the workbook. For

instance, instead of having section for design recommendations, it was decided to include sec-

tion for capturing any positive observations about the interface that ful�lls the heuristic. One
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comment from the pilot participant was to add the website link in the top of the workbook so

that the evaluator can easily �nd it. Also, since the evaluations were conducted without the

presence of the facilitator, an additional �eld in the post-evaluation questionnaire was added to

get feedback from the evaluators.

4.5 Procedure

The heuristic evaluations were carried out independently by the evaluators, with no active mon-

itoring or recording to ensure an unbiased and natural evaluation process. Prior to sharing the

workbook, the facilitator held individual meetings with each evaluator to introduce the thesis

topic and the goal of the evaluation. These introductory meetings were recorded with the eval-

uators' consent. During these sessions, the facilitator explained the purpose of the thesis, its

target user group, and what was expected of the evaluators. Additionally, the evaluators were

informed about how their contributions would help in validating the proposed heuristics and

achieving the research goals. Furthermore, a detailed walkthrough of how to use the evaluation

workbook and the purpose of different sections on the workbook were explained. Additionally,

the evaluators in the experimental group were provided with a short overview of the new heuris-

tics and its checklists. All evaluators were requested to spend at least 1 hour on the evaluation.

They also had the �exibility to spend more time if they wished, but dedicating a minimum of 1

hour was expected. The post evaluation questionnaire was used to capture the amount of time

spent by each evaluator for evaluation. Total 4 evaluations were conducted. The experimental

group had two evaluators P1 and P2. The control group had P3 and P4 as evaluators.

The evaluators were instructed to �ll in the post-evaluation and background questionnaires after

the completion of the evaluation. The post-evaluation questionnaire, adapted from Quiñones,

C. Rusu, and V. Rusu (2018), was used as part of the expert judgment process. It required

evaluators to rate each heuristic using a �ve-point Likert scale. Both groups of evaluators re-

ceived this questionnaire. The control group rated Nielsen's heuristics, while the experimental

group rated the proposed heuristics. However for the analysis, the responses of only pro-

posed heuristics questionnaire(experimental group) were considered. The questionnaire was

designed to gather evaluators' perceptions across three dimensions: Utility (D1), Clarity (D2),

and Ease of Use (D3). Each heuristic was rated individually on these three dimensions using

a �ve-point Likert scale, where 1 indicated that the heuristic did not comply with the dimension

and 5 indicated full compliance. Furthermore, the set of usability/UX heuristics was rated as a

whole through three general questions aimed at evaluating the evaluators' overall perceptions.

These general responses were also collected using a �ve-point Likert scale. The questionnaire

also included two additional questions to capture the total time spent on the evaluation and

suggestions for improvement.
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5. RESULTS

This chapter presents the �ndings from the evaluation study and expert judgment, focusing on

how effectively the proposed set of heuristics compares to the control set (Nielsen's heuris-

tics). The analysis phase interprets the data gathered from both the heuristic evaluations and

a subsequent expert questionnaire.

5.1 Heuristic Evaluation Results

The control heuristics (Nielsen's) and the proposed heuristics were applied to evaluate the

website, Duunitori, by two groups of evaluators. Each evaluator recorded usability problems in

a workbook, and these �ndings were compiled in an Excel sheet for comparison. Both sets of

heuristics were assessed according to four main criteria: (1) the number of correct and incorrect

associations of problems to heuristics, (2) the total number of usability problems identi�ed, (3)

the number of speci�c usability problems discovered, and (4) the severity of identi�ed usabil-

ity/UX issues. Table 5.1 , presented later in this section, provides an overview of the control

group's results alongside those from the experimental group using the new heuristics.

5.1.1 Criterion 1: Correct and Incorrect Associations

One aspect of effectiveness is how accurately evaluators map identi�ed usability problems to

the correct heuristic. Four key percentages were measured to compare the proposed heuristic

set with the control set: (1) correct associations to the new heuristics (CA1), (2) correct asso-

ciations to the control heuristics (CA2), (3) incorrect associations to the new heuristics (IA1),

and (4) incorrect associations to the control heuristics (IA2). Mathematically, the percentage of

correct associations is calculated as:

CA =
P T

n=1 CAH n

TP
� 100 (5.1)

Where, CA is correct associations, T is total number of heuristics of the set CAHn is number of

correct associations of the problems to the heuristic `n' and TP is the total number of usability

issues identi�ed.
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Similarly, incorrect associations IA are computed by:

IA =
P T

n=1 IAH n

TP
� 100 (5.2)

where IAHn is the number of incorrect associations for heuristic n. If the percentage of correct

associations for the new set (CA1) is greater than or equal to that of the control set (CA2),

we can conclude that the new heuristics map problems at least as accurately as Nielsen's.

Likewise, if the percentage of incorrect associations for the new heuristics (IA1) is lower than

the control set's (IA2), it indicates that the new heuristics perform well and introduce fewer

classi�cation errors.

The proposed heuristics had a correct-association percentage of 86.21% (CA1), whereas the

control heuristics had 86.95% (CA2). Although CA2 is slightly higher, the difference is very

small (less than 1%). This minimal difference suggests that the new heuristics are almost as

accurate as the control heuristics in correctly mapping identi�ed problems to the appropriate

heuristic.

Incorrect Associations (IA1 vs. IA2)

The new heuristics showed 13.79% (IA1) versus 13.04% (IA2) for the control group - a minimal

gap. While the proposed heuristics did not outperform the control set on correctness of map-

ping, both sets performed comparably, indicating that the new set does not introduce signi�cant

errors in identifying and classifying usability issue. One thing to note here is that since Nielsen's

heuristics are widely known and extensively used, evaluators of control group are more familiar

with its application, hence less likely to incorrectly associate it with usability issue. However,

the close performance of the proposed heuristics suggests that with continued use and minor

re�nements, the new heuristics can achieve or even surpass the effectiveness of the control

set.

5.1.2 Criterion 2: Total Number of Usability Problems Identi�ed

Total usability problems detected overall by each group was recorded. In this study, problems

were categorized into three groups: (P1) problems identi�ed by both sets of heuristics, (P2)

problems found only by the new heuristics, and (P3) problems identi�ed only by the control

heuristics. The new heuristics are considered effective when P1 and/or P2 have the highest

percentage of identi�ed problems. However, if P3 is the highest, it indicates that proposed

heuristics failed to detect these issues. This could be due to missing or poorly de�ned heuristics

or subjective oversight by evaluators. These assumptions can be validated or rejected through

expert judgment, additional evaluations, or usability testing.

The experimental group (using the new heuristics) identi�ed 29 total problems (TP) compared

to 23 found by the control group. Three issues (P1 ) were common to both, while 26 (P2)
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were discovered using the new heuristics, and 20 (P3) via the Nielsen Heuristics. The higher

overall count (29 vs. 23) suggests that the proposed heuristics are slightly more effective in

identifying a broader range of usability issues, especially those speci�c to non-native language

contexts. However, the fact that the control group also identi�ed some issues missed by the

new heuristics indicates there is room to re�ne the proposed set further or supplement it with

additional checklists.

5.1.3 Criterion 3: Number of Speci�c Usability Problems Identi�ed

Beyond the total number of problems, the study also aimed to measure whether the new heuris-

tics excel at detecting context-speci�c issues related to non-native users. This is quanti�ed

through the effectiveness measure, calculated as:

ESS =
NSP
TP

� 100 (5.3)

Where ESS is Effectiveness; NSP indicates number of speci�c usability problems identi�ed; TP

is total usability problems identi�ed. The new heuristics (ESS1) are considered successful if

they detect at least as many application-speci�c problems as the control set (ESS2). Under this

criterion, the experimental group identi�ed 15 distinct usability problems relevant to the non-

native language context, while the control group identi�ed 11 such problems. In percentage

terms, the new heuristics achieved an ESS1 of 51.72% compared to 47.83% (ESS2) for the

control group. This �nding suggests that the new heuristics are more tailored to the unique

challenges users face when navigating a website in a non-native language, thus capturing the

speci�c usability issues that control heuristics might overlook.

5.1.4 Criterion 4: Number of Identi�ed Usability Problems that Qualify as

More Severe

Evaluators rated each problem's severity on a scale from 0 (no problem) to 4 (catastrophic

issue). Problems with ratings above 2 are considered severe. To measure how effectively each

heuristic set uncovers critical problems, an effectiveness metric ESV was calculated:

ESV =
NPV
TP

� 100 (5.4)

Where, ESV : Effectiveness; NPV: number of usability problems identi�ed with severity greater

than 2 TP: total usability problems identi�ed If the new set (ESV1) has a higher or equal value

compared to the control (ESV2), it implies that it successfully �ags the more severe usability

concerns. In this study, the new heuristics discovered 7 issues out of 29 that exceeded a

severity level of 2, yielding an ESV1 of 24.13%. By contrast, the control group found 4 such
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issues out of 23 (ESV2 of 17.39%). These results suggest that the new heuristics not only

locate more total problems but also identify a higher proportion of critical ones. This could be

especially important for vulnerable user populations like migrants and refugees who depend

heavily on clear, accessible websites.

Set of heuristics used Experimental
Group (Proposed
heuristics)

Control Group
(Nielsen Heuris-
tics)

Observations

Amount of heuristics (T) 12 10 -

Total of problems identi�ed
(TP)

29 23 -

Number of speci�c prob-
lems identi�ed (NSP)

15 11 -

Number of problems iden-
ti�ed and quali�ed with
a severity greater than 2
(NPV)

7 4 -

Problems identi�ed by both
groups (P1)

3 - -

Problems identi�ed by the
experimental group (P2)

26 - -

Problems identi�ed by the
control group (P3)

- 20 -

Total of the correct associ-
ations (

P
CAHn )

25 20 -

Total of the incorrect asso-
ciations (

P
IAHn )

4 3 -

Percentage of the correct
associations (CA)

CA1 = 86.21% CA2 = 86.95% CA1 < CA2 by less than 1%, indi-
cating the new heuristics are nearly
as accurate as the control heuristics

Percentage of the incorrect
associations (IA)

IA1 = 13.79% IA2 = 13.04% IA1 > IA2, but the difference is neg-
ligible, indicating no signi�cant in-
crease in misclassi�cations.

Effectiveness in terms of
number of speci�c prob-
lems identi�ed (ESS)

ESS1 = 51.72% ESS2 = 47.83% ESS1 > ESS2, indicating that new
heuristics work better (detect more
context-speci�c issues than control
heuristics).

Effectiveness in terms of
number of problems iden-
ti�ed and quali�ed with
a severity greater than 2
(ESV)

ESV1 = 24.13% ESV2 = 17.39% ESV1 > ESV2, indicating that
new heuristics are more effective
(new heuristics identify more severe
problems).

Table 5.1. Comparison of Experimental and Control Group Heuristic Evaluations
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5.2 Expert Judgment Results

After the evaluation study, the same evaluators were asked to complete a questionnaire to rate

each heuristic. The questionnaire also included open-ended questions for additional feedback.

Quiñones, C. Rusu, and V. Rusu (2018) originally developed this standardized questionnaire

to assess the SMASH heuristics they proposed. It evaluates four dimensions: D1 (Utility), D2

(Clarity), D3 (Ease of Use), and D4 (Necessity of an Additional Checklist), all rated using a Likert

scale. In this thesis, three dimensions—D1 (Utility), D2 (Clarity), and D3 (Ease of Use)—were

considered. Since the proposed heuristics already included an additional checklist, the fourth

dimension (D4) was omitted from the validation process. The average scores of each proposed

heuristic based on evaluator's perception are shown in table 5.2

ID Proposed Heuristics D1 – Utility D2 – Clarity D3 – Ease of use

L1 Organized and prioritized informa-
tion

4.5 3.5 4.0

L2 Simpli�ed and intuitive design 4.5 4.0 4.0

L3 Mobile-friendly and responsive 4.0 3.5 3.5

N1 Intuitive and Consistent Navigation 4.0 3.5 3.5

N2 Clear Link Visibility and Predictabil-
ity

4.0 3.5 4.0

N3 User Control, Safety, and Error Pre-
vention

4.0 4.0 4.5

T1 Clear and Comprehensible Content 4.0 4.0 4.0

T2 Consistency and Predictability in
Language

3.5 4.0 4.5

T3 Accessible Support and Feedback 4.0 4.0 4.5

V1 Clear and Culturally Neutral Visual
Communication

4.0 2.0 2.5

V2 Simpli�cation of Complex Informa-
tion

4.0 4.0 4.0

V3 Minimalist and Focused Design 3.5 3.5 3.5

Average Score by dimension 4.0 3.63 3.88

Table 5.2. Evaluation of Proposed Heuristics by Different Dimensions

The overall results indicate that the heuristics were highly useful (average score 4.0) and gen-

erally easy to use (average score 3.88), but some lacked clarity (average score 3.63). This

suggests that certain heuristics require clearer de�nitions and more structured explanations or

checklists. Utility received the highest score of 4.0 indicating that evaluators found the heuristics

valuable in identifying usability issues in non-native language websites. Ease of use was also

rated relatively high (3.88), suggesting that even though some heuristics lacked clarity, they

were still practical and straightforward to apply in evaluations. Clarity had the lowest score of

3.63. This implies that some heuristics were not entirely self-explanatory and require additional

clari�cation(checklists) or supporting examples.

• Most Effective Heuristics

Organized and Prioritized Information (L1) and Simpli�ed and Intuitive Design (L2) scored
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highest in utility (D1: 4.5) and were also rated well in ease of use (D3: 4.0). This rein-

forces the idea that structuring information clearly and maintaining simplicity are critical

factors for non-native users. User Control, Safety, and Error Prevention (N3) had the

highest ease-of-use score (D3: 4.5) along with strong clarity (D2: 4.0). This indicates

that evaluators found this heuristic both necessary and easy to interpret. Accessible

Support and Feedback (T3) and Clear and Comprehensible Content (T1) were also well-

rated across all dimensions, showing that user support and content clarity play a crucial

role in usability.

• Heuristics Needing Further Re�nement

Clear and Culturally Neutral Visual Communication (V1) had the lowest clarity score (D2:

2.0) and ease-of-use score (D3: 2.5). This suggests that evaluators found the heuristic

dif�cult to interpret and apply, possibly due to ambiguity in de�ning cultural neutrality. Min-

imalist and Focused Design (V3) also had moderate scores across dimensions (D1: 3.5,

D2: 3.5, D3: 3.5), indicating that while simplicity is valued, it may need clearer guidelines

to ensure that minimalism does not compromise usability. Consistency and Predictability

in Language (T2) had a lower utility score (D1: 3.5) compared to other heuristics sug-

gesting that evaluators either did not perceive it as highly critical for non-native language

usability or found its explanation unclear in conveying its intended purpose.

5.2.1 Additional Questionnaire Feedback

To further validate the usability and effectiveness of the proposed heuristics, evaluators were

asked three additional questions which were included the same questionnaire, following the

same approach as Rusu et al (2017). The responses were rated on a 5-point Likert scale ,

and the average scores for each question are summarized in table 5.3.

Ease of using the heuristics (Q1: 3.0) : The heuristic evaluation was rated moderate in ease

(3.0), suggesting that while evaluators could apply the heuristics, some were dif�cult to fully

understand or differentiate. This aligns with the clarity score (D2: 3.63), reinforcing the need for

clearer de�nitions and supporting explanations to improve usability of the heuristics.

Likelihood of Future Use (Q2: 4.0) : Despite clarity concerns, evaluators showed high con�-

dence in the heuristics (4.0) and expressed a strong intention to reuse them. With re�nements

in descriptions and more elaborate checklist, their usability could be further enhanced.

Perceived Completeness of the Heuristics (Q3: 2.5) : Completeness received the lowest

score (2.5), indicating that evaluators felt the heuristics did not fully cover all relevant usability

aspects. This aligns with the clarity concerns and suggests a need for additional heuristics,

better categorization, or checklists to ensure more comprehensive usability evaluations.
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Question Average Score

Q1 – Easiness: How easy was it to perform the heuristic evaluation

with this set of heuristics?

3

Q2 – Intention: Would you use these new heuristics when evaluating

mono/bilingual websites used by non-native users?

4

Q3 – Completeness: Do you think the proposed set of usability heuris-

tics covers all usability aspects for this type of software product?

2.5

Table 5.3. Evaluation Questions and Average Scores
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6. DISCUSSION

6.1 Summary of Findings

The �ndings of the evaluation indicates that the new heuristics perform at an equivalent level

to Nielsen's heuristics in the most of the aspects. Moreover the proposed heuristics provide

some bene�ts in revealing problems particularly experienced by non-native users. Although

the correct-association percentage (CA1) of the newly suggested heuristics was slightly lower

than the control group (CA2), the difference was not signi�cant, and it can be inferred that the

newly developed heuristics are largely effective in identifying usability problems. Furthermore,

the new heuristics revealed a greater overall number of issues, both a broader set of context-

speci�c problems and more severe issues. The results indicate that heuristics that focuses

also on the non-native user requirements can greatly enhance the effectiveness of usability

evaluations, thereby discovering issues critical to multilingual or multicultural user groups.

In addition, expert evaluations validated that the suggested heuristics are helpful and relatively

simple to use, although the aspect of clarity was mentioned to need improvement. The high

ratings for Utility (D1) and Ease of Use (D3) point to the practical usefulness for evaluators,

whereas the lower rating for Clarity (D2) suggests that certain heuristics lacked comprehensible

explanation and checklist along with suitable examples. This is consistent with the lower rating

for Completeness (Q3), which suggests that the proposed set may not address all aspects

applicable to websites not available in user's preferred language.

In conclusion, the combination of heuristic evaluation and expert judgement demonstrates that

tailoring usability heuristics to the context of non-native users achieves valuable insights, par-

ticularly regarding the text clarity, accessibility, and intuitive arrangement of interface elements.

Nonetheless, the results also highlights several crucial areas needing further research and re-

�nement before these heuristics can be considered truly comprehensive.

6.2 Limitations

In spite of the positive �ndings, a number of limitations restrict the scope and generalizability

of this research. Firstly, the number of evaluators in each group was limited to two due to time

constraint, this may have restricted the variety and extent of the feedback obtained. A larger

group of evaluators may have yielded several perspectives and possibly identi�ed more us-
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ability problems or explanations needed for the re�ning the heuristics. Secondly, the research

was solely based on expert evaluation and not on direct user testing with non-native speakers.

Although experts have the capacity to recognize interface issues, they can miss practical is-

sues or context-speci�c dif�culties that actual users encounter. These drawbacks necessitate

empirical validation in order to con�rm whether the proposed heuristics effectively capture real

usability issues.

A third limitation is connected with focusing on one application domain, given that Duunitori is

a job-seeking and recruitment website that may not re�ect the variety of issues for non-native

users in other types of websites. Websites pertaining to e-commerce, public services, or educa-

tional platforms may entail distinct language barriers or speci�c visual design needs. Ultimately,

the fairly low completeness rating indicates that particular aspects of website usability—most

notably those dealing with cultural references, technical vocabulary were not explicitly consid-

ered. Additional content and user contexts can help to minimize this �aw.

6.3 Areas for Improvement

The comments from evaluators indicated that there are heuristics which must be clari�ed or

rede�ned in order to avoid confusion and redundancy. One such example is the Clear and Cul-

turally Neutral Visual Communication (V1) heuristics , where reviewers expressed ambiguity

about "cultural neutrality" in iconography or visual symbols. Rewording this rule in terms of "uni-

versal icons" or by specifying exact examples can minimize ambiguity and make sure reviewers

know clearly what criteria to apply during the process of evaluating interfaces. In the same way,

Minimalist and Focused Design (V3) and Simpli�ed and Intuitive Design (L2) seem to overlap

in the way that they discuss the simplicity of layout and organizing content. Rede�ning what is

being aimed for in these heuristics—such as focusing V3 on the visual simplicity of individual

UI elements and L2 on organizing information more generally—would allow evaluators to better

differentiate between them.

Overlap is also evident in some of the checklists. For example, the necessity to provide consis-

tent terminology is evident in both Consistency and Predictability in Language (T2) and Clear

Link Visibility and Predictability (N2) sections, and it may confuse the evaluators regarding the

correct categorization of some issues. Although consistency cannot be disregarded, its dupli-

cation in various heuristics may cause redundancy and reduce the clarity of the framework.

Re�ning the checklists to group similar items under one heuristic, ensuring that each heuristic

has a unique focus, would probably make the evaluation process more ef�cient. Finally, the

expert evaluation indicated that some heuristics do not have enough examples, checklists, or

guidelines to demonstrate their intent. Including real-world examples, annotated screenshots,

or sample designs illustrating these problems would make each heuristic clearer and allow eval-

uators to quickly ascertain whether a particular problem matches a certain guideline. Following

the template for heuristic speci�cation as de�ned by Quiñones and C. Rusu (2019), some exam-
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ples can be seen in Appendix B. By solving these de�nition and structural issues, the heuristics

will be more coherent, easier to access, and more ef�cient in revealing the accessibility and

usability problems encountered by non-native speakers.

6.4 Future Work

Although this research has demonstrated the utility of the proposed heuristics in �nding usability

problems for non-native speakers, however the evaluation results has also indicated areas of

further re�nement. One of the main takeaways from the evaluation process is the low rating for

Completeness (Q3), which indicates that the heuristics are not addressing all usability factors

applicable to monolingual websites exhaustively. To address this, the next step in the re�nement

stage should involve usability testing with actual non-native users. Unlike heuristic evaluations,

which focus on usability heuristics and principles, direct user testing would provide insights

into real-world usability barriers and context-speci�c challenges that may not have been fully

captured in the heuristic evaluation. If the usability testing discovers new usability issues, it

indicates that either new heuristics need to be added, or existing heuristics checklist has to be

improved to include the discovered issues.

Another crucial aspect to consider is the importance of multiple iterations in heuristic develop-

ment, as highlighted by Quiñones and C. Rusu (2019). The authors emphasize that a single

iteration is not suf�cient to achieve a fully re�ned set of heuristics, and at least two iterations are

recommended to improve their effectiveness. Future study should adopt an iterative approach

such that each iteration re�nes the heuristic de�nition, checklist and scope.

Additionally, future iterations involving a larger group of evaluators with varying levels of ex-

pertise and more diverse websites types such as public services, e-commerce and educa-

tional platforms are needed in the validation stage. These iterations would help to ensure that

the heuristics are relevant and structured and can be applied across multiple digital platforms

used by non-native speakers. A well-de�ned checklists with examples would especially support

novice UX professionals in the evaluation process, making heuristics more practically usable.

Although the current study provides a solid foundation, long-term aim is to develop cohesive

and well-structured set of heuristics that comprehensively addresses the various aspects of

monolingual website usability for a wide range of user groups. Continued efforts to validate and

re�ne the existing heuristics will help achieve the goal.



47

7. CONCLUSION

This thesis aimed to explore the issues non-native speakers encounter with monolingual web-

sites and to create a set of usability heuristics that explicitly address these issues. The research

began by studying the relationship between language and culture and its impact on user expe-

rience. The focus was on understanding how language barriers signi�cantly impact a user's

ability to navigate, comprehend and interact with digital interfaces. Though most research on

usability emphasizes localization and multilingual solutions, this study addresses an important

gap - how to maximize usability in monolingual digital contexts where translation is not feasible.

A key aspect of this study involved uncovering issues that non-native user's face while accessing

websites that are not in user's preferred language. An extensive review of the literature revealed

common usability problems, such as barriers in comprehending instructions, identifying visual

cues, lack of digital literacy, and complexity of website structures. and traversing complicated

site hierarchies. These insights were crucial in de�ning the usability heuristics that the study

aims to develop.

Additionally, to inform the development process of heuristics, existing heuristics principles were

studied, this includes Nielsen heuristics, accessibility guidelines (WCAG 2.2), universal design

principles and key web design attributes. The frameworks served as a foundation for developing

heuristics that would not only be effective in inspecting websites but also particularly tailored

to address non-native users' needs. The heuristics were designed to assess usability aspects

such as clarity of content, intuitiveness in navigation, visual appearance, and overall accessibil-

ity—critical components for those who are not familiar with the language of the website and rely

on non-verbal cues and simple design elements to understand the information. In a nutshell,

heuristics were structured so as to cover the four main web design attributes for offering better

usability.

The proposed heuristics were validated using two methods: Heuristic evaluation and expert

judgement. In heuristic evaluation, the ability of new heuristics to detect usability issues was

assessed by comparing it with Nielsen heuristics. The �ndings indicated that the new heuristics

were successful in unveiling more usability problems that were pertinent to non-native speakers,

most of which could not be uncovered through traditional heuristics. This emphasizes the fact

that the ef�ciency of usability evaluations can be enhanced by considering unique needs of

users with limited language pro�ciency. Additionally, the heuristics were assessed by expert
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evaluators against dimensions such as utility, clarity and ease of use. Although the heuristics

were found to be practical and usable, several concerns were expressed about conceptual

overlaps, the clarity of some heuristics, and the completeness of the set as a whole.

In the future, the study should aim to include more evaluators to gain diverse perspectives.

Furthermore, conducting usability tests with non-native speakers could potentially yield more

insight into well these heuristics work in practice. Additionally, the heuristics were applied in

one application domain, and therefore additional validation is required to establish their ef�-

cacy across different types of websites, including e-commerce sites, government websites, and

e-learning platforms. Hence, future research should focus on re�ning the heuristics through

multiple iterations as emphasized by Quiñones and C. Rusu (2019).

In conclusion, this thesis contributes to the �eld of UX research by proposing a set of heuristics

for evaluating the usability of monolingual websites for non-native speakers. By following an es-

tablished methodology, it adapts the concepts from usability, accessibility, and universal design,

and intends to address key challenges faced by non-native speakers and serve as a founda-

tion for further re�nement. While they offer valuable insights, ongoing validation is needed to

enhance their effectiveness. Ultimately, ensuring digital accessibility for non-native users helps

to bridge the language gaps and promotes digital inclusion, contributing to more inclusive and

user-friendly web experiences.
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APPENDIX A: IMPORTANT LINKS

A.1 Participant Consent Form

Link to the form

Consent to participate in the heuristic evaluation & permission to record the intro ses-

sion

I request you to participate in the heuristic evaluation study that is part of my thesis work on the

topic “Language as UX” at Tampere University. By participating in this study, you are helping

me to validate a proposed set of heuristics. As part of it, you will have to evaluate the usability

of a website “Duunitori” using the proposed heuristics.

The intro session will be recorded, including a video image of your face and audio. This is to

ensure that the instructions have been delivered correctly. In addition to myself, my supervisor

will view the video and other materials from the study.

The main heuristic evaluation will be carried out independently. It will not be recorded or moni-

tored by me. You will evaluate the website using the heuristics I provide and �ll in an evaluation

workbook. In addition, you will be asked to complete a questionnaire about your experience

with the proposed heuristics.

NOTE: Only the intro session is recorded. The heuristic evaluation you perform will not

be recorded.

All identi�able data will be saved securely and protected by password. The recordings will be

destroyed after the thesis is completed. The results of the test will be reported anonymously.

No video recordings or personal data will be revealed.

You can stop participating in the Heuristic Evaluation at any point.

I am happy to answer any questions you may have.
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Consent Questions:

1. I give my permission to record the intro session.

[ ] Yes [ ] No

2. I have received information about the Heuristic Evaluation and I had an opportunity to ask

questions. I participate in this study voluntarily.

To consent to the above terms, please enter your name (�rst name):

Figure A.1. Participant consent form
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A.2 Background Questionnaire

Link to the questionnaire

The following background questionnaire was used to gather demographic and language-related

information from participants involved in the heuristic evaluation.

1. Age Group:

Under 20

21–30

31–40

41–50

Over 50

2. Native language(s):

3. What is your pro�ciency level in the Finnish language?

No pro�ciency (I do not understand or speak Finnish)

Beginner (I can recognize basic words or phrases)

Intermediate (I can understand and communicate simple ideas)

Advanced (I can understand most content and communicate effectively)

Native or Fluent (Finnish is my �rst language or I'm �uent)

4. Occupation:

Master's student

Doctoral student

Teacher / Lecturer / Professor

Researcher

UX Designer

Other:

5. How familiar are you with usability heuristics (e.g., Nielsen's heuristics)?

Please mark one option on the Likert scale below.

Expert Very Familiar Familiar Somewhat Familiar Not Familiar

[ ] [ ] [ ] [ ] [ ]

6. Have you conducted usability evaluations before?

Yes

No
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7. Which methods have you used in past evaluations?

Heuristic Evaluation

Usability Testing

Surveys / Questionnaires

Interviews

Other:

8. How familiar are you with websites in the job search domain?

Please mark one option on the Likert scale below.

Expert Very Familiar Moderately Familiar Slightly Familiar Not Familiar

[ ] [ ] [ ] [ ] [ ]
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A.3 Pilot Study Evaluation Workbook

Link to the workbook

Figure A.2. Pilot study evaluation workbook
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A.4 Evaluation Workbook for Nielsen's Heuristics

• Participant P3

• Participant P4

Figure A.3. Nielsen's heuristics evaluation workbook
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A.5 Evaluation Workbook for Proposed Heuristics

• Participant P1

• Participant P2

Figure A.4. Proposed heuristics evaluation workbook
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A.6 Post - Heuristic Evaluation Questionnaire

A.6.1 Nielsen's Heuristics

Rating Heuristics

Participants were asked to evaluate each heuristic using a 5-point Likert scale (1 = Strongly

Disagree, 5 = Strongly Agree) across the following dimensions:

• Utility: How useful the heuristic is

• Clarity: How clear the heuristic is

• Ease of Use: How easy it is to associate the heuristic with the identi�ed problem

Heuristics Evaluated

1. Visibility of System Status

Does the design clearly communicate its state? Is feedback presented quickly after user

actions?

2. Match Between System and the Real World

Will the user be familiar with the terminology used in the design? Do the design's controls

follow real-world conventions?

3. User Control and Freedom

Does the design allow users to go back a step in the process? Are exit links easily

discoverable? Is undo and redo supported?

4. Consistency and Standards

Does the design follow industry conventions? Are visual treatments used consistently

throughout the design?

5. Error Prevention

Does the design prevent slips by using helpful constraints? Does the design warn users

before risky actions?

6. Recognition Rather Than Recall

Does the design keep important information visible, so users do not have to memorize it?

Does the design offer help in-context?

7. Flexibility and Ef�ciency of Use

Does the design provide accelerators like keyboard shortcuts or gestures? Is functionality

personalized or customizable for different users?
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8. Aesthetic and Minimalist Design

Is the visual design and content focused on the essentials? Have all distracting or unnec-

essary elements been removed?

9. Help Users Recognize, Diagnose, and Recover from Errors

Does the design use clear, plain-language error messages? Are users provided with an

immediate solution to correct the error?

10. Help and Documentation

Is help documentation easy to search? Is help provided at the moment the user needs

it?

Overall Evaluation Experience

Participants also provided feedback on their overall experience with the new set of heuristics

using a 5-point Likert scale:

• Easiness: It was easy to perform the heuristic evaluation with this set of heuristics.

• Intention: I would use this new heuristics when evaluating mono/bilingual websites used

by non-native users.

• Completeness: I think the set of usability heuristics covers all usability aspects for this

type of software product.

• Time spent: Approximately how much time did you spend for the heuristic evaluation?
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A.6.2 Proposed Heuristics

Rating Heuristics

Participants were asked to evaluate each heuristic using a 5-point Likert scale (1 = Strongly

Disagree, 5 = Strongly Agree) across the following dimensions:

• Utility: How useful the heuristic is

• Clarity: How clear the heuristic is

• Ease of Use: How easy it is to associate the heuristic with the identi�ed problem

Heuristics Evaluated

1. Organized and Prioritized Information

Ensure that information is presented in a clear, logical order, with essential elements

easily accessible to the user.

2. Simpli�ed and Intuitive Design

Design interfaces to minimize cognitive load by reducing clutter and arranging elements

to match user expectations and ease of use.

3. Mobile-Friendly and Responsive Design

Optimize the website for mobile devices and diverse environments to ensure all function-

alities are accessible and user-friendly across platforms.

4. Intuitive and Consistent Navigation

Design navigation systems that are well-organized, consistent, and help users under-

stand their location within the site.

5. Clear Link Visibility and Predictability

Ensure that all links are clearly distinguishable and users can easily predict where they

lead.

6. User Control, Safety, and Error Prevention

Provide users with control over their actions, prevent errors, and ensure that actions are

reversible when possible.

7. Clear and Comprehensible Content

Ensure that all textual information is easy to read, understand, and accessible to users

with varying levels of literacy and language pro�ciency.

8. Consistency and Predictability in Language

Maintain consistent use of terminology, commands, and functions throughout the inter-

face to enhance predictability and reduce confusion.

9. Accessible Support and Feedback
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Provide easily accessible help resources and clear, courteous feedback to guide users

and assist them in recovering from errors.

10. Clear and Culturally Neutral Visual Communication

Utilize visual elements that are easily understood, culturally neutral, and enhance the

user's comprehension of functions and information.

11. Simpli�cation of Complex Information

Employ visual aids such as metaphors and infographics to simplify complex information

and tasks, making them more accessible to users.

12. Minimalist and Focused Design

Maintain a clean visual interface by eliminating clutter and avoiding irrelevant content to

prevent overwhelming the user.

Overall Evaluation Experience

In addition to heuristic-level feedback, participants were asked to rate their overall evaluation

experience on the following:

• Easiness: How easy was it to perform the heuristic evaluation with this set of heuristics?

• Intention: Would you use this new heuristics set when evaluating mono/bilingual web-

sites used by non-native users?

• Completeness: Do you think the set of usability heuristics covers all usability aspects for

this type of software product?

• Feedback: Open-ended question on any additional comments or suggestions.

• Time: Approximate time spent for the evaluation.
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APPENDIX B: UPDATED HEURISTICS

This section presents examples illustrating how to specify new heuristics in greater detail based

on template by Inostroza et al. (2016) and Quiñones and C. Rusu (2019)

B.1 Example 1

L2: Simplified and intuitive design

Definition

Design interfaces to minimize cognitive load by reducing clutter and arranging elements to

match user expectations and ease of use. This is particularly crucial for non-native speakers

who may rely on visual cues and design patterns more than text.

Explanation

When a website is available only in a language the user does not speak, the clarity and simplicity

of its layout become essential. A complex or cluttered interface forces non-native users to spend

a lot of time and effort trying to understand the site’s content and organization, which can lead to

frustration or abandonment. Ensuring that elements and functions are easy to find—preferably

within a single interaction—reduces the need for excessive clicking and guessing.

Minimizing visual clutter helps users focus on the essential features, while aligning webpage be-

havior with common design patterns creates familiarity. These strategies collectively lower the

cognitive burden on non-native speakers, allowing them to rely on recognizable icons, standard

placements, or intuitive gestures to navigate the site.

Example

Figure B.1 shows an example of a job portal Työmarkkinatori.fi where the search bar and filter

options are grouped together and visible at the top of the website, ensuring minimal scrolling

for core tasks. The search results page doesn’t show any advertisements and less critical

information, preventing the main interface from cluttering and overwhelming someone who is

unfamiliar with the language.
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However, Figure B.2 shows the search results page of Duunitori, which includes unrelated

information that is not connected to the search results. This information can be confusing to the

user and could have been moved to the homepage or another page. For instance, it has links

to social media profiles and news articles.

Similarly, Figure B.3 shows a Finnish news website Ilta- Sanomat with too many advertise-

ments within the main content page, leading to cluttering of the website.

Benefits

• Reduced Cognitive Load: A clean, intuitive interface enables non-native users to rely

on visual hierarchy and standard layouts rather than parsing large amounts of text.

• Faster Task Completion: Placing key functions (like a search bar or login) prominently

helps users quickly locate them, even if the text label is not fully understood.

• Enhanced User Satisfaction: Non-native speakers feel more confident when they can

successfully navigate and complete tasks without needing in-depth language skills.

• Lower Error Rates: Matching webpage behavior to established design conventions re-

duces confusion and mistakes by meeting user expectations.

Problems

• Overlap with Other Heuristics: Evaluators might confuse simplification and intuitive-

ness issues with those identified by “Organized and Prioritized Information” (L1) or “Mini-

malist and Focused Design” (V3), leading to double-reporting or uncertainty about which

heuristic best addresses a particular design flaw.

• Subjectivity of ‘Intuitive’: The notion of what is “intuitive” can vary greatly among eval-

uators. Without clear benchmarks or references, one evaluator may view a feature as

sufficiently clear, while another sees it as overly complex.

• Context Dependent: Without clear criteria or examples for specific contexts (e.g., e-

commerce vs. government sites), evaluators might struggle to decide whether an inter-

face is “simple enough” for non-native speakers.

https://duunitori.fi/
https://www.is.fi/
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Figure B.1. Search page of Työmarkkinatori.fi
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Figure B.2. Search page of Duunitori
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