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INTRODUCTION

Research gap

Digital competence is construct that describes a ‘a set of knowledge, skills, and attitudes
associated with the use of digital technology in individual’s goals fulfillment.’ It is crucial to
navigate in the current everchanging digital environment, as well as to choose and use
technological solutions appropriately. Various researchers view ICT skills ‘as a basic skill needed
to function in society’, ‘as an essential requirement for life’, or even as a ‘survival skill’ (Ferrari,
2012).

At the same time, only 27% of Russian citizens have developed a high level of digital
competence (NAFI, 2020). Due to the insufficient level of knowledge and skills in the field of
digital technologies, many people and organizations were not ready to work in a remote format in
current conditions of self-isolation (NAFI, 2020). Contrary to popular opinion, when it comes to
safety and security, as well as the ethical use of the gadgets, even the so-called ‘digital natives’
often lack important knowledge, attitudes, and skills (Promethean, 2016).

At the moment, there is a lack of clear understanding on how the level of individual digital
competence influences consumer perception. Moreover, the concept of consumer digital
competence is still not defined in the academic literature, and ‘there is still no consensus regarding
what constitutes consumer digital competences’ (Golovacheva, Smirnova, 2019).

Regarding the concept of digital competence, there is academic research available on the
influence of personal innovativeness, digital self-efficacy, or digital savviness (Jin, 2013; Sell et
al., 2014; McDonald, Uncles, 2007). However, no research has focused on the relationship
between user’s digital competence, in all its integrity and complexity, and consumer perception.
The lack of knowledge on relationship between digital competence and consumer perception

represents the wide definition if this master’s thesis research gap.

Research problem

User’s level of digital competence is expected to affect consumer perception of highly
technological goods especially significantly. One of the most appealing product categories for
further research are smartphones. The number of smartphone users has been increasing
significantly because of the growth of the smartphone industry, which develops new operating
systems and a proliferation of applications (Martins et al., 2018). The number of Russian active
smartphone users is growing and is expected to exceed 93 million in 2022 (Statista, 2020). Russian
smartphone market is highly dynamic and has welcomed several new entrants in the last decade,
with concentration of top-3 players decreasing from over 80% in 2010 to around 40% in 2019

7



(Passport GMID, 2020). Smartphones have been influencing the way people communicate with
each other, becoming a near necessity in both private and professional lives (Derks et al, 2016).
The unprecedented growth of smartphones has attracted academic attention, hoping to determine
the motivations that explain smartphone use (Yeh et al., 2016).

The characteristic that can be used to track the effect of individual’s digital competence on
smartphone perception is perceived quality. Quality is a formative concept that plays a particularly
important role in the smartphone market, influencing customer satisfaction and customer loyalty
(Yeh et al., 2016). At the same time, quality is a multi-dimensional construct and, in its broader
definition, can cover almost all characteristics of the product (Molina-Castillo, 2013). The example
of such approach is the classical Garvin’s eight dimensions of quality that describe various
features, including aesthetics of the product (Garvin, 1987). Consequently, the research problem
of this master’s thesis is gaining understanding on how user’s digital competence influences

perception of quality dimensions in the Russian smartphone market.

Research questions

For quality, it is important to assess not only perceived quality itself, but also assess the
importance of its dimensions. Consumers perceive some dimensions of quality as more important
than others, and it influences their behaviour and decision-making (Brucks et al., 2000). The
importance of quality dimensions has been assessed repeatedly during various SERVQUAL model
applications (Jones, Shandiz, 2015). According to marketing experts, ‘sometimes organisations
make assumptions about what is important to the customer. Once they probe, they may discover
that what the customer values is quite different’ (Wisniewski, 1996). Therefore, it is important to
not only understand the consumers’ evaluation of different quality components, but also
understand, which of them are important. As a result of such logic, the research questions of the

master’s thesis are:

RQ1: How does individual digital competence level affect smartphone perceived quality
dimensions evaluation by the consumer?

RQ2: How does individual digital competence level affect smartphone perceived quality
dimensions importance for the consumer?

As little research is available on the topic, this master’s thesis is of exploratory type, with
research conducted in order to initially explore the phenomena of interest. For the same reason,

the investigation operates with research propositions and not research hypotheses.



CHAPTER 1. DIGITAL COMPETENCE PHENOMENON

Digital competence is a multidimensional and complex definition that needs to be specified
in the context of this master’s thesis in order to be applied correctly and appropriately. The chapter
starts with the investigation of the concept of digital competence. After that, various models of
digital competence are reviewed to create an even better understanding of the construct and initiate

the development of the theoretical research framework.

1.1 Definition of digital competence

Evolution of the digital competence concept

Generally, the term “digital competence’ describes the skills, knowledge, and attitudes in
regard to information and communication technology (ICT) possessed by and individual. Several
terms are used in academic literature to describe this set of skills, knowledge and attitudes: digital
competence, digital literacy, information literacy, digital skills, ICT skills, technology skills,
information technology skills, 21% century skills, etc. (Ilomiki, 2011). The list of definitions may
be continued by ‘eL.iteracy’, ‘e-Skills’, ‘eCompetence’, ‘basic ICT skills’, ‘basic computer skills’.
In some other academic papers, the terms ‘technology literacy’ and ‘new literacies’ can be found
(Ferrari, 2012). Some of them are often used as synonyms — especially the most generalized
definitions, such as ‘digital competence’ and ‘digital literacy’ (Ilomiki, 2011). However, the
meaning of these definitions may significantly differ due to the context of research or depending
on the researcher’s outlook on the very concept of digital competence.

Digital competence is one of the newest definitions aimed at describing an individual’s
level of practical and theoretical capabilities in the ICT environment (Iloméki, 2011). In the 20%"
century and in the beginning of the 21% century, the concept of digital skills or digital literacy
prevailed, focusing on ‘technological skills and the ability to use digital tools and software
applications’ (Morellato, 2014). Such approach may also include individual’s ‘technological
potentials in order to represent and solve problems’.

However, the notion of socio-cultural context started to infuse the definition, enriching it
with new perspectives. Consequently, the emphasis was moved towards creation of collaborative
knowledge and the use of ICT for interpersonal interaction (Calvani et al., 2009). In the last decade,
the focus started to shift to a more ethical behavior and responsible social practices in the digital
world, and the more complex concept of digital competence was popularized.

According to UNESCO Institute for Statistics, ‘there is a general acceptance that
competence in digital literacy requires the person to have the necessary knowledge and skills, but



views differ regarding attitudes’ (Law et al., 2018). General approach to defining competence
implies that it is a combination of knowledge, skills and attitudes. Therefore, the inclusion of the
attitudinal dimension may be seen as the factor that transforms digital literacy into digital

competence (Fielder et al., 2016).

KNOWLEDGE

"\ COMPETENCE

ATTITUDES SKILLS

Figure 1. Competence as a combination of knowledge,
attitudes and skills (Source: Fielder et al., 2016)

As aresult of the terminological evolution described above, more sophisticated definitions,
set in a socio-cultural environment and focused on a more conscious interaction with ICT, suggest
that digital competence consists in ‘being able to explore and face new technological situations in
a flexible way, to analyze, select and critically evaluate data and information, to exploit
technological potentials in order to represent and solve problems and build shared and
collaborative knowledge, while fostering awareness of one’s own personal responsibilities and the
respect of reciprocal rights/obligations’ (Calvani et al., 2009). Such definitions argue that digital
competence implies a deeper understanding of information technology, meaning a ‘critical’,
‘reflective’ and ‘responsible’ approach to ICT. Consequently, there is an important difference
between ‘the mere ability to use digital instruments’, and the concept of digital competence, which
is characterized by a more ‘competent and conscious consumption of information technology’
(Morellato, 2014).

Following the direction of bringing the definition of digital competence into the socio-
cultural environment, digital literacy only implies ‘the skills required to use the ICT tools’, but
does not include ‘non-digital skills and processes that might make use of digital tools’ (Walker,
2015). According to this perspective, ‘digital competence does not automatically follow from the
ability to use ICT tools’ (Ala-Mutka, 2008), and requires a new set of skills, knowledge and
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attitudes (Ferrari, 2012). From this point of view, aspects of challenges that are successfully
overcome by individuals possessing high levels of digital competence include: privacy and
security, ethical and legal use, critical attitude in creating content, critical attitude in using content
(Ala-Mutka, 2008).

As mentioned before, at the current state of its evolution, the digital competence concept
should be placed into perspective of socio-cultural environment and individual attitudinal
characteristics. Indeed, some definitions present a more holistic view on digital competence,
describing it as a ‘set of knowledge, skills, and attitudes, strategies and awareness that is needed
when using information and communication technology and digital media’ (Ferrari, 2012). An
even more inclusive definition of digital competence was developed by the same author, stating
that digital competence ‘is the set of knowledge, skills, attitudes, abilities, strategies, and
awareness that are required when using ICT and digital media to perform tasks; solve problems;
communicate; manage information; collaborate; create and share content; and build knowledge
effectively, efficiently, appropriately, critically, creatively, autonomously, flexibly, ethically,
reflectively for work, leisure, participation, learning, and socializing’ (Ferrari, 2012). This
definition is characterized as ‘encompassing’ by its author.

In Russia, the approach taken by ROCIT (Regional public organization ‘Center of Internet
technologies”) still focuses on the concept digital literacy, which is characterized as ‘a set of
knowledge and skills that are necessary for the safe and effective use of digital technologies and
Internet resources’. According to other Russian researchers, ‘digital literacy in its broadest sense
is the ability to efficiently use digital tools to achieve your personal goals’ (Boronenko et. al,
2019). Digital competence in Russian research can be understood as ‘continuous mastery of
competencies (a system of relevant knowledge, skills, motivations and responsibility) needed for
individual’s ability to confidently, efficiently, critically and safely choose and apply information
and communication technologies in different spheres of life (information environment,
communication, consumption, technosphere), as well as individual’s readiness for such activities’
(Soldatova et al., 2013). Such definition draws parallel with definitions developed by European
researchers.

In this master’s thesis, the following definition is used Digital competence is a set of
knowledge, skills, and attitudes associated with the use of digital technology in individual’s goals
fulfillment. It combines the first definition developed by Ferrari with approach taken by Russian
researchers to create a simpler and more universally applied explanation of the concept, as different
people may need and possess different digital competences according to their personal experiences

and aspirations.
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Digital competence and consumer digital competence

Concerning the applications of digital competence to specific social groups, most
applications and definitions of digital competence focus on educational, healthcare and
employment perspectives (Kluzer, Pujol Priego, 2018). During the analysis of digital competence
assessment tools, very few were identified that did not target the educational domain — university
students, school pupils, schoolteachers, and university professors, etc. (Laanpere, 2019). The
practical application of digital competence concept remains underdeveloped, as most of the efforts
concentrate on elimination of digital incompetence in socially important areas. For example,
initiatives are developed for healthcare sector, including professionals and healthcare students
(Evangelinos, Holley, 2014; Terry, et al., 2019).

A separate outlook is emerging for closer investigation of digital competence in regard to
consumer perception and behavior. Consumer digital competence concerns the challenges
presented to modern-day consumers, not citizens in general. Consumer digital competence is not
defined appropriately in the academic literature, and ‘there is still no consensus regarding what
constitutes consumers’ digital competences’ (Golovacheva, Smirnova, 2019). In a policy report
by the Joint Research Center of European Commission, consumer digital competence was defined
as ‘the competence consumers need to function actively, safely and assertively in the digital
marketplace’ (Brecko, Ferrari, 2016). It is noticeable that this definition focuses only on digital
environment and the process of online purchase. However, consumer behavior relies on multiple
and interconnected aspects of consumer knowledge, experience, and perception (Blackwell et al.,
2006). This means that consumer digital competence should not only take into consideration digital
aspects of customer journey, as perception and behavior online are also influenced by offline
factors.

The definition of consumer digital competence should also comply with the general notion
of consumer competence — ‘the combination of knowledge, skills, and attitudes related to the
consumer role’ (Grenhgj, 2007), or ‘the capability needed by consumers to function effectively
and rationally in the marketplace’ (Rhee et al., 2007). Therefore, these components — knowledge,
skills and attitudes should also be included in the definition. The components were described in a
background research for developing a Digital Competence Framework for consumers (Fielder et
al., 2016):

- Consumer digital knowledge (cognitive domain): information search (online and
offline), pre-purchase evaluation, knowledge of legal terms;
- Consumers digital attitude (affective domain): consumer beliefs, feelings and

behavioral intentions toward digital consumer rights and responsibilities;
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- Consumer skills: ability to apply and execute knowledge in compliance with the

attitude, which refers to traditional consumer skills in general terms, ‘but also to digital

goods, content and services purchase and usage skills’, and includes searching,

choosing, buying, using, and maintaining the product or service.

From the information above, it can be concluded that consumer digital competence and

general digital competence are vastly different concepts. Consumer digital competence concerns

a narrower set of skills and environments, while digital competence in general presents a more

holistic approach. It is important to highlight that this research focuses on general digital

competence of an individual, not applied to any social group specifically.

1.2 Models of digital competence

In this paragraph, different types of digital competence models are overviewed. Models of

digital competence are aimed at describing the phenomena with an exhaustive and comprehensive

number of components — their investigation is be helpful for the aims of this research. Firstly,

digital competence has to be understood and described with more precision. Secondly, elements

of digital competence have to be identified to be later included into the research framework, and

further operationalized to measure individual level of digital competence.

1.2.1 Conceptual descriptive models

Walker and White digital competence model

The model presented by Walker and White (2013) primarily focuses on ICT skills.

Consequently, the presented set of components rather complies with a less ethical and less

cognitive understanding of digital competence.

Procedural
Competence

Sociodigital
Competence

Digital
discourse
Competence

Figure 2. Digital competence model (Source: Walker, White, 2013)
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The model consists of four components:

Procedural competence: the ability to perform tasks connected with ICT, meaning
more ‘technical’ skills to use hardware and software. This means the knowledge of the
features and functions;

Socio-digital competence: the ability ‘to choose and use the appropriate tools (of
communication) and language in a given social context’ (Walker, 2015);

Digital discourse competence: the ability to choose and apply the appropriate tools for
more complex tasks regarding the use of ICT. This may include the resources of
information, tools for search and analysis, software or even programming languages.
In complex tasks completion, the appropriate combination of ICT tools is also
important;

Strategic competence: ‘the ability to tackle problems, repair mistakes and compensate
for gaps in knowledge’ (Walker, 2015).

The author of this master’s thesis believes some researchers may claim that the model

above rather describes a more profound understanding of digital literacy, and not digital

competence. However, a closer look at the ICT skills is also important to understand the basis for

further development of digital competence, as in the modern digital society these skills are vital

and are acquired to a certain extent by almost every individual.

Digital Literacy: A Conceptual Framework for Survival Skills in the Digital Era

One of the first frameworks viewing digital literacy as a survival skill for modern-day

individuals is A Conceptual Framework for Survival Skills in the Digital Era (Eshet, 2004). In the

framework, digital literacy incorporates five types of literacy: photovisual literacy, reproduction

literacy, information literacy, branching literacy and socio-emotional literacy.

Table 1. Types of digital literacy (Source: Aviram, Eshet-Alkalai, 2006)

Literacy type Definition

Photovisual literacy | Ability to intuitively and freely ‘read’ and understand instructions and messages

that are displayed in a visual-graphical form

literacy

Reproduction Ability to create new meanings or new interpretations by combining pre-existing

shreds of information in any form of media — text, graphic, or sound

Information literacy | Ability of information consumers to make educated and smart information

assessments

Branching literacy | Ability to remain oriented and avoid getting lost in hyperspace while navigating

through complex knowledge domains, despite the intricate navigation paths

literacy

Socio-emotional Ability not only to share formal knowledge, but also to share emotions by means

of digital communication, and to avoid ‘Internet traps’
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The framework presents a valuable insight into new challenges presented to the individual
by the emerging complex digital environments. The focus in the framework narrowed and is placed
on cognitive abilities of respondent — the abilities to analyze, understand and create meanings.

Calvani’s digital competence framework

A three-dimensional framework of digital competence was developed by Calvani et al.
(2009). The model emphasizes not only the three dimensions of digital competence, but also the
intersection of them, meaning the interconnected nature of digital competence aspects in the socio-
cultural environment. The dimensions in the framework are technological, ethical, and cognitive.
Their description is presented in figure on the next page.

In the intersection part of the dimensions an individual can ‘take advantage of digital
technology in an effective, safe, and ethical way’. Alternatively, to be a fully realized member of
a modern digitalized society, ‘individuals need to integrate different abilities’ (Morellato, 2014).
Consequently, being digitally competent ‘means to be able to communicate via various media, be
aware of the current most suitable digital tools and software, be familiar with security and privacy
issues, respect copyrights and current regulations, know how to behave ethically on the Internet
and know how to use information gathered on the Web’ (IE and ACM, 2013).

Exploring new
technological context
in a flexible way

Access, selection, and
critical evaluation of
information

Interacting through ICTs _ :
in a responsible way /" Technological

. _l_ntgag"f'éte d.

Ethical | | Cognitive

Understanding the potential of
network technologies for
collaborative knowledge building

Figure 3. Digital competence framework (Source: Calvani et al., 2009)
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As can be seen, a more attitudinal (meaning the conscious and critical attitude) and
dynamic (meaning the actions of exploration and collaboration) approach is taken in this
framework. However, it lacks inclusion of existing skills and knowledge of ICT, and therefore
cannot be used as a basic framework in this master’s thesis. Nevertheless, the stressing of cognitive

and ethical dimensions if this model is especially important for further research.

Digital competence areas by Ferrari

The following framework presents seven main areas of digital competence. With the aim
of balancing different outlooks on digital competence, the framework author investigated 15
frameworks of digital competence (Ferrari, 2012). The resulting digital competence aspects are
described in the figure below and include: information management, collaboration,
communication and sharing, creation of content and knowledge, ethics and responsibility,

evaluation and problem-solving, technical operations.

Information r— . -
iaenti retriev r n

management entify, locate, access, retrieve, store a
organise information

link with others, participate in online networks
& communities, interact constructively

Communication and sharing communicate through online tools, taking into
account privacy, safety and netiquette

integrate and re-elaborate previous knowledge
and content, construct new knowledge

e

)

Ethics & Responsibility behave in an ethical and responsible way,

aware of legal frames

I

identify digital needs, solve problems through
digital means, assess the information retrieved

)

Technical operations use technology and media, perform tasks

through digital tools

Figure 4. Digital competence areas (Source: Ferrari, 2012)

The framework above presents the technical operations perspective, as well as ethical and
cognitive perspectives. It is one of the frameworks including the most components and therefore
presenting one of the most comprehensive earlier approaches to digital literacy. However, Ferrari’s
model can be criticized on the lack of a distinguished safety component. This aspect of digital
competence has been gaining more and more importance, as ‘while younger generations are being
labelled as digital natives, when it comes to safety, they are often no more literate than their

parents’ (Promethean, 2016).
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1.2.2 DigComp-based models

DigComp framework

The DigComp framework (Digital Competence for Citizens) framework was developed in

2013 by Joint Research Centre of European Commission and was later revised by authors from

the same research organization. The first update (DigComp 2.0) was published in 2016. The latest

version of the framework published in 2017 is DigComp 2.1. DigComp models include the scales

for assessment of the digital competence and are designed to facilitate the growth of digital

competence among citizens. DigComp 2.1 (analogically to the original DigComp model) includes

five competence areas as main constituents of digital competence, which are accompanied with

more specific digital competences, presented in the table below.

Table 2. Competences in DigComp 2.1 (Source: Carretero, Vuorikari, Punie, 2017)

Competence area

Competences

1. Information and data
literacy

1.1 Browsing, searching, filtering data, information, and digital content
1.2 Evaluating data, information, and digital content
1.3 Managing data, information, and digital content

2. Communication and
collaboration

2.1 Interacting through digital technologies

2.2 Sharing through digital technologies

2.3 Engaging in citizenship through digital technologies
2.4 Collaborating through digital technologies

2.5 Netiquette

2.6 Managing digital identity

3. Digital content creation

3.1 Developing digital content

3.2 Integrating and re-elaborating digital content
3.3 Copyright and licenses

3.4 Programming

4. Safety

4.1 Protecting devices

4.2 Protecting personal data and privacy
4.3 Protecting health and well-being

4.4 Protecting the environment

5. Problem solving

5.1 Solving technical problems

5.2 ldentifying needs and technological responses
5.3 Creatively using digital technologies

5.4 Identifying digital competence gaps

Each competence area in the DigComp framework is also accompanied with a

comprehensive definition (Carretero, Vuorikari, Punie, 2017):

- Information and data literacy: ability to identify, locate, retrieve, store, organize and

analyze digital information, judging its relevance and purpose;

- Digital content creation: ability to create and edit new content (from word processing

to images and video), integrate and re-elaborate previous knowledge and content,
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produce creative expressions, media outputs and programming and deal with and apply
intellectual property rights and licenses;

Communication and collaboration: ability to communicate in digital environments,
share resources through online tools, link with others and collaborate through digital
tools, interact and participate in communities and networks, cross-cultural awareness;
Safety: ability to personal protection, data protection, digital identity protection, security
measures, safe and sustainable use;

Problem solving: ability to identify digital needs and resources, make informed
decisions as to which are the most appropriate digital tools according to the purpose or
need, solve conceptual problems through digital means, creatively use technologies,
solve technical problems and update one’s own and others’ competences.

The DigComp 2.1 model implies a self-assessment technique. The respondents are asked

to identify with one of eight proficiency levels for each competence areas. The proficiency levels

are profoundly described in the table on the next page.

Table 3. Proficiency levels in DigComp 2.1 (Source: Carretero, Vuorikari, Punie, 2017)

Proficiency levels . Cognitive
DC 1.0 DC 21 Complexity of tasks Level of autonomy domain
1 Simple tasks With guidance
Foundation . Autonomy and with Remembering
2 Simple tasks .
guidance where needed
Well-defined and routine
3 tasks, and straightforward | Independent
Intermediate problems Understanding
4 Tasks, and well-defined Independent according to the
and non-routine problems | needs
5 Different tasks and Guiding others Applying
problems
Advanced -
. Able to adapt to others in a .
6 Most appropriate tasks Evaluating
complex context
Resolve complex Contribute to the
7 problems with limited professional practice and to
Highly solutions guide others .
. Creating
specialised Resolve complex .
) Propose new ideas and
8 problems with many
) . processes
interacting factors

DigComp presents a multi-faceted outlook on digital competence expressed in a concise

number of components. Although attitudes and skills are represented in the framework, it still does

not include individual’s knowledge and experience in regard to ICT.
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Digital Literacy Global Framework

Digital Literacy Global Framework was developed at UNESCO Institute for Statistics as a
response to DigComp framework. One of the main reasons for development was low degree of
applicability of the DigComp competence list in less developed geographical areas, as ‘a digital
literacy framework should include competences needed for basic operations of devices and
software, particularly in the context of low-income and developing countries’ (Law et al., 2018).

The initial DigComp model was enriched with competences regarding the abilities to use
the digital devices, which is perceived as pre-requisite in DigComp framework developed in
Europe — a region with relatively more developed digital skills. Consequently, the proposed
framework includes an additional competence — devices and software operations (physical
operations of digital devices and software operations in digital devices).

Other extensions to the initial DigComp model include the addition of Competence 5.5 —
‘Computational thinking” and Competence area 6 — ‘Career-related competences’. Career-related
competences are especially important in developing countries, where lack of basic digital literacy

can prevent people from employment.

Table 4. Proposed additions to DigComp model in DLGF (Source: Law et al., 2018)

Competence area Competences
0. Devices and software operations |0.1 Physical operations of digital devices
0.2 Software operations in digital devices

5. Problem solving \5.5 Computational thinking

6. Career-related competences 6.1 Operating specialized digital technologies for a particular field
6.2 Interpreting and manipulating data, information, and digital
content for a particular field

The framework proposes a valuable extension to the original DigComp model. At the same
time, it is important to mention that DLGF focuses on ‘digital technologies for employment, decent
jobs and entrepreneurship’. Career-related competences are not a component of universal

applicability, although they effectively target the aims of DLGF development.

1.2.3 Models by Russian researchers

Berman’s model of digital literacy
Nina Berman, senior lecturer at Pacific State University of Khabarovsk, has developed a
three-component model digital literacy. The model is of high interest, at is was adapted for the

national initiative called ‘Digital Dictation’. The individual result of the dictation is presented
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according to the three categories developed by Berman - digital consumption, digital
competencies, and digital safety.

In 2020, the all-Russian action ‘Digital Dictation” became the largest test in Russia in the
field of digital literacy. The dictation consists of questions developed considering different age
categories: for children (7-13 years old), adolescents (14-17 years old) and adults (18 years old
and older) and divided into 4 semantic blocks (3 main and 1 additional). The first block is devoted
to the basics of digital consumption, namely, various devices and knowledge of basic programs
and applications. The second is for digital competencies (working with the Internet, social
networks, online stores, and other online services). The third is digital security, including
protecting your personal data and devices. The fourth additional block is for new technologies,
including artificial intelligence, the Internet of things and blockchain.

Table 5. Digital literacy model (Source: Berman, 2017)

Competence area Competences
Digital competencies - Knowledge of Internet search technologies
- Ability to critically perceive information and verify its accuracy
- Ability to create multimedia content for posting on the Internet
- Willingness to use mobile communications
- Ability to carry out financial transactions via the Internet,
use online services to receive services and goods
Digital consumption - Level of accessibility of various digital technologies,
both hardware and software
- Level of digital technology use:
- availability of broadband and mobile Internet
- availability of digital devices
- number of online media, online stores in the region
- level of provision and use of public services in electronic form
Digital security - Possession of safe network skills of both technical and socio-
psychological nature
- Ability to protect personal data, ensure the confidentiality and integrity
of information, protect it from computer viruses
- Attitude to a pirated media content and software
- Level of culture of communication in social networks, compliance with
ethical and legal standards when posting digital content on the network

The valuable insight provided by the framework is the effect of digital consumption level
on digital literacy. The depth and breadth of digital consumption can be used to indirectly

characterize individual’s digital literacy level.
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Sharikov’s four-component model of digital literacy

Alexander Sharikov, senior professor and researcher at Higher School of Economics, has
developed a four-component model of digital literacy. According to the author, the typologies of
literacy are, on the one hand, tied to technology, and, on the other hand, unfold in the socio-cultural
space. Therefore, at least two substantial poles arise: the ‘Technological’ and ‘Social’. Moreover,
the modern technological environment presents both opportunities for individual development and
goal fulfillment, as well as threats for an individual. Threats may include Internet addiction,
cyberbullying, and ethical violations. Cyberspace is also used by criminal elements to meet
potential victims (Sharikov, 2016).

The first quadrant, Technical and technological opportunities, has a utilitarian, pragmatic
nature of instrumental empowerment of a person. It creates the prerequisites for both expanding
the informative and communicative capabilities of an individual, as well as for realizing their
creative potential using digital technologies. The component relies on capabilities of using the
Internet, abilities to find the necessary information, store and transfer it. The second quadrant,
Informational-communicational opportunities, includes various methods of communication from
interpersonal to mass levels, as well as perception, evaluation, and interpretation of messages.
Communicative knowledge and skills, such as communication skills in forums and chats, blogs,
and social media, are include into the quadrant. Other capabilities include creation of new
informational materials — texts, photographs, videos, audio and video editing.

Opportunities

Informational-
communicational
opportunities

Technological
opportunities

Social Technological
Socio- Technological
psychological
threats
threats

Threats
Figure 5. Four-component model of digital literacy
(Source: Sharikov, 2016)

The next quadrant, Technological threats’, concerns the security of the devices and
software used, the formation of knowledge and skills of working with tools that provide such
security. Finally, the last quadrant, Socio-psychological threats, includes socio-psychological,
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ethical, and legal aspects of security when working with digital technologies. This field also covers
those aspects discussed above — issues of Internet addiction and other types of addiction,
cyberbullying, understanding the consequences of, for example, publishing photos and videos on
the Internet. On the other hand, this component is connected with the problems of piracy, violation
of intellectual property laws.

The framework places emphasis on the complexity of individual’s digital experience, by
explaining that digital technology can present valuable opportunities combined with various
threats. It also highlights the importance of the socio-cultural environment during technology use,

making a further step towards the concept of digital competence and not digital literacy.

Digital competence model by Soldatova et al.

A group of researchers from Psychology Faculty of Moscow State University developed a
model of digital competence that includes four main components — information and media
competence, communicative competence, technical competence, and consumer competence.

The attitudinal component of digital competence is expressed through ‘motivation and
responsibility’ in the model. Consequently, competence in the model is characterized as
‘knowledge, skills, motivation and responsibility’. The notion of safety is included to the
‘responsibility” dimension of competence, and therefore is not distinguished separately (Soldatova
etal., 2013).

Table 6. Digital competence model (Source: Soldatova et al., 2013)
Competence area Competences
Information and media Search, understanding, organization, archiving, as well as critical
competence reflection on digital information; as well as creating materials using

digital resources
Communicative competence |Online communication in a broad sense in different forms and for
different purposes

Technical competence Efficient and safe use of a computer and the corresponding software for
solving various problems, including the use of computer networks

Consumer competence Solve by computer and through the Internet various everyday tasks
related to specific life situations involving the satisfaction of various
needs

Notably, it also includes ‘consumer competence’, which relates to ‘specific life situations
involving the satisfaction of various needs’ (Soldatova et al., 2013). The addition of this
component is of high interest, as today online-shopping and e-commerce is becoming increasingly

popular among all Internet users (PwC, 2018).
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1.2.4 Other models

JISC Digital capabilities framework

JISC (Joint Information Systems Committee) aims at development of ‘digital skills and
confidence among staff and students’. The JISC digital capabilities framework was developed for
‘digital leaders and staff with an overall responsibility for developing digital capability in their
organisation’ (JISC, 2019). According to the authors of the framework, it is also appropriate to be
used by students in any educational setting.

The framework structure features different layers with the logic following the Maslow’s
hierarchy of needs. From the inner levels (implying access to technology and technical skills) to
the outer level (implying digital identity and wellbeing) the complexity of individual digital
capabilities is increasing:

- The inner layer — ICT proficiency: the productivity and functional skills ‘at the base’;

- Upper middle layer — Specialist practice: practices that are specific to a subject area
of a student or of a professional role;

- Lower middle layer — Generic practice: practices that are more universal;

- The outer layer: capabilities connected with identity or self-actualisation, ‘the vision

of the practitioner or professional that the individual is aspiring to become’.

) £

Information, Digital creation,
data and problem solving
media literacies \ : and innovation

....................

—s"(w I : k
/
/ \_' ICT proficiency '

Digital identity
and wellbeing

|

Digital Digital
:\ learning and / communication,
N\, development / collaboration and

participation

Figure 6. JISC digital capabilities framework (Source: JISC, 2019)

Specific digital capabilities and their definitions are also available in the framework. The
advantage of the framework is that it also considers individual’s digital productivity, which is

crucial in the organisation, where efficiency of operations should be high.
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Table 7. Capabilities in JISC digital capabilities framework (Source: JISC, 2019)

Capability area Capabilities
ICT (digital) proficiency - Digital proficiency
- Digital productivity
Information, data, and media literacies | - Information literacy
(critical use) - Data literacy
- Media literacy
Digital creation, problem-solving and - Digital creation
innovation (creative production) - Digital research and problem-solving
- Digital innovation
Digital communication, collaboration, | - Digital communication
and participation (participation) - Digital collaboration
- Digital participation
Digital learning and development - Digital learning
(development) - Digital teaching
Digital identity and wellbeing - Digital identity management
(self-actualising) - Digital wellbeing

As mentioned before, the initial target of the framework development was ‘t0 support
discussion and build consensus about the capabilities required in a digital organisation’, as well as
staff development and general education. Therefore, some of important digital competence
components (e.g. problem solving and safety) were distributed across other components of digital

literacy, and a separate ‘Digital learning and development’ component was introduced.

Digital Intelligence (DQ) Framework
The Digital Intelligence (DQ) Framework was developed by the Coalition for Digital
Intelligence, formed by the Organization for Economic Cooperation and Development (OECD),
the IEEE Standards Association, and the DQ Institute in association with World Economic Forum.
The framework is focused on being ‘all-embracing’, encompassing digital literacy, skills, and
readiness. The framework features three perspectives of competences:
- Digital citizenship: the ability to use digital technology and media in safe, responsible,
and ethical ways;
- Digital creativity: the ability to become a part of the digital ecosystem, and to create
new knowledge, technologies, and content to turn ideas into reality;
- Digital competitiveness: the ability to solve global challenges, to innovate, and to
create new opportunities in the digital economy by driving entrepreneurship, jobs,

growth, and impact.
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The framework features 24 competencies — eight competence areas each characterized by

the three perspectives mentioned above. For each competence, knowledge, skills, and attitudes

(values) are specified.

Digital
Digital Digital Emotional Digital Digital
Safety Security Intelligence Communication Literacy
1 2 3 4 5 6 7 8
Disi Digital Citizen Balanced Use of Behavioural Personal Cyber | Digital Empathy | Digital Footprint Media and Privacy
igital : % > ,
Citizenship Identity Technology Cyber-Risk Security Management Information Management
8¢ Manag Literacy
9 10 1 12 13 14 15 16
Digital Digital Co- Healthy Use of Content Cyber- Network Self-Awareness Online Content Creation Intellectual
e 228 Creator Identity Technology Risk Security and Communication and Property Rights
Creativity = A and s : 2
Collaboration Literacy
17 18 19 20 21 22 23 24
Digital Digital Civic Use of C ial and Organisation:. al Relationship Public and Mass Data and Al Participatory
En Changemaker Technology Community Cyber Security M C ication Literacy Rights
Competitiveness ® &
Identity Cyber-Risk Management Management
Management

Figure 7. Digital Intelligence Framework (DQ Institute, 2019)

The DQ Framework features very high-order concepts, as it is developed ‘to enable
individuals to face the challenges and harness the opportunities of digital life’. The constructs of
digital citizenship, digital creativity and digital competitiveness describe rather the desired result
of societal evolution and digital competences development. Consequently, it is very appropriate
for highlighting global issues related to digital technologies and environments but is less applicable

on an individual level.

Summary and conclusions

After analysis of digital competence frameworks, a starting framework for further research
was developed. It was called DCR (Digital Competence Research) and is used in this master’s
thesis to investigate digital competence of Russian smartphone consumers. The digital competence
framework used in this research is the Digital Competence Framework for Citizens (DigComp),
developed by European Commission’s Joint Research Centre, supplemented with the ‘Devices and
software operations’ component from the Digital Literacy Global Framework (DLGF), developed
by UNESCO’s Institute for Statistics.

The basis of the DCR is DigComp model, which was chosen for three reasons. Firstly, it
uses a relatively small number of components to describe all the vastness of different digital
competences. Secondly, the DigComp model was implemented in many directions across Europe
— for adaptation and specification to different target populations, competence assessment, teacher

and trainer preparation, end-user learning and certification (Kluzer, Pujol Priego, 2018).
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Consequently, at the current moment it may be the most operationalized and widely used digital
competence framework. The DigComp approach has also been applied in Russia by National
Agency for Financial Research (NAFI) to measure digital competence level. Finally, the
components presented in the model are appropriate for consumer research in the context of this
master’s thesis — they are comprehensible and widely applicable on individual level.

The initial DigComp model was expanded with one component from DLGF framework —
‘Devices and software operations’, as the authors of the DLGF model have appropriately

emphasized the lack of operational skills, knowledge and attitudes in the original DigComp model.

Devices and
software operations

Information and
data literacy

Communication and
collaboration

Digital
Digital content competence
creation
Safety

Problem solving

Figure 8. DCR (Digital Competence Research) Framework (Source: developed by author)

According to the research questions of this master’s thesis, as well on the basis of the
information analyzed in Chapter 1, an initial theoretical framework was developed, which is
presented in figure below.

Devices and
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Figure 9.

Perceived quality
dimensions

Evaluation Importance

Initial theoretical framework (Source: developed by author)
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The initial theoretical framework demonstrates the investigated components of digital
competence, and the effect of digital competence of perceived quality dimensions, including
differentiation between their evaluation by the consumer and importance for the consumer. The

initial theoretical framework will further be extended in Chapter 2 of this master’s thesis.
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CHAPTER 2. DEVELOPMENT OF RESEARCH MODEL

The second Chapter of this master’s thesis is aimed at the development of an appropriate
research model for assessment of the effect of user digital competence on smartphone perceived
quality in the Russian market.

Two main aspects are be concerned in the process of development of the theoretical
framework. Firstly, product quality is a complex and multidimensional concept (Molina-Castillo,
2013). As a consequence, smartphone quality has to be defined with different quality constituents
for the aims of appropriate measurement and a more precise determination of the studied effects.
Secondly, other additional factors may influence the relationship between digital competence and
perceived quality of smartphones, which are going to be identified and included into the theoretical
framework.

The resulting theoretical framework has to be operationalized through an appropriate
research design, which is developed in the second part of the chapter. For that, digital competence
assessment technique must be chosen, questionnaire must be developed, and a data collection and

analysis approach must be specified.

2.1 Development of the theoretical framework and research propositions
2.1.1 Dimensions of perceived smartphone quality

Smartphone as a durable good

Durable goods or consumer durables is a category of tangible (physical) consumer goods
that do not obsolete quickly, and therefore do not have to be purchased frequently. They are known
as ‘durable goods’ because they tend to last for at least three years (Investopedia, 2019).
Smartphones and mobile phones are usually marked as consumer durables in academic literature,
together with other products in the consumer electronics segment.

If a comparison is made with other durables goods, the technology-based products,
including smartphones, are characterized by more distinctively brief lifecycle (Chow et al., 2012).
This is connected with the high speed of advancements in technology and fast model renewal, with
smartphone producers stimulating faster smartphone replacement for better economic results
(Tseng et al., 2011). According to a consumer research conducted in Austria in 2017, the average
use time of smartphone is 2.7 years (compared with 4.1 years for laptop). However, the average
desirable lifespan of smartphones reported by the customers was 5.2 years (compared with 7 years
for laptop) (Troger, Wieser, Hiibner, 2017).
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In Russia, the life cycle of using a smartphone is increasing, as new models do not offer
significant innovations and buyers use one device longer, the analysts note (Delovoi Peterburg,
2020). In 2019, the smartphone replacement period increased to 2-2.5 years (Vedomosti, 2020).
The lifecycle of a smartphone has been increasing globally since 2016 and exceeded two years in
2018 in the USA and 26 months in Europe. The main reasons for the trend is slower technology
advancement and market saturation (CNBC, 2019). In Russia, the reason of such trend is also
lower buying power of the customers and price growth (Vedomosti, 2020). The flagship
smartphone models from the world’s top three smartphone companies — Apple, Samsung, and
Huawei — saw an average price increase of 52% in three years, which made people less eager to
buy new devices (CNBC, 2019).

This trend has also been supported by Apple — based on the availability of operational
system updates, the first two iPhone models were relevant for two years, the next two received a
life cycle of three years, then two generations received updates and support for a period of four
years, and now the company has entered a five-year life cycle (iGuide, 2018). In the case of
Android smartphones, the support period is shorter. A significant percentage of Android
smartphones could not be updated after only two years (Troger, Wieser, Hiibner, 2017).
Consumers who possess Android phones usually receive security updates in the range of 0-3 years
depending on the producer and specific model (Carnegie Mellon University Software Engineering
Institute, 2019). However, in 2019 Samsung reported its customers using their devices for a longer
period over 26 months. The producer is also slowly expanding the support life cycle of its devices
(9to5Google, 2020). The average lifespan of Android smartphones was calculated to be 28 months
in 2017, but has grown since then (Android police, 2017). Given the growth of the product lifecycle
length and the growth of prices, smartphones are slowly returning towards the classical
understanding of a consumer durable good. Consequently, it is appropriate to apply the

frameworks assessing the quality of durable goods in this research.

Quality dimensions of durable goods

A ‘generalizable and comprehensive set of quality dimensions for durable goods’ was
developed by Brucks et al in 2000. Six dimensions of quality were proposed and later verified
through a quantitative study: ease of use, versatility, durability, serviceability, performance, and
prestige. Their constituents are specified in table below. The model has been used for quality
assessment of different products, including smartphones (Shintaputri, Wuisan, 2017) and cordless

phones (Clemenz et al., 2012).
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Table 8. Dimensions of durable goods quality (Brucks et al., 2000)

Quiality dimensions Specification

Ease of use - Clarity and convenience of use
- Consumer's ability to start and operate the product

Versatility - Ability of the product to perform more functions or allow
the consumer more flexibility in using the product

- Number and complexity of characteristics that distinguish
the model or brand from a stripped-down model

Durability - Length of time the product lasts

- Length of time the product works properly
(e.g. whether it needs frequent servicing)

- How well the product holds up under adverse conditions
(e.g. weather, heavy use, or misuse)

Serviceability - Consumer's ease of obtaining repair service
(e.g. access to service centers)

- Responsiveness of service personnel

- Reliability of service

Performance - How well the product does ‘what it is supposed to do’
and performs its functions

- Consistency of performance
(can be referred to as reliability or dependability)

Prestige - Ability of the product to communicate superiority

to the purchaser and relevant social groups of the purchaser
- Appearance of the product
- Product or brand's image

Before the quantitative validation of quality dimensions, the authors initially compared
them with quality dimensions by Garvin. Garvin’s eight dimensions of quality is a universally
applied model for quality measurement and assessment, with available applications to smartphone
market (Heriyati, Siek, 2011; Chowdhury, 2017; Bayu et al., 2019; Sanusi, Herlina 2019).

Ease of use, not included into Garvin’s list, was discovered to be critical for durable goods,
especially given the increasing complexity of durable goods’ functions and settings. On the other
hand, conformance, as a manager-defined characteristic, does not directly relate to consumers’
perception of quality, and therefore was excluded. In model by Brucks et al., performance and
reliability components have been combined, as consumer data suggested that ‘performance quality
cannot be judged independently of reliability’. The dimension of prestige targets symbolic needs
of the consumer, joining together the perceived quality (image) and aesthetics originally proposed
by Garvin. The correlation between quality dimensions in the two discusses models is

demonstrated in table below.
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Table 9. Correlation of quality dimensions (Brucks et al., 2000)

Quiality dimensions of durable goods Quiality dimensions by Garvin
Ease of use -
- Conformance
Versatility Features
Durability Durability
Serviceability Serviceability
Performance Performance, Reliability
Prestige Perceived quality (image), Aesthetics

At the first stage of the theoretical framework elaboration, the initial theoretical framework
was extended with six perceived quality dimensions — perceived smartphone quality is now
expressed through six quality dimensions for consumer durables. The individual effect of digital
competence on each perceived quality component is investigated in the model, as it allows for a
more precise interpretation of the effect.

New research propositions follow the multi-dimensional effect of digital competence on
perceived quality. For each proposition, two metrics are included (as a and b sub-propositions) —
the quality dimension evaluation and the quality dimension importance.

According to the authors of the durable goods quality dimensions model applied in the
theoretical framework, ‘the importance and relevance of each of these dimensions vary across
product category. <...> Consumers feel that some dimensions of quality are more important than
others, and this differs by consumer segment as well as context. When a consumer evaluates a
choice alternative, only those quality dimensions that are relevant for that judgment will be
evaluated by the consumer.” (Brucks et al., 2000). Most importantly, as already mentioned before,

this logic follows the two research questions stated in the introduction to this master’s thesis:

RQ1: Does individual digital competence level affect smartphone perceived quality
evaluation by the consumer?
RQ2: Does individual digital competence level affect smartphone perceived quality

importance for the consumer?

Ease of use

The ability to easily start and operate the product describes this dimension of quality. For
the majority of customers, a user-friendly application of a certain technology is much more
important than the technology itself. People tend to introduce new technologies into their lives in
order to solve a certain problem or need. Only Innovators and Early adopters focus on
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technological innovation rather than ready solutions and convenience (Moore, 2014). The constant
changing nature of the ICT market is often combined with rather conservative behavior of
consumers — ‘the market welcomes and asks for new solutions, but very few want to try them out’
(Butije, 2012). Consequently, for durable technological goods ease of use is a formative
characteristic, influencing the product perception of the majority of consumers.

The study in the Korean smartphone market also confirmed, that ease of use positively
influences user satisfaction (Jin et al., 2013). Smartphones that are ‘easy to use’ can be
characterized by ‘not requiring a lot of mental effort’ and ‘not requiring a lot of effort to become
skillful at using’ (Boakye et al., 2014), easy to handle, easy to use ‘at any time’ (Jin et al., 2013).

‘Perceived ease of use’ is among factors influencing the adoption of information systems.
Previous usage experience may reduce uncertainty and help obtain information (use, control,
management, etc.) on high-tech services. Therefore, previous usage experience has a significant
effect on perceived ease of use and product expectation in the smartphone market (Jin et al., 2013).
For digitally competent consumers, it may be easier to operate smartphones, which will increase
the evaluation of ease of use. At the same time, digitally competent consumers may have higher
apsiration towards ease of use, as they have more experience, so the importance of ease of use will

also be higher for them.

P1: Digital competence level has positive effect on ease of use a) evaluation; b) importance

Performance

Performance is a multidimensional construct. Firstly, it characterizes ‘how well the product
does what it is supposed to do’. For example, ‘for cameras, good performance involves how well
the product takes pictures’ (Brucks et al., 2000). In the smartphone product category, performance
can be ensured by high-quality operating system performance (Bayu et al., 2019). Product features
that increase smartphone’s perofrmance can include good camera resolution (Bayu et al., 2019),
high processing power, high quality screen resolution, good internet capability (Boakye et al.,
2014). Battery efficiency also consistently influences the experience of the smartphone users, as it
limits their smartphone usage, especially at the end of the day (Ickin, 2015). Long-lasting battery
quality is also mentioned as an item of smartphone quality measurement (Bayu et al., 2019).
According to the study of Austrian population, the most common fault leading to smartphone
replacement was a defective battery (Troger, Wieser, Hiibner, 2017). This means that battery

performance can influence both smartphone performance and smartphone durability.
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High level of performance dimension is characterized by high level of consistency: the
supposed functions must be performed reliably and dependably. For smartphones, high
performance is perceived as ‘the ability to function well’ and ‘function well consistently’
(Shintaputri, Wuisan, 2017). Consistent smartphones are described as ‘dependable’, ‘durable’ and
‘reliable’ (Boakye et al., 2014). Analogically for ease of use, digitally competent consumers may
have higher aspiration towards smartphone performance, as they may be pursuing more
complicated and demanding tasks, so the importance of performance, including both general
performance and device consistency will be higher for them. It also may be easier to more
objectively assess the performance of smartphones, because they have more realistic expectations
of device’s abilities. Such consumers are also able to distinguish device-related and device-
unrelated problems when they occur. Consequently, digital competence will increase perceived

performance evaluation.

P2: Digital competence level has positive effect on performance a) evaluation; b) importance

Versatility

Versatility involves the number and complexity of characteristics of the product. Perceived
versality can be described as having ‘more features than many other smartphone types’ (Boakye
et al., 2014), as well as ‘the latest and sophisticated features’ (Bayu et al., 2019). Versatility also
allows the product to perform more functions or to be used with more flexibility. Flexibility of use
can be characterized by ‘not being rigid and inflexible to interact with’. (Boakye et al., 2014).
Digitally competent consumers may have higher aspiration towards smartphone versatility, as they
may be pursuing more versatile tasks, so the importance of versatility will be higher for them.

The presence of some functions, such as Flash Player, personalized alarm clock, special
settings for vibrate-only mode and features for privacy increases quality of experience with a
smartphone (Ickin, 2015). Consequently, the evaluation of versatility will be higher for digitally
competent consumers, as they are able to fully benefit the vastness of today’s smartphones

applications and functions.

P3: Digital competence level has positive effect on versatility a) evaluation; b) importance

Durability
Durability describes the length of use of the product — total length of use, length of use
without servicing. It also describes the ability to function under adverse conditions (weather, heavy

use or misuse). Durability of smartphones can be formed by long lifetime usage (Bayu et al., 2019),
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the ability to ‘last in a long time’, the ability to function without frequent servicing and the ability
to not be ‘easily broken because of heavy usage or misuse (Shintaputri, Wuisan, 2017).
Durability is dependent on the phenomenon called functional obsolescence, ‘which occurs
when the functionality of existing devices is reduced, due to increasing demands on the
technology’. This can also occur when the producer stops regular software updates of the device.
This phenomenon can be described by consumers as ‘the phone could not keep up with my needs’,
‘restricted functionality’ or ‘too little capacity’ (Troger, Wieser, Hiibner, 2017). More digitally
competent consumers may evaluate durability of their smartphones as lower, as they are prone to
buying new smartphones more frequently. Due to the same reasons, durability will be of lower

importance for them.

P4: Digital competence level has negative effect on durability a) evaluation; b) importance

Serviceability

Serviceability of smartphones can be described as speed (shortness of service) and accuracy
in services, completeness of spare parts availability, friendly and fast service at the service center,
availability of call center that can be contacted at any time (Bayu et al., 2019), easiness of finding
a repair service, and the ability to ‘fix the problem very well’ (Shintaputri, Wuisan, 2017). As,
more digitally competent consumers are expected to use their devices more actively, they may

evaluate serviceability higher and as more important.

P5: Digital competence level has positive effect on serviceability a) evaluation; b) importance

Prestige

Prestige of product allows to communicate superiority to the owner and relevant social
groups of the owner. Prestige involves visible characteristics of the product, such as appearance,
but also includes a social component that is reflected in the product or brand's image (Brucks et
al., 2000). The appearance component of smartphone can be described by unique design, variety
of attractive colors (Bayu et al., 2019), being perceived as ‘attractive’ or being ‘an elegant product’
(Bayu et al., 2019). The social component of prestige gives the owner the smartphone the feeling
of superiority, belonging to a certain social group. Moreover, colors and materials of the
smartphones can be perceived as ‘prestigious’ (Shintaputri, Wuisan, 2017). More digitally
competent consumers will possibly buy more prestigious smartphones, as they are usually

accompanied with better technical features. This will increase the evaluation of prestige for them.
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Consumers feel pressured by the social environment to buy new mobile phones, as well as
sometimes upgrade their device because the new model ‘is more attractive’. People who do not
keep up with the trends in technology and fashion can be ‘stigmatized as incompetent and old-
fashioned’. In fact, many manufacturers therefore offer a range of mobile phones so that the
consumers can differentiate themselves, through their phone, from other people (Troger, Wieser,
Hiibner, 2017). Digitally competent consumers may feel more pressured to possess a presentable
phone to match their level of technological sophistication. Consequently, prestige will be of higher

importance for them.

P6: Digital competence level has positive effect on prestige a) evaluation; b) importance

Ease of use
Evaluation Importance
Performance
Devices and
software operations / Evaluation Importance
P1
Information and Versatility
data literacy P2 .
/ Evaluation Importance
Communication and P3
collaboration Digital o4 Durability
Digital content competence " Evaluation Importance
creation P5
S Evaluation Importance
Problem solving \ Prestige
Evaluation Importance

Figure 10. Theoretical framework with perceived quality dimensions

(Source: developed by author)

2.1.2 Additional factors influencing perceived smartphone quality

Interactivity as a factor influencing perceived smartphone quality

Smartphone is usually used together with other services that provide its service —
operational system, applications, mobile network service. Smartphone users interact with
smartphones, mobile providers and services, various content, and applications. Additionally,
smartphones are operated by operating systems which manage both hardware and software
resources. Such operating systems influence the perceived quality. Consumers are reluctant to use
smartphones when they experience frequent delays in response, frequent disconnection, lack of

access, or poor security (Shin, 2015).
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This complexity of the product use has led to development of interactivity perspective.
Interactivity in this context is described as a ‘factor covering the conceptual dimensions of the
service and communication quality’ (Kim et al., 2015). Interactivity has five sub-dimensions:
system quality, network quality, contents quality, customer support, and compatibility (Chang et
al., 2011). It can be easily seen that these factors include factors not directly connected with the
smartphone manufacturer, as, for example, perceived quality of a smartphone ‘can be affected by
not only the performance of a smartphone but also the performance of a network in which a
smartphone is connected’ (Kim et al., 2015). The interactivity dimensions are specified below:

- Network quality: perception of the ability of a network to offer real-time interaction,
such as call quality of the chosen network and high-speed data transmission;

- System quality: perception of the characteristics of an interactive smartphone such as
speed, high-definition resolution provided by the smartphone and system’s stability;

- Content quality: perceived utility of digital services added to a given smartphone
medium, such as applications;

- Customer support: perceived timely feedback interaction between the user and the
mobile service provider, regular customer support and technical support that service
providers resolve incoming queries;

- Compatibility: the interactivity required for the personal tasks and business, the degree
to which the innovation or technology fits with the existing values, past experiences,
and current needs of potential adopters, e.g. the extent to which smartphone

applications fits the way the user works.

The significant effect of these factors on customer satisfaction and continuance intention
regarding the smartphone use has been proven in the Korean market (Kim et al., 2015). Another
study in the Korean market proved the positive influence of content, service, and system quality
on customer satisfaction (Shin, 2015).

The factors that are connected with content quality and system quality also include
application interface design and application performance. Operational system is one of key
attributes that affect the overall perception of the smartphone for the consumer. The choice of the
operating system can be decisive when buying a smartphone, as a set of possible applications and
their usability may depend on this parameter. (Zvezdina, Sorokin, 2018). Application interface
design involves location of buttons and ease of use of the applications, and low application
performance is described by customers as ‘freezing’, ‘sloppy’, ‘sluggish’, ‘slow’. For the

applications that are available on personal computers the customer expectations tend to be higher,
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as PC’s are equipped with physical keyboards and pointing devices, thus providing a better
experience (Ickin, 2015). Among factors influencing the perception of smartphone quality are also
the quality of phone accessories and phone accessory price (Oh, 2017).

Consequently, as smartphone is a complex product, closely interconnected with mobile
services and providers of applications and operational systems, as described above, different kinds
of loyalty can be obtained by the consumer (Oh, 2017):

- Product loyalty: loyalty to specific smartphone model under a specific brand or to a
specific product line of one brand,;

- Manufacturer loyalty: loyalty to a specific smartphone manufacturer;

- Telecommunications carrier loyalty: loyalty to a specific smartphone manufacturer
utilizing the network of a specific telecommunications carrier;

- Content provider loyalty: loyalty to the developer or software provider that enables an

access to the same set of application contents in use.

As the next step of the final theoretical framework development, this additional factor
influencing perceived smartphone quality were introduced. Out of interactivity dimensions,
perceived network quality was chosen for a separate inclusion into the theoretical framework.
Other interactivity dimensions are indirectly included into the measured quality dimensions, which

is described in the table below.

Table 10.  Correlation of interactivity dimensions with quality dimensions

Interactivity dimensions Quality dimensions
Network quality -

System quality Performance, ease of use
Content quality Performance, ease of use
Customer support Serviceability
Compatibility Versatility, ease of use

In some situations, network quality can determine the speed of the smartphone and the
consistency of its performance, which correspond with ease of use and performance quality
dimensions. Sometimes the performance of applications is confused with ‘underlying network
connectivity issues’ (Ickin, 2015). At the same time, perceived network quality can be influenced
by the individual’s digital competence level, analogically to the different quality dimensions of
smartphone quality. Consumers use different types of network functions depending on their usage

style, and their expectations also differ accordingly (Hamka et al., 2013). Consequently, in this
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research, perceived network quality can moderate the relationship between digital competence and
two dimensions of perceived quality — ease of use and performance.

According to the relationships described above, additional proposition was developed
concerning perceived network quality. The proposition describes only quality evaluation

(perception) by the consumer, without assessment of the effect on quality dimension importance.

P7: Perceived network quality moderates the effect of digital competence

on evaluation of a) ease of use; b) performance.

Usage experience as a factor influencing perceived smartphone quality

Previous usage experience influences perceived quality of smartphones. It also plays an
important role in building continuous usage intentions. After gaining relevant usage experience,
consumers develop their own level of expectations, and modify their subsequent perceptions
accordingly (Hew et al., 2017).

Consequently, current experience with the smartphone is influenced by previous
experience. For example, users may feel less discomfort when using a product similar to one
experienced in the past. Previous usage experience may reduce uncertainty and help obtain
information on high-tech services. Therefore, previous usage experience has a significant effect
on perceived ease of use and product expectations (Jin et al., 2013).

Smartphone market is often characterized by the presence of a ‘cognitive lock-in’ effect.
This describes a persistence of an existing behavioral pattern, which results from previous
repetitive consumption of products and services. Consumers usually apply cognitive efforts ‘to
learn through use experience to develop certain personal brand-specific knowledge and skills to
realize and personalize the functionality and benefits’ of a smartphone (Shi, 2018). As a
consequence, consumers ‘may be cognitively locked in onto the specific ICT brand products
because their knowledge, skills, and usage are brand specific and that may not be transferrable to
other brands’ (Lin, Huang, Hsu, 2015). For example, consumer loyalty to smartphone brands ‘may
be determined by their cognitive lock-in’ and not in a big extent to their trust and commitment
towards brands (Shi, 2018). Moreover, users with certain levels of mobile experience tend to have
perceptions about smartphones, even if they have never used them (Shin, 2014).

An attitude-based segmentation analysis of mobile phone users among Finnish sample has
been conducted by Sell et al. in 2014. The study focused on the respondents’ attitudes towards
mobile phones and mobile services. However, these attitudes manifest in customer usage patterns

and experiences, so segmentation criteria were based on usage experience to a significant extent.
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The statements used in the survey were tailored to be market-specific and reflected personal
innovativeness with regard to mobile ICTs, respondents’ self-efficacy with regard to mobile ICTs,
benefits related to using mobile ICTs and social dimensions of using mobile ICTs. Three distinct
segments have been identified — conservative, medium, and innovative. The innovative segment
tends to be the youngest of three with the highest rate of smartphone usage. They are characterized
by higher want of new mobile phone models and are first to try new mobile devices and tend to
use more sophisticated features. It is easier for them to obtain the skills needed for mobile phone
use, as well as of mobile services. Mobile devices allow them to receive information and perform
tasks ‘whenever and wherever’ and increase their efficiency. Finally, it is important for them that
their mobile phone is trendy. The other two segments (conservative and medium) represent people
who don’t agree with the statements above to the same degree, and tend to use more limited
number of function, as well as change the mobile device out of necessity (Sell et al., 2014).

Other authors also introduce behavioral and usage experience indicators into the
segmentation criteria. For example, a hierarchical segmentation analysis of characteristics was
conducted on the basis of length of smartphone use and a consumption pattern — the number of
yearly leisure trips for segmenting the Spanish consumers who use their smartphone for trips
planning (Vallespin, Molinillo, Mufoz-Leiva, 2017).

Smartphone usage experience was introduced into the theoretical framework, as it
influences the digital competence effect on perceived quality dimensions. Therefore, it was
included as a moderator of these relationships. The level of usage experience with smartphones
can affect expectations towards smartphone quality, and more experienced users can have higher
demands in terms of quality dimensions. Consequently, the higher demands of experienced
consumers can make them stricter in evaluating quality. Additionally, having a longer smartphone
experience can shift the importance of different factors, as through practical use consumers may
understand better, what their personal most important characteristics are. The corresponding
proposition was developed to describe the effect of smartphone usage experience in the theoretical

model:

P8: Smartphone usage experience moderates the effect of digital competence

on quality dimensions a) evaluation b) importance.

The final research framework, featuring all eight research propositions, as well as all
theorised elements of digital competence and perceived smartphone quality, described in the first
segment of Chapter 2, is presented on the next page, with moderating relationships shown by

dashed lines.
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Figure 11. Final theoretical framework with the moderation effects of perceived network quality

and smartphone usage experience (Source: developed by author)
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2.2 Research design development

The research design of this master’s thesis is aimed at combining of the previously
conducted non-empirical research with empirical research methods. The theoretical framework
that and research propositions that were developed through literature and secondary data review
have to be explored on empirical evidence to test the stated research propositions

In this master’s thesis, quantitative research methods are applied to test the research
propositions. Qualitative methods allow to use numerical data as a basis for statistical analysis and
approval or rejection of statistical hypotheses. This type of study allows to potentially extrapolate
the results obtained on a sample to the entire investigated population (if the sample is
representative and data quality is high). The two main types of design for such study are survey
and observation (Malhotra, Birks, Wills, 2012).

Since the survey is a more targeted and convenient way of obtaining gquantitative
information, it was decided to use this type of data collection method. The advantage of an online
over an offline survey is its cost-effectiveness and better potential geographical reach. Therefore,
an online survey tool is applied (Malhotra, Birks, Wills, 2012).

2.2.1 Choice of digital competence assessment technique

To further develop research design, a principal decision has to be made regarding the
assessment technique for digital competence level measurement. A short description of digital
competence assessment techniques is presented further.

Individual’s digital competence can be assessed directly, in this master’s thesis such
approach is called direct assessment techniques. Three main types of digital competence
assessment techniques based on data collection approach are usually applied in academic research
and commercial sector (Kluze, Pujol Priego, 2018; Laanpere, 2019):

- Self-assessment — individuals are asked to evaluate their knowledge and skills with
questionnaires that range from structured scales to free-form reflection. It is usually
performed through declarative questionnaire with statements about one’s behaviour in
different digital situations;

- Knowledge-based assessment — individuals are responding to carefully designed test
items that measure both declarative and procedural knowledge. Individuals are
presented with realistic problems in a variety of real-life situations;

- Performance assessment — individuals are monitored by human observers or software
while being engaged in solving authentic, real-life problems by using common

software tools (e.g. browser, word processor, spreadsheet) or simulations.
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To offer a more complete assessment and resulting profile, a test can integrate other
elements, beyond competences (Kluze, Pujol Priego, 2018). ‘Secondary’ approaches, which here
are called indirect assessment techniques, can also be used. First of them is providing an electronic
portfolio (e-portfolio) that contains educational certificates, digital projects and digital creative
works, ‘and other authentic documentary evidences’ (Laanpere, 2019).

Technology use information can also be collected from the respondent. The frequency of
various technology use in this case is assumed to deliver indirect evidence of competences.
Additionally, ‘when an individual uses an application that is considered to be difficult to use (or
uses a large variety of applications), this is held to be an indication of a high level of digital skills’
(Deursen, 2017).

On the basis of overviews of digital competence assessment techniques (Deursen, 2017,
Kluze, Pujol Priego, 2018; Laanpere, 2019) and theory on consumer and market research
(Malhotra, Birks, Wills, 2012), a comparison table has been compiled by the author, which is
present in the table on the next page. The technique chosen for this research is self-assessment
technique. Although self-assessment technique tends to be subjective, as it relies on respondent’s
self-perception, it is the optimal choice given the context of the research and available resources.
Several reasons underpin such decision:

- Timeliness — this is the least time-consuming technique, which increases the
completion rate of the future questionnaire, as well as decreases the cognitive load on
respondents to ensure higher quality of answers;

- Easiness of implementation — there is no need to develop test questions or special
digital interfaces/environments to collect data, technique is available on all digital
platforms and is easily scalable, as well as needs no special instruction for respondents;

- Research applicability — self-assessment techniques allow to measure attitudinal

components of digital literacy.

The subjectivity of self-assessment is be reduced by development of an appropriate
questionnaire, with items describing specific knowledge, skills, and attitudes connected with

digital competence, in the next paragraph of this chapter.
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Table 11.

Comparison of assessment techniques (comprised by author)

Technique Advantages Disadvantages Applicability Examples of use
- Most appropriate technique to - Low reliability because of The most commonly used | DigComp 2.1 proposed self-
measure attitudinal components of subjectivity of self-assessment | method in various assessment technique; Digital
Self- digital competence contexts Competency wheel (Digital
assessment |- Raises awareness about digital Dannelse, 2019); Consumer Savvy
competence and stimulates Index (McDonald, Uncles, 2007)
= reflection among respondents
§ - Measures factual knowledge - Challenging and time- Usually adopted for ROCIT Digital Dictation; JISC
3 Knowledge- (knowing specific information) consuming for respondents certification and digital Digital capability discovery tool
§ based - Measures procedural knowledge competence level
o (knowing how to perform digital monitoring
[a) tasks)
- Provides the most accurate picture |- Very demanding in terms of Usually adopted for PISA (Programme for International
Performance of competence seen as ‘knowledge technical complexity and costs | certification, digital Student Assessment);_TEL_
“based in action’ for test providers competence level (Technology and Engineering
- Challenging and time- monitoring or in academic | Literacy) Assessment
consuming for respondents research to develop theory
- Provides objective information - Increases cost and complexity | Combined with other Ikanos Digital Competences
. validated by external institutions of assessment techniques Diagnosis Test
B E-portfolio -
) - Decreases scalability of
= assessment
- Technology |- Uses information that is easier to - Impossible to attribute directly | Combined with other ROCIT Digital Literacy Index
use collect and easier to report to digital competence level techniques
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2.2.2 Questionnaire development

The survey’s questionnaire includes several blocks of questions: digital competence
assessment, perceived smartphone quality assessment (including importance of quality
characteristics and evaluation of current smartphone in use), questions regarding perceived
network quality, individual digital usage, and individual smartphone usage experience. Socio-
demographic questions have also been added to the questionnaire. They include gender, age group,
city of living, education level, area of employment and income level.

Following screening conditions were introduced. Firstly, only respondents who reported
using a mobile phone in their everyday life, and then consequently reported currently using a
smartphone are considered. Secondly, only respondents possessing significant experience with
their current smartphone (at least 6 months) are considered. This limitation was set to research the
customers with experience sufficient enough to establish reliable perceptions and opinions
regarding the smartphone in use. The analogical limitation was used in investigation on customer-
based brand equity of smartphones in the emerging market (Huang, Shih, 2017). Finally, only
respondents who make the final decision when purchasing a smartphone are considered, as they

are more involved into process of smartphone evaluation.

Digital competence

The questionnaire items were developed following several principles. First of all, the set
of competences follow the list from the DCR framework (based on DigComp and DLGF
frameworks). However, to decrease cognitive load on respondents and keep the questionnaire
within 15-minute timeframe, only three statements were developed for each competence area
measuring different competences. Unfortunately, no ready and suitable solutions were identified
through information search and literature review, so a new questionnaire on digital competence
had to be developed.

From the initial DigComp framework three competences were selected for inclusion to the
questionnaire. The competences were prioritized according to their level of applicability to
Russian market. Programming was excluded, as it remains the least developed capability in all age
groups even in Europe (Khan, 2019). Protecting the environment was excluded, as, even though
the positive trend is observed in this area, Russian consumers still tend to be less environmentally
aware than European (Ipsos, 2018). Engaging in citizenship through digital technologies and
managing digital identity are exceedingly complex concepts, and creatively using digital
technologies is applicable to a narrow group of respondents, as it means the ability to ‘create

knowledge and to innovate processes and products’ (EU JRC, 2017).
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Table 12.

DigComp competences included into the questionnaire

(Source: developed by author)

Competence area

Included competences

Not included

1. Information and
data literacy

1.1 Browsing, searching, filtering data, information
and digital content

1.2 Evaluating data, information and digital content
1.3 Managing data, information and digital content
2.1 Interacting through digital technologies

2.2 Sharing through digital technologies

2.4 Collaborating through digital technologies

2.5 Netiquette

2. Communication
and collaboration

2.3 Engaging in
citizenship through digital
technologies

2.6 Managing digital
identity

3.4 Programming

3. Digital content 3.1 Developing digital content

creation 3.2 Integrating and re-elaborating digital content
3.3 Copyright and licenses
4. Safety 4.1 Protecting devices 4.4 Protecting the

4.2 Protecting personal data and privacy environment

4.3 Protecting health and well-being

5.3 Creatively using
digital technologies

5. Problem solving | 5.1 Solving technical problems
5.2 ldentifying needs and technological responses

5.4 Identifying digital competence gaps

For assessment devices and software operations competence, competences regarding such
operations were adapted from academic literature on and digital skills (Van Deursen et al., 2014;
Van Deursen et al., 2016; Fraillon et al., 2018). As operational competences are multidimensional,
and no ready framework is available for their measurement in similar circumstances, an extended,
four-item set was introduced for this competence area.

Each competence area must be assessed not only through skills and knowledge items, but
also through at least one attitude item, as the competence is a combination of all three components
(Fielder etal., 2016). As defined in the previous paragraph of this master’s thesis, a self-assessment
technique is be used. The list of self-assessed competences is presented in table on the next page.

For each competence, the respondent is suggested to express the level of agreement with a
specific statement describing the developed level of a competence. Formulations of statement were
adapted from the Digital Competences Self-Assessment Grid (Europass, 2015), with inclusion of
adapted statements or their elements from other digital assessment tools — Digital Dictation 2020
and lkanos Digital Competences Diagnosis. Statements are positively worded and express an
‘proficient’ digital competence level, so that less digitally competent respondents could vary their

level of agreement according to their level of digital competence. Most statements are action- or
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ability- oriented, even attitudinal items express perception of some actions regarding digital

technology.

The assessment is conducted on a 7-point Likert scale. Analogical Likert-scales assessing

the level of agreement with positive statements regarding digital competences have already been

used to measure ICT self-efficacy (Siddig, Gochyyev, Wilson, 2017), digital literacy dimensions
(Ng, 2012), ‘21% century competences’ (Almerich et al., 2018), digital skills (\Van Deursen, 2014)

and digital skills (Fleaca, Stanciu, 2019). These scales were of 1 to 5 range or 1 to 6 range. The 7-

point Likert scale was applied in the study for development of a self-efficacy scale for digital

competences in schools (Norden, 2017). A wider range Likert-scale was chosen to allow for more

precise assessment of digital competence level fluctuations among different respondents.

Table 13.  Digital competences for self-assessment (Source: developed by author)
Competence area | Component Competence Scale
Skills Shortcuts and hotkey usage
Devices and ’ Settings personification in software
. knowledge . - —
software operations Knowledge of basic device specifications
Attitude Love for installing and trying new software
. Skills, Search operators and filters usage
Information and —
. knowledge Smart storage and organization of data
data literacy - — — -
Attitude Critical outlook on online information . )
- - — Likert 7-point
- Skills, Various communication tools usage
Communication - -
. knowledge Various collaboration tools knowledge
and collaboration - - Totally
Attitude Respect towards netiquette Aaree
- Skills, Simple content for self-expression creation 9
Digital content —— -
creation knowledge Complex multimedia content creation Totally
Attitude Respect towards intellectual property* disagree
Skills, Safety settings periodical checks
Safety knowledge Information encoding and protection skills
Attitude Attention to not share sensitive info online
Skills, Task-appropriate digital tools knowledge
. knowledge Ability to receive help or information
Problem solving Love for renewal and increasing of digital
Attitude gordy

competence

* for verification of this competence assessment, another additional item was introduced — the respondent has to assess
the statement ‘I consume only licensed content and software” on the 7-point Likert scale from Never to Always
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Perceived smartphone quality and network quality

For this part of the questionnaire, several development steps were taken. Firstly, the
characteristics (sub-dimensions) of quality dimensions were adapted from the initial durable goods
quality dimensions model (Brucks et al., 2000). Secondly, items describing high quality in these
characteristics were adapted from previous academic research (Jin et al., 2013; Boakye et al., 2014;
Ickin, 2015; Shintaputri, Wuisan, 2017; Troger, Wieser, Hiibner, 2017; Bayu et al., 2019).

Finally, two items characterizing the desired product features which are important for high
performance quality are country specific. They were combined under the new product features
sub-dimension of performance. According to the consumer preferences study in the Russian
market, three ‘most desired’ functions in the smartphone are fast internet browser, quality in-built
camera and convenient e-mail client (Zvezdina, Sorokin, 2017). There are possibilities for
customization and improvement of internet browsing and e-mailing experience by the customer
through installation of additional applications. Operating system developers provide smartphones
with ready customizable solutions, making it a part of smartphone’s ease of use and general
performance level dimension. However, it is impossible for the customer to change the technical
features of the smartphone’s camera, so camera quality is initially defined by the manufacturer.
Through modelling of consumer preferences in the Russian smartphone market, researches have
proven, that there smartphones with higher camera resolution (the higher the resolution, the better
quality will photographs and videos be) are perceived as having higher utility be the customers
(Zvezdina, Sorokin, 2018). With camera performance being of such significance for the customer,
it is hard to attribute camera performance to any other quality dimension. Therefore, a separate
item for smartphone camera was developed.

Additionally, a separate item was developed for battery performance, as many authors
identified the importance of this characteristic for the perceived quality (Ickin, 2015; Bayu et al.,
2019). At the same time, a quality battery is especially important for the Russian smartphone
market, as in Russia (and other countries where winter takes place at temperatures below 0°C), the
gadget can be discharged at any time because of the low temperatures effect (Mail.ru High-tech,
2017). The finalized list of characteristics describing perceived smartphone quality is presented in
table on the next page.

For each perceived quality characteristic, the respondent is suggested to share two
assessments: the importance of the characteristic, and its evaluation for the current smartphone in
use. Statements, again, are positively worded and describe a high level of smartphone quality, so
that respondents can vary their level of agreement according to individual perception of their

smartphone’s quality. 7-point Likert scales for agreement measurement have already been used in
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academic research which included measurement of smartphone quality and functional value (Kim,
2011; Boakye, 2014; Yeh, Wang, Yieh, 2016; Hew, 2017; Huang, Shih, 2017; Noh, Lee, 2016;
Fllieri, Lin, 2016). Likert scale for assessment of quality importance in the smartphone market has
also been applied (Wollenberg, Thuong, 2014; Chen, Ann, 2014; Chen, Murphy, Knecht, 2016).

Table 14.  Smartphone characteristics in the questionnaire (Source: developed by author)

Quiality dimensions
and sub-dimensions

Smartphone characteristics

Scale

Easy and convenient to use

Ease of use Easy to just turn on and start using

Versatility Lots of various functions
Possible to use for different purposes

. Long total life cycle
E Longevity Ability to work long time without service
k) No need for careful/cautious use
g Endurance Ability to work even in unfavorable conditions

(temperature, humidity, etc.)

Serviceability

Accessibility of quality service (repair, etc.)

Accessibility of quality customer support

General

High technical characteristics
(processing power, screen, memory, etc.)

3 erformance level

= P Fast speed of work

E g

S | Product features Ab!l!ty to make good phqtqgraphs . .

s Ability to work for a sufficient time without charging
o Consistency Ability to work even during active use

(reliability) Ability to work reliably and correctly
. Attractive appearance

Prestige PP

Ability to demonstrate social status

Likert 7-point
1) Not at all
important

... Very important

2) Totally agree

... Totally disagree

Perceived network quality is measured through two questions on two main domains of the

mobile service — phone and SMS quality (more conventional use), and Internet and data transfer

quality (modern functions).

Table 15.  Perceived network quality characteristics in the questionnaire
(Source: developed by author)
Characteristic Scale
Phone call and SMS quality Likert 7-point

Internet and data transfer quality

Very low ... Very high
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A 7-point Likert scale is used, ranging from very low to very high. Analogical scales were
used to measure consumer durables quality (Brucks et al., 2000). The change of the scale
descriptors was also proposed to facilitate more variability of questionnaire for the respondents.
Digital usage and smartphone usage experience

The level of individual’s digital usage is assessed through one question for the
questionnaire conciseness. The respondent is asked to choose all the statements that characterize
the way of using digital technology. After the analysis of digital competence assessment
instruments, the following list of usage areas was introduced:

- Basic functions of digital devices (calls and SMS, e-mail, file storage, etc.);

- Personal purposes (talking with friends, searching for information, shopping, etc.);

- Entertainment purposes (viewing online content, games, etc.);

- Study/work use as an auxiliary tool (the use of "office™ and Internet applications, etc.);
- Study/work use as the main tool (professional creation of complex digital content,

programming, etc.).

The level of individual’s smartphone usage experience is assessed through two questions.
Initially, the respondent is asked to provide the total length smartphone usage (in years).

After that, the they are asked to choose all the smartphone brands that they have ever used
for at least half a year. Brands of Samsung, Apple, Huawei, Xiaomi/Mi, Sony, Nokia and ZTE
were included as initial options as market share leaders (Statcounter, 2020). From the list of
smartphone brands used by the respondent, conclusions on the experience with different
operational systems is going to be made. At the moment, two major operating systems represent
around 98-99% of operating systems used in the Russian market (Statista, 2019; Statcounter, 2020)
—10S and Android. iOS is an operating system developed by Apple and used only for products of
this company. Android is an operating system developed by Google, used for installation on

products of a wide range of companies: Samsung, Xiaomi, Huawei, and many others.

2.2.3 Data collection and analysis

General population

The general population of the research are Moscow and Saint Petersburg citizens 15-44
years of age who use a smartphone in their daily life. The age of 15-44 years is the ‘typical’ age
of a smartphone user in Russia. In its research on consumer behavior in the Russian market, PwC
identified that smartphones are ‘promoted by consumers aged 25-44 years’. In 2017, the share of

consumers using smartphones within this age group increased significantly. Younger buyers, who
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are 18-24 years old, continue to ‘set the tone’ by extensively using smartphones (PwC, 2018).
According to the research conducted by Beeline in 2018, the largest percentage of all iPhone users
was 25-44 years old — more than 61% (iGuides, 2018). In the research on consumption of the
Internet, Mediascope identified that in the 12-24 age group 93% of Russian respondents surfed the
Internet on their smartphone; the analogical percentage was 89% for the 25-34 age group and 79%
for the 35-44 age group. For the next age group of 45-54 years, the number decreased dramatically
to 60% of respondents (Mediascope, 2019).

The studied general population is also narrowed down to consumers living in Moscow and
Saint Petersburg. That is due to the fact that consumers in these cities are faster to adopt new trends
and technologies. For example, consumers from Moscow and Saint Petersburg shop online (PwC,
2018), use non-cash payment for their mobile phone balance replenishment (EG-online, 2015).
According to the Federal State Statistics Service, over 5.1 million people of 14-45 years currently
live in Moscow, and over 2.2 million people of the same age group live in Saint Petersburg (FSSS,
2019). This means that the total general population of over 7.3 million people could be potentially
investigated in this research.

The number also has to be corrected according to the smartphone usage rate, because only
consumers who have practical experience with smartphones are be able to provide valuable
insights for the research. Smartphone ownership rate in Russia is 59%. This could be compared
with the average rate of 45% for emerging economy countries and the average rate of 76% for
advanced economies (Statista, 2020). Consequently, the general population size is around 4.4

million people.

Sampling method and sample size

Restrictions on the level of income, educational level and other characteristics of the
respondent are not set. However, to ensure sample representativeness, it is necessary to set quotas
on the main demographic characteristics of respondents, which in this research include age group
and gender. Quotas are used to guarantee that representatives of both genders (male, female) and
all age sub-groups (15-24, 25-34, 35-44 years) are presented in the collected numerical data.
Consequently, in this research, a non-probability quota sampling is used.

After the quotas for quota sampling is specified, sampling selection is usually done through
purposive or convenience sampling (Semiz, 2016). For the simplification of data collection
process, the data is collected through convenience and snowball sampling methods. This means

that initially the respondents are attracted from a group of people easy to contact or to reach
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(convenience sampling), but they are also stimulated to recruit other participants for to take part
in the survey (snowball sampling).

The size of each quota was set at 40 respondents. The quota size was chosen to exceed the
‘small sample’ size, which is usually set at 30 observations (Sergeant, Bock, 2002). Moreover,
academic researches use samples starting from 40 and even 30 observations for PLS data analysis
(Goodhue, Lewis, Thompson, 2012), the same type of analysis that is going to be used in this
research design. Equal quotas were set, and the sample structure is not aimed at replication of the
demographic structure of the general population. This done is for a wider applicability of the study

results.

Table 16.  Minimal quotas for the research (Source: developed by author)

Gender
Male Female Total
15-24 40 40 80
g 25-34 40 40 80
o 35-44 40 40 80
< Total 120 120 240

The total sample size is 240 respondents, which has to comply with the minimum for the
chosen statistical methods of analysis. The appropriate data analysis method for this type of
research is PLS-SEM (the choice of data analysis method is specified in the following paragraph).
The statistically determined minimum sample size for PLS-SEM is 160. Additionally, a ‘10-times
rule-of-thumb’ is widely used, which implies that the ‘sample size should be greater than 10 times
the maximum number of inner or outer model links pointing at any latent variable in the model’
(Kock, 2018). The maximum number of links connected to the digital competence variable in the
theoretical model is 15, therefore, according to the *10-times rule’ the minimum sample size should
be 150.

The sample size should also correspond with the chosen research objectives. table below
shows typical sample sizes required for various tasks (Malhotra, Birks, Wills, 2012). The aims of
this master’s thesis can be described as ‘problem or phenomenon exploration’. Consequently, the

minimum sample size for this type of research is 200 respondents.
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Table 17.  Typical and minimum sample sizes for various types of research
(Source: Malhotra, Birks, Wills, 2012)

Research aims Minimum sample size Typical sample size
Problem or phenomenon identification 500 1000-2500

Problem or phenomenon exploration and 200 300-500

solving

Product, concept testing 200 300-500
Communication testing 150 200-300

Data collection method and survey distribution

Since the study population (especially with quotas application) may be difficult to access,
it was decided to conduct an online survey. The advantage of an online survey is its cost
effectiveness, combined with the possibility of general population analysist through collection of
a sample of an appropriate size (Malhotra, Birks, Wills, 2012).

The survey was distributed through social network Vkontakte. Vkontakte is the 5! popular
website in Russia, and the most popular Russian social network. It has average monthly reach of
21.4 million users, with all demographic groups present (Mediascope, 2020). The initial
distribution was conducted through convenience sampling, however, the respondents were
stimulated to further share the questionnaire. For that purpose, a prize lottery was held among

respondents.

Data analysis methods

The first major method of data analysis is exploratory factor analysis aimed at composing
the final list of factors comprising digital competence and the new list of smartphone quality
dimensions. The objective of the exploratory factor analysis is to ensure that the items adequately
capture the domain of interest, which in some cases includes complex multidimensional concepts.
The need for exploratory factor analysis in this research is justified by two reasons. First of all,
some of the questionnaire items were developed by the author and have not yet been validated.
Exploratory factor analysis is a popular tool for validation for questionnaire items and constructs
that are comprised from them. Secondly, the original models of digital competence and model
perceived quality dimensions, which are included into the theoretical framework of this master’s
thesis, have components that may internally overlap. For example, in the original DigComp model,
the ‘Communication and collaboration’ competence area includes the competence ‘Collaborating
through digital technologies’, which is described as a process of co-construction or co-creation.
Consequently, it can also be partly attributed to ‘Digital content creation’ competence area. The

statistical analysis enables the redistribution of the initial items to the new, data-based categories.
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Researchers have already applied exploratory factor analysis in studies concerning smartphone
quality (Boakye, 2014; Filieri, Lin, 2016), as well as studies measuring Internet skills (Van
Deursen, 2014), digital skills (Van Deursen, 2016) and ‘digital empowerment’ (Kong, Wang, Lai,
2019).

The next major method of data analysis applied is PLS-SEM (partial least squares structural
equation modeling). Structural equation modeling is statistical analysis technique used to
analyze structural relationships. This technique is the combination of factor analysis and
regression analysis, and it is used to analyze the structural relationship between measured variables
and latent constructs (Statistics Solutions, 2020). The appropriate application of SEM allows to
understand relationships between the studied constructs — digital competence and perceived
quality. There are two major SEM techniques — covariance-based (CB-SEM) and variance-based
(PLS-SEM). The second one is more appropriate in the context of this master’s thesis. PLS-based
SEM can be used in an exploratory study, where the theoretical knowledge is relatively limited
(Chin, 2010). This type of analysis is distribution-free and able to handle data from non-normal or
unknown distributions. PLS-SEM can also process small sample size without harm to its ability to
deliver higher level of statistical power (Hew, 2017). PLS-SEM aims to test predictive
relationships between constructs by looking at whether there is a relationship or influence between
the constructs. PLS-SEM modelling can be performed without a strong theoretical basis, and PLS-
SEM is very suitable for use in research that aims to develop theory. The accuracy parameters of
predictive models can be seen from the R-square (Sanusi, Herlina, 2019; Bayu et al., 2019). PLS-
SEM has already been used in studies concerning smartphone quality (Boakye, 2014; Filieri, Lin,
2016; Hew, 2017; Sanusi, Herlina, 2018 Bayu et al., 2019), as well as studies examining digital
literacy (Muthupoltotage, Gardner, 2018; Seufert, Guggemos, Tarantini, 2019).

Summary and conclusions

The final theoretical framework can be observed in Figure 11. It includes digital
competence and digital usage components derived from previous chapter, as well as proposed
smartphone perceived quality dimensions. They are ease of use, performance, versatility,
durability, serviceability, and prestige. The dimensions are adapted from the model of durable
goods quality dimensions (Brucks et. al, 2000). Each effect is investigated individually for more
precise results and interpretations.

Two additional factors moderating the effect of digital competence on the perceived quality
of smartphones were also introduced — perceived network quality and smartphone usage

experience. Perceived network quality derives from the notion of interactivity, which means that
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smartphone is used together with network services, and their quality can influence smartphone
quality perception. In the research propositions, perceived network quality moderates the effect on
evaluation of ease of use and performance, while smartphone usage moderates all construct

relationships between quality dimensions and digital competence.

Table 18.  Research propositions of master’s thesis and corresponding concepts

Ne | Formulation Concept
P1 | DC level has positive effect on ease of use a) evaluation; b) importance

P2 | DC level has positive effect on performance a) evaluation; b) importance

P3 | DC level has positive effect on versatility a) evaluation; b) importance

P4 | DC level has negative effect on durability a) evaluation; b) importance

Perceived quality
dimensions

P5 | DC level has positive effect on serviceability a) evaluation; b) importance

P6 | DC level has positive effect on prestige a) evaluation; b) importance

Perceived network quality moderates the effect of digital competence on

P evaluation of a) ease of use; b) performance.

factors

Smartphone usage experience moderates the effect of digital competence on

P8 quality dimensions a) evaluation b) importance.

Additional

A research design was developed to facilitate the appropriate testing of the proposition in
the research model. A quantitative empirical approach was taken, with the quantitative survey as
data collection method. Self-assessment technique was chosen for measurement of individual
digital competence, because of its timeliness, ease of implementation and wider research
applicability. Subjectivity of self-assessment is reduced by the appropriate item design of the
guestionnaire.

The questionnaire applied for data collection can be found in Appendix 1. For the most
parts it features positively expressed statements on digital competence and smartphone quality
which describe high level of digital competence or smartphone quality. The agreement with the
statements is assessed on a 7-point Likert scale with descriptors from ‘Totally agree’ to ‘Totally
disagree’. Snowball and convenience sampling are applied, with quotas based on age group and
gender, with each quota amounting to 40 respondents and total sample of 240 respondents.

For data analysis, exploratory factor analysis and partial least squares structural equation
modelling is applied. This first procedure is needed to understand how the proposed DCR model
and the developed questionnaire items perform in practical application to the target group, it will
also allow for dimension redesign and reduction. The second method applied to investigate the
relationships between studied constructs and test the research propositions.
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CHAPTER 3. DATA ANALYSIS AND PRACTICAL IMPLICATIONS

The chapter presents the results of obtained data analysis. First of all, an exploratory factor
analysis will be performed in SPSS software, either validating the initially proposed factors, or
adapting the initial factor structure if the obtained data will demonstrate different evidence.

Then, with modified investigated factors, the research proposals will be tested on the basis
of statistical hypotheses testing. Modelling will be performed in WarpPLS 7.0 software, and
statistical checks will be performed on the basis of its comprehensive user guide, that summarizes
all the necessary statistical information for PLS-SEM method (Kock, 2020).

The discussion of the results presents the most important part of the study. First, new data-
based models will be developed if the initial research model is not approved. Finally, the chapter

concludes with theoretical and practical implications made on the quantitative research results.

3.1 Data analysis
3.1.1 Obtained sample

In total 507 responses to the questionnaire were obtained. The total amount of views on
different posts containing the link to the questionnaire is close to 13.500, which allows to calculate
the approximate response rate of 3.8%. Out of all responses, more than half were filtered out

according to the initially set criteria, and several duplicates were deleted.

Table 19.  Criteria for responses selection (Source: developed by author)

Criteria Target value

Geography Moscow, Saint Petersburg

Age 15-45

Device usage ‘Mobile phone’ selected among options
Currently own/use a smartphone Yes

Total smartphone usage length At least 6 months

Current smartphone usage length At least 6 months

After data filtering, 323 responses were selected for further quota sampling. In some
demographic groups the number of responses exceeded minimum quotas — in this case random
selection was applied. In one demographic group (Male, 35-44) the minimum quota was not
reached. However, the total number of respondents in the target group was compensated through
addition of female respondents in the same age group. Out of 240 respondents, 14% reside in

Moscow, while 86% live in Saint Petersburg.
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Table 20.  Final obtained sample (Source: collected data)
Gender
Male Female Total
15-24 40 40 80
e g— 25-34 40 40 80
< 5 35-44 32 48 80
Total 112 128 240

We can conclude that the sample on average has a significant experience of smartphone

use: 60% of respondent have been using smartphones for at least 8 years. On average, respondents
have used 2.86 different smartphone brands throughout their smartphone usage experience, and
around 38% of them have used both Android and iOS-based smartphones. All major brands in the

Russian smartphone market are also represented in the sample.

1%

8%

Figure 12. Respondents’ total length of smartphone use (Source: collected data)

Figure 13. Current smartphone brand in use (Source: collected data)

= More than 10 years ago
= 8-10 years ago

= 5-7 years ago

= 2-4 years ago

Less than 2 years ago

= Apple

= Xiaomi/Mi

= Samsung

= Huawei
Other
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3.1.2 Exploratory factor analysis

Digital competence characteristics

After the analysis of the correlation matrix, analysis of means and initial exploratory factor

analysis of different DCR items, some items were excluded from the initial exploratory factor

analysis.

Table 21.

Excluded items (Source: developed by author)

Competences (items)

Statistical performance

Possible explanation

Usage of various online
communication tools;
Knowledge and
application of netiquette
(Communication and
collaboration)

- Low correlation with other items

- Highest average (>6.2/7) among
all digital competence items

- Low performance during EFA
(low factor loadings, low ‘face
value’ of resulting factors)

Most respondents comply with the
statements, as nowadays metropolis
inhabitants use various digital tools
for communication and try to
comply with communication rules;
consequently, the items did not
reflect the difference in digital
competence levels

Critical attitude towards
information online
(Information and data
literacy)

- Low correlation with other items

- Low communality (<0.4) in the
initial EFA

- Low performance during EFA
(low factor loadings, low ‘face
value’ of resulting factors)

Simple content creation
(Digital content Creation)

- Low correlation with other items

- Low performance during EFA
(low factor loadings, low ‘face
value’ of resulting factors)

Respect towards licenses
and intellectual property
(Digital Content creation)

- Low correlation with other items

- Low performance during EFA
(low factor loadings, low ‘face
value’ of resulting factors)

- Combination with check-item
‘Consumption of only licensed
content’ did not improve
consequent factor performance

The items showed inconsistency
that may be attributed to personal
characteristics of the respondent
rather than digital competence level
(e.g. individual level of
suspiciousness, aspiration towards
self-expression, attitude towards
intellectual property, price
perception)

Without the items described above, an exploratory factor analysis with high face value and

statistical value was accomplished. The KMO measure of 0.912 was reached, with communalities

above 0.4 and significant Bartlett’s test of sphericity. Three factors were extracted out of remaining

14 factors. The only index that may need further improvement is the cumulative percentage of

explained variance — 59,76%.
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Table 22.

Resulting factors (Source: developed by author)

Factor

Competences (items)

Initial
competence
areas

Digital toolbox: individual level of
application of digital technology —
vastness of possessed digital tools,
and the willingness to acquire a
wider set of digital tools

- Knowledge how to get help or
needed info

- Task-appropriate digital tools
knowledge

- Love for renewal and increasing of
digital competence

Problem solving

- Information encoding and
protection skills

Safety

- Collaboration tools knowledge

Communication
and collaboration

- Complex multimedia content

Digital content

Digital efficiency: the ability of an
individual to make the technology
use convenient for them, making it
less time consuming and effort
consuming

creation creation

- Love for installing and trying new
software )

- Knowledge of basic device Devices
specifications and so_ftware

- —— operations

- Settings personalization in software

- Shortcuts and hotkeys usage

— Search operators and filters usage .

Information

- Smart storage and organization of
data

and data literacy

Digital safety: actions that provide
safety of personal accounts, files,
and devices

- Attention to not share sensitive
information online

— Periodical checks of safety settings
and passwords

Safety

The factor structure was confirmed to be of high quality through various checks. Item
loadings all exceed 0.7 (minimum value is 0.5), with all loadings being significant (p-value
<0.001), which proves convergent validity. Composite reliability is showed through CR indicators
of all four factors exceeding 0.8 (minimum value is 0.7). Cronbach’s alfa exceeds 0.7 (in all cases
except for Digital Safety, where it equals 0.66), thus proving internal consistency of factors. All
VIFs are below 2.3 (maximum value is 3.3), all AVEs are above 0.5 (minimum value is 0.5). The
resulting factors can be characterized by high ‘face value’ comprising individual digital
competence are described below.

The resulting latent variable comprised from three digital competence components

(toolbox, efficiency, safety) was proven to be of high quality, as Cronbach’s Alfa (0.862 >
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minimum of 0.7), Composite Reliability (0.756 > minimum of 0.7), AVE (0.678 > minimum of
0.5) and VIF (1.215 < maximum of 3.3) all comply with needed reference values. All factor

loadings are significant and exceed 0.5 (starting from 0.691).

Smartphone quality dimensions evaluation and importance

Exploratory factor analysis was also performed for smartphone’s perceived quality
evaluation and performance. For both quality evaluation and importance, it was targeted at creating
an analogical pair-wise structure to facilitate future analysis of the dimensions. This means that
the quality evaluation factors should match the quality importance factors. Luckily, most of the
constructs in the collected data proved high quality of the initial proposed quality dimensions.
However, some amendments were made in order to increase the statistical power and validity of

the factors. First of all, three items were deleted (total of six for both quality evaluation and quality

importance).
Table 23.  Excluded items (Source: developed by author)
Characteristics (items) Statistical performance Possible explanation
Ability to work for a long time - Low performance during EFA -
: y . g P X g . Specific product features
without charging; (low factor loadings, low ‘face . .
. , . evaluation and importance
Ability to make good value’ of resulting factors) L
, . . may depend on individual
photographs - Cronbach’s Alfa was increasing stvle/regime of Use
(Performance — Features) after items exclusion yleireg
- Low performance during EFA
Easy to just turn on (low factor loadings, low ‘face | Incorrect item formulation
and start using value’ of resulting factors) or its low accordance with
(Easy to use) - Low Cronbach’s Alfa (<0.6) of | the notion of ‘Ease of use’
the initial ‘Ease of use’ factor

After exploratory factor analysis, factor structure underwent slight changes. Instead of 6
initial factors, 7 were formed. After deletion of one of the two ‘Ease of use’ items, this factor was
left represented with just one item. This situation is unfavorable, but still possible for exploratory
research. Durability factor split into two factors in accordance to its subdimensions — Longevity
and Endurance. This change follows the original subdimensions in the theoretical model, and
therefore makes sense. Other factors were left unchanged. Notably, ‘Performance’ factor did not
split into General performance level and Consistency (reliability), although such outcome could

be expected — all four items combined into one formative ‘Performance’ factor.

59



Table 24.

New smartphone quality dimensions (Source: developed by author)

Resulting factors

Smartphone characteristics

Initial quality dimensions
and sub-dimensions

Ease of use

Easy and convenient to use

: . Ease of use
Excluded Easy to just turn on and start using
. Lots of various functions .
Versatility - - Versatility
Possible to use for different purposes
. Long total life cycle .
Longevity — - - - - Longevity
Ability to work long time without service £
No need for careful/cautious use S
>
Endurance Ability to work even in unfavorable conditions A | Endurance
(temperature, humidity, etc.)

Serviceability

Accessibility of quality service (repair, etc.)

Accessibility of quality customer support

Serviceability

High technical characteristics
(processing power, screen, memory, etc.)

General
performance level

Performance Fast speed of work %

Ability to work even during active use % Consistency
Ability to work reliably and correctly é:_, (reliability)
Ability to make good photographs

Excluded — — - - Product features
Ability to work for a sufficient time without charging

. Attractive appearance .
Prestige Prestige

Ability to demonstrate social status

The statistical quality of factors was proven to be acceptable. The description of main

statistical indicators is presented in the table below with recommended values (Kock, 2017). As
the result, the initially proposed factor structure was proven to be suitable both for smartphone
quality dimensions evaluation and smartphone quality dimensions importance. It was validated

for future analysis, although small changes were made to it.

Table 25.  Main statistical indicators for new factors (Source: obtained data)
Characteristics Importance factors Evaluation factors Recommended values
CA Three >0.74, Four >0.76, 50.7
Three >0.64 (acceptable) | Two >0.68 (acceptable)
CR All >0.85 All >0.83 >0.7
AVEs All >0.65 All 0.71 >0.5
Five <2.5
VIF All <2.0 <3.3
3 One =3.6 (acceptable)
Convergent All >0.78, All >0.84, Factor loadings >0.5
validity all significant all significant with p-value <0.05
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3.1.3 Research model and hypotheses testing

Below is the renewed theoretical model with applied changes concerning prior exploratory
factor analysis. The number of quality dimensions has grown from six to seven, while the number

of digital competence constituents decreased from six to three.

Perceived *only moderating effect Ease of use
A on Evaluation is studied
network quality

- =

Evaluation Importance

Performance

Evaluation Importance

Versatility

Digital toolbox Evaluation Importance

Digital Longevity

competence

Digital efficienc
9 y Evaluation Importance

Digital safety Endurance

Evaluation Importance

Serviceability

Smartphone Evaluation Importance

usage experience
Prestige

Evaluation Importance

Figure 14. Renewed research framework after factor analysis (Source: developed by author)

This theoretical research model was operationalized into two models (evaluation and
importance) and run in the WarpPLS 7.0 software. General model fit and quality indices were
calculated, with all indices reaching the necessary values to prove quality. However, for both
models the Average R-squared and Average adjusted R-squared were lower than 0.1, which can
be interpreted as a low overall predictive and explanatory quality of the model. As a result, both
models were modified during further modelling process.

On the basis of two modelling sessions (for perceived quality evaluation and importance),
conclusions were made on the initial research propositions. Statistical hypotheses regarding each
research proposition were formed, and the relationships between investigated variables were
calculated by the applied software. Three indicators in regard to path coefficients of the model
were taken into consideration when testing the hypotheses — the significance of path coefficients,
effect sizes of path coefficients, and the value of path coefficients (for comparative purposes). All
size coefficients must be significant. Paths coefficients ‘should be at least 0.20 in order to be
considered meaningful’ (Chin, 1998). Valid effect sizes start from 0.10. The significant small
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effect size in PLS-SEM method usually starts at the value of 0.02 (Cohen, 1988), but such
threshold is considered too low by the author to be applied in this research and make substantiated
conclusions.

Most of the proposed variable relationships were characterized by significant path
coefficients, but the effect sizes appeared to be too low in most cases to provide reasonable
conclusions and support the initial research propositions. However, all path coefficients and effect
sizes of the relationships between digital competence and different quality dimensions were
positive. This can also possibly be caused by higher overall pleasure of digitally competent
consumers when using smartphones, and not only by the influence of digital competence itself.

The results of research hypotheses testing are presented below — out of eight research
propositions, one was confirmed, and three were partially confirmed, while four were rejected.
Further qualitative research is needed to better explain the consumer insights that lead to such
quantitative findings. Possible explanations for the confirmed research propositions are described

further in the text.

Table 26.  Tested research propositions (Source: developed by author)
Ne  Formulation Status
P1 DC level has positive effect on ease of use: Partially confirmed
a) evaluation; Confirmed
b) importance Rejected
P2 DC level has positive effect on performance: a) evaluation; b) importance  Confirmed
P3 DC level has positive effect on versatility: Partially confirmed
a) evaluation; Rejected
b) importance Confirmed
P4 DC level has negative effect on durability: a) evaluation; b) importance Rejected
P5 DC level has positive effect on serviceability: a) evaluation; b) importance ~ Rejected
P6 DC level has positive effect on prestige: a) evaluation; b) importance Rejected
P7 Perceived network quality moderates the effect of DC on evaluation of: Partially confirmed
a) ease of use; Confirmed
b) performance Rejected
P8 Smartphone usage experience moderates the effect of DC on quality Rejected

dimensions: a) evaluation b) importance.
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P1a.: Digital competence has positive effect on ease of use evaluation

Individuals with higher level of digital competence tend to evaluate the ease of use of their
smartphones more positively. This may possibly be explained by the fact that digitally competent
individuals have better knowledge of interfaces and applications, and therefore it is easier for them
to use a digital device. Because of higher digital competence, it is also easier to adapt and get used
to new smartphones, and, as a consequence make one’s experience more convenient. This
complies with the notion of the ‘digital efficiency’ factor in the resulting digital competence factor

model.

P2(an): Digital competence has positive effect on performance a) evaluation; b) importance
Individuals with higher level of digital competence tend to evaluate the performance of
their smartphones more positively. First of all, digitally competent individuals have better
knowledge of various and technical characteristics and functions, as well as the ‘behavior patterns’
of smartphones in different environments. Because of that, their expectations are the closest to
reality, and thus the possibility of dissatisfaction in smartphone performance is lower. Secondly,
such smartphone users also avoid making mistakes during use, obtaining overall a more consistent
and unerring experience, and, consequently, perceiving the smartphone as more consistent in terms
of performance. Performance is also more important for digitally competent smartphone users.
As these individuals tend to possess a richer digital toolbox and are able to benefit from it, they
have more points of contact with smartphone’s performance level, and it affects them to a larger

extent.

P3p: Digital competence has positive effect on versatility importance

Digital competence increases the importance of smartphone’s versatility for the consumer.
If an individual possesses a higher level of digital competence, more instruments and functions are
accessible to them. Consequently, it is important for the smartphone to contain them and be able

so solve various tasks.

P7a: Perceived network quality moderates the effect of digital competence on ease of use evaluation

Network quality influences the relationship between digital competence and perceived ease
of use — higher network quality decreases the effect of digital competence on perceived ease of
use. This means that if the network quality is high, digital competence has less effect on evaluation
ease of use, as consumer’s don’t have to differentiate between network- and device-related issues,
and therefore don’t need a higher level of digital competence needed for successful

troubleshooting during connectivity issues.
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3.2. Discussion of the results
3.2.1 Data-based models and their interpretation

The modification of the two initial models based on the collected data kept three main aims
as the focal point. The first aim is to produce models with better R-squared values, and thus with
a higher predictive and explanatory quality. The second aim is to only include relationships
between variables that possess higher path coefficient indices (significant path coefficients with
higher effect sizes). Thirdly, model elaboration allowed to review the relationships of the latent
variables and even reassess their inclusion to the model. On the basis of model modification and

the information discussed previously, practical interpretations are made.

Data-based model on perceived quality evaluation

The new model has successfully passed all of the model fit and quality indices checks while
also possessing an Average R-squared of 0.35 and Average adjusted R-squared of 0.34, which is
considered moderate (Chin, 1998) or even substantial for exploratory research (Cohen, 1988).
Serviceability was excluded from the model due to low R-squared and low path coefficients and
effect sizes with all other analyzed variables. All the effects are positive, meaning that in the
resulting model all the constructs cause an increase of the constructs they influence.

The only exception is the negative moderating effect of perceived network quality on the
relationship between digital competence and ease of use. As already mentioned, it means that
higher network quality decreases the effect of digital competence on perceived ease of use.
Smartphone manufacturers can develop initiatives on raising knowledge among consumers that

will help distinguish between product-related incidents and network-related incidents.

Perceived network quality

\ _— Versatility
Digital toolbox '\\
\ Ease of use
- - Digital > )
Digital efficiency competence l Longevity <— Endurance
Digital safety Performance
Prestige

Figure 15. Data-based model on smartphone perceived quality evaluation

(Source: developed by author)

64



It was discovered that ease of use and performance act as mediators between digital
competence and other perceived quality dimensions. Therefore, in accordance with initial research
propositions, digital competence, indeed, can influence other quality dimensions, but through
mediators. It means that the level of individual digital competence has positive effect on evaluation
of ease of use and performance of the smartphone. These two characteristics, in turn, positively
influence perceptions of versatility, longevity and prestige. As the same time, perceived ease of
use increases perceived performance — we can assume that convenient devices are perceived as
more consistent, more powerful, and fast. Consequently

If the smartphone is perceived as easy-to-use and of high-performance, it can be applied to
solve a variety of tasks (versatility). This also leads to a longer perceived product lifecycle, which
can possibly be explained by the fact that easy-to-use and high-performance devices become
obsolete slower, as their performance stays competitive longer (longevity). Another possible
explanation of higher longevity is higher build quality of more expensive smartphones.

Easy-to-use and high-performance devices are perceived as more prestigious. This might
be attributed to the principles of smartphone model lineups — smartphones with better hardware
are also meant to look and feel more presentable and visually appealing. Longevity is also
positively influenced by endurance, which is logical — the more the smartphone is robust even in
unfavorable conditions, the longer its total length of use is going to be. So, endurance was
discovered to be a factor increasing perceived longevity, but less connected with other constructs
in the model.

Perceived network quality is still moderating the effect of digital competence on ease of
use. This effect has been described previously — when there are no connectivity issues, no digital
competences have to be involved for convenient user experience, and no understanding of digital
‘black box” is needed. Consequently, high perceived network quality decreases the effect of digital

competence on ease of use.

Data-based model on perceived quality importance

The new model has successfully passed all of the model fit and quality indices checks while
also possessing an Average R-squared of 0.30 and Average adjusted R-squared of 0.29. This is
still a relatively low value, but it represents a significant growth in comparison with initial
modelling results and is substantial for exploratory research (Cohen, 1988). In stricter approach,
the model quality can be seen as moderate — the minimum requirement for R-squared is 0.33 (Chin,

1998). Longevity was excluded from the model due to low R-squared and low path coefficients
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and effect sizes with all other variables. Again, all the effects describing the relationships are
positive.

As mentioned during statistical hypotheses testing, digital competence has positive effect
on importance of performance and importance of versatility of a smartphone. However, digital
competence is not the only construct from the initial model that increases these two quality
dimensions. First of all, importance of ease of use increases the importance of performance. The
more convenience is valuable for the consumer, the higher technical specifications and consistency
of the smartphone should be. Due to the same reason, versatility importance also increases, as only

a truly versatile device can guarantee a seamless user experience.

7 Performance Endurance

Digital toolbox //// / \ l

Digital efficiency co::;i':::‘ ce \ Ease of use Prestige. — > Serviceability
Digital safety \ \/
™~ Versatility

Figure 16. Data-based model on smartphone perceived quality importance
(Source: developed by author)

Higher importance prestige has positive effect on both performance and versatility. If it is
important for consumer to demonstrate status by the smartphone, it has to be fast, reliable, and
versatile. Otherwise the elegant or respectable appearance of the devise will contrast with its low
functional benefits and may create unfavorable situations in the desirable social groups of the
consumer. Prestige also increases the importance of serviceability —we can assume that consumers
who prefer high-end smartphones expect quality service accompanying the product. The
importance of serviceability also grows under influence of endurance. If it is important for a person
to be able to use smartphone in unfavorable conditions and without a ‘special’ or ‘careful” attitude,
then the repairment services become of higher value. Exposed to more intense use, devices need

services more frequently, so the importance of serviceability dimension increases.
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3.2.2 Further practical implications

Data-based digital competence framework

One of the important contributions of the master’s thesis is the development of a digital
competence framework of Russian smartphone users. This framework can be applied both by
researchers in the field of digital competence and market practitioners to measure or increase to
increase digital competence level of a certain target group depending on the aims.

The framework is especially interesting with the inclusion of the ‘digital efficiency’
component which characterizes the way the consumer makes technology use more convenient and
less time-consuming for their personal preferences and goals. Out of eleven digital competence
models analyzed in the first chapter, no model featured a distinctive ‘efficiency’ component. It can
be noted that the first component, ‘Digital Toolbox’, explains, what instruments and tasks are
available to the individual, while the other two, characterize how these tasks are performed (level

of efficiency and safety).

Digital toolbox

=
variety of available g
digital tools and their 3
applications
Digital efficiency Digital
less time- and effort- competence
consuming technology use
I
o)
=
N

Digital safety

of personal accounts,
information, and devices

Figure 17. Data-based digital competence framework (Source: developed by author)

Digital toolbox: the factor describes the individual level of application of digital
technology. It includes the vastness of digital tools accessible to the respondent, as well as
characterizes the willingness to acquire a wider set of skills and knowledge. The digital toolbox’
can be partly associated with ‘Devices and software operations’ component in Digital Literacy
Global Framework (UNESCO Institute for Statistics, 2018) and ‘Digital proficiency’ in the JISC
Digital Capabilities Framework (JISC, 2019).
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Evaluation

Digital efficiency: the word ‘efficiency’ describes ‘the level of performance that uses the
least amount of inputs to achieve the highest amount of output’. This means that individual with
high digital efficiency makes the technology use convenient for them, making it less time
consuming and effort consuming. The concept of digital efficiency is included into the ‘Digital
productivity’ component of the JISC digital capabilities framework (JISC, 2019), and is also
mentioned in the ‘Technical competence’ component of digital competence model by MSU researchers
(Soldatova et al., 2013).

Digital safety: the factor is mainly associated with confidentiality of data in digital
environments, achieved through safety of personal accounts, files and devices. Digital safety is
one of the core dimensions on digital literacy in Russia (Sharikov, 2016; Berman, 2017; ROCIT,
2020) and is inherited from the original DigComp framework (European Commission’s Joint
Research Centre, 2017).

Importance-performance analysis

Importance-performance analysis (IPA) is a widely popular technique for product
management, which helps understand consumer preferences better. The technique implies
measurement of performance levels of different product characteristics, as well as measurement
of their importance. After that, a comprehensive matrix is built, proposing appropriate strategies
for each of the four quadrants (Martilla, James, 1977). The IPA has already been applied before in

the smartphone market (Chen, Ann, 2014).
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Figure 18. Data-based importance-performance matrix

Average marks on evaluation of current smartphone in use and importance of various
smartphone characteristics were taken from the collected data to form the IPA matrix. As the
assessments were skewed toward higher scores, the scales in the resulting matrix start from 4. The
‘ability to demonstrate social status’ was excluded from the matrix, as it had the lowest (3,071)
score for importance.

| — Keep up the good work (high importance, high evaluation): The most important features
for the consumers are long total life cycle (4), easy and convenient use (2). Both these features
received highest scores for evaluation, so we can conclude that market players are performing
well, understanding what characteristics generate the most value. However, some of the
smartphone characteristics that also proved to be especially important, could be improved even
further — ability to work reliably and correctly (11), ability to work for a sufficient time without
charging (8) and fast speed of work (9). The possibility to use the device for different purposes
received the highest evaluation score, which shows the highly developed functionality of modern
smartphones. The ability to work during even active use could be improved, as it was evaluated
the lowest in the first quadrant.

Il — Concentrate here (high importance, low evaluation): The only feature that was
distributed to this quadrant is the ability to make good photographs. Currently smartphone
manufacturers apply a lot of effort in this direction, introducing multi-camera smartphones and
improving the automatic post-processing. If this trend continues, and the new models penetrate the
Russian market, the evaluation of smartphone cameras can probably increase in the nearest future.

Il — Low priority (low importance, low evaluation): Accessibility of quality customer
support was found to be a low-priority characteristic — this may be due to the fact that users prefer
to research for solutions online. Ability to work even in unfavorable conditions and No need for
careful/cautious use, both items characterizing smartphone’s endurance, have also been placed in
this category. It can be possibly explained by the fact that consumers are used to the general
fragility of their devices and do not expect them to endure heavy use. Finally, Ability to
demonstrate social status on average was the least important characteristic, however, it is still
highly relevant for premium customers.

IV — Possible overkill (low importance, high evaluation): Attractive appearance and
accessibility of quality service in the matrix are also characterized as something smartphone

manufacturers should not focus on to such an extent. Again, these features are still of significant
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importance for some consumer segments, even if on average they demonstrate low importance
level. The Easy to just turn on and start using attribute may have lost importance for consumers
in the recent years, as such basic level of use has become available to more people due to

improvement in user interfaces and general increase in device operation skills.

Targeting based on digital competence level

First of all, market players should modify targeting based on consumers digital competence
level. This policy is already applied by some of the smartphone brands but is most vividly applied
by Apple. The company has two distinctive lineups for people with different competence levels —
the basic lineup and the Pro lineup. Positioning and marketing communications of the Pro models
align with the findings of research — performance and ease of use characteristics are highlighted,
as well as versatility of applications.

One of the approaches taken is demonstration of smartphone’s application by professional
content creators. Advanced content creation was included into the ‘digital toolbox’ factor of digital
competence, so this strategy is also consistent with research findings. At the same time, the
marketing communications of the basic model, targeted at less digitally competent consumers,
focus on other product features — entertainment abilities, bright-colored design, device endurance

in case of misuse (e.g. water or beverage spill onto the device).

MNpeacraennem

ne 11 Pro - Apple MpepcTasnsem iPhone 11 - Apple

Figure 19. iPhone 11 Pro advertisement targeted at professional content creators
and iPhone 11 advertisement targeted at less digitally competent consumers

(Source: Apple Russia YouTube channel)

The advertising videos show that iPhone Pro models combine high performance with
convenient use. The high performance and exquisite technical specifications are further

highlighted through collaborations with music artists, where the marketed devices act as a
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substitute for professional cameras. This also highlights the versatility of Apple smartphones —

various applications from daily life to commercial use are demonstrated.
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Figure 20. iPhone 11 Pro integrations targeted at professional content creators

(Source: Apple Russia YouTube channel)

Consumer education on digital competence

Another strategy recommended for market players is education of consumers with the aim
of image creation and extraction of additional benefits. As proven in the research, more digitally
competent consumers will value and assess some of the smartphone characteristics higher, so
stimulating the increase of digital knowledge, skills and attitudes may elevate the image of the
brand. Consumer education can ‘offer benefits to business’ — increased customers satisfaction and
sales, more realistic expectations of products and services (Knapp, 1991). ‘Operational
competence and problem-solving orientation’ of consumers stimulated by the company increases
brand’s trustworthiness (Alhabeeb, 2007).

-
Kak Haittn
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HaiPhone MpocTo ato iPhone.
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Digital toolbox Digital efficiency Digital safety

Figure 21. Content produced by Apple targeting digital competence components
(Source: Apple Russia YouTube channel)

This direction is also pursued by Apple — the company creates and promotes educational

materials matching all three discovered factors of digital competence, which also convey the
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product’s advantages. Videos on the company’s official YouTube channel target ‘digital toolbox’
(e.g. explanation of devices technical features and possible applications), ‘digital efficiency’ (e.g.
instructions on how to perform certain tasks easier and faster) and ‘digital safety’ (e.g. information

on confidentiality solutions in the devices).

3.2.3 Limitations and further research

The research has several limitations described further. Most of limitations are connected
with the chosen sampling technique. The study’s sample consists only of Saint Petersburg and
Moscow citizens — although it matches the general population chosen for the research, it reduces
potential applicability of the model in other regions of Russia, where smartphone market and
digital competences of consumers may be less developed. Another important limitation is
connected with the choice of self-assessment technique for measurement of individual’s digital
competence. Self-assessment technique choice was substantiated in Chapter 2, but it still
introduces subjectivity into the data. Even though the identical quota sizes allowed to make model
more generalizable, they do not match the actual demographic structure of the Russian population,
so conclusions generalized to the Russian population should be made carefully. Quota sampling
allowed to include representatives of all demographic groups of interest into the sample, however,
sampling method still remained of convenience and snowball nature, which may introduce bias to
the data. Finally, the sample size is 240 observations, which complies with all minimum
requirements, but could still possibly harm the representativeness of the sample. The questionnaire
was distributed through social networks and messengers, which means that respondents were
digitally competent enough to use these digital mediums. Moreover, 98.2% of the initial sample
were smartphone users, when in reality, the average smartphone ownership rate in Russia is 60%
(Statista, 2020). This introduces the bias to the data with respondents being more digitally
competent than the general population. Other statistical limitations are connected with Average R-
squared indices of the resulting models, fluctuating around 0.3. Although this number is acceptable
(Cohen, 1988; Chin, 1998), it is too low to prove the high predictive quality of the models.

Further research connected with the results of this master’s thesis should include qualitative
techniques of research aimed at providing insights into consumer perception and behavior.
Qualitative techniques are often applied to ‘support quantitative, descriptive or causal research
designs’ and for explanation of statistical findings (Malhotra, Birks, Wills, 2012). For example,
the identified relationships between variables can be explored through in-depth interviews with
smartphone customers. This will allow to obtain understanding of the causes and consumer

motivations for such effects.
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CONCLUSIONS

For the aims of research, digital competence concept evolution was tracked, and eleven
digital competence frameworks were reviewed. On their basis, a research digital competence
model was developed. A model of quality dimensions was chosen for application in the Russian
smartphone market, and additional factors influencing the effect of digital competence on
smartphone perceived quality were identified. A questionnaire for digital competence level
assessment and smartphone quality assessment was comprised and practically tested.

The research proposes several theoretical findings. After statistical analysis of the obtained
data, smartphone quality dimensions applied to Russian market were proposed — ease of use,
versatility, longevity, endurance, serviceability, performance, and prestige. This presents a
difference from the initial quality dimensions model applied in the research design: the original
component of ‘durability’ has split into two — ‘longevity’ (characterizing the total length of
product’s life cycle) and ‘endurance’ (characterizing the ability of the device to work in
unfavorable circumstances).

Another, both theoretical and practical contribution, is the result of digital competence
factor analysis. The resulting three-component digital competence framework for Russian
smartphone users was formed. A separate component of digital efficiency was discovered, which
Is not explicitly covered by current digital competence models. The other two, more conventional
components of data-based digital competence framework, are ‘digital toolbox” and ‘digital safety’.

The research propositions that were substantiated imply that user’s digital competence in
the Russian smartphone market has positive effect on ease of use evaluation, performance
evaluation, performance importance, and versatility importance. Therefore, user digital
competence, directly affects smartphone perceived quality in the Russian market through these
four relationships. These relationships describe the answer to the research questions stated in the
beginning of the research. Moreover, perceived network quality moderates the effect of digital
competence on smartphone’s ease of use, decreasing the effect of digital competence on perceived
ease of use.

Master’s thesis also draws several practical recommendations for market players based on
the analyzed data. Two models have been built, describing relationships between digital
competence and smartphone quality dimensions, as well as between some of those quality
dimensions. These patterns can be used by smartphone manufacturers to modify consumers’
perception of their devices. For example, more digitally competent consumers will demand higher
performance and higher versatility from their smartphones, so these characteristics must be up to
par with their requirements. When prestige of the smartphone is of high importance for the user,
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the expectations of performance and versatility will also grow, as well as expectations to receive
quality service. Digitally competent consumers tend to assess smartphone’s ease of use and
performance higher, likely because they are able to benefit from more functions and interface
solutions provided by the device. The increase of evaluation of these two characteristics (ease of
use and performance) will lead to increase of versatility, longevity, and prestige evaluation.
Consequently, users with higher digital competence are able to evaluate almost all smartphone
quality dimensions higher, even though sometimes through mediating constructs.

Perceived network quality moderates the effect of digital competence on smartphone’s ease
of use. This means that smartphone manufacturers can develop initiatives on development of
knowledge among consumers, that will help distinguish between product-related incidents and
network-related incidents.

Additional managerial implications are also developed. Firstly, it is important to target
consumers based on their digital competence level. With this approach, marketers should
differentiate the product characteristics emphasized in marketing communications, with
performance, ease of use and versatility components of smartphone quality taking central place
for digitally competent audience. Secondly, smartphone producers should pursue consumer
education with the aim of creating more positive perception of products and brands. The increase
in digital competence will lead to higher evaluation and importance of product characteristics.
This, in turn, may also increase brand loyalty.
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APPENDICES

Appendix 1. Questionnaire

HccaenoBanue uu(ppoBoi KOMIETEHTHOCTH

JloOpwIii 1eHb!

Cnacu6o 3a Bare cornacue 3amoHUTh aHKETY, OCBAIEHHYIO Bamemy onbiTy B cdepe
I/IH(l)OpMaHI/IOHHI)IX TeXHOJIoTHH W BammMm HOTpe6I/ITeJ'IBCKI/IM MpECAIIOUYTCHUSAM. Bce oTBeTH
MIOJIHOCThIO AaHOHUMHBI, COOpaHHbIE JaHHbIE OyAYT paccMaTpUBaThCS JIMIIb B arperupoOBaHHOM
BUJIC.

Bpewms 3anonnennss — okono 10 MUHYT.

B KOHII€ aHKCTbI Bam 6y,[l€T MNPpEAJIOKCHO OCTAaBUTH CBOM KOHTAKTBHI JIA Y4YaCTHUSA B

PO3LITPLIIIC IIpHU30B ! Omnucanue YCJIOBI/Iﬁ PO3bITPhIIIa AOCTYITHO 110 CCBLJIKE:

vk.com/wall10579763 4233

84



Bam ypoBenb ungpoBoii KOMIETEHTHOCTH (4acTh 1)

Yrto Takoe nu(ppoBasi KOMINETEHTHOCTD:

[Mudposas xomnereHTHOCTh (B Poccmm €€ dacTo Takke HA3bIBAIOT «IUPpOBas
rPaMOTHOCTh») — Ha0Op 3HAHUMN, HABBIKOB M YCTAHOBOK, KOTOPbIE HEOOXOAUMBI YEIOBEKY IUIs
3 pexkTUBHOrO U 0E30MaCHOTO MCIOJIb30BaHUS MH(GOPMAITMOHHBIX (IIM(PPOBBIX) TEXHOJOTHHA B

CBOUX LCIIAX.

51 onenuBalo cBOI ypoBeHb HM(PPOBOI KOMIIETEHTHOCTH KAaK...

Ouenwv Quennb
HU3KUL 8bICOKUTL
1 2 3 4 5 6 7

O O O O O O O

Kakumu coBpemeHHbIMH M poBbIMH ycTpolicTBaMu Bbl mosib3yerecsh?

e [lepcoHanbHBIN KOMIIBIOTED
e HoytOyk

e [Inanmer

e  MoOwibHBIH TenedoH

e DJIEKTpPOHHAsI KHUTa

e Iludponoii poroanmapar

e Iludposoii mueep

e  VYMHBIC YacChl

e QurHeEc-TpeKep

e Jlpyroe:

Kaxk BbI ucnoJib3yere unppoBbie TeXHOJI0TMHU U yCTpolicTBa?

e lcnonb3yto 6a3oBbie GyHKIIUHA IUPPOBHIX YCTPOUCTB (3BOHKM U SMS, snekTpoHHas
1ouTa, XpaHeHue (aisoB U T.1.)

e lcnonp3yto B IMUHBIX LENAX (0OIIEHHE ¢ IPY3bSIMHU, TOUCK MH(POpMAIUH, TOKYIIKU U T.1.)

e lcnonb3yro B pa3BiIeKaTEIbHBIX LEIAX (IPOCMOTP OHJIAH-KOHTEHTA, UTPbI U T.1.)

e lcnonp3yto myist yu€0sl/paboThl B Kaue€CTBE BCIIOMOTATEIFHOTO HHCTPYMEHTA
(mpuMeHeHne «OPUCHBIX» U UHTEPHET-NIPUIIOKEHUH U T.1I.)

e lcnonw3yto At yu€0sl/paboThl B Kaue€CTBE OCHOBHOTO HHCTPYMEHTA (PO ECCHOHATBHOE
CO3JJaHUE CII0KHOTO IIM(PPOBOro KOHTEHTA, MPOTPaMMHUPOBAHHE U T.JI.)

e Jlpyroe:
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Bam ypoBenb ungpoBoii KOMIETEHTHOCTH (4ACTH 2)

Yro Takoe unpoBoil KOHTEHT:
[udpoBoii KOHTEHT — 3TO WHPOPMALIMOHHBIE U Pa3BJIEKATEIbHBIE MaTEPUAIIbI, KOTOPBIE
pacIpOCTPAHSIOTCS B DJICKTPOHHOM BHJAE€ U HUCHOJB3YIOTCA Ha IM(POBBIX YCTPOHMCTBAX:

KOMIIBIOTECPAX, IJIAHIICTAX, CMapT(l)OHaX, OJICKTPOHHBIX KHUTaX U T.H.

OIIeHHTe, HACKO0JIbKO BbI corjacHsl co CJICAYIOIIUMU YTBEPKIACHUIAMMU

Tloanocmwio Toanocmwio
He coznacen coznacen
1 2 3 4 5 6 7

O O O O O O O

e ] npuMeHst0 pa3HOOOpa3HbIE OBICTPhIE COUETAHUS KJIABUII (TaK)Ke HA3bIBAIOTCS
«ropsiune KiaBuim» U hot keys) B mporpammax, KOTOpbIE 51 UCIIOJIB3YIO HA
IIEPCOHATIBHOM KOMITBIOTEPE/HOYTOYKE.

e S Bcerga M3MEHSIO HACTPOUKH CBOMX HU(POBBIX YCTPOMCTB U MPUIIOKEHHUH, YTOOBI
a/1alITUPOBATh UX O] ceOsl.

e ] 3HaI0 MOILTHOCTH, 00BEM MAMSTH U pa3Mep XpaHWINIIA, pa3pelieHre SKpaHa 1 Ipyrue
o0111e TEXHUYECKHE XapaKTEePUCTUKU MOUX YCTPOMCTB.

e MHe HpaBUTCS YCTaHABIUBATh U MPOOOBATH HOBBIE IPUIIOKEHUS U IIPOTPaAMMHOE
o0ecrneyeHre Ha MOUX YCTPONCTBAX.

e ] ymMmero UCIOJIb30BaTh MOMCKOBBIE (GUIIBTPHI U Pa3IMYHbIE TOMCKOBBIE ONIEPATOPHI,
4TOOBI HAUTH HYKHYIO MHE HH(OpMaIHIo.

e S ucnonb3yro pa3IuyHbIE METOABI AJISl XPAaHEHUS U OpraHU3alluu JaHHbIX (pU3nYecKue u
o01ayHble XpaHWINIIA, KIacCU(UKALUA 110 MafKaM | T. J1.).

o 4 KPUTHYCCKHU BOCIIPUHHUMAIO I/IH(bOpMaL[I/IIO B I/IHTepHeTe " OpCAINOYUTAarO
NEPEHPOBEPATE JOCTOBEPHOCTDH IMMOJIYHACMBIX JAaHHBIX U X UCTOYHUKOB.

e S aKTUBHO HCITOJIB3YIO MMUPOKHUNA CHIEKTP MU(PPOBBIX HHCTPYMEHTOB (JICKTPOHHYFO
MouTy, 9atbl, SMS, coruanbHbIe CETH, OJIOTH | T. J.) JUIsl OOIICHUSI.

e Sl Bianero MHCTpyMEHTaMH COBMECTHOM paboThl B MIHTepHETe (00111e KaleHaapu,

CUCTEMBI YIIPaBJICHUSI MPOCKTAMH, BUICOKOH(EPEHIIUH, IPIIIOKESHHUS 10 YIIPABICHUIO
3aa4am, (haisbl ¢ OOIIMM JOCTYIIOM U T. II.).
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A coGmroaro nmpaBuiia MOHATHOTO M YBOKHUTEIIBHOTO OOIIIEHUSI OHJIANH (TaKKe Ha3bIBAIOT
«CETEBOU ITHUKET).

S coznato nmpocToii nudpoBol KOHTEHT € LENbI0 caMOBbIpaxeHus (pororpaduu, Buaeo,
3aIUCHU B COI[MAIBHBIX CETSAX U T. 11.).

51 ymero co3aBath CIIOKHBIM KOHTEHT U3 pa3HbIX MYJIbTUMEIUHHBIX MaTepHaioB (TEKCT,
¢dororpaduu, BuIEo, My3bIKa U T. 1I.) B Pa3HbIX HUPPOBBIX (hopMaTax.

41 crapatochk yBaxaTh HU(PPOBYIO HHTEIUIEKTYIbHYIO COOCTBEHHOCTh, aBTOPCKHUE ITpaBa
U JINLICH3UH.

51 0JIB3yIOCH TOJIBKO JIMIEH3MOHHBIM KOHTEHTOM M IIPOrPaMMHBIM 00€CIIeUeHUEM.

S neproaMYECKH MTPOBEPSIIO HACTPOMKH O€30M1aCHOCTH Ha CBOUX YCTPONCTBAX, B
NPUJIOKECHUSAX U B COIUATIBHBIX CETSX, a TAKXKE MEHSIO MTapOJIH MOMX JIMYHBIX TPOQHIIeiH
U YCTPOMCTB.

S 3Ha10 pa3MuHbIe C1IOCOOBI MM(POBAHUS WK 3alTUTHl HHPOPMAITUH TIPH €€ Iepeaaye.

S1 BHUMATENEHO OTHOIYCh K TOMY, YTOOBI HE Iepe/IaBaTh U HE PACIIPOCTPAHATH CBOU
KOH(HICHIIMAIbHBIC TaHHBIC B IHTEpHETE.

41 Bcerna moHuMaro, kKakoi upoBOi HHCTPYMEHT JIYYIlle BCErO MOAXOIUT AJSi MOUX
NOTPEeOHOCTEH U 1IeJIeH B KaXJI0M KOHKPETHOM Cllydae.

Korna npu ncnons3oBanuu upOBLIX TEXHOJIOTHIH BOSHUKAET MPOOIeMa UITH BOIIPOC
(HE CBsI3aHHBIC C TEXHUYECKUMU HETIOIaKaMu), s BCET/Ia 3Hat0, KyJa oOpaTUThCS 3a
MOMOIIIBIO U TJIe HAWTH HEOOXO0AUMYIO HH(POPMAIIHIO.

S mo0to nprodpeTaTh HOBbIE 3HAHMSI U HABBIKU B cpepe NHPOPMALIMOHHBIX

TeXHOHOFHﬁ, a Tak)Ke MCKaTh BO3MOXKHOCTH JJIS IIOBBIIIEHUS CBOCH HHCI)pOBOﬁ
KOMIICTCHTHOCTH.
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Bam onbIT HCNoOJIb30BaHKMs CMAPT(HOHOB (YacTh 1)

Yro Takoe cMapTdoH:

Cmaprdpon — MOOWIBHBINA TenedoH, KaK MPaBHIIO, ¢ OOJNBIIMM CEHCOPHBIM 3KpPaHOM,
JIOTIOJIHEHHBIM 4YacThl0 (PyHKIMI NEpCOHANbHOrO KOMIbIOTEpa (BO3MOXKHOCTh YCTaHOBKU
NPUIOKEHUH U UIp, COOCTBEHHAs ONEpallMOHHAs CHUCTEMa, Pa3HOOOpa3Hble TEXHOJIOTUU JUIs

UCIIOJIb30BaHus ceTh MHTepHeT U paboThl ¢ TU(PPOBBIM KOHTEHTOM).

Ioab3yerech iu Bbl cMapT(hOHOM B NOBCEAHEBHOM KU3HU?

ol[a

e Her
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Bam onbIT HCNIOJIB30BaHKMS CMAPT(OHOB (YacTh 2)

Kak naBno Bbl Haya/m noJib3oBarbes cMaprgonamu?

e MeHee 6 MecsIIeB Ha3a
e Menee 2 neT Ha3aj

e 2-4 rona Hazajg

e 5-7 nmer Hazaj

e 8-10 ;mer Hazan

e boiee 10 jeT Ha3an

e Jlpyroe:

Ha3oBure, eciiu nomHuTe, Mo/1esib Bamero neporo cmaprdgona:

CvmaprdonamMu KaKuX U3 NepevncJeHHbIX OpeHaoB Bbl koraa-ando nmoJb30BajIncCh

HA NPOTSIZKeHNH He MeHee 6 MecsineB?

e Samsung

e Apple

e Huawei

o Xiaomi/Mi
e Sony

¢ Nokia

e ZTE

e Lenovo

e Asus

e LG

e HTC

e Motorola
e Sony Ericsson
e Jlpyroe:
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Cmaprdonom kakoro Openaa Bol noJsib3yerech ceituac?
Ecnu Bel monb3yerech 0oiiee ueM oaHIM cMapT(HOHOM, YKAKUTE OCHOBHOM MIIH HauboJee

4acTO UCIOJIb3YEMBIH.

e Samsung

e Apple

e Huawei

e Xiaomi/Mi
e Sony

e Nokia

o ZTE

e Jlpyroe:

Kak goaro Bl noJib3yerecb 31uM cMapT(hoHom?

e MeHee 6 MecsIIEB
e Menee 1 roma

e 1-2rona
e 3-4rona
o 5-6ner

e boiee 6 ner

Koraa s1 B10upai cmaptgom, ...
(Bb10epuTe MpoaosKeHne Gpasbl, HANJIYYIIMM 00pa30M coOoTBeTCcTBYIOLIee Bam)

e Onwuparock Ha COOCTBEHHOE MHEHHE U BBIOMpAIO caM

e 1l3yuaro OT3bIBBI M pEKOMEH/IAllMU, HO BBIOMpAIO cam

e CoBeTyIOCh C TeMH, YbEMY MHEHHIO JIOBEPSII0, HO BBIOMpPAIO caM
e  OpHEHTHPYIOCh HAa PEKOMEHIALINY TPOJaBLia B Mara3uHe

e JloBepsto BEIOOp IPYyromMy 4eJIOBEKY

e Jlpyroe:
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Bamie oTHoIIeHHE K cMapT(oHAM

OIIeHHTe, HACKO0JbKO 1Js Bac Ba’KHO, yT100bl Bam CMapT(l)OH COOTBETCTBOBAJI

CIICAYIOINUM XapaKTCePUCTUKaAM:

Coescem ne Quennb
BAJICHO BADICHO
1 2 3 4 5 6 7

O O O O O O O

e Jlerko u ynoOHO HCTOIB30BATh

e  MOXHO IPOCTO BKJIFOUUTH M HAYaTh MM I0JIb30BATHCS Cpa3y MOCie MOKYIKU

e Hannune 601p110T0 KOMIMYECTBA pa3HOOOPA3HBIX PYHKIUI

e B03MOXHOCTB HCIIONIB30BaTh CMApT(HOH B PA3HBIX LEISAX U JJIS PEIICHUS pa3HBIX 3a/1a4
e CrnocoOHOCTH JI0NTroe BpeMsi padoTaTh O€3 peMOHTA U CEPBUCHOTO OOCITYKUBAHUS

e [IpomomKuTENbHBIN 00NN CPOK CITYKObI

e OrtcyTcTBHE HEOOXOIUMOCTH B «0COOCHHOMY (OepekHOM) OOpallleHHH

e CnocobHocts cMapThoHa paboTaTh 1axe B HEOIArONMPUATHBIX YCIOBHIX (TeMIiepaTypa,

BJIQKHOCTD | T.]I.)

e Jlerkas 1OCTYITHOCTh PEMOHTHBIX U CEPBUCHBIX PaboT

e JlocTynHOCTh Kaue€CTBEHHOMU CITYKObI MO AEPKKU

e BO03MOXHOCTH JiesiaTh KaueCTBEHHBIE (DOTOCHUMKH

e (Cnocobnoctb cMapThoHa 3¢(HeKTUBHO paboTaTh AaKe MPU OUEHb aKTUBHOM
HCIIOJIb30BaHUU

e (CnocobHOCTh paboTaTh 0€3 MOA3aAPSAIKUA B TEUCHHUE JOCTATOYHOTO BPEMEHU

e Bricokas CKOpOCTh pabOTHI

e Bricokue TeXHUYECKUE XapaKTEPUCTUKU (BBIYUCIUTEIbHAS MOITHOCTD, ITAPAMETPHI
dKpaHa, MaMsTh U T.1.)

e CnocobHocTth cMapThoHa paboTaTh HaICKHO U 0€30ITHO0THO

e [IpuBnekarenbHbIN BHEIIHUI BUJT

e B03MOXHOCTB C MOMOIIIBIO cMapT(HOHA TPOJAEMOHCTPUPOBATH CBOM CTATyC
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Bam rexkyumuii cmaprgon

Ecan Bel MOJIb3YE€TECh 00Jiee yeM OJHUM CMapT(l)OHOM, OIlCHUTE OCHOBHOM HJIM
HauboJIee YacTo ch0ﬂb3yeMblﬁ. OIIeHI/ITe, HACKO0JbKO BbI corjacHsl co cjaeayrnmumn

yTBep:kaeHusiMu 0 Bamem tekymem cmaprdone:

Tloanocmwio Tonnocmwio
He coznacen coznacen
1 2 3 4 5 6 7

O O O O O O O

e Moii cMapTQOH JIerko U yA00HO UCII0JIb30BaTh.

e Moii cMapTgOH MOXKHO MPOCTO BKIIOYUTH U HAYATh UM I10JIb30BaThCs cpa3y Mocie
MOKYIIKH.

e Moii cmapTdoH npeanaraeT 60JbII0e KOJTUYECTBO pa3HOOOPA3HBIX (PYHKIMIA.

e Moii cMapT(OH MOXHO HCIIOJIb30BaTh B Pa3HbIX LENSAX U JJIS PEHICHUS pa3HBIX 3a/1a4.

e Moii cMapThOH MOXKET JOJTOE BpeMst paboTaTh 03 pEMOHTA U CEPBUCHOTO
00CITy )KBaHUA.

e ¥V Moero cMapThoHa MPOTIOJKUTEIBHBIN 00NN CPOK CITYKOBI.

e Moii cmapTdoH He TpedyeT «ocoOeHHOT0» (OepeKHOT0) OOpaIeHUSI.

e Moii cmapTdoH MOxKeT paboTaTh JJaxke B HEOIAaronpusATHIX YCIOBUSIX (TeMIieparypa,
BIIQYKHOCTbH | T.1I.).

e Jlnst moero cmapTdoHa JIErKo JOCTYITHbl PEMOHTHBIE U CEPBUCHBIE PAOOTHI.

e ITlonp3oBarensim Moero cMapThOHa AOCTYITHA KaYeCTBEHHAs! CIyk0a MOJIEPKKH.

e  Moii cMapT(OH MO3BOJISIET A€NaTh Ka4YeCTBEHHbIE (POTOCHUMKH.

e Moii cMapTgoH MOXKeT F3PPEKTUBHO pabOTaTh AaKe MPH OYE€Hb AKTUBHOM
MCIIOJIb30BaHUU.

e Moii cmapTdoH criocobeH paboTaTh 0€3 Mog3apsIKu B TEUCHHE JOCTATOUHOTO BPEMEHHU.

e Moii cMapTdoH 00s1aaeT BBICOKOH CKOPOCTBIO pabOTHI.

e Moii cmapTdoH 00s1a1aeT BHICOKUMHU TEXHUYECKUMH XapaKTepUCTUKaMU
(BBIYMCIIUTENbHAS. MOIIIHOCTb, TApaMETPhl SKpaHa, MaMsATh U T.1I.).

e  Moii cmapTdoH paboTaeT HaeKHO U 6€301IO0UHO.

e Moii cMapThOH BBITIIAIUT NPUBJIEKATENBHO.

e Moii cmapT¢oH MO3BOJISET MHE TPOJEMOHCTPUPOBATH CBOM CTATyC.
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Bam moOuILHBIN onepaTop

Ecain Bbl moJIb3yeTeCh 0ojiee uyeM OJHUM MOOHJIBLHBIM oneparopomM, OLECHHUTE

OCHOBHOI'0 MJIM HAaH0oJiee YacTo HCII0JB3YEMOTI 0.

Bbi0epuTe CBOEro 0CHOBHOI0 MOOWJIBHOIO oneparopa: *

e Mera®on

o MTC

e bunaiin
e Tele2

e Yota

e Jlpyroe:

Ouennre Ka4ecTBO TeJ1e(P)OHHBIX 3BOHKOB M nepeaadu SMS-coodmennii:

Ouenwb Quennb
HU3KO0e 8blcoKOe
1 2 3 4 5 6 7

O O O O O O O

OneHure Ka4yecTBO I/IHTepHeT-COCHI/IHeHI/Iﬂ H nepeaavu JaHHbIX:

Ouenb Ouenb
HU3KOe 8bICOKOE

1 2 3 4 5 6 7
O O O O O O O
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Hemmuoro o Bac

YKkaxxure cBOH MOJI:

e  Myxckoit
e OKenckuii

Ykaxure CBO BO3pacT:

e Muamme 15

e 15-19
o 20-24
o 25-29
e 30-34
e 35-39
e 40-44
e 45-49
e 50-54
e 55-59
e 60-64

e 65 u crapuie

I'ne BoI ceiiuac npo:xkuBaere?

e Cankr-IlerepOypr
e Mocksa

e Jlpyroe:

OTMeTbTe CBOIl YPOBEHBb 00Pa30BAHUA:

e HesakonueHnHoe cpenHee oOpa3zoBaHUe

e Tlonnoe cpeanee (11 xmaccos)

e Cpennee crnenuagbHOE (TEXHUKYM, KOJUTEIK | T.1.)

e Bricuiee: bakanaBpuar/crienuanurer (HEOKOHYEHHOE WM TIOJTYUYEH JUIIIIOM)

e Bricuiee: Maructpatypa (HECOKOHUEHHOE WM TOJTY4EH JUIIIIOM)

e Bricmiee: JlokTopanTypa 1 actiupanTypa (HEOKOHYEHHAs U MPHUCBOEHA CTEIEHb)

e Jlpyroe:
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Boi0epuTte cBoro cepy 3aHATOCTH:

e be3paboTHblii/6e3paboTHAs, TOMOXO3SIFH/I0MOX03sHKa

e CryneHT/CTy/IeHTKA

e Pabouuii UM COTPYAHHUK 0OCTY>KMBAIOIIETO MTepcoHaIa (B KOMITAHHMH )

e Crneunanuct (B KOMIIAHHUH )

e PykoBoauTesnp cpeqHero 3BeHa (B KOMIIAHHH)

e PykoBoauTensb BRICIIETO 3BeHA (B KOMITAHHH), YIIPABJISIOIIUNA KOMITAHUU
e  @puiancep, caMO3aHATHIN

e (CoOcTBeHHbI On3HEC (COOCTBEHHAS KOMITAHUS )

e [lencuonep/neHcuoHepKa

e Jlpyroe:

Kakoe yrBep:kaeHnne jy4iie Bcero onucbipaer Bam yposens n1oxoga?

e JleHer He XBaTaeT Ja)ke Ha NpUOOpeTeHNe MPOAYKTOB MUTaHUS

e JleHer xBaTaeT TOJIbKO Ha MPUOOPETEHHE MPOYKTOB MUTAHUS

e JleHer JOCTaTOYHO JUIsl IPUOOPETEHUSI HEOOXOIUMBIX IPOAYKTOB MUTAHUS U OAEKIbI, HO
Ha 0oJiee KpYMHbIE MOKYITKH MPUXOANUTCS OTKIIAbIBATh

e [lokymnka 60IbIIMHCTBA TOBAPOB JAJIUTEIBHOIO MOIb30BAHUS (XOJIOAUIBHUK, TEIEBU30D)
HE BBI3BIBAET TPYAHOCTEH, OJHAKO IPUOOPECTH aBTOMOOWIIb WJIM KBApPTUPY MBI HE
MOKEM

e  MbI MOXEM MO3BOJIUTH ce0e MpUoOPECTH aBTOMOOUIIb UIIM KBapTUDPY

e JleHer JOCTaTOYHO, YTOOBI BOOOIIE HU B YeM cebe He OTKa3bIBaTh

IHoxkanyiicTra, 0CTaBbTE CBOM KOHTAKT, €CJIM XOTHTE 0Yy4aCTBOBATHL B PO3bIrpbILIe
NPHU30B CpeH YYACTHHUKOB MCC/IE0BAHUA:
DT0 MOXKET OBbITh ANEKTPOHHBIN aJpec, MOOMIbHBIN Telne(OoH WK cchUlKa Ha MPOQUIb B

COIIMAJILHON CETH.

Ecau y Bac ocranuch BONpoCHl WJIM KOMMEHTAPHH KAacaTeJbHO 3TOro onpoca, Bel

MOZKETE NOAC/INThCA UMM HHUKE:
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Appendix 2. Exploratory factor analysis

Digital competence

Table 27.  Descriptive statistics

Item Variable name Mean Std. Deviation N
Shortcuts and hotkey usage dc_oper_hotkeys 5,125 1,6746 240
Settings personification in software dc_oper_settings 5,358 1,5405 240
Knowledge of basic device specifications dc_oper_specs 5,146 1,7307 240
Love for installing and trying new software dc_oper_apps 4,933 1,6929 240
Search operators and filters usage dc_info_search 5,821 1,3182 240
Smart storage and organization of data dc_info_storage 5,629 1,4722 240
Critical outlook on online information dc_info_critical 5,633 1,4256 240
Various communication tools usage dc_comm_tools 6,229 1,0558 240
Various collaboration tools knowledge dc_comm_collab 5,254 1,6203 240
Respect towards netiquette dc_comm_netiquette 6,283 1,0525 240
Simple content for self-expression creation dc_content_simple 5,063 1,8591 240
Complex multimedia content creation dc_content_advanced 4,404 1,8678 240
Respect towards intellectual property* dc_content_license 5,038 1,7098 240
Respect towards intellectual property* dc_content_license_check 4,104 1,5955 240
Safety settings periodical checks dc_safety settings 4,900 1,6788 240
Information encoding and protection skills dc_safety encrypt 3,800 1,8996 240
Attention to not share sensitive info online dc_safety sensitive_data 5,308 1,4567 240
Task-appropriate digital tools knowledge dc_problem_tools 5,146 1,3628 240
Ability to receive help or information dc_problem_help 5,346 1,4555 240
Love for renewal and increasing of digital dc_problem _new,_skills 5.233 15265 240
competence
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Table 28.

Correlations

dc_oper_{dc_oper_{dc_oper_|dc_oper_|dc_info_|dc_info_{dc_info_|{dc_comm_|dc_comm_|dc_comm_|dc_content_jdc_content_|dc_content_jdc_content_|dc_safety |dc_safety |dc_safety |dc_problem_dc_problem_{dc_problem_|
hotkeys [settings [specs  [apps search |storage |critical [tools collab netiquette [simple advanced [license license_  [settings |encrypt [sensitive_ [tools help new_skills
check data

dc_oper_hotkeys 1 433" 303" |372™ |359™ |436™ |216™ |291" 442" ,129" 1116 3577 -,064 ,034 ,183™ ,351™ ,156" ,399™ ,346™ 3117
dc_oper_settings 14337 |1 440|460  |399™ | 422" |254™ |207" ,292™ 141" ,023 1325™ ,019 ,058 ,376™ ,356™ 279" 372" ,320™ ,393™
dc_oper_specs 13037 4407 1 560 4177 |476™ | 2717|1677 14217 ,090 ,047 414™ -,040 ,025 312" 512" ,249™ ,449™ ,480™ ,440™
dc_oper_apps 3727|460 [560™ |1 4737 529" 283" | 261" ,459™ ,175™ 117 433" ,079 ,130" ,292™ ,529™ 207 ,425™ 478" ,618™
dc_info_search 13597 399|417 4737 1 4337 |154" | 222" ,398™ ,145 ,090 ,293” ,038 122 1238 ,330” ,208™ ,296™ ,399™ 430
dc_info_storage 14367 4227 |[4767 5297 433" |1 3767|2817 ,583™ ,160" 157" ,456™ ,034 145" ,308™ 407 ,188™ 423" ,449™ ,499™
dc_info_critical 216™ 254~ 271 283" |154" |376™ |1 11817 ,285™ 136" ,013 224 ,007 ,017 1196™ ,265™ ,165" 1215™ ,313™ 297
dc_comm_tools 12917 |207™ |[1677 2617 222" |281™ |181" |1 ,438™ ,352™ ,285™ 13317 213" 122 ,199™ ,138" ,006 2277 171 ,283™
dc_coom_collab 4427|2927 421" 459" | 398™ |583™ [2857 438" 1 ,151" 146" 4717 ,098 ,202™ ,205™ 14917 ,130" 447 ,403™ ,438™
dc_comm_netiquette 129" 141" |090 1757 |145°  |160° | 136" |352™ ,151" 1 262" ,188™ ,320” ,194™ 158" ,058 ,038 164" 2177 77
dc_content_simple ,116 ,023 ,047 117 ,090 157" 013 285" ,146" ,262™ 1 ,425™ ,344™ ,198™ ,178™ ,089 ,008 L1717 ,159" ,123
dc_content advanced  [357™ |3257 414" 433" |293™ |456™ |224™ |3317 L4717 ,188™ 425 1 149" 136" ,320” 447" ,088 407 ,410™ ,394™
dc_content_license -,064  [,019 -,040 079 ,038 ,034 ,007 1213 ,098 ,320™ ,344™ ,149" 1 ,606™ 12617 ,060 ,210™ ,093 ,154" 122
dc_content_license_check|,034 ,058 ,025 1307 122 145" 017 ,122 ,202" ,194™ ,198™ 136" ,606™ 1 2797 ,228™ 278" 1199 ,165 ,096
dc_safety_settings ,1837 3767|3127 292" |238™ |308™ [196™ |199™ ,205™ ,158" 178" ,320” 261" 2797 1 436 493 ,345™ ,288™ 2617
dc_safety_encrypt 1351”356 |[512™ 529" 330" [407™ |265™ |138" 14917 ,058 ,089 447 ,060 ,228™ 1436™ 1 ,370™ ,556™ 522" ,485™
dc_safety sensitive_data || 156"  |,279™ | 249" [207™ |208™ |188™ |165° |006 ,130" ,038 ,008 ,088 ,210” 278" 1493” 3707 1 13637 ,255™ ,255™
dc_problem_tools ,1399™  |3727 449" 4257 |296™ |423™ |2157 227" 447" 164" 1717 407 ,093 ,199™ ,345™ ,556™ ,363™ 1 ,576™ 5217
dc_problem_help 13467 320|480 [478™ 3997 |449™ |[313™ |171” ,403™ 2177 159" 410™ 154" 165 288" 522" ,255™ 576 1 ,585™
dc_problem new skills |311™ |393™ |440™ |618™ [430™ |499™ |297" ]283™ ,438™ 177 1123 ,394™ ,122 ,096 1261 ,485™ ,255™ 5217 ,585™ 1

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Communalities

Table 29.  Communalities, KMO and Bartlett’s Test of Sphericity, component loadings

Initial Extraction
de_oper_hotkeys 1,000 A
dc_oper_settings 1,000 683
de_oper_specs 1,000 506
dc_oper_apps 1,000 504
de_info_search 1,000 A149
dec_info_storage 1,000 594
de_coom_collah 1,000 A7a
de_content_advanced 1,000 462
dec_safety_settings 1,000 G664
dec_safety_encrypt 1,000 G545
dc_safety_sensitive_data 1,000 3T
dec_problem_tools 1,000 G626
de_problem_help 1,000 G35
de_problem_new_skills 1,000 588

Extraction Method: Principal Component Analysis.

KMO and Bartlett's Test
Kaiser-Meyer-Qlkin Measure of Sampling Adequacy. a1z
Bartlett's Test of Approx. Chi-Square 1387 458
Sphericity df 91
Sig. oan
Rotated Component Matrix®
Component
1 2 3

dc_problem_help 7849

de_problem_new_skills 727

dc_problem_tools T

dec_safety_encrypt 682

dc_oper_apps 03

dec_content_advanced 570

dc_oper_specs Ralart

dec_oper_settings 037

dc_oper_hotkeys 680

dec_info_search 657

dec_info_storage 5491

dc_safety_sensitive_data R4

dc_safety_settings 76

Extraction Method: Principal Component Analysis.
Rotation Method: Warimax with Kaiser Mormalization.

a. Rotation converged in 6 iterations.
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Total Variance Explained

Table 30.

Initial Eigenvalues

Extraction Sums of Squared Loadings

Rotation Sums of Squared Loadings

Component Total % ofVariance | Cumulative % Total % ofVariance | Cumulative % Total % of Variance | Cumulative %
1 6,153 43,4852 43852 6,153 43852 43,4852 3,858 27,554 27,554
2 1,287 9,266 53,218 1,287 9,266 53,218 2,672 18,086 46,640
3 916 6,541 58,760 16 6,541 58,760 1,837 13120 58,760
4 831 5,939 65,694
5 738 5271 70,964
3] G645 4,608 TRATT
7 566 4,04 78,614
a 545 3,891 83,504
g 494 3,628 ar,.03v
10 426 3,043 40,080
11 421 3,006 93,086
12 356 2,545 495631
13 318 2,274 97,906
14 293 2,084 100,000

Extraction Method: Principal Component Analysis.

Variance explained
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Table 31.

Convergent validity

def efcy | dcfsafe | dcftlbx | dcflcns | Type (as defined)  SE P value
dc_oper_settin (0.754)  0.249 -0.179 -0.089 Reflective 0.057 <0.001
dc_oper_hotkey  |(0.744)  -0.088 -0.088 -0.040 Reflective 0.057 <0.001
dc_info_storag ©771)  -0.110 0.280 0.061 Reflective 0.056 <0.001
dc_info_search (0726)  -0.052 -0.021 0.070 Reflective 0.057 <0.001
dc_safety_sens -0.053 (0.864)  -0.028 -0.031 Reflective 0.055 <0.001
dc_safety_sett 0.053 (0.864)  0.028 0.031 Reflective 0.055 <0.001
dc_oper_specs 0.036 0.112 (0724)  -0218 Reflective 0.057 <0.001
dc_oper_apps 0.199 -0.079 (0.768)  0.003 Reflective 0.056 <0.001
dc_comm_collab __|0.287 -0.281 (0693) 0171 Reflective 0.057 <0.001
dc_content_adv ___|0.056 -0.150 (0.663)  0.110 Reflective 0.057 <0.001
dc_safety_encr -0.239 0.257 (0.774)  -0.068 Reflective 0.056 <0.001
dc_problem_too ___|-0.150 0.176 (0.745)  -0.027 Reflective 0.057 <0.001
dc_problem_hel  |-0.140 -0.022 (0.760)  0.049 Reflective 0.056 <0.001
dc_problem_new  |-0.015 -0.052 (0.765)  0.000 Reflective 0.056 <0.001
dc_content_lic -0.060 -0.018 0.008 (0.896)  Reflective 0.055 <0.001
dc_content_lic 0.060 0.018 -0.008 (0.896)  Reflective 0.055 <0.001

Notes: Loadings are unrotated and cross-loadings are oblique-rotated. SEs and P values are for loadings. P values < 0.05 are desirable for

reflective indicators.
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R-squared

Adj. R-squared

Composite reliab.

Cronbach's alpha

Avg. var. extrac.

Full collin. VIF

Q-squared

Table 32.

CR, CA, AVE and VIF
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Evaluation of quality dimensions

Table 33. Descriptive statistics
Item Variable name Mean Std. Deviation N

Easy and convenient to use g_eva_easy_convenience 6,404 ,8429 240
Easy to just turn on and start using g_eva_easy_use_right_away 6,075 1,2420 240
Lots of various functions g_eva_vers_functions 6,288 ,9265 240
Possible to use for different purposes g_eva_vers_tasks 6,483 ,7814 240
Long total life cycle g_eva_dur_long_between_service 6,271 ,9840 240
Ability to work long time without service g_eva_dur_long_total 6,042 1,1121 240
No need for careful/cautious use g_eva_dur_endur_careful 5,075 1,5452 240
Ability to work evc_an_ in unfavorable conditions g_eva_dur_endur_environment 4,783 15801 240
(temperature, humidity, etc.)

Accessibility of quality service (repair, etc.) g_eva_serv_service 5,558 1,4992 240
Accessibility of quality customer support g_eva_serv_support 5,292 1,5109 240
High tec_hnlcal characteristics g_eva_perf features _camera 5813 12519 240
(processing power, screen, memory, etc.)

Fast speed of work g_eva_perf_consistency_active_use 5,825 1,3012 240
Ability to make good photographs g_eva_perf_features_battery 5,163 1,7098 240
Ability to work for a sufficient time without charging g_eva_perf_general_speed 5,850 1,2452 240
Ability to work even during active use g_eva_perf_general_specs 5,588 1,3815 240
Ability to work reliably and correctly g_eva_perf_consistency_reliable 5,808 1,1300 240
Attractive appearance g_eva_prestige_look 5,875 1,3102 240
Ability to demonstrate social status g_eva_prestige_status 4,042 1,8965 240
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Table 34.

Correlations

_eva_ q_eva_ q_eva_ _eva_ _eva_ q_eva_
g_eva_ g_eva_dur_ dur_ g_eva dur_ [g_eva_ |g_eva_ |perf_ perf_ perf_ perf_ perf_ q_eva_perf_ [g_eva_ g_eva_

0_eva_easy_|easy_use_ |g_eva_vers |q_eva_ long_betwe |g_eva_dur_fendur_  |endur_ serv_ serv_ features_  |consistency  [features_  [general_  |general_ |[consistency_ |prestige_  |prestige_

convenience [right_away | functions |vers_tasks |en_service |long total |careful |environment |service  |support |camera active_use  |battery speed specs reliable look status
gaﬁx:ﬁ:sg’g 1 309%*  |505%* |553%%  |407%%  |357%% | 160%* | 286** 261%% | 282%* | 437%* 423%* 230%*  |449%*  |381%*  [503%+ 387%* | 250%*
ﬂgee"f@fﬁsg;v i 1 330%*  |208%*  [175% | 155% 128% | 230%* 270%x  |305%* |171% | 138* 166* 104 |174%x | 279% 124 134%
q_eva_vers_functions,595** 330~ Q1 732** | 369**  |350** 084 | 266** 267 |331** | 566** 535%* 3617*  |592**  |623** | 576%F 305%* | 357**
q_eva vers tasks _ |,553** 208%* _ |732** |1 3057  [376** 043 |214** 200%*  |334*  |516%* 540%* 326%*  |565%* | 527 | 489%* 4107 | 252%*
q—eva—dur—long— *xk *x *k *xk * %k *x *x *x *k * %k * Kk *x Kk Kk *% Kk Kk
bstwean sorvice 1407 175 369 395 1 617 267|323 283 206 252 433 387 378 329 461 276 169
q_eva_dur_long_total,357** 155 3507 |376** |6l L 303** | 320%* 327 |314* | 336 303** 3317 |421%% | 376™ | 492%* 274 | 245%*
q_eva_dur_ *k * *xk *k *%x *x * %k **k Kk * *%x
o carcful 169 128 084 043 267 303 1 421 199 039 109 217 231 167 138 231 021 042
gﬁ\‘j}’;—n‘:ﬁéﬁf”d”r— 286%* 230%*  |266%*  |214%*  |323%*  |3p0%%  |a21w+ |1 258%% [ 318%* | 333%* 372%* 348%*  |283%*  |354%*  [354% 106 219%*
q_eva_serv_service |,.261** 270%* | 267** | 290%*  |283**  |327**  |199** |258** 1 6307 | 270%* 267 2017 |271%% 334 | 365 2407 | 211%*
0_eva serv_support |,282** 305%* | 331**  [334*  |206**  |314**  |039  |318** 6307 |1 423% 258* 160%* | 324%* | 431%* | 410%* 317|327
ga—r‘;"e%perf—feat“res— 437% 171%  [se6**  [516%* | 252%*  |336**  [109  |333** 270%x  |423* 1 517%% 378*  |607**  |B54**  |530%* 486%% | 484%*
q_eva_perf_
consistency_ 423% 138* 535%%  [540%*  [433%*  [393%*  |217%*  [372%* 267%% |25  |517** 1 602%% | 727%% 67T | 606** 204%% | 347%*
active use
ggt‘i‘éfy—perf—feat“res— 230%* 166* 361%*  |326%% | 387%* | 331%* | 231%* | 348** 211%%  [169%* | 378** 602%* 1 53g%*  |530%*  [443%+ 325+ | 386%*
gaeeg’g—perf—ge”era'— 449%+ 104%%  |5o2%* | 5e5Ex  [37gex  |421kx | 167%% [ 083%* 271%x 304 |GO7** 727% 538+ 1 750%% | 6o3H 406%% | 392%*
gasg’j—perf—ge”era'— 381%* 174%%  |623%*  |B27%*  |320%%  |376%%  |138% | 354** 334%%  |431%* | 654+ 677+ 530%*  |750%* |1 673%* 376%* | 535%*

_ - |503 279 576 489 461 492 231+ |354 365 410 539 606 443 603 673 1 413 396

consistency _reliable
q_eva_prestige_look |,387** 124 3057 |410%*  |276**  |o74** 021|106 2407 |317%* | 486™* 204%+ 325%%  |406%* | 376™* | 413** 1 510%
dovaprestioe. lasger  la3ax |357er  |aspe 169 |245er a2 |219% 211%% | 327%% | dgdre | 347+ 386** | 302%*  |535%x | 306wk 5100 1

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Table 35.  Communalities, KMO and Bartlett’s Test of Sphericity, component loadings

Communalities

Initial Extraction
P}
f_eva_vers_functions 1,000 823 Rotated Component Matrix
f_eva_vers_tasks 1,000 881 Component
' 1 2 3 4 ] i
q_eva__dm_lnng_hehn.ree 1.000 795
n_senice o_eva_perf_general_spe 810
q_eva_dur_long_total 1,000 764 ed '
f_eva_dur_endur_careful 1,000 739 q_eva_per_general_spe 806
q_eva_dur_endur_enviro - ts
Arment 1,000 J72 g_eva_perf_consistency_ 757
. active_use '
0_Bva_semn_senice 1,000 814
eva_perf_consistenc
g_eva_sen_support 1,000 842 ?g”amgp - V- 683
f_eva_per_consistency_ -
active_use 1,000 62 f_eva_sen_support JBE0
q_eva_perf_general_spe i [_Beva_sen_senvice Ba8
ad 1,000 829 f_eva_dur_long_betwee ao1
o_eva_perf_general_spe n_semice ~
s B 1,000 837 f_eva_dur_long_total 784
q_eva_perf_consistency_ - f_eva_vers_tasks 834
reliable 1,000 122 : i
f_eva_vers_functions T
q_eva_prestige_look 1,000 818 q_eva_prestige_look 814
f_eva_prestige_status 1,000 808 o_eva_prestige_status 803
Extraction Method: Principal Component Analysis. o_eva_dur_endur_enviro
—- == - 8049
nment
KMO and Bartlett's Test
: : : o_eva_dur_endur_careful 806
Kaiser-Meyer-QOlkin Measura DfSamplmg Adequacy. 853 Extraction Method: Principal Component Analysis.
Bartlett's Test of Approx. Chi-Sguare 1687,712 Rotation Method: WVarimax with Kaiser Mormalization.
Sphericity df . . . .
91 a. Rotation converged in & iterations.
Sig. .oon
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Table 36.  Total variance explained

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Fotation Sums of Squared Loadings

Component Total % ofVariance | Cumulative % Total % ofVariance | Cumulative % Total % ofVariance | Cumnulative %
1 4 368 31,204 31,204 4 368 31,204 31,204 2,645 18,890 18,890
2 1,921 13,7148 44 923 1,921 13,7148 44 923 2,066 14 757 33,647
3 1,446 10,330 66,253 1,446 10,330 66,253 1,621 11,581 4522
4 1,198 8,064 63,817 1,198 8,064 63,817 1,607 11,4749 56,707
] 1,007 7,186 71,014 1,007 7,186 71,014 1,504 10,743 67,4449
5] a3 5,014 T6,032 a3 5018 T6,032 1,202 8,583 76,032
) Aao 4,146 g0178

a h24 3,740 B397

] A87 3,652 a7, 469

10 A73 3,374 90,848

11 449 3,210 94 058

12 333 2,378 96,435

13 273 1,951 98 387

14 226 1,613 100,000

Extraction Method: Principal Component Analysis.
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Table 37.  Convergent validity

I eva_vers I eva_long [ eva_endu ] eva_serv I eva_perf ] eva_pres nype (as deﬁned)l SE J P value j
q_eva_vers_fun (0.931) -0.066 0.024 -0.017 0.119 -0.036 " q_eva_vers_fun Reflective 0.055 <0.001 A
q_eva_vers_tas (0.931) 0.066 -0.024 0.017 -0.119 0.036 q_eva_vers_tas Reflective 0.055 <0.001
q_eva_dur_long 0.046 (0.899) 0.000 -0.088 -0.062 0.003 q_eva_dur_long Reflective 0.055 <0.001
q_eva_dur_long -0.046 (0.899) 0.000 0.088 0.062 -0.003 q_eva_dur_long Reflective 0.055 <0.001
q_eva_dur_endu -0.019 0.038 (0.843) -0.076 0.026 0.021 q_eva_dur_endu Reflective 0.056 <0.001
q_eva_dur_endu 0.019 -0.038 (0.843) 0.076 -0.026 -0.021 q_eva_dur_endu Reflective 0.056 <0.001
q_eva_serv_ser 0.016 0.065 0.067 (0.905) -0.019 -0.085 q_eva_serv_ser Reflective 0.055 <0.001
q_eva_serv_sup -0.016 -0.065 -0.067 (0.905) 0.019 0.085 q_eva_serv_sup Reflective 0.055 <0.001
q_eva_perf_con 0.036 0.052 0.069 -0.111 (0.858) -0.191 q_eva_perf_con Reflective 0.056 <0.001
q_eva_perf_con -0.170 0.103 0.002 0.084 (0.845) 0.217 q_eva_perf_con Reflective 0.056 <0.001
q_eva_perf_gen 0.023 0.000 -0.083 -0.045 (0.911) -0.019 q_eva_perf_gen Reflective 0.055 <0.001
q_eva_perf_gen 0.104 -0.147 0.017 0.074 (0.889) -0.003 q_eva_perf_gen Reflective 0.055 <0.001
q_eva_prestige 0.114 0.128 -0.051 0.002 -0.208 (0.872) q_eva_prestige Reflective 0.055 <0.001
q_eva_prestige -0.114 -0.128 0.051 -0.002 0.208 (0.872) v q_eva_prestige Reflective 0.055 <0.001 v
< > < >
Notes: Loadings are unrotated and cross-loadings are oblique-rotated. SEs and P values are for loadings. P values Notes: Loadings are unrotated and cross-loadings are oblique-rotated. SEs
< 0.05 are desirable for reflective indicators. and P values are for loadings. P values < 0.05 are desirable for reflective
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CR, CA, AVE and VIF

<

Table 38.
€eva_vers eva_long eva_endu eva_serv eva_perf €va_pres
R-squared
Adj. R-squared
Composite reliab. 0.928 0.894 0.831 0.901 0.930 0.863
Cronbach's alpha 0.845 0.763 0.693 0.780 0.899 0.683
Avg. var. extrac. 0.866 0.808 0.711 0.819 0.767 0.760
Full collin. VIF 2518 1.653 1.571 1.680 3.600 1.979
Q-squared
Min -4.882 -3.370 -2.233 -3.248 -3.418 -3.055
Max 0.768 0.891 1.571 1.156 1.113 1.388
Median 0.768 0.326 0.053 0.056 0.206 0.042
Mode 0.768 0.891 1.571 1.156 1113 1.388
Skewness -1.388 -0.916 -0.317 -0.663 -1.083 -0.578
Exc. kurtosis 2.090 0.031 -0.571 -0.075 0.942 -0.018
Unimodal-RS Yes Yes Yes Yes Yes Yes
Unimodal-KMV Yes Yes Yes Yes Yes Yes
Normal-JB No No No No No No
Normal-RJB No No Yes No No No
Histogram View View View View View View

>

Notes: Unimodal-RS = Rohatgi-Szikely test of unimodality; Unimodal-KMV = Klaassen-Mokveld-van Es test of

unimodality; Normal-JB = Jarque-Bera test of normality; Normal-RJB = robust Jarque-Bera test of normality; click on

"View" cell to see corresponding histogram.
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Importance of quality dimensions

Table 39. Descriptive statistics
Item Variable name Mean Std. Deviation N

Easy and convenient to use g_imp_easy_convenience 6,525 ,8127 240
Easy to just turn on and start using g_imp_easy use right away 5,392 1,6981 240
Lots of various functions g_imp_vers_functions 5,658 1,2476 240
Possible to use for different purposes g_imp_vers_tasks 6,338 ,9366 240
Long total life cycle g_imp_dur_long_between service 6,596 ,8074 240
Ability to work long time without service g_imp_dur_long_total 6,304 ,9912 240
No need for careful/cautious use g_imp_dur_endur_careful 5,442 1,4795 240
Ability to work even in unfavorable conditions g_imp_dur_endur_environment

(temperature, humidity, etc.) 5,388 15618 240
Accessibility of quality service (repair, etc.) g_imp_serv_service 5,146 1,6465 240
Accessibility of quality customer support g_imp_serv_support 4,704 1,9057 240
High tec_hnlcal characteristics g_imp_perf_features_camera 6.063 13569 240
(processing power, screen, memory, etc.)

Fast speed of work g_imp_perf_consistency active_use 6,521 ,7651 240
Ability to make good photographs g_imp_perf features battery 6,458 ,9409 240
Ability to work for a sufficient time without charging | q_imp_perf_general_speed 6,517 , 71867 240
Ability to work even during active use g_imp_perf_general specs 6,054 1,1209 240
Ability to work reliably and correctly g_imp_perf_consistency reliable 6,488 71921 240
Attractive appearance g_imp_prestige look 5,367 1,6103 240
Ability to demonstrate social status g_imp_prestige status 3,071 1,9618 240
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Table 40.

Correlations

q_imp_
g_imp_ g_imp_ |o_imp_ q_imp_ |perf_ g_imp_ g_imp_ g_imp_ |g_imp_

g_imp_ g_imp_ g_imp_ g_imp_ dur_long_ [q_imp_ dur_ dur_ q_imp_ q_imp_ perf_ consistency_ |perf_ perf_ perf_ perf_ g_imp_ g_imp_

easy easy_use_ |vers_ vers_ between_  (dur_long_ fendur_ |endur_ serv_ serv_ features_ [active_ features_  |general_  |general_ [consistency_ |prestige_  |prestige_

conveniencelright_away [functions  [tasks service total careful  lenvironment [service support camera  |use battery speed specs reliable look status
d_Imp_easy_ 1 405 318™ 266 389 232 196~ |215™ 218™ 203™ 232~ |184™ 155" 137" 047 088 313" 061
convenience
?ia'g't‘pa—vevgsyy—use— 405™ 1 304 103 278™ 332" 106™  [443™ 494 441" 2427|174 207" 120 154" | 203~ 423™ 257"
?Jr:gf&]":“— 318" 304™ 1 593" 203" 128" 105|311 261 158" 2997 | 271" 1307 308™ 399" [279™ 321" 246™
q_imp_vers tasks _ |266™ 103 593~ 1 148° 114 058|108 057 002 2247|297 094 2007 218" | 296 223" 140°
q_imp_dur_
long_between_ 389" 278" 203~ 148° 1 505" 224 |350™ 274 286" 210™  |322" 223" 244" 126 250~ 1347 021
service
So—tglnp—d”r—'ong— 232" 332" 128" 114 505™ 1 2227 | 259™ 273~ 234™ 120 | 287" 258™ 205™ 083 274 095 025
ga—r'gllgl—d“r—e”d“r— 196 196 105 058 224" 222" 1 476™ 413™ 288" 128" [169™ 076 076 061 1517 -,009 064
d_imp_dur_ 215™ 443™ 311" 108 350 259™ 476" L 617" 441" 322" |275™ 102” 184 234" | 209™ 1717 211"
endur_enVIronment
q_imp_serv_service |,218™ ,494™ ,261™ ,057 ,274™ 273" 4137|6177 1 ,679™ 264~ 189" ,159" 1717 2027|237 ,198™ ,168™
q_imp_serv_support |,203” 4417 158" 002 286~ 2347 288% | 4417 679 1 281%  |252” 246" 273" 274" | 221" 262" 300"
ggggfgperf—feat“re— 232" 242” 299™ 224 210™ 120 128" |322” 264 281" 1 335™ 131" 338™ 300" | 283~ 413” 222"
q_imp_perf_
consistency_ 184" 174" 271" 297" 322 287" 169~ | 275™ 189 252" 335" |1 394" 524" 509™  |511” 187" 140°
active_use
q_imp_perf_ « - « - - - " - . - - - - «

155 207 130 094 223 258 076|192 159 246 131 394 1 431 254 333 159 037
features_battery
a_imp_perf_ 137" 120 308" 200" 244" 205" 076|184 171 273" 338|524 431" 1 642|487 210" 185™
general_speed
q_imp_perf_ - . - x ox . e - ox e - - o
general. specs 047 154 399 218 126 083 061|234 202 274 300 509 254 642 1 559 216 259
q_imp_perf_ - - - - - N o - - - - - o . o .
consistency reliable 288 203 279 296 250 274 151|209 237 221 283 511 333 487 559 1 187 137
q_imp_prestige_look | 313~ 4237 3217 223" 1347 1095 -009  [1717 198” 262" 413" |187° 1597 2107 216~ 187" 1 474"
gt—a'tﬁ‘f—pres“ge— 061 257" 246™ 140 021 025 064 | 2117 168 300" 2227 | 140" 037 185™ 259~ [137" 474> 1

**. Correlation is significant at the 0.01 level (2-tailed).

[*. Correlation is significant at the 0.05 level (2-tailed).
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Communalities

Initial Extraction
o_imp_vers_functions 1,000 818
o_imp_vers_tasks 1,000 8145
o_imp_dur_long_betwee o
n_service 1,000 725
o_imp_dur_long_total 1,000 748
imp_dur_endur_carefu
;q_ b_aur_ - 1,000 882
imp_dur_endur_enviro
ﬁ;nenpt— —Enaut_ 1,000 694
_imp_semn_sernice 1,000 LBdiE
o_imp_semnv_support 1,000 Jqe3
o_imp_perf_consistency
_active_use 1,000 654
im erf_general_spe
o mP-PERGEnErELSh 1,000 709
im erf_general_spe
A{MP_pER_QEnEral-sp 1,000 791
o_imp_perf_consistency o
_reliable 1,000 626
o_imp_prestige_look 1,000 037
o_imp_prestige_status 1,000 806

Extraction Method: Principal Component Analysis.

KMO and Bartlett's Test

Rotated Component Matrix®

Table 41. Communalities, KMO and Bartlett’s Test of Sphericity, component loadings

Component

[

3 4

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of
Sphericity df

Sig.

Approx. Chi-Square

T76
1165576
91

000

q_imp_perf_general_spe
cs

o_imp_perf_general_spe
ed

o_imp_perf_consistency

_reliable

q_imp_per_consistency

_active_use

O_imp_sery_semnvice
o_imp_sen_support

o_imp_dur_endur_enviro
nment

q_imp_vers_tasks
o_imp_vers_functions
o_imp_dur_long_total

o_imp_dur_long_betwee
n_sernvice

q_imp_prestige_status
o_imp_prestige_look

o_imp_dur_endur_carefu
I

873
A

608

86T
83z

240
803

i
794

209

Extraction Method: Principal Component Analysis.

Raotation Method: Warimax with Kaiser Marmalization.

a. Rotation converged in 6 iterations.
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Table 42.  Total variance explained

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Fotation Sums of Squared Loadings

Component Total % ofVariance | Cumulative % Total % ofVariance | Cumulative % Total % ofVariance | Cumnulative %
1 4 368 31,204 31,204 4 368 31,204 31,204 2,645 18,890 18,890
2 1,921 13,7148 44 923 1,921 13,7148 44 923 2,066 14 757 33,647
3 1,446 10,330 66,253 1,446 10,330 66,253 1,621 11,581 4522
4 1,198 8,064 63,817 1,198 8,064 63,817 1,607 11,4749 56,707
] 1,007 7,186 71,014 1,007 7,186 71,014 1,504 10,743 67,4449
5] a3 5,014 T6,032 a3 5018 T6,032 1,202 8,583 76,032
) Aao 4,146 g0178

a h24 3,740 B397

] A87 3,652 a7, 469

10 A73 3,374 90,848

11 449 3,210 94 058

12 333 2,378 96,435

13 273 1,951 98 387

14 226 1,613 100,000

Extraction Method: Principal Component Analysis.
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Table 43.  Convergent validity

imp_vers | imp_long | imp_endu imp_serv imp_perf imp_pres IType (as defined)] SE [ P value ]
q_imp_vers_fun (0.893) -0.053 0.007 0.079 0.064 0.074 A q_imp_vers_fun Reflective 0.055 <0.001 A
q_imp_vers_tas (0.893) 0.053 -0.007 -0.079 -0.064 -0.074 q_imp_vers_tas Reflective 0.055 <0.001
q_imp_dur_long 0.030 (0.867) 0.016 0.020 0.028 -0.025 q_imp_dur_long Reflective 0.055 <0.001
q_imp_dur_long -0.030 (0.867) -0.016 -0.020 -0.028 0.025 q_imp_dur_long Reflective 0.055 <0.001
q_imp_dur_endu -0.074 -0.026 (0.859) -0.137 0.033 -0.012 q_imp_dur_endu Reflective 0.056 <0.001
q_imp_dur_endu 0.074 0.026 (0.859) 0.137 -0.033 0.012 q_imp_dur_endu Reflective 0.056 <0.001
q_imp_serv_ser 0.102 -0.024 0.116 (0.916) -0.035 -0.076 q_imp_serv_ser Reflective 0.055 <0.001
q_imp_serv_sup -0.102 0.024 -0.116 (0.916) 0.035 0.076 q_imp_serv_sup Reflective 0.055 <0.001
q_imp_perf_con -0.008 0.100 0.191 -0.147 (0.781) -0.171 q_imp_perf_con Reflective 0.056 <0.001
q_imp_perf_gen -0.021 0.002 -0.168 0.051 (0.824) 0.047 q_imp_perf_gen Reflective 0.056 <0.001
q_imp_perf_gen 0.029 -0.188 -0.092 0.129 (0.844) 0.151 q_imp_perf_gen Reflective 0.056 <0.001
q_imp_perf_con -0.001 0.101 0.086 -0.045 (0.786) -0.042 q_imp_perf_con Reflective 0.056 <0.001
q_imp_prestige 0.034 -0.038 -0.095 -0.104 -0.066 (0.858) q_imp_prestige Reflective 0.056 <0.001
q_imp_prestige -0.034 0.038 0.095 0.104 0.066 (0.858) v q_imp_prestige Reflective 0.056 <0.001 v
< > < >
Notes: Loadings are unrotated and cross-loadings are oblique-rotated. SEs and P values are for loadings. P values  Notes: Loadings are unrotated and cross-loadings are oblique-rotated. SEs
< 0.05 are desirable for reflective indicators. and P values are for loadings. P values < 0.05 are desirable for reflective
indiratare
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Table 44,

R-squared

Adj. R-squared

Composite reliab,

Cronbach's alpha

Avg. var. extrac.

Full collin. VIF

Q-squared

CR, CA, AVE and VIF

113



Appendix 3. Data-based models

Evaluation of quality dimensions

eva_vers
(R)2i

R2=0.58 eva_endu
(R)2i

net_qual
(R)2i

. eva_ease _
' K g=0.24
p=-0.27 (R)i (P<{01)
(P<EU1H
(P<. eva_long
dig_comp (R)2i
(R)3i R*=0.37

eva_perf >0.18
(R)4i (P<.(4

8=0.45
(P<.0

eva_pres
(R)2i

R%=0.31

Figure 22. Smartphone quality evaluation model
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Model fit and quality indices

Average path coefficient (APC)=0.320, P<0.001

Average R-squared (ARS)=0.348, P<0.001

Average adjusted R-squared (AARS)=0.342, P<0.001

Average block VIF (AVIF)=1.202, acceptable if <= 5, ideally <= 3.3

Average full collinearity VIF (AFVIF)=1.678, acceptable if <= 5, ideally <= 3.3
Tenenhaus GoF (GoF)=0.534, small >= 0.1, medium >= 0.25, large >= 0.36
Sympson's paradox ratio (SPR)=1.000, acceptable if >= 0.7, ideally = 1

R-squared contribution ratio (RSCR)=1.000, acceptable if >= 0.9, ideally = 1
Statistical suppression ratio (SSR)=1.000, acceptable if >= 0.7

Nonlinear bivariate causality direction ratio (NLBCDR)=1.000, acceptable if >= 0.7

Figure 23. Smartphone quality evaluation model fit
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Table 45. Path coefficients and P-values
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Table 46. Standard errors and effect sizes
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Importance of quality dimensions

dig_comp
(R)3i

imp_vers
(R)2i
R?=0.29

Figure 24. Smartphone quality importance model
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Model fit and quality indices

Average path coefficient (APC)=0.296, P<0.001

Average R-squared (ARS)=0.297, P<0.001

Average adjusted R-squared (AARS)=0.289, P<0.001

Average block VIF (AVIF)=1.025, acceptable if <=5, ideally <= 3.3

Average full collinearity VIF (AFVIF)=1.377, acceptable if <= 5, ideally <= 3.3
Tenenhaus GoF (GoF)=0.481, small >= 0.1, medium >= 0.25, large >= 0.36
Sympson's paradox ratio (SPR)=1.000, acceptable if >= 0.7, ideally = 1

R-squared contribution ratio (RSCR)=1.000, acceptable if >= 0.9, ideally = 1
Statistical suppression ratio (SSR)=1.000, acceptable if >= 0.7

Nonlinear bivariate causality direction ratio (NLBCDR)=1.000, acceptable if >= 0.7

Figure 25. Smartphone quality importance model fit
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Table 47. Path coefficients and P-values

Figure 26.
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Table 48. Standard errors and effect sizes
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