
Citation: Nowakowski, M.; Porębski,
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Abstract: The article presents analysis and evaluation of information usefulness efficiency for recipi-
ents with secondary and higher education using the example of information and shopping websites.
Different levels of quality and information usefulness efficiency have an impact on different ways
of processing information by users which, in turn, may result in different consumer behavior and
their decisions. The study describes the basic methodological assumptions, the research evaluation
procedure of information usefulness efficiency, and the forms of informational content and various
forms of information presentation and visualization, as well as the results of data analysis from the
study conducted on a group of respondents. In order to determine the factors that have the greatest
impact on the perception of information usefulness on websites by users, the data obtained from the
study using various methods, such as online questionnaire, usability testing and heuristic analysis,
were analyzed using the DEA method, which is usually used for the analysis and evaluation of
efficiency. The results of the research presented in this article can be useful in creating assumptions
for methods of content presentation and visualization of various forms of content building for the
needs of different user groups for information and business websites.

Keywords: information usefulness efficiency; forms of information and content presentation; online
questionnaire; usability testing; heuristic analysis; DEA method

1. Introduction

In today’s increasingly developed information society, one of the most popular media
for years, allowing almost unlimited access to information from anywhere in the world, is
the Internet. Thanks to web pages, websites and internet services, web users can browse
any informational content, watch multimedia materials, communicate, shop or use online
programs and applications. However, with the growing number of possible applications
of the Internet, the amount of data collected in it also grows year by year. As a result,
finding interesting content often becomes very difficult, time-consuming, and sometimes
even impossible. Therefore, currently one of the main problems in accessing the requested
information on the Internet is not the lack of its occurrence, but huge overloading, informa-
tion gap and asymmetry, useless and incomprehensible ways of organizing and presenting
information, or the multitude of IT tools enabling access to content on different ways.
Therefore, appropriate ways of defining, describing, organizing and presenting content
on websites are becoming more and more important for users, which in turn affect the
usefulness of shared information and the increased effectiveness of mutual communication
using websites and internet services. In turn, the most important goals for companies and
organizations, operating online and striving for a high level of efficiency in their business,
should be sustainable activities in relation to economic, social and environmental perfor-
mance, otherwise referred to as corporate sustainability [1,2]. Moreover, such institutions
should also be interested in using the idea of digital sustainability, that is, the use of IT
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tools for creating, using, transmitting, or sourcing electronic data for organizational ac-
tivities, as well as introducing modern digital innovations and smart technologies into
its business in order to ensure sustainable economic growth now and in the future [3,4].
Another important aspect of digital sustainability should also be attention paid to a high
level of digital products and resource usability, due to the fact that there are more and more
applications of modern technologies such as ICT, IoT or AI/ML in different areas of the
economy [4,5]. Because of the fact that there is currently little research on the evaluation of
information usefulness efficiency on websites in terms of sustainability, the authors of the
article decided to cite the literature review of the research and concepts related as closely as
possible to the issues raised in the work.

Interpersonal communication is the basis of existence and one of the most basic and
oldest social processes that determines the existence and functioning of the world [6,7].
In the social sciences and humanities, communication is seen as a contact with people
and a manifestation of mutual interactions, whose purpose is to share knowledge and
information, as well as maintaining the social context needed to exchange thoughts, skills,
feelings and ideas [8–10]. These processes take place by means of assigning and receiving
the meaning of specific behaviors and symbols formed by words, images, gestures, sounds
or touch. By communicating with each other, people receive and transmit information
through individual senses, such as: eyesight, hearing, smell, touch or taste [11]. In business
and organization, communication is a process that plays a significant role in the imple-
mentation of basic management functions, serves the purpose of providing information
and mutual communication between the organization’s stakeholders and is the basis for
building relationships between the company and the environment [12,13]. It is especially
important to understand the form, content and meaning of the message between the sender
and the recipient, thanks to which the main functions of the organization’s activities are
satisfied, such as, among others: informing, planning, organizing, controlling and moti-
vating [14–16]. In turn, in marketing, communication is a system of actions and means
by which the company transfers various information to the market and tries to shape the
behavior of both internal and external recipients. Marketing communication involves the
coordination of promotional activities and other marketing activities in order to commu-
nicate with customers, which takes place by receiving and transmitting specific content
or information [17,18]. One of the most popular, relatively cheap and quick-to-function
communication channels used on a large scale in marketing communication are websites
and internet services based on electronic media. They also perform a basic function ac-
cording to the assumptions of the communication model in a hypermedia computing
environment, which combines the possibilities of the mass communication model with
the model of individualized communication, and also introduces a new quality of the
process to marketing communication. This model presents a new meaning of the message,
which is characterized by multimedia, the content and form of the message changing
qualitatively, and the relationships and communications between marketing entities taking
place interactively [19,20].

Effectiveness is a concept that has many meanings and various interpretations in the
sciences of economics and management. One of the most frequently used approaches is
efficiency or economy, which is the result of the activity of a business entity or specific
project and the result of the relation between the obtained effects and the incurred costs.
This effectiveness can be estimated before and after the activity starts, and the inputs
can be expressed in terms of resources or costs [21–23]. Another popular approach is
effectiveness or organizational effectiveness, which means the ability of a business entity
or enterprise to adapt currently and strategically to changes in the environment as well
as productive and economical use of resources to achieve the adopted goals [22,24,25].
Regardless of how different definitions of effectiveness are understood and interpreted,
the general concept of effective communication is understood to mean the receipt of a
message in the same sense as the intention of the sender, that is as the realization of a
cognitive goal [26,27]. The task of effective communication is the most adequate transfer
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of widely understood information; that is, the ability to fulfill the intention of the act of
communication. Adequacy refers here to the appropriate time, function, social reach and
the content of the act of communication [28]. Effective communication between people
depends, among other things, on similarities in communication skills and attitudes, degree
and type of education, social experiences or culture of the sender and receiver [27]. On
the other hand, to define organizational communication as effective, it should meet the
following conditions: it should be based on business goals, rely on a clear set of expected
results, create a pleasant climate, influence attitudes and focus on transforming information
first into understanding and then into action [29,30].

Information is a concept that has a very large number of definitions and various
interpretations among others due to its original character. For the purposes of analyzing
the communication process, the concept of information should be understood as content
expressed in linguistic and/or non-linguistic signs that means something to someone [31].
In turn, from the point of view of economics and management sciences and in the context of
effective communication, it can be said that information is data that have been interpreted
by its recipient or recipients and used for a specific purpose. Data are understood here
as all kinds of facts, numbers and symbols that have not yet been analyzed and properly
prepared [32]. According to P. Sienkiewicz, information is a set of facts, events or features of
specific objects (things, processes, systems) contained in a message (statement), presented
and given in such a form (figure) that allows the recipient to respond to the situation and
take appropriate mental or physical action [33]. On the other hand, Wiener believes that
information is a certain content, the source of which is the outside world, and the process
of obtaining it is related to the adaptation of people to this world [34]. As can be seen in the
above definitions, the concepts of data, message and content are essential elements in the
process of informing. However, there are significant differences between informing and
communicating, related inter alia with different goals of both processes, its participants
or mutually occurring relations. Therefore, according to D. Weiss, informing concerns the
transmission and reception of structured data, while the purpose of communication is the
exchange of information aimed at changing someone’s consciousness [35,36]. In turn, A.
Bartoli believes that only the sender of the message plays an active role in informing, while
in the process of communication there is interaction between the participants; besides, it is
an act, a subject and means of communicating information at the same time [37]. Features
of information are selected aspects that describe it in more detail and include the following
three characteristics: quality, value and usefulness. The information quality consists of
appropriate features that information should have, so that its quality is at a sufficiently high
level. The most often desired quality features of information include: timeliness, accuracy,
veracity, adequacy, completeness, readability, etc. [32,38,39]. The information value usually
means a certain feature that determines the measure of its suitability, but this feature is
also referred to as valuableness, usefulness, importance of information or utility value [40].
According to A. Charkiewicz, the information value is also a combination of various
features related to its quality and usefulness in terms of a specific recipient and decisions
made by him [41]. Usefulness in the information dimension is related to the qualitative
theory of information, which was first described by M. Mazur, and according to which the
utility of the information concept determines its quality (inter alia accuracy, authenticity,
etc.), amount (appropriate range of time and flowing frequency), and relationship with
tasks (validity of the subject) [42]. According to P. Sienkiewicz, information usefulness is
also related to the probability of achieving the intended goal for the taken action. Therefore,
if the action is taken together with the information received, and the goal is achieved to a
greater extent than it would have been before obtaining it, it can be said that the information
was useful. Therefore, the effect of the taken actions must differ significantly before and
after obtaining specific information [33]. According to Bogdan Stefanowicz in one of the
most synthetic approaches presenting the useful information, it is said that this information
should have the right content and be delivered at the right time and in the right form [43].
The information usefulness collected on the website is a number of different criteria that
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should be characterized by information content that is available, current or understandable
to recipients [38,39]. The evaluation criteria of information usefulness for their suitability
for a user may be features such as: accuracy, veracity, timeliness, completeness, reliability,
adequacy, form, frequency of use, scope, coherence, source, time horizon, etc. [38,44,45].

Usability in the context of digital products is a scientific discipline dealing with the
ergonomics and functionality of interactive devices and electronic applications, among
others in terms of the ease and convenience of using websites and internet applications.
Web usability, according to the ISO 9241-11 standard, defines the extent to which the website
can be used by specified users to achieve specified goals in a specified context of use [46].
According to J. Nielsen, one of the best-known experts, the usability of an IT product is
determined by such components as ease of learning, effectiveness of achieving goals in
working tasks, ease of remembering acquired skills, system tolerance for errors and level of
user satisfaction understood as a pleasure felt with system use [47]. In Nielsen’s opinion,
usability is also a quality attribute which evaluates how easy to use user interfaces are and
refers to methods of improving ease and pleasure of use during the design process [48].
In turn, another of the known practitioners of designing useful websites, namely S. Krug,
calls to not make users unnecessarily think while using digital products. According to
him, usability means the certainty that something works well and a person with average
skills or experience can use it as intended, without being frustrated. In Krug’s opinion,
useful things are characterized by such features as helpfulness, ease of learning, ease of
remembering, effectiveness, efficiency, and being desirable and delightful [49]. Another
approach for understanding information in the context of its usefulness in information
systems are different concepts related to technical usability of these systems. Therefore,
for end users, such aspects as perceived usefulness, perceived ease of use and usability
of computer systems are important. According to F.D. Davis, the perceived usefulness
is the degree to which a person believes that using a particular system would enhance
her performance [50]. This type of usefulness has been confirmed by many researchers
as a reliable and effective indicator to use for various information technologies by users
with different levels of knowledge and experience. However, according to S.A. Gahtani,
the perceived ease of use is the degree to which a person believes that using a particular
system will not result in additional costs associated with its operation [51]. This type of
usefulness describes the extent to which something new is not perceived as difficult to
understand in study or practical use. In addition, as stated, E.M. Rogers perceived ease of
use to be considered as the degree to which consumers perceive a new product or service
as a better than its alternatives [52]. However, according to J. Nielsen, the usability of a
computer system is the extent to which the system can be used by specified users to achieve
specific purposes, consistent with the rules of effectiveness, efficiency and satisfaction in a
specified context of use [53]. In practice, usability is a field of knowledge dedicated to the
convenience and ergonomics of using computer systems, and in particular of Internet sites.
The web service is useful when the first visit attracts the attention of visitors, and further
browsing allows intuitive use of its resources [49,54].

Evaluation of information usefulness efficiency was treated by the authors of this
article in the context of its economic efficiency evaluation, that is as a result of the relation
between the obtained effects and incurred expenses. This is due to the fact that, on the
one hand, access to the desired information enables the fulfillment of various information
needs (income, effects, etc.), and on the other hand, actually getting to the right information
is usually associated with incurring various related charges (costs, expenses, etc.). The
literature on the subject points out that information has the potential to create effects or
specific revenues, which is now reflected in its treatment as the fifth resource, as it meets the
conditions imposed on resources in general, such as work, ground, capital or organization.
Moreover, information as a resource has specific properties, such as the possibility of any
use to achieve specific goals, having value and the requirement to incur costs to obtain them,
being a mobile and non-consumable resource, manifesting the synergy effect, property
of duplication and easy copying without leaving a sign of this treatment, or being an
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experimental good and a source of profit [55–57]. On the other hand, information is also
characterized by the possibility of generating costs, which is especially noticeable during
its acquisition, storage, processing, sending and sharing with recipients. This is related to
the involvement of appropriate specialists, taking someone’s time, and using appropriate
resources; that is, incurring specific financial, time and personnel costs. This is particularly
evident in the case of media information markets, where most often the fixed costs of
generating and preparing information are high (e.g., film production), while the variable
costs of information reproduction are usually low (e.g., duplicating copies of film discs).
Therefore, any information valuation should be carried out on the basis of its value, not
just the cost of production [58]. Moreover, in order to obtain information that is more
reliable, accurate and meeting the relevant quality requirements than the standard, it is
necessary to incur higher costs, spend more time and put in more effort [55–57]. Other
costs related to the use of information include psychological and cognitive barriers, such
as: lack of appropriate knowledge to handle information, information overload, problems
with remembering information, switching costs, costs of paying attention or information
asymmetry [59].

The study presented in this article makes a significant contribution to the existing liter-
ature. It is one of the first studies on the analysis and evaluation of information usefulness
efficiency applied to websites, using a combination of various types of quantitative and
qualitative methods in research and analysis. The following four methods were used in
the study: internet survey, usability testing, heuristic analysis and the DEA method. The
article fills the research gap in the discussion on the possibility and applicability of using
the DEA method on efficiency evaluation in a situation, where the role of decision-making
units (DMUs) was given to people (respondents of the survey), and not machines, devices
or institutions, as is usually practiced.

The article is structured as follows. In the first section, the literature review of the
research and concepts related to the issues raised in the article on the evaluation of informa-
tion usefulness efficiency on websites in terms of sustainability was reviewed. The second
section characterizes the research problem, the research procedure, the research entity,
the research object and thematic scope as well as the methods used in the research. The
third section describes the individual stages of the research procedure, presents graphically
obtained results from the preliminary data analysis carried out on the group of respondents
and the main data analysis using the DEA method, and also carries out a detailed interpre-
tation of the presented data. The fourth section makes a general interpretation of the results
obtained from the study in terms of the evaluation of information usefulness efficiency on
websites, summarizes the research carried out and draws conclusions for the future.

2. Materials and Methods

The research problem of the article is the analysis and evaluation of information
usefulness efficiency applied to selected information and shopping websites with the use of
selected methods. The evaluation of information usefulness efficiency was focused mainly
on available informational content and various forms of information presentation and
visualization, such as text, graphics, images, pictures, movies and information graphics.
In addition, attention was also paid to knowledge increase aspects, cognitive aspects and
user experience (UX) aspects. The selected research problem was prepared and developed
on the basis of quantitative research (internet survey) and qualitative research using the
usability testing and the heuristic analysis. Analysis of the results was carried out with the
use of the DEA method.

The research entity survey conducted in May 2021 used a 34-person group of respon-
dents, which was selected for the study by the targeted selection method and represented
people with secondary and university education. The sample size was considered as statis-
tically representative due to the specificity of the study related to the website’s usability
evaluation. All respondents were students; most of them graduated from some form of
higher education (52%), a smaller fraction graduated from high school (40%), and the others
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graduated from technical high school (8%). The vast majority of the respondents were
citizens of Polish nationality (90%), and the others (10%) were citizens of other countries.
All respondents represented two different age groups of young people aged 18–22 years old
(65%) and 23–26 years old (35%). Among the respondents, the majority were women (57%)
and the remainder were men (43%). From the answers obtained from the respondents, it
can be concluded that exactly everyone (100%) uses the Internet several times a day. The
most popular form of communication using the Internet among respondents were mobile
devices (83%) and stationary devices such as laptops (57%); the use of desktop computers
(44%) and tablet devices (4%) were reported significantly less.

The research objects were five different Polish-language internet services with the
possibility of content reading and browsing, as well as online shopping. The websites
included in the study, in terms of analysis and evaluation, were fully functional software
products used to transmit and receive information content in various forms, scope and
functionality. For the study, services with informative articles were selected based on the
following aspects: the one selected topic, various forms of information presentation in the
article, the time needed to read the textual content and view the multimedia content in
the article, and the length of the article’s total content counted by the number of screens
to scroll. Selected websites were characterized by various forms of information content
presentation on the one specified topic, such as: textual content combined with images,
pictures, movies, or infographics; full product specification in the form of textual content
with a picture gallery; full product specification in the form of textual and multimedia
content with software interactions; full product specification and the possibility of making
online purchases and suggestions of sample products on the selected topic.

The thematic scope of the research was a group of electronic devices such as smart-
watches, whose popularity in society in recent years is much higher than traditional watches
and still growing. The smartwatch is a wearable computer, in the form of a watch with
a touch screen and the size of a wristwatch, that meets all the functions of a traditional
electronic watch and additionally has some smartphone functions and telemetry functions.
Smartwatches most often operate based on mobile operating systems, are equipped with
various types of wireless communication, and may have various additional functions, such
as a digital camera, accelerometer, thermometer, pedometer, heart rate monitor, altimeter,
barometer, compass, GPS receiver, MP3 player and more [60].

The research procedure of analysis and evaluation of information usefulness effi-
ciency applied to the selected information and shopping websites consisted of taking the
following steps:

1. Creation of the survey, conducting the survey on selected websites and collecting data
from respondents using the usability testing and heuristic analysis;

2. Preliminary data analysis using normalization and construction of a hierarchical
structure of criteria, which contain the list of eight groups of criteria related to different
aspects of information usefulness, thematically assigned main criteria and obtained
values of final results;

3. Main data analysis using the DEA method and data interpretation for main criteria
within the CCR-I and the BCC-I model;

4. Drawing out conclusions from the analysis.

The usability testing is one of the most popular UX qualitative research methods,
used for usability evaluation and based largely on the user-oriented design approach. This
method is used primarily to assess the functionality and usability of websites [61]. Usability
tests, as opposed to group tests, are usually carried out on individual users and rely on the
practical use of selected functions of a website. During the performance of specific tasks,
participants are asked to pay attention to what they see, do and feel, and then describe
their impressions orally or in writing. The purpose of the research is to check the correct
functioning of the website and to detect areas where users have problems, and then to
provide recommendations for improvement [62].
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The heuristic analysis is one of the UX expert research methods based on a group
assessment made by specialists in a selected field, the so-called experts. These meth-
ods use the opinions and assessments of various people (e.g., experts, professionals and
non-professionals) involved in solving a given problem, finding facts and relationships be-
tween them and formulating their own uninhibited judgments and proposals for solutions.
Heuristic analysis deals with the study of creative thinking processes and formulating
recommendations, which application allows for more effective problem solving [63]. The
use of heuristic analysis to evaluate website usability usually consists of determining the
degree of its compliance with recognized design principles, the so-called heuristics, UX
guidelines, requirements or other evaluation criteria [48].

The data envelopment analysis method (DEA) is a linear mathematical programming
technique that is used for the evaluation of the effectiveness (performance or efficiency) of
a group of complex entities, referred to as decision-making units (DMUs). The DEA is one
of the most widely applied non-parametric methodologies used to study frontier efficiency,
ever since its introduction in 1978 by Charnes, Cooper, and Rhodes (acronym: CCR), that
has grown into a powerful mathematical and linear programming technique [64,65]. The
DEA method, as a non-parametric method, was created to overcome the limitations of
various disadvantages of parametric methods, which means that it does not require the
presentation of a functional relationship between inputs and outputs. The subject of the
analysis of this method is efficiency or productivity; how DMUs transform their inputs into
outputs. This method determines the most effective unit among the respondents, and the
results of the others are referred to by creating a ranking of all units and demonstrating a
leader worth following (the so-called benchmark). One of the main goals of DEA analysis
is to improve the efficiency of ineffective DMUs, which, in relation to the reference unit, is
referred to as the projection at the limit of production possibilities. As the type of set of
units is not strictly defined here, any units capable of transforming inputs into outputs can
be included in the analysis, and therefore units such as service, manufacturing, commercial,
public sector or non-profit organizations can be analyzed [66,67]. However, the set of
decision units to the analysis must be carefully selected in order to make meaningful
comparisons. Therefore, the group of examined units should have a finite number, be fairly
homogeneous, pursue the same goal and operate under the same market conditions [68].
The overall assessment of the productivity level for individual DMUs in the DEA method
is measured as the quotient of the weighted sum of inputs (costs) to the weighted sum of
outputs (revenues), where the result is a pointer in the range 0 to 1 [65,69]. In the DEA
method, many models are distinguished, according to the orientation criterion and the scale
effects criterion. The two basic and most commonly used models include the CCR and BCC
models, which can be additionally input- or effect-oriented. In the CCR model, in which an
assumption of constant returns to scale is made, the relative efficiency of a given unit is the
same for input and output orientation, therefore CCR-I and CCR-O have the same result. In
turn, the input-oriented BCC-I model is the first and most popular modification of the basic
CCR-I model, which in turn has an impact on the method of estimating effectiveness. The
BCC-I model is a model that assumes the existence of variable returns to scale (VRS), thanks
to which it is possible to recognize whether the ineffectiveness of a given object results from
the waste of inputs (the so-called pure technical ineffectiveness) or from operating in the
non-optimal area of economies of scale (the so-called scale ineffectiveness). It may also be
seen that the object is ineffective both technically and in terms of scale, which demonstrates
the presence of so-called global technical ineffectiveness [70–73]. The DEA method has
been widely used, researched and developed by scientists and practitioners all over the
world for over 40 years since its inception in a variety of areas and types of units, such as
schools, hospitals, universities, banks, agriculture, transportation, courts, companies, cities,
regions and countries [65,66,74,75].
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3. Results
3.1. The Survey

In the first stage of the research procedure, in order to collect data from respondents,
an electronic survey was created using the free of charge Google Forms online survey sys-
tem [76]. The survey study was based on the evaluation of selected criteria and performing
simple successive tasks, which were performed in a network environment using an internet
browser application and selected internet information and shopping services. All of the
tasks were evaluated by respondents on a slightly extended Likert scale for values from 0
(lack of or lowest rating) to 5 (highest rating), based on the level of satisfaction and usability
fulfillment of specific qualitative and impression criteria for content on selected internet
services [77].

3.2. The Preliminary Data Analysis and Presentation of the Survey Results

In the second stage of the research procedure, preliminary data analysis was performed
for a specific research problem. For this purpose, eight groups of criteria, related to different
aspects of information usefulness, were built. The created groups of criteria were selected
thematic areas of analysis and evaluation of information usefulness, and they related to
the content and impressions of the articles, published on the analyzed websites, as part
of the following aspects: informational, information presentation, knowledge increase,
cognitive, user experience (UX) and economic effectiveness. Then, a list of thematically
related main criteria was assigned to each of the groups of criteria, which were additionally
divided into criteria with the feature of income (effect) or cost (input). The total number of
groups for the criteria was eight and was selected on the basis of the analyses results of the
effectiveness evaluation models in the context of the overall assessment of quality or level
of provided services, which were carried out by other researchers [78–80]. Furthermore,
in this stage, assigning cost-income features to the criteria was related to the need for
further analysis and evaluation of the information usefulness efficiency using the DEA
method. In addition, it was assumed that the income criteria (outputs) were a kind of
web article usefulness property which the recipient experienced after reading the content
of the article on the website, thanks to which he was potentially satisfied with the article
as an informative product and he was able to obtain additional values for himself, e.g.,
information, knowledge, wisdom, etc. In turn, the cost criteria (inputs) were a kind of web
article usefulness property related to the article as an informative product and incorporating
all costs of its production, storage on the website and its further distribution. The number
of individual income criteria within the selected groups of criteria varied and ranged from
a minimum of two to a maximum of five main criteria. The number of individual cost
criteria, as in the case of the income criteria, was also varied and ranged from a minimum of
three to a maximum of seven main criteria. The condition for selecting a certain number of
income and cost criteria within one group of criteria was the fulfillment of the determining
assumption that the product of the number of income and cost criteria must be smaller
than the total number of respondents who took part in the survey [81–83].

As part of the second stage, the results of the data analysis carried out for a specific
research problem were presented. Exceptionally in this stage and in order to clearly show
the results obtained in the study, the data from individual respondents were averaged to
one value and then normalized for comparison purposes. Symbols of the main criteria
(MC-01-O, . . . , MC-16-O and MC-01-I, . . . , MC-15-I), a list of names of individual main
criteria, a profitable (output) or costly (input) type of criterion feature and values obtained
from the survey after preliminary data analysis in the context of five analyzed websites
(Site-1, Site-2, Site-3, Site-4, Site-5) are presented in the following Table 1.
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Table 1. Structure of each group of criteria and assigned main criteria with obtained results from the
survey (source: self-study).

Symbol
Short Name of Criterion Criterion

Feature
Data from Survey Study

Thematic Websites

Aspects of Informational, Information Presentation, Knowledge Increase,
Cognitive, UX and Economic Effectiveness Information Usefulness Site-1 Site-2 Site-3 Site-4 Site-5

Group I. Informational aspects in the content of the article

MC-01-O The occurrence diversity of multiple-meaning information in the content of the article Output 0.39 0.55 0.57 0.46 0.69
MC-02-O The usefulness of the entire content of the article in the future Output 0.58 0.71 0.74 0.63 0.72
MC-01-I The timeliness of textual and graphic content on the website Input 0.75 0.81 0.83 0.79 0.90
MC-02-I The substantive quality of textual and graphic content on the website Input 0.77 0.83 0.80 0.74 0.89
MC-03-I The availability of the entire textual and graphic content on the website Input 0.78 0.76 0.77 0.75 0.90
MC-04-I The informational completeness of textual and graphic content on the website Input 0.77 0.78 0.78 0.74 0.86
MC-05-I The matching amount of text content to amount of graphic content on the website Input 0.84 0.86 0.91 0.58 0.82

Group II. Information presentation aspects in the content of the article

MC-03-O The ease and reading comfort of textual and graphic content of the article Output 0.78 0.76 0.77 0.79 0.85

MC-04-O The level/amount occurrence of multiple-meaning knowledge in the content of
the article Output 0.44 0.52 0.57 0.52 0.63

MC-06-I The presentation attractiveness of the textual content of the article Input 0.63 0.65 0.74 0.66 0.94
MC-07-I The presentation attractiveness of the graphic content of the article Input 0.56 0.64 0.72 0.75 0.97

MC-08-I The quality of the information presentation forms for textual and graphic content in
the article Input 0.72 0.69 0.75 0.62 0.91

MC-03-I The availability of the entire textual and graphic content on the website Input 0.78 0.76 0.77 0.75 0.90
MC-09-I The presentation aesthetics of textual and graphic content on the website Input 0.63 0.58 0.71 0.69 0.97
MC-04-I The informational completeness of textual and graphic content on the website Input 0.77 0.78 0.78 0.74 0.86
MC-05-C The matching amount of text content to amount of graphic content on the website Input 0.84 0.86 0.91 0.58 0.82

Group III. Knowledge increase aspects in the content of the article

MC-04-O The level/amount occurrence of multipl- meaning knowledge in the content of
the article Output 0.44 0.52 0.57 0.52 0.63

MC-05-O The amount of knowledge acquired on the selected topic from the article Output 0.56 0.66 0.70 0.54 0.74
MC-06-O The quality of knowledge acquired on the selected topic from the article Output 0.61 0.71 0.70 0.64 0.79
MC-04-I The informational completeness of textual and graphic content on the website Input 0.77 0.78 0.78 0.74 0.86
MC-10-I The amount of knowledge contained in the article on the selected topic Input 0.68 0.76 0.78 0.61 0.79
MC-11-I The quality of knowledge contained in the article on the selected topic Input 0.73 0.78 0.78 0.63 0.82

Group IV. Cognitive aspects of the article’s content message

MC-07-O The level of concentration/attention while reading the article Output 0.63 0.64 0.67 0.58 0.77
MC-08-O The level of remembered information from the entire article Output 0.71 0.68 0.70 0.63 0.77
MC-09-O The level of acquired new information from the entire article Output 0.50 0.67 0.66 0.57 0.70
MC-10-O The level of cognitive fatigue and exhaustion after reading/browsing the article Output 0.66 0.57 0.59 0.61 0.80
MC-12-I The intelligibility of textual content in the article Input 0.84 0.86 0.86 0.79 0.88
MC-13-I The intelligibility of graphic content in the article Input 0.84 0.76 0.80 0.82 0.91
MC-14-I The total length of the article on the website Input 0.75 0.61 0.78 0.73 0.90

MC-15-I The number of elements on the website distracting from proper access to the
information contained in the article Input 0.75 0.57 0.46 0.70 0.74

Group V. UX aspects of the article in terms of textual content on the website

MC-03-O The ease and reading comfort of textual and graphic content of the article Output 0.78 0.76 0.77 0.79 0.85
MC-11-O The usability of user interfaces used on the website Output 0.78 0.67 0.70 0.68 0.84
MC-12-O The interaction attractiveness of user interfaces used on the website Output 0.67 0.68 0.67 0.61 0.87
MC-14-I The total length of the article on the website Input 0.75 0.61 0.78 0.73 0.90

MC-15-I The number of elements on the website distracting from proper access to the
information contained in the article Input 0.75 0.57 0.46 0.70 0.74

Group VI. UX aspects of the article in terms of graphic content on the website

MC-03-O The ease and reading comfort of textual and graphic content of the article Output 0.78 0.76 0.77 0.79 0.85
MC-11-O The usability of user interfaces used on the website Output 0.78 0.67 0.70 0.68 0.84
MC-12-O The interaction attractiveness of user interfaces used on the website Output 0.67 0.68 0.67 0.61 0.87
MC-07-I The presentation attractiveness of graphic content of the article Input 0.56 0.64 0.72 0.75 0.97
MC-09-I The presentation aesthetics of textual and graphic content on the website Input 0.63 0.58 0.71 0.69 0.97

Group VII. UX aspects of the article in terms of emotions on the website

MC-13-O Types of feelings and emotions accompanying while reading the article and content Output 0.63 0.62 0.70 0.58 0.76

MC-14-O The intensity of the feelings and emotions associated with reading the article
and content Output 0.50 0.56 0.63 0.53 0.70

MC-03-O The ease and reading comfort of textual and graphic content of the article Output 0.78 0.76 0.77 0.79 0.85
MC-06-I The presentation attractiveness of the textual content of the article Input 0.63 0.65 0.74 0.66 0.94

MC-08-I The quality of the information presentation forms for textual and graphic content in
the article Input 0.72 0.69 0.75 0.62 0.91

Group VIII. Economic effectiveness aspects of the article

MC-15-O The effectiveness of the article’s informational transfer Output 0.76 0.76 0.74 0.69 0.81
MC-16-O The performance of gaining new information on a selected topic in the article Output 0.68 0.68 0.72 0.67 0.81
MC-14-I The total length of the article on the website Input 0.75 0.61 0.78 0.73 0.90
MC-05-I The matching amount of text content to amount of graphic content on the website Input 0.84 0.86 0.91 0.58 0.82

MC-15-I The number of elements on the website distracting from proper access to the
information contained in the article Input 0.75 0.57 0.46 0.70 0.74
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3.3. The Main Data Analysis

In the third stage of the research procedure, and as a result of the conducted prelim-
inary data analysis, the properly prepared results were obtained, which the authors of
the article decided to interpret in two different ways. The first way of interpretation was
the comparison of the results within individual websites, and to determine which of the
five examined websites and, represented by them, which forms of content presentation
and experiences from applied information usefulness were the most effective, using the
input-oriented CCR-I model with assumption of constant returns to scale. The second
way of interpretation was the comparison of the results within individual websites and to
determine which of the five examined websites and, represented by them, which forms
of content presentation and experiences from applied information usefulness were the
most effective, using the input-oriented BCC-I model with assumption of variable returns
to scale. In the CCR-I model, the lowest possible level of inputs is searched, at which
it is possible to achieve effective results for the object under the assumption that output
variables increase proportionally with the input variables. Meanwhile, in the BCC-I model,
the lowest possible level of inputs is searched, at which it is possible to achieve effective
results for the object under the assumption that proportional change of the inputs does
not necessarily lead to a proportional change of the outputs [84,85]. Therefore, in the
processes of main data analysis and interpretation for both objectives set in the study, the
DEA method was used.

The main data analysis obtained in the study for individual main criteria consisted of
selecting appropriate data sources from each respondent separately, and then calculating
the total efficiency level of selected websites using the DEA method within two different
models oriented at the inputs analysis; that is, the CCR-I constant returns to scale model
and the BCC-I variable returns to scale model. In the context of the performed analyses
using the DEA method, each of the respondents was treated as a separate decision-making
unit (DMU). Calculations and results related to the application of the DEA method were
performed with the use of the MaxDEA 8 computer program [86].

3.4. The First Method of Data Interpretation and Presentation of the Results

The first method of data interpretation was the analysis of selected websites for each
group of criteria using the CCR-I model of the DEA method in terms of cumulative values
for individual main criteria and within each respondent. The sum of the values obtained in
this way was the value of information usefulness efficiency for one selected website and
within one selected thematic group of criteria. This method of data analysis was supposed
to show the impact of all main criteria values within one specified group of criteria on a
group efficiency assessment of individual websites, and then the possibility of creating
a group ranking of websites. Similar operations were performed for each of the eight
thematic groups of criteria, and then the final efficiency assessment for individual websites
was calculated and their final ranking was created. The final ranking of websites was to
demonstrate their order from the highest- to the lowest-rated according to respondents, in
terms of the efficiency level of eight different aspects of information usefulness and applied
in selected information and shopping websites.

The results obtained from the main data analysis using the CCR-I model of the DEA
method for the values of information usefulness efficiency are presented in the following
Table 2 and in Figure 1.
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Table 2. The final ranking of websites divided into groups for the values of information usefulness
efficiency after main data analysis using the CCR-I model of the DEA method (source: self-study).

Ranking
Position

Thematic Websites and Results from Data Analysis Using the CCR-I Model of the DEA Method
Name of the Group

Group I.
Informational
Aspects in the
Content of the

Article

Group II.
Information
Presentation

Aspects in the
Content of the

Article

Group III.
Knowledge

Increase
Aspects in the
Content of the

Article

Group IV.
Cognitive

Aspects of the
Article’s
Content
Message

Group V.
UX Aspects of
the Article in

Terms of
Textual

Content on
the Website

Group VI.
UX Aspects of
the Article in

Terms of
Graphic

Content on
the Website

Group VII.
UX Aspects of
the Article in

Terms of
Emotions on
the Website

Group VIII.
Economic

Effectiveness
Aspects of the

Article

1 Site-5
(194,789)

Site-5
(209,000)

Site-5
(175,259)

Site-5
(197,158)

Site-5
(193,000)

Site-5
(208,000)

Site-5
(212,782)

Site-5
(180,000)

2 Site-3
(183,513)

Site-3
(180,061)

Site-3
(136,085)

Site-2
(184,866)

Site-4
(155,989)

Site-4
(141,167)

Site-3
(133,833)

Site-3
(160,667)

3 Site-2
(172,250)

Site-2
(161,833)

Site-2
(135,365)

Site-4
(183,987)

Site-1
(135,167)

Site-3
(124,500)

Site-4
(132,030)

Site-2
(150,616)

4 Site-4
(146,500)

Site-4
(160,111)

Site-4
(114,288)

Site-3
(173,009)

Site-2
(129,699)

Site-2
(107,167)

Site-2
(123,996)

Site-4
(144,510)

5 Site-1
(138,373)

Site-1
(156,750)

Site-1
(109,699)

Site-1
(163,750)

Site-3
(127,833)

Site-1
(104,133)

Site-1
(113,779)

Site-1
(139,000)

Sum 835,425
(92.54%)

867,755
(96.12%)

670,696
(74.29%)

902,770
(100.00%)

741,688
(82.16%)

684,967
(75.87%)

716,420
(79.36%)

774,793
(85.82%)
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Figure 1. The final ranking of websites from the highest- to the lowest-rated, divided into groups for
the values of information usefulness efficiency after main data analysis using the CCR-I model of the
DEA method (source: self-study).

As follows from the first data analysis using the CCR-I model of the DEA method and
based on the results presented in Figure 1, all of the evaluated information and shopping
websites were characterized by a relatively high level of information usefulness efficiency.
The range of obtained values for individual services varied in the range from 68% to 100%,
the ideal rating value, obtained by the best-rated website in the opinion of the respondents.
The best website in the ranking in terms of the information usefulness efficiency level
turned out to be website 5 (Site-5), which obtained the summary evaluation result of all
groups of criteria at the level of 15,699 points (100%), and at the same time it was recognized
as a pattern (the so-called benchmark) for other services. This website was characterized
by a one-page style and textual content combined with attractive and large-size images,
and a full product specification as well as spectacular interaction and user experience
opportunities. The second place, with a score of 12,195 points (78%) was taken by website 3
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(Site-3), which was characterized by a two-column style and textual content combined with
images, movies and infographics. The third place in the ranking was taken by website 4
(Site-4), with a score of 11,786 points (75%), characterized by textual content combined with
large-size images, a picture gallery, full product specification, online shopping options and
the possibility of comparing similar products. Website 2 (Site-2) was in fourth position,
with a slightly lower score at the level of 116.58 points (74%), which was characterized
by a two-column style and very extensive textual content combined with images and the
possibility of making online purchases for selected models of smartwatch devices in one
of the popular online shops. Website 1 (Site-1) turned out to be the last in the ranking,
with a score on the level of 10,607 points (68%), which obtained the lowest scores in almost
all groups of criteria (except for group 5) and was characterized by a one-column style
and advisory textual content combined with images and the possibility of making online
purchases for selected models of smartwatch devices in one of the popular auction services.

As part of the obtained data and on the basis of the results presented in Table 2,
the second area of analysis and interpretation within the CCR-I model was the summary
evaluation of the efficiency level for the individual eight groups of criteria. As was the case
with the ranking of individual websites, all of the evaluated groups of criteria were also
characterized by a relatively high level of effectiveness. The range of obtained values for
individual groups of criteria varied in the range from 74 to 100%, the ideal rating value,
obtained by the best-rated group in the opinion of the respondents. The best thematic
group in the ranking in terms of the efficiency level turned out to be group 4 (Group 4),
which obtained the summary evaluation result within all analyzed websites at the level
of 90.28 points (100%), and at the same time it was recognized as a pattern (the so-called
benchmark) for other groups of criteria. This group concerned a total of eight criteria (four
inputs and four outputs) related to “Cognitive aspects of the article’s content message”,
and its result means that, in this group, the most effective results were achieved with
proportionally the lowest level of costs. Of the groups, those that obtained slightly worse
efficiency results, with 83–87 points (92–97%), were group 1 (Group 1—Informational
aspects in the content of the article) and group 2 (Group 2—Information presentation
aspects in the content of the article). The efficiency level of 71–78 points (about 80–86%)
was obtained by the following three groups: group 7 (Group 7—UX aspects of the article in
terms of emotions on the website), group 5 (Group 5—UX aspects of the article in terms of
textual content on the website) and group 8 (Group 8—Economic effectiveness aspects of
the article). The lowest efficiency level, with 67–69 points (74–76%), was obtained by the
following two groups: group 3 (Group 3—Knowledge increase aspects in the content of
the article) and group 6 (Group 6—UX aspects of the article in terms of graphic content on
the website).

3.5. The Second Method of Data Interpretation and Presentation of the Results

The second method of data interpretation was also an analysis of selected websites
for each group of criteria, but using the BCC-I model of the DEA method in terms of
cumulative values for individual main criteria and within each respondent. The sum of
the values obtained in this way was also the value of information usefulness efficiency
for one selected website and within one selected thematic group of criteria. Analogously
to the first case, this method of data analysis was supposed to show the impact of all
main criteria values within one specified group of criteria on a group efficiency assessment
of individual websites, and then the possibility of creating a group ranking of websites.
Similar operations were performed for each of the eight thematic groups of criteria, and
then the final efficiency assessment for individual websites was calculated and their final
ranking was created. The final ranking of websites was to demonstrate their order from
the highest- to the lowest-rated according to respondents, in terms of the efficiency level of
eight different aspects of information usefulness and applied in selected information and
shopping websites.
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The results obtained from the main data analysis using the BCC-I model of the DEA
method for the values of information usefulness efficiency are presented in the following
Table 3 and in Figure 2.

Table 3. The final ranking of websites divided into groups for the values of information usefulness
efficiency after main data analysis using the BCC-I model of the DEA method (source: self-study).

Ranking
Position

Thematic Websites and Results from Data Analysis Using the BCC-I Model of the DEA Method
Name of the Group

Group I.
Informational
Aspects in the
Content of the

Article

Group II.
Information
Presentation

Aspects in the
Content of the

Article

Group III.
Knowledge

Increase
Aspects in the
Content of the

Article

Group IV.
Cognitive

Aspects of the
Article’s
Content
Message

Group V.
UX Aspects of
the Article in

Terms of
Textual

Content on
the Website

Group VI.
UX Aspects of
the Article in

Terms of
Graphic

Content on
the Website

Group VII.
UX Aspects of
the Article in

Terms of
Emotions on
the Website

Group VIII.
Economic

Effectiveness
Aspects of the

Article

1 Site-3
(215,000)

Site-5
(225,000)

Site-5
(200,333)

Site-5
(210,000)

Site-5
(203,333)

Site-5
(220,000)

Site-5
(218,333)

Site-5
(208,333)

2 Site-5
(213,333)

Site-3
(210,000)

Site-2
(164,167)

Site-2
(199,702)

Site-4
(172,361)

Site-4
(158,333)

Site-4
(152,833)

Site-3
(201,667)

3 Site-2
(200,000)

Site-2
(195,000)

Site-3
(150,833)

Site-4
(198,823)

Site-1
(150,833)

Site-3
(140,000)

Site-2
(148,167)

Site-4
(190,801)

4 Site-4
(190,000)

Site-4
(190,000)

Site-4
(138,333)

Site-3
(193,333)

Site-2
(143,417)

Site-2
(125,833)

Site-3
(145,000)

Site-2
(185,786)

5 Site-1
(183,750)

Site-1
(180,000)

Site-1
(133,333)

Site-1
(185,000)

Site-3
(143,333) Site-1 (114,000) Site-1

(137,500)
Site-1

(175,000)

Sum 1,002,083
(100.00%)

1,000,000
(99.79%)

786,999
(78.54%)

986,858
(98.48%)

813,277
(81.16%)

758,166
(75.66%)

801,833
(80.02%)

961,587
(95.96%)
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Figure 2. The final ranking of websites from the highest- to the lowest-rated, divided into groups for
the values of information usefulness efficiency after main data analysis using the BCC-I model of the
DEA method (source: self-study).

As follows from the second data analysis using the BCC-I model of the DEA method
and based on the results presented in Figure 2, all of the evaluated information and
shopping websites were characterized by a relatively higher level of information usefulness
efficiency than in the case of the CCR-I model. The range of obtained values for individual
services varied in the range from 74 to 100%, the ideal rating value, obtained by the best-
rated website in the opinion of the respondents. The best website in the ranking in terms of
the information usefulness efficiency level turned out to be, again, website 5 (Site-5), which
obtained the summary evaluation result of all groups of criteria at the level of 16,987 points
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(100%), and at the same time it was recognized as a pattern (the so-called benchmark) for
other services. The second place, with a score of 13,992 points (82%), was taken again by
website 3 (Site-3), which was only slightly ahead of the third site in the ranking, website 4
(Site-4), which obtained the score of 139,15 points (82%). Website 2 (Site-2) was in fourth
position once again with a slightly lower score of 136,21 points (80%). The last in the
ranking turned out to be, again, website 1 (Site-1), with a score at of 12,594 points (74%),
which obtained the lowest scores in almost all groups of criteria once more (except for
group number 5).

As part of the obtained data and on the basis of the results presented in Table 3,
the second area of analysis and interpretation within the BCC-I model was the summary
evaluation of the efficiency level for the individual eight groups of criteria. As was the case
with the ranking of individual websites, also all of the evaluated groups of criteria were
characterized by a relatively high level of effectiveness. The range of obtained values for
individual groups of criteria varied in the range from 75 to 100%, the ideal rating value,
obtained by the best-rated group in the opinion of the respondents. The best thematic
group in the ranking in terms of the efficiency level was group 1 in this instance (Group 1),
which obtained the summary evaluation result within all analyzed websites at the level
of 100.20 points (100%), and at the same time it was recognized as a pattern (the so-called
benchmark) for other groups of criteria. This group concerned a total of seven criteria (five
inputs and two outputs) related to “Informational aspects in the content of the article”,
and its result means that, in this group, the most effective results were achieved with not
necessarily the lowest level of costs proportionally. Three groups obtained marginally worse
efficiency results of 96–100 points (95–99%): group 8 (Group 8—Economic effectiveness
aspects of the article), group 4 (Group 4—Cognitive aspects of the article’s content message)
and group 2 (Group 2—Information presentation aspects in the content of the article). The
efficiency level of 80–82 points (80–82%) was again obtained by the following two groups:
group 7 (Group 7—UX aspects of the article in terms of emotions on the website) and
group 5 (Group 5—UX aspects of the article in terms of textual content on the website).
The lowest efficiency level of 75–78 points (75–78%) belonged to the following two groups:
group 6 (Group 6—UX aspects of the article in terms of graphic content on the website)
and group 3 (Group 3—Knowledge increase aspects in the content of the article).

4. Conclusions

The conducted research of analysis and evaluation of information usefulness efficiency,
applied to selected information and shopping websites, showed significant differences
in the respondents’ perception of the information usefulness efficiency level in terms of
various analyzed aspects. One of the goals of the research was to show that the information
usefulness efficiency and available content on websites is important for recipients and
potential buyers, which has been positively proved. Various types of websites selected
for the study in terms of methods of content communication and attractive subject matter
of websites for the respondents resulted in the results of the research turned out to be
current, interesting and practical. Moreover, the application of a combination of various
types of quantitative and qualitative methods in research and analysis mean that the results
obtained can be regarded as realistic and useful in different areas and applications.

Regarding the results from the first data analysis in terms of the ranking of websites
selected for research, it can be concluded that, regardless of the two different models of
scale effects for the DEA method used in the calculations, the overall ranking of websites
from the most to the least effective is identical for both CCR-I and BCC-I models. This
confirms the unequivocal perception and evaluation of the respondents regarding the level
of quality and efficiency of individual websites. The result values of the efficiency levels
between the weakest and the best service for both models fluctuated in very similar ranges
from approx. 70 to 100%. The differences that existed were mainly due to the slightly
higher values achieved in the case of the BCC-I model, which means that in this particular
model the level of achieved efficiency was higher for all analyzed websites. Regardless of
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the analyzed models, the service with the highest level of efficiency (benchmark—100%)
according to the respondents was the one-page style website 5 (Site-5), which represents
content in the form of visualization intended for advertising websites, where the main
emphasis is on the presentation of the product, description of its specifications, showing off
its functionality in the best possible way and helpful information for making the purchase.

Regarding the results from the second data analysis in terms of the ranking of eight
criteria groups and related main criteria selected for research, it can be concluded that
there was a greater diversity in this area in the obtained results for the CCR-I and BCC-
I models. For each of the models, the obtained results were completely different for
the rankings of quality and efficiency level of various aspects of information usefulness
perceived by the respondents within the surveyed websites. This is indirectly due to the
different methods of calculating efficiency by each of the models, in one case assuming
the proportionality of the increase in effects along with costs or, in the second case, in
the absence of this dependency, which in turn may highlight the various causes of the
dependencies between inputs and outputs. Regarding the received data, the highest values
of the total efficiency obtained for each group of criteria are variable in most groups of
criteria for both models. The effect of this is completely different rankings of individual
groups of criteria within the CCR-I and BCC-I models, which in turn also influences a
different significance assessment of criteria groups and related main criteria among the
respondents. Depending on the analyzed models, the groups of criteria with the highest
efficiency level (over 90%) according to the respondents were: cognitive aspects (benchmark
for CCR-I model and BCC-I model), informational aspects (CCR-I model and benchmark
for BCC-I model), information presentation aspects (CCR-I model and BCC-I model) and
economic effectiveness aspects (BCC-I model).

In conclusion, it can be said that the DEA method used in the study has proven
effective in practical data analysis, allowed for performing calculations and data analysis
both in terms of creating the ranking of the analyzed websites and criteria groups, and thus
also for the appropriate data interpretation in terms of information usefulness efficiency
evaluation. Moreover, it must be admitted that the DEA method has proven successful in
efficiency evaluation, even in a situation where the role of decision-making units (DMUs)
was given to people (respondents), and not machines, devices or institutions, as is usually
practiced. Therefore, further research of information usefulness efficiency on websites
should be conducted towards more in-depth efficiency analysis, both using criteria for
evaluating websites and individual respondents, as well as results analyzing using different
variants of the DEA method and other data analysis methods, such as various types of
multi-criteria methods, e.g., AHP/ANP, SAW, SMART or TOPSIS.
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11. Giblin, L. Umiejętność Postępowania z Innymi; Wydawnictwo OLIMEX: Kraków, Poland, 1993.
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17. Pilarczyk, B. Komunikacja marketingowa jako sposób osiągania przewagi konkurencyjnej na rynku. In Komunikacja Rynkowa—
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41. Charkiewicz, A. O Ciennosti Informacji; Nauka: Moskwa, Russia, 1973.
42. Mazur, M. Jakościowa Teoria Informacji; WNT: Warszawa, Poland, 1970.
43. Stefanowicz, B. Informacja; SGH—Oficyna Wydawnicza: Warszawa, Poland, 2007.
44. Nowakowski, M. Information assimilation as a decisive factor about website user’s behaviors. In Problems, Methods and Tools in

Experimental and Behavioral Economics; Kesra, N., Małgorzata, Ł., Eds.; Springer: Cham, Switzerland, 2018; pp. 211–229.
45. Nowakowski, M. The Impact Of Users’ Highly Sensory Processing Sensitivity on Websites’ Information Usefulness Perception.

Procedia Comput. Sci. 2021, 192, 4980–4990. [CrossRef]
46. ISO 9241-11 Standard. Available online: https://www.iso.org/obp/ui/#iso:std:iso:9241:-11:ed-2:v1:en (accessed on 18 May 2022).
47. Nielsen, J. Usability 101: Introduction to Usability. 2012. Available online: https://www.nngroup.com/articles/usability-101-

introduction-to-usability (accessed on 3 May 2022).
48. Nielsen, J. Usability Engineering; Morgan Kaufmann: San Francisco, CA, USA, 1993.
49. Krug, S. Don’t Make Me Think: A Common Sense Approach to Web Usability, 3rd ed.; revised edition; New Riders: Indianapolis, IN,

USA, 2013.
50. Davis, F.D. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q. 1989, 13, 319–340.

[CrossRef]
51. Gahtani, S.A. The applicability of TAM outside North America: An empirical test in the United Kingdom. Info. Resour. Manag.

2001, 14, 37–46. [CrossRef]
52. Rogers, E.M. Diffusion of Innovations, 5th ed.; The Free Press: New York, NY, USA, 2003.
53. Nielsen, J.; Tahir, M. Homepage Usability: 50 Websites Deconstructed; New Riders: Indianapolis, IN, USA, 2002.
54. Kalbach, J. Designing Web Navigation: Optimizing the User Experience; O’Reilly Media: Sebastopol, CA, USA, 2007.
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