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Abstract: After the introduction of the ChatGPT conversational artificial intelligence (CAI) tool in
November 2022, there has been a rapidly growing interest in the use of such tools in higher education.
While the educational uses of some other information technology (IT) tools (including collaboration
and communication tools, learning management systems, chatbots, and videoconferencing tools)
have been frequently evaluated regarding technology acceptance and usability attributes of those
technologies, similar evaluations of CAI tools and services like ChatGPT, Bing Chat, and Bard have
only recently started to appear in the scholarly literature. In our study, we present a newly developed
set of assessment scales that are related to the usability and user experiences of CAI tools when used
by university students, as well as the results of evaluation of these assessment scales specifically
regarding the CAI Bing Chat tool (i.e., Microsoft Copilot). The following scales were developed and
evaluated using a convenience sample (N = 126) of higher education students: Perceived Usefulness,
General Usability, Learnability, System Reliability, Visual Design and Navigation, Information Quality,
Information Display, Cognitive Involvement, Design Appeal, Trust, Personification, Risk Perception,
and Intention to Use. For most of the aforementioned scales, internal consistency (Cronbach alpha)
was in the range from satisfactory to good, which implies their potential usefulness for further studies
of related attributes of CAI tools. A stepwise linear regression revealed that the most influential
predictors of Intention to Use Bing Chat (or ChatGPT) in the future were the usability variable
Perceived Usefulness and two user experience variables—Trust and Design Appeal. Also, our study
revealed that students’ perceptions of various specific usability and user experience characteristics
of Bing Chat were predominantly positive. The evaluated assessment scales could be beneficial in
further research that would include other CAI tools like ChatGPT/GPT-4 and Bard.

Keywords: conversational artificial intelligence; higher education; Bing Chat; usability; user
experience; survey

1. Introduction

The term “conversational artificial intelligence” (CAI) was conceptualized concerning
artificial intelligence (Al) tools with the ability to perform a dialogue or engage in a
conversation with a human being. In the year 2023, several publicly available and free-to-
use CAI tools gained worldwide popularity: ChatGPT, which was developed by OpenAl,
Bing Chat, which was launched by Microsoft as an Al chat tool to complement the Bing
search engine, and Bard, an experimental CAI chat service released by Google. The main
goal of the study that is described in this paper is to present an assessment instrument and
methodology for the evaluation of CAI tools regarding their use for teaching and learning
activities in higher education from the perspective of usability and user experience.

The rate of the adoption of conversational artificial intelligence (CAI) tools in education
is well illustrated by the number of attempts to produce review papers and meta-analyses in
the one year after the introduction of ChatGPT in November 2022 (for instance, see: [1-8]),
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including those focused on specific fields like medical education [9] and second language
learning [10]. However, the adoption of CAI tools did not meet the early expectations that
were driven by the initially rapid adoption of ChatGPT after its launch on 30 November
2023, when in its first week it attracted one million users, with an increase to over 100 million
users in less than 2 months [11]. For instance, a survey performed by Ipsos [12] in April 2023
(N =1008) revealed that only 16% of adults (aged 18+) in the USA reported having ever used
a text-based or visual generative Al system (ChatGPT, DALL-E, Bard, Midjourney, Stable
Diffusion, etc.). A similar rate of use was established by a Pew Research Center survey [13]
performed in July 2023, in which only 18% of adults aged 18+ (IN = 5057) stated that they had
used ChatGPT, with most of the users (41%) belonging to the 18-29 age group. Another Pew
Research Center survey [14], performed in the period from 26 September to 23 October 2023,
revealed that 13% of teens aged 13-17 (N = 1453) had used ChatGPT for their schoolwork.
The fact that a much larger adoption rate is to be expected in higher education was revealed
by a large-scale survey performed among college students in Germany [15] from 15 May
to 5 June 2023 (N = 6311 in the final sample). In this study, 63.2% of the students reported
that they had used ChatGPT or other Al tools, but still, only 34.8% of them had used
such tools “occasionally”, “frequently”, or “very often”. The last aforementioned study
revealed that the most commonly used Al tool by the students was ChatGPT (as reported
by 48.9% of the respondents), while the following were found to be the most frequent
reasons for their use of Al tools: clarifying questions and having subject-specific concepts
explained (56.5%), research and literature studies (45.4%), translation (42.2%), text analysis,
processing, and creation (39.3%), problem-solving and decision making (35.1%), and exam
preparation (20.3%). This level of adoption of ChatGPT and similar tools by students in
higher education, which can be rated as at least moderate, confirms the importance of
evaluation of such tools for teaching and learning in the academic environment, taking into
account previously mentioned purposes and other potential educational uses of Al tools.

Before CAI tools like ChatGPT, Bing Chat, and Bard were introduced, the use of
chatbots or conversational agents in various fields had already started to attract more
interest from researchers, especially since 2001, with a rapid increase in 2017 and later [16].
However, in the specific field of education, chatbots attracted fairly small but continuous
attention from researchers in the period from 2005 to 2019, which was followed by a consid-
erable increase in the number of published scholarly papers beginning in 2018 (see: [17]).
Regarding the use of chatbots in education, according to one review study, most of the
scholarly papers were related to the pedagogical strategy of guided learning [18], while
another review study revealed more specific uses of chatbots for learning activities (i.e.,
delivery of learning content), as well as for assessment, consultation/recommendation,
and administration [19]. In fact, there are numerous potential uses of chatbots for recom-
mendation and administration purposes regarding non-learning activities (class schedule,
exam schedule, reminders, time management, organization of study plan, selection of
courses, library information, various types of campus information, etc.) related to the
study life of students (see: [20]). On the other side, a recent review study revealed that the
most popular objective of the pedagogical use of chatbots was skill improvement [17]. The
most frequently mentioned pedagogical design principles in related scholarly papers were
personalized learning, experiential learning, social dialogue, and collaborative learning [21].
Finally, meta-analyses of empirical studies revealed a generally positive effect of the use of
chatbots on learning [22] that is dependent on specific conditions like instruction method
in the comparison group, as well as the chatbot type and tasks [23]. More specific positive
learning outcomes were related to explicit reasoning, learning achievement, knowledge
retention, and learning interest [24]. This brief overview of the studies on the educational
use of chatbots indicates the potential fields of research regarding the use of CAI tools like
ChatGPT, Bing Chat, and Bard for similar purposes in educational settings. However, due
to the limited number of scholarly papers and the short time after the introduction of Chat-
GPT, Bing Chat, and Bard, quality reviews and meta-analyses regarding the pedagogical
use of CAI tools in higher education are scarce.
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According to Grani¢ [25], the adoption of learning technology in higher education is a
field of interest of researchers worldwide, with a focus on theoretical approaches like the
Technology Acceptance Model—TAM [26] and Unified Theory of Acceptance and Use of Technol-
ogy—UTAUT [27], sometimes combining TAM with Innovation Diffusion Theory—IDT [28]
or the Information Systems Success Model—ISSM [29,30]. Theoretical approaches like TAM,
UTAUT, and ISSM have been frequently used for the evaluation of various technology
uses in teaching and learning, from the Moodle learning management system [31] to social
media [32]. Educational technology can also be evaluated regarding usability and user
experience aspects [33]. For instance, the System Usability Scale (SUS) and similar evaluation
instruments have been used to evaluate the use of internet platforms, tutoring systems,
mobile applications, and multimedia in education [34,35]. In our study, to evaluate the Bing
Chat CAI tool in educational settings, the variables from the following aforementioned
approaches for evaluation of learning technology were selected: TAM, ISSM, usability, and
user experience.

The main intention of the study that is reported in this paper was to develop and
evaluate assessment scales for measurement of usability and user experience characteristics
of CAI tools with a specific focus on Bing Chat, which was introduced by Microsoft in
February 2023 and upgraded to GPT-4 OpenAl large language model (LLM) in March
2023 [36]. By November 2023, Microsoft had introduced multiple upgrades of its products
with Al for instance, by launching Bing Chat Enterprise for organizations and upgrading its
365 platform with Copilot (a version of Bing Chat) [37], as well as enabling the integration
of Copilot into the Windows 11 operating system [38]. Finally, in November 2023, the Bing
Chat CAI was, without significant technological alterations, renamed Microsoft Copilot,
or briefly, Copilot. This inclusion of CAI functionalities of Bing Chat/Copilot into diverse
products and services is placing an even greater emphasis on the importance of evaluation
of their usability and user experience characteristics.

With a simple assumption that educational technology that is used by teachers to
create learning activities has to be (previously) evaluated, the focus of our study was to
develop and test a set of measurement instruments (assessment scales) for that purpose,
with a specific reference to Bing Chat/Copilot.

2. Methodology

Apart from the studies that can be found in pre-print archives like arXiv or SSRN,
published quality scholarly papers that investigated Bing Chat (or Google Bard) from the
theoretical standpoint of technology adoption, usability, or user experience are difficult
to find. However, the quantity of published scholarly research on ChatGPT or GPT-4 is
growing rapidly, and as of November 2023, several representative papers have been found
that used TAM/UTAUT or a similar theoretical background for the design of empirical
research in educational settings (for instance, see: [39-42]). Unfortunately, quality studies
regarding usability and user experience assessment of ChatGPT/GPT-4 (or other recently
introduced CAI tools) were scarce at the time of our study among reviewed papers that are
published in the scholarly literature. Therefore, the focus of our study was to develop and
evaluate assessment scales for the measurement of selected usability and user experience
variables of the Bing Chat CAI tool keeping in mind its educational use in higher education.

2.1. Goals and Research Questions

CAI tools like ChatGPT/GPT-4, Bing Chat, and Bard are designed to meet the interests
of diverse users (in private, corporate, and educational settings). As mentioned before,
Microsoft has been rapidly integrating Copilot (Bing Chat) with its services and applications,
especially Microsoft 365, and Google has been pursuing a similar effort by integrating Bard
in Google applications like Gmail, Docs, Drive, Google Maps, and Google Flights [43].
Even though there is currently a broad list of settings in which CAI tools can be evaluated,
in this study, the focus is on the educational environment and the potential use of such
tools by teachers and students in higher education. So far related studies have revealed



Future Internet 2024, 16, 4

40f18

that it is not only traditional technology adoption variables that influence one’s intention
to use such tools in education, but also the variables associated with hedonic [39] and
intrinsic motivation [40].

The first goal of our study was to create and perform an initial evaluation of an
assessment instrument for CAI tools from a much broader perspective than technology
adoption itself. Having in mind this first goal, assessment scales were created to measure
students’ perceptions of various characteristics of Bing Chat that are broadly related to
usability (Perceived Usefulness, General Usability, Learnability, System Reliability, Visual Design
and Navigation, Information Quality, Information Display) and user experience (Cognitive
Involvement, Design Appeal, Trust, Personification, Risk Perception), as well as to the criterion
(dependent) variable frequently found in TAM studies labeled Intention to Use. This was
done by adapting the existing assessment scales, as well as by developing several new
ones. The evaluation of those scales was performed empirically by collecting survey data
and using Cronbach’s alpha coefficient as an indicator of the internal consistency of an
assessment scale.

The second goal of our study was to investigate how specific usability and user ex-
perience characteristics of Bing Chat are evaluated by students in higher education, as
well as to identify the most influential usability and user experience characteristics, as
independent or predictor variables, in relation to Intention to Use Bing Chat, as a dependent or
criterion variable.

According to the goals of our study, the following three research questions were formulated:

RQ1—What are the internal reliabilities (Cronbach’s alpha coefficients) of the assess-
ment scales that were used in our study to measure selected characteristics of Bing Chat?

RQ2—How do higher education students perceive specific usability and user experi-
ence characteristics of Bing Chat?

RQ3—Which usability and user experience variables are the best predictors of Intention
to Use Bing Chat (or ChatGPT/GPT-4) in the future?

2.2. Instrument

The assessment scales that were used in our study were developed based on previous
research on the educational use of a videoconferencing tool by the authors [44] and were
also partly evaluated using two small convenience samples in an earlier pilot study on the
use of Bing Chat for learning activities in higher education [45].

The survey that was used in our study consisted of demographic questions and
questions related to respondents’ previous use of LLMs and other Al-based systems like
ChatGPT and GPT-4, as well as of assessment scales (with 4-7 items each) that were
constructed to measure the variables associated with students’ perceptions of usability and
user experience characteristics of Bing Chat. The participants responded to each of the items
in the assessment scales using the following 1-5 Likert-type scale: “1—I totally disagree”;
“2—I disagree”; “3—I neither agree nor disagree”; “4—I agree”; “5—I totally agree”. The
variables (constructs) for which the assessment scales were developed are briefly explained
(with the number of items and a sample item in brackets) in the continuation of this section.
The complete assessment scales with all of their items can be found in the Appendix A.

Perceived Usefulness is a construct introduced in 1989 by Davis [26] as one of the
main variables of the Technology Acceptance Model (TAM), and as mentioned earlier,
is frequently found in contemporary research that uses TAM/UTAUT as a theoretical
background (5 items; an example item: “I have determined that I can make good use of
Bing Chat.”).

General Usability is a construct related to the System Usability Scale (SUS) [46], a popu-
lar instrument for the measurement of perceived usability that was developed by Brooke in
1986. However, the structure of SUS comprises both usability and learnability [47], while in
our study, this scale is used to specifically measure general usability. It must be noted that
this scale is still very popular with numerous recently published studies that report its use
for the evaluation of diverse technologies in various environments, including higher educa-
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tion, for instance, (a) concerning the use of the chat application Differ for communication
with students [48], as well as (b) the evaluation of text generation by ChatGPT [49] (5 items;
a sample item: “Bing Chat responds to my queries/commands as I expect it to.”).

Learnability is often considered an important component of the usability of techno-
logical systems and is also one of the two factors measured by the widely used System
Usability Scale [46]. For instance, in educational settings, it was a component of usability
that was investigated concerning the Blackboard learning management system [50] (5 items;
representative item: “One can quickly learn the basics of working with the Bing Chat tool.”).

System Reliability is one of the components of the DeLone and McLean Information
System Success Model (ISSM) [29,30] and an important aspect of information system quality
(4 items; illustrative item: “Bing Chat worked fast enough and reliably.”).

Visual Design and Navigation is a construct related to the attributes of computerized
display of information, which was first mentioned in the scholarly literature about hypertext
(see: [51]). It must be noted that the components of visual design and navigation are
interlinked, ensuring both usability and the desired user experience of websites [52] (6 items;
exemplary item: “Functionalities on the Bing Chat interface are well organized and easily
accessible, e.g., menus, copying, etc.”).

Information Quality, as a component of the DeLone and McLean ISSM [29,30], com-
monly includes attributes like [53]: accuracy, relevance, timeliness, understandability,
completeness, and usefulness (6 items; sample item: “The use of the Bing Chat service
enabled the collection of accurate information.”).

Information Display is an assessment scale specifically designed in this study for Bing
Chat to investigate how users perceive the way the text of the dialogues is presented, as
well as the form in which information is provided to them after they write their prompt for
Bing Chat (7 items; illustrative item: “The data obtained by the Bing Chat service is in a
suitable and easy-to-use format for further use”).

Cognitive Involvement, as conceptualized for our assessment scale, has similarities to
the concepts of cognitive absorption [54] (i.e., deep mental involvement characterized by
distortion in the perception of time flow, immersion in mental activity, and enjoyment)
and cognitive engagement [55] (which can range from simple memorization to deep un-
derstanding and include one’s effort to comprehend complex ideas and learn difficult
skills) (7 items; representative item: “When I use the Bing Chat application, I feel as if [ am
immersed in the communication process and the information I receive”).

Design Appeal as a construct can be associated with the hedonic aspects of using tech-
nology (e.g., with attributes like “enjoyable”, “exciting”, “pleasant”, and “interesting”) [56]
(6 items; exemplary item: “I feel satisfied and fulfilled during and after using the Bing
Chat service”).

Trust has been a subject of research associated with information systems [57], including
Al systems like ChatGPT [58]. For instance, it was established that trust is related to user
satisfaction (and loyalty) in mobile commerce [59] (6 items; sample item: “I have the same
trust in the Bing Chat service as I do in other internet services, such as social networks, etc.”).

Persontfication is the label for a new scale specifically designed for this study that
denotes the level to which a user experiences the dialogue with a CAI tool to be human-like,
i.e., similar to a conversational interaction with a real person (6 items; illustrative item:
“My conversations with Bing Chat resembled an exchange of online text messages with an
informed person”).

The Risk Perception assessment scale was included in our study since it represents an
important factor in technology adoption [60] (6 items; sample item: “I am sure that there is
no danger or potential threat to Bing Chat users”).

Intention to Use (or Behavioral Intention) is a frequent variable in the research on
information systems and IT-based services (for instance in TAM [26], UTAUT [27], and
ISSM [29,30] (6 items; representative item: “I expect that I will need to use Bing Chat and
similar services such as GPT for a long time to come”).
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2.3. Subjects

The participants in our study were higher education students from a large university
in Croatia. They were enrolled in several different study programs in the economics of
entrepreneurship, implementation of IT in business, and information systems. The courses
in which they had to use Bing Chat for learning activities before the survey was conducted
were English Language 1, Business English Language, Communication and Virtual Teams
in the Organization, and Digital Communication and Media. A total of 126 students
participated in our study, 67 of whom were of male and 57 of female gender (2 students did
not indicate their gender in the survey). The age structure of the respondents was as follows:
16.7% aged 18-19, 34.1% aged 20-21, 16.7% aged 22-23, 22.2% aged 24-25, and 10.3% aged
26 or above. The students were in their first (67.5%), second (11.1%), or third (21.4%) year
of undergraduate study. All of the students had at least some previous experience with
ChatGPT, Bing Chat, or similar CAI tools before performing learning activities with Bing
Chat in their university courses and participating in the survey.

2.4. Procedure

Before the survey was conducted, the higher education students enrolled in two
undergraduate study programs in the implementation of IT in business and information
systems, respectively, were assigned to prepare oral presentations on predefined topics
using the information provided by Bing Chat, as well as to compare it with the information
acquired from online sources like Google Search and Google Books. They were also asked
to evaluate the relevance of the links that Bing Chat supplemented to its responses. In the
second assignment, the students performed an asynchronous translation activity using the
Bing Chat service, which included checking the translations generated by Bing Chat for
plagiarism and checking whether the answers to their questions that were acquired from
Bing Chat could be recognized as being created by Al by using websites like Copyleaks
and other.

Somewhat different learning activities were performed by the students enrolled in
two English language courses, who were given the following assignments: (a) searching for
content related to their English language course with Bing Chat and checking the accuracy
of the collected information using the Google search engine; (b) performing a dialogue-
based learning activity with Bing Chat about phrasal verbs, including their definition and
examples; (c) correcting grammatically incorrect sentences in English using Bing Chat;
(d) creating multiple-choice questions for grammar practice; (e) learning about a typical
conversation structure on an example of a telephone dialogue, etc.

After the learning activities with Bing Chat were completed by the students, they par-
ticipated in a paper and pencil survey. The survey was conducted at the end of the summer
semester of the 2022 /2023 academic year. This survey was voluntary and anonymous for
all students in our convenience sample. The use of the survey was previously approved by
the Ethics Committee of the higher education institution.

3. Results

The data analyses were performed with IBM SPSS Statistics software. The results of
data analyses are presented according to the research questions (RQ1-RQ3).

3.1. Internal Consistencies of Assessment Scales

As can be concluded from the data presented in Table 1, Cronbach’s alpha coefficient,
as a measure of internal consistency, was below the most frequently accepted minimal level
of 0.70 only in the case of the Learnability assessment scale, which can still be considered as
acceptable for an early stage of research. Having in mind the qualifications of Cronbach’s
alpha coefficients in the literature [61] and the first research question (RQ1) in our study;, it
can be concluded that the internal reliabilities of the assessment scales that were used in our
study to measure the selected characteristics of Bing Chat can be categorized as “adequate”
and “satisfactory”.
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Table 1. Scale labels, number of items, and internal consistency of assessment scales (N = 126).

Scale Label Number of Items Cronbach’s Alpha
Perceived Usefulness 5 0.77
General Usability 5 0.76
Learnability 5 0.67
System Reliability * 4 0.79
Visual Design and Navigation 6 0.78
Information Quality 6 0.82
Information Display 7 0.79
Cognitive Involvement 7 0.88
Design Appeal 6 0.81
Trust 6 0.82
Personification 6 0.81
Risk Perception 6 0.86
Intention to Use 6 0.90

* One item was excluded from the scale because of redundancy.

3.2. Perceptions of Usability and User Experience Characteristics of Bing Chat

To confirm the categorization of the assessment scales that were used in our study
into the broad categories of (a) usability measures and (b) user experience measures, a forced
factor analysis was performed with two fixed factors in a principal components analysis
and varimax rotation with Kaiser normalization. The common recommendation is that
the minimal number of subjects/cases (N) for factor analysis is 100, and that the ratio of
the number of participants (N) to the number of variables (p) is at least 5:1 (see: [62,63]).
Since the number of subjects in our convenience sample is 126 and the total number of
usability and user experience variables in our study is 12, the N:p ratio amounts to 10.5:1,
which means that the minimal prerequisites for the use of factor analysis have been met.
The projections of variables on the two factors (F1 and F2), according to the results of the
factor analysis, are presented in Table 2 and they indicate that the broad labels of “usability”
for components of F1 (Perceived Usefulness, General Usability, Learnability, System Reliability,
Visual Design and Navigation, Information Quality, Information Display) and “user experience”
for components of F2 (Cognitive Involvement, Design Appeal, Trust, Personification, and Risk
Perception) manifest at least some correspondence with their theoretical classification. Ac-
cording to the data presented in Table 2, in the results of this forced factor analysis, the
common criterion was met that for the loading of an item to a factor to be considered
relevant it needs a primary loading on one factor with the value of at least 0.60, with no
secondary loading on some other factor above 0.40.

The summarized percentages of positive responses “4—I agree” and “5—I totally agree”
(N = 126 for all assessment scales; the percentages were rounded to the nearest whole
number) for all the items of usability and user experience assessment scales are provided in
the Appendix A. The following data were selected to represent the percentages of positive
responses that are related to the second research question (RQ2), which addresses the students’
perception of specific usability and user experience characteristics of Bing Chat.

Having in mind the items of the usability scales, Perceived Usefulness attributes were
positively evaluated in the range from 60% (“By using Bing Chat I can do whatever I want”)
to 87% (“Bing Chat can be used for many different things”). In the case of General Usability
attributes, positive evaluations ranged from 53% (“I did not notice an inconsistency in
the operation of Bing Chat”) to 88% (“Bing Chat is not too complex for everyday use”).
Regarding the Learnability attributes, positive responses ranged from 68% (“I remember well
what I learned to do with Bing Chat”) to 94% (“One can quickly learn the basics of working
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with the Bing Chat tool”). With System Reliability characteristics, the percentages of positive
evaluations were from 72% (“There were no unexpected interruptions in the operation
of Bing Chat during its use”) to 81% (“Bing Chat worked fast enough and reliably”). In
relation to Visual Design and Navigation, the positive responses ranged from 75% (“The way
Bing Chat displays the discussion and its responses is visually attractive and engaging”) to
91% (“The use of the interface with Bing Chat is logical and intuitive (easily understandable)
regarding the functionalities that I use”). The Information Quality attributes received positive
responses ranging from 73% (“Verification of information obtained from Bing Chat shows
that one can have confidence in its correctness”) to 94% (“The data provided by the Bing
Chat service was clear and easy to understand”). Finally, the characteristics related to
Information Display were positively evaluated in the range from 52% (“The information
provided in a conversation with Bing Chat can also be obtained after a few days/weeks”)
to 90% (“The data obtained by the Bing Chat service is in a suitable and easy-to-use format
for further use”).

Table 2. Results of forced factor analysis of usability and user experience variables with two fixed
factors (N = 126; principal components analysis; varimax rotation).

Scale Label F1 F2
Perceived Usefulness 0.70 0.38
General Usability 0.81 0.22
Learnability 0.67 0.23
System Reliability 0.64 0.10
Visual Design and Navigation 0.68 0.13
Information Quality 0.78 0.28
Information Display 0.67 0.40
Cognitive Involvement 0.17 0.87
Design Appeal 0.09 0.77
Trust 0.37 0.62
Personification 0.24 0.72
Risk Perception 0.33 0.51

Regarding the user experience scales, the attributes of Cognitive Involvement were posi-
tively rated from 44% (“Time seems to pass quickly while I am using Bing Chat”) to 71%
(“I feel like I control what happens while working with Bing Chat because I use it as I
want and get what I want”). The evaluations of characteristics associated with Design
Appeal were slightly higher on average and ranged from 54% (“I feel satisfied and fulfilled
during and after using the Bing Chat service”) to 79% (“The visible representations of the
content of the computer screen during Bing Chat use are modern and enjoyable to use”).
Regarding Trust, the positive evaluations were in the range from 52% (“I believe I can rely
more on Bing Chat than on most other sources of information, knowledge, and advice”) to
84% (“I believe that the Bing Chat service is designed with the goal of helping the widest
possible number of people”). The items of the Personification assessment scale received on
average the lowest level of positive evaluations, from 36% (“It would suit me if Bing Chat
and similar services, e.g., GPT, could react as much as possible like a human being”) to 59%
(“My conversations with Bing Chat resembled an exchange of online text messages with an
informed person”), but it must be noted that a high level of human-like interaction can in
practice be both favored by some and disliked by other users. Finally, the aspects of Bing
Chat that are associated with Risk Perception were positively perceived in the range from
40% (“I am sure that my privacy isn’t under any threat by my use of the Bing Chat service”)
to 70% (“The privacy and security of Bing Chat users are not lower than, for example, those
of users of social networks and similar services”).
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To briefly summarize the findings related to the second research question (RQ2) in this
study, having in mind the responses of students in our convenience sample to individual
items of assessment scales in the usability category, the attributes of Bing Chat addressed
in 19 out of 31 items (61% of them) in those scales (see the Appendix A) received positive
evaluations (i.e., “4—I agree” and “5—I totally agree”) by 75% or more of the respondents.
In the category of usability, it is important to emphasize that only the item related to not
noticing an inconsistency in the operation of Bing Chat received less than 60% of positive
confirmations. Another similarly evaluated item, with the statement that the information
provided in a conversation with Bing Chat can also be obtained after a few days/weeks, refers to an
issue that has been resolved in the newer adaptations of Bing Chat.

After analyzing the responses to the items in the user experience category, it can be
concluded that the confirmations of positive experiences attributed to Cognitive Involvement
in using Bing Chat were only moderately frequent and mostly in connection to interest,
fun, attention, and control. Similar results were obtained concerning Design Appeal, where
technical aspects of Bing Chat were, on average, evaluated more favorably than its encour-
agement of the user’s innovativeness and creativity or the user’s feeling of being satisfied
and fulfilled when using Bing Chat. The level of Trust was rather high regarding the users’
assessment of the intention of its designers that Bing Chat would provide help and benefit
its users, but lower when compared to the perception of possible reliance on other sources
of information. Finally, Risk Perception attributes were less favorably evaluated regarding
privacy concerns, threats to computer and data security, as well as potential danger in
general for Bing Chat users.

The analyses of responses to individual items of usability and user experience as-
sessment scales indicate that a more detailed inspection of the characteristics of tools like
Bing Chat is opportune when planning to use them in educational settings. It must be
noted that the percentage of negative (“1—I totally disagree”; “2—I disagree”) or neutral
evaluations (“3—I neither agree nor disagree”) should not be disregarded in favor of the
(pre)dominantly positive evaluations (“4—I agree” and “5—I totally agree”) when it comes
to introducing technology in education, especially for minors in K-12. Finally, since CAI
technology is constantly evolving and its adoption rate is on the increase, the current or
future perception of its attributes is bound to be different than at the time the survey in our
study was performed.

3.3. Regression Analysis of the Predictors of the Intention to Use Bing Chat (or GPT) in the Future

The rather high percentage of positive statements (“4—I agree” and “5—1I totally agree”)
of participants in our study regarding the individual items of the Intention to Use assessment
scale (see the Appendix A), which was in the range from 75% to 79%, slightly exceeds the
findings of a large-scale survey that was performed among college students in Germany [15]
in May and June 2023, in which 63.2% of the respondents reported using ChatGPT or other
Al tools. The data analysis regarding the correlation between usability and user experience
variables, on the one side, and Intention to Use Bing Chat, on the other, revealed that
the highest correlations (Pearson; statistically significant at p < 0.001) were obtained for
Trust (r = 0.55), Perceived Usefulness (r = 0.42), Personification (r = 0.40), Cognitive Involvement
(r = 0.37), Design Appeal (r = 0.37), Information Quality (r = 0.35), Risk Perception (r = 0.34), and
Information Display (r = 0.33), respectively, on the one side, and Intention to Use Bing Chat on
the other. Lower correlation coefficients (statistically significant at p < 0.01) were obtained
for General Usability (r = 0.29) and Learnability (r = 0.25), respectively, on the one side, and
Intention to Use Bing Chat on the other. Interestingly, no statistically significant correlation
(r < 0.1) was found for System Reliability and Visual Design and Navigation variables, on the
one side, and Intention to Use Bing Chat on the other.

To provide a more detailed investigation and better meet the requirement of a minimal
number of subjects to perform a regression analysis (see: [64]), two separate regression
analyses were performed (see Tables 3 and 4)—one for the variables in (a) the usability
category and one for those in (b) the user experience category.
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Table 3. Results of stepwise regression analysis with usability variables as predictors of Intention to

Use (N = 126).
Regression Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 04172 0.174 0.167 3.919
Model Summary b<
Model Beta Standard t Sig
Error
1 Perceived 0.588 0.115 5.11 <0.001
Usefulness

a Predictors: (Constant), Perceived Usefulness; P Dependent variable: Intention to Use; © Excluded variables:
General Usability, Learnability, System Reliability, Visual Design and Navigation, Information Quality, Informa-
tion Display.

Table 4. Results of stepwise regression analysis with user experience variables as predictors of Intention
to Use (N = 126).

Regression Summary

Model R R Square Adjusted R Std. Error of

Square the Estimate

1 0.549 2 0.301 0.296 3.604

2 0.578 b 0.335 0.324 3.532
Model Summary <4

Model Beta St;ndard t Sig
rror

1 Trust 0.578 0.079 7.31 <0.001

2 Trust 0.505 0.83 6.10 <0.001

E;?egi 0.206 0.83 248 0.015

2 Predictors: (Constant), Trust; ® Predictors: (Constant), Trust, Design Appeal. ¢ Dependent variable: Intention to
Use; 4 Excluded variables in Model 2: Cognitive Involvement, Risk Perception, Personification.

The data presented in Table 3 reveal that, according to the results of stepwise regression
analysis, the only predictor of the dependent variable Infention to Use Bing Chat among
the usability variables was Perceived Usefulness. For comparison, it must be noted that the
same result was obtained using regression analysis with the “Enter” method. However, in
the presented stepwise regression analysis, the explanatory power (common variance with
the dependent variable) of Perceived Usefulness as a predictor is considered weak with R? of
only 0.174.

When only the user experience variables are used as predictors of Intention to Use
Bing Chat, results of stepwise regression analysis that are presented in Table 4 reveal two
predictor variables: Trust and Design Appeal (these two variables also appear as the only
predictors when stepwise regression is used on joint sets of usability and user experience
variables). Again, for comparison, it must be noted that, among the user experience variables,
Trust was the only predictor obtained with the use of the “Enter” method. In the results
of the stepwise regression analysis that are presented in Table 4, the explanatory power
(common variance with the dependent variable) of Trust and Design Appeal as predictors is
considered moderate with R? of 0.335.

The results of the regression analyses interpreted above (also, see Tables 3 and 4)
respond to the third research question (RQ3) of our study: “Which usability and user ex-
perience variables are best predictors of Intention to Use Bing Chat (or ChatGPT/GPT-4)
in the future?” Regarding the usability variables, this was Perceived Usefulness, while in
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relation to user experience variables, the obtained predictors were Trust and Design Appeal.
The results presented in Tables 3 and 4 emphasize the importance of including diverse
constructs/variables in technology acceptance studies of CAI tools like Bing Chat/Copilot,
ChatGPT/GPT-4, or Bard, especially when empirical research is performed in educational
settings. These findings can contribute to a scholarly discussion that, alongside the per-
ceived usefulness of introducing CAI systems, the level of trust and hedonic experience of
their users should also be taken into consideration.

4. Discussion

The first research question (RQ1) of our study was related to the investigation of the
internal consistency of the assessment scales that were used in our study to measure selected
characteristics of Bing Chat. From the results of data analyses that are presented in Table 1, it
can be concluded that, for most of the assessment scales, the internal reliabilities (Cronbach’s
alpha coefficients) were above the 0.70 threshold criterion or, in other words, “adequate”
and “satisfactory”. Even though some of the assessment scales that were used in our study
need further refinement, most of them can be, with some customization and improvement,
used for further studies of CAI tools in educational and other settings.

The collected survey data regarding the second research question (RQ2—“How do
higher education students perceive specific usability and user experience characteristics of
Bing Chat?”) were analyzed with much detail in the Section 3.2 “Perceptions of usability
and user experience characteristics of Bing Chat” (see also the percentages presented in
the Appendix A). To make the presentation of these findings more concise, only the sums
of positive statements (“4—I agree” and “5—I totally agree”) in response to the items of
assessment scales were provided. It can be concluded that most of the characteristics of
Bing Chat received a positive evaluation. However, the percentages of positive responses
are not sufficient to conclude that there are no potential issues pertaining to its use in
teaching and learning activities in higher education. This is especially true regarding the
(a) correctness of retrieved information and (b) privacy concerns. In this section, a forced
factor analysis was performed (see Table 2) that indirectly justified the broad categorization
of variables in our study to those related to (a) usability and (b) user experience. Due to the
rather small convenience sample (N = 126) in our study, a more detailed exploratory factor
analysis was not performed.

The third research question (RQ3) was directed toward the identification of usability and
user experience constructs as independent variables that are best predictors of Intention to
Use Bing Chat (or ChatGPT/GPT-4) in the future as a dependent variable. Because of the
availability of similar (and competing) CAI tools like ChatGPT/GPT-4 and Bard, the items
in the assessment scale for the measurement of Intention to Use addressed not only Bing
Chat but also included the mention of “GPT”, which denotes ChatGPT, GPT-3.5, GPT-4, and
the like. It must be emphasized that this creates some uncertainty in the interpretation of
the results of regression analyses, but not in a way that significantly questions the findings.
The variable/construct labeled Trust was both in highest correlation (r = 0.55) with Intention
to Use and was also found to be its strongest predictor in regression analyses. From the set of
user experience variables, Trust together with Design Appeal explained 33.5% of the variance
of the dependent variable Intention to Use. These findings are important and relevant
regarding the higher education environment and students’ use of Bing Chat or other CAI
tools. In several other studies, trust was found to be a critical variable for the adoption of
ChatGPT by adults [58], professionals [65], and students [66]. Also, hedonic motivation,
which Design Appeal can be considered a component of, was in some other studies also
found to affect students’ intention to use ChatGPT [39,41,67,68]. One study also revealed
that, among technical variables, only Perceived Usefulness successfully predicted ChatGPT
usage [69], as was found in our regression analysis with predictor variables related to
usability and Intention to Use Bing Chat as a dependent variable (see Table 3).

The findings that are reported in the Section 3.3 “Regression analysis of the predictors
of the Intention to Use Bing Chat (or GPT) in the future” place additional emphasis on
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the importance of the use of a broad range of instruments for in-depth evaluation of CAI
tools beyond sole reliance on the TAM/UTAUT sets of variables. For this purpose, the
assessment scales labeled Personalization, Cognitive Involvement, and Design Appeal
were constructed or adapted for use in our study. For instance, in a related study [70],
a construct similar to Personalization that was labeled perceived humanness was found
to influence effort expectancy and positively correlate with willingness to accept the use
of ChatGPT.

The first goal of our study was to create and perform an initial evaluation of an
assessment instrument for CAI tools from a much broader perspective than that presented
in related studies of ChatGPT that utilized TAM or UTAUT theoretical models [39-42], i.e.,
with variables broadly associated with the concepts of usability and user experience. This
goal was achieved in our study and the assessment scales are presented in the Appendix A
(see also the responses to RQ1).

The second goal of our study was to investigate how specific characteristics of Bing
Chat are evaluated by students in higher education, as well as to identify the most influential
usability and user experience characteristics, as independent or predictor variables, in
relation to Intention to Use Bing Chat, as a dependent or criterion variable. This goal is
related to the second and third research questions (RQ2 and RQ3) and was also achieved.

The main limitation of this study concerns the relatively small convenience sample of
respondents (N = 126) that was used for data collection. Also, results could vary depending
on the study year of students, their major and minor, and the course in which the activities
with Bing Chat were performed, as well as on the learning activities that were used before
the application of the survey. The timing of the study is also relevant—CAI tools are
constantly being advanced and expanded with additional features like voice and picture
recognition, text-to-speech, and others, as well as integrated into common applications
and services (Windows 11, Microsoft 365, Google applications, etc.), alongside their more
wide-spread presence and longer experience of subjects in research with their use, all of
which may considerably affect the perceptions and evaluations of their characteristics.

This research was focused on the use of one tool—Bing Chat (i.e., Microsoft Copilot).
One possible future direction for the authors is to perform comparative studies across
various CAI tools (Bing Chat/Copilot, ChatGPT, Bard) that would include similar usability
and user experience characteristics of this technology and a much larger sample of subjects.

Since the technological evolution in the field of CAl is progressive—in terms of the de-
velopment of their new functionalities and use of more complex LLMs—it is recommended
that the assessment scales that were used in our study are not only improved and refined
but also adapted to the novel characteristics of such tools/services and having in mind
their use in specific educational and other contexts.

Possible other future directions for research in this area could include the exploration
of various pedagogical applications of CAI tools for learning in educational activities in
diverse courses (e.g., STEM and social studies).

5. Conclusions

The introduction of CAI tools based on LLMs has been exerting an important impact
on the higher education environment. Our study intended to provide early findings and
convenient tools in the form of assessment scales for the in-depth evaluation of poten-
tially important characteristics not only of Bing Chat (i.e., Microsoft Copilot), but also of
ChatGPT/GPT-4, Bard, and other CAI tools. It is a strong belief of the authors of this
paper that instructors in higher education should evaluate CAI tools that they intend to
use for teaching and learning activities or be able to find such evaluations in the reviewed
and published (preferably open access) scholarly literature. Numerous studies and their
meta-analyses have revealed a generally positive effect of the use of chatbots and CAI tools
on learning [22,23], which places considerable additional importance on the investigation
and evaluation of their usability and user experience characteristics.
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Appendix A

Assessment scales (with the percentage of positive responses to individual items)

The responses to the items of the assessment scales were on a 1-5 Likert-type scale
(“1—I totally disagree”; “2—I disagree”; “3—I neither agree nor disagree”; “4—I agree”;
“5—1I totally agree”). The percentage in the brackets next to each item represents the sum
of positive responses “4—I agree” and “5—I totally disagree” (N = 126 for all assessment
scales; the percentages were rounded to the nearest whole number). The original items
were in the Croatian language and their translation into English was performed by a human
expert. However, the wording of some of the items needed to be adapted for the use of the
survey in the English language.

Perceived Usefulness

Bing Chat is useful for my needs (71%).

By using Bing Chat, I can do whatever I want (60%).

Bing Chat can be used for many different things (87%).

I will easily find new ways of using Bing Chat (79%).

I'have determined that I can make good use of Bing Chat (86%).

General Usability

AR

Bing Chat is not too complex for everyday use (88%).

The diverse functionalities of Bing Chat are well integrated (78%).

I did not notice an inconsistency in the operation of Bing Chat (53%).
I am successful at making Bing Chat do what I want (76%).

Bing Chat responds to my queries/commands as I expect it to (69%).

AR

Learnability

One can quickly learn the basics of working with the Bing Chat tool (94%).
Using Bing Chat does not require technical foreknowledge (84%).

It is easy to learn to use Bing Chat as an aid to studying (91%).

I can easily comprehend how to make Bing Chat do what I want (89%).

I remember well what I learned to do with Bing Chat (68%).

G L

System Reliability

1.  There were no unexpected interruptions in the operation of Bing Chat during its
use (72%).

2. Bing Chat worked fast enough and reliably (81%).

3. There was no loss of data obtained from Bing Chat (75%).

4. The user interface of the Bing Chat tool worked flawlessly (79%).

Visual Design and Navigation

1.  The way Bing Chat displays the discussion and its responses is visually attractive and
engaging (75%).
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Functionalities on the Bing Chat interface are well organized and easily accessible,
e.g., menus, copying, etc. (86%).

The choice of text and background color, as well as the size and positioning of content
on the screen and the design of icons are refined and appealing (77%).

The use of the interface with Bing Chat is logical and intuitive (easily understandable)
regarding the functionalities that I use (91%).

Greetings and other directional messages by Bing Chat that are not part of the conver-
sation are understandable and appropriate (83%).

The textual content of the interface (“Ask me anything”, “New topic”, “Recent activity”
and similar) is clear and not confusing (83%).

Information Quality

1.
2.

3.

The use of the Bing Chat service enabled the collection of accurate information (78%).
Verification of information obtained from Bing Chat shows that one can have confi-
dence in its correctness (73%).

The information provided by the Bing Chat service is useful and satisfactory for my
needs (86%).

The information obtained by the Bing Chat service was as a rule sufficient for me
concerning the reasons for its use (74%).

The data provided by the Bing Chat service were clear and easy to understand (94%).
The information provided by the Bing Chat service was up-to-date, i.e., not obso-
lete (80%).

Information Display

1.

2.

The data obtained by the Bing Chat service are in a suitable and easy-to-use format
for further use (90%).

The way information is displayed in Bing Chat’s responses is clear and well struc-
tured (90%).

I was able to easily share the information from Bing Chat with others (deliver it to
others) (84%).

It was easy for me to connect the information provided in different responses during
a longer conversation with Bing Chat (71%).

The information provided in a conversation with Bing Chat can also be obtained after
a few days/weeks (52%).

Bing Chat displays the requested information quickly and without much waiting on
my part (77%).

By using the Bing Chat service, I obtain the requested information without asking
many questions (76%).

Cognitive Involvement

1. When using Bing Chat, I can retain attention and interest in this activity longer than
when using other information search systems (60%).

2. When I use the Bing Chat application, I feel as if I am immersed in the communication
process and the information I receive (52%).

3. Time seems to pass quickly while I am using Bing Chat (44%).

4. During the use of Bing Chat, my attention and focus will be difficult to reduce by
other potentially distracting things and external distractors (47%).

5. Using the Bing Chat service to search for information is interesting and fun for
me (68%).

6. Ifeel like I control what happens while working with Bing Chat because I use it as I
want and get what I want (71%).

7. While working with Bing Chat, I can forget about other things that are not related to
my interaction with that service (50%).

Design Appeal

1.  The visual design of the Bing Chat application is impressive and very attractive (67%).
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2. The visible representations of the content of the computer screen during Bing Chat
use are modern and enjoyable to use (79%).

3.  The technical aspects of interaction and ways of working with Bing Chat are very
interesting to me (69%).

4. Tam very interested in the practical and technical capabilities of Bing Chat which are
still unknown to me and unexplored (64%).

5. The use of Bing Chat encourages me to innovate more and be even more creative (56%).

6. Ifeel satisfied and fulfilled during and after using the Bing Chat service (54%).

Trust

1.  Ibelieve that the Bing Chat service is designed with the goal of helping the widest
possible number of people (84%).

2. Ibelieve that using the Bing Chat service will bring much more benefits than potential
harm (71%).

3. Ihave the same trust in the Bing Chat service as I do in other Internet services, such
as social networks, etc. (57%).

4. The more I used Bing Chat, the more I felt that I could rely on this tool if I needed
it (65%).

5. I am sure Bing Chat will work just as well in the future as it did when I needed it
earlier (75%).

6. Ibelieve I can rely more on Bing Chat than on most other sources of information,
knowledge, and advice (52%).

Personification

1. My conversations with Bing Chat resembled an exchange of online text messages with
an informed person (59%).

2. Atsome points during my discussions with Bing Chat, it seemed to me like Bing Chat
had “human” traits (48%).

3.  In some interactions with Bing Chat, I thought something along the lines of “What if
this were a living being?” (48%).

4. It happened to me that I was having a conversation with Bing Chat without thinking
it was an artificial system (38%).

5. Some restrictions set on the format/shape of discussion in Bing Chat make it seem
less human (54%).

6. It would suit me if Bing Chat and similar services, e.g., GPT, could react as much as

possible like a human being (36%).

Risk Perception

1.

2.

o1

I am sure that my privacy is not under any threat by my use of the Bing Chat ser-
vice (40%).

I do not feel uneasy about using the Bing Chat (or GPT) service that is based on
artificial intelligence (68%).

I believe that the security of my computer and the data on it are not compromised
when I use Bing Chat (62%).

I generally felt relaxed and safe when using Bing Chat (67%).

I am sure that there is no danger or potential threat to Bing Chat users (56%).

The privacy and security of Bing Chat users are not lower than, for example, those of
users of social networks and similar services (70%).

Intention to Use

I plan to use Bing Chat or similar services (e.g., GPT) whenever I get the chance (78%).
The decision to use Bing Chat or GPT for a particular reason is in my case accompanied
by positive feelings (75%).

I hope that in the future I will be able to use Bing Chat, GPT, and similar services as
much as possible (79%).
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4. Texpect that I will need to use Bing Chat and similar services such as GPT for a long
time to come (75%).

5. Ibelieve that I will complete my future jobs and tasks faster and better if I use Bing
Chat or GPT in the process (77%).

6.  I'will certainly find reasons and will not miss the opportunity to use Bing Chat, GPT,
or a similar tool in the future (79%).
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