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Abstract
Chatbot-based tools are becoming pervasive in multiple domains from commercial websites to rehabilitation applications. 
Only recently, an eleven-item satisfaction inventory was developed (the ChatBot Usability Scale, BUS-11) to help designers 
in the assessment process of their systems. The BUS-11 has been validated in multiple contexts and languages, i.e., English, 
German, Dutch, and Spanish. This scale forms a solid platform enabling designers to rapidly assess chatbots both during 
and after the design process. The present work aims to adapt and validate the BUS-11 inventory in Italian. A total of 1360 
questionnaires were collected which related to a total of 10 Italian chatbot-based systems using the BUS-11 inventory and 
also using the lite version of the Usability Metrics for User eXperience for convergent validity purposes. The Italian version 
of the BUS-11 was adapted in terms of the wording of one item, and a Multi-Group Confirmatory Factorial Analysis was 
performed to establish the factorial structure of the scale and compare the effects of the wording adaptation. Results indicate 
that the adapted Italian version of the scale matches the expected factorial structure of the original scale. The Italian BUS-11 
is highly reliable (Cronbach alpha: 0.921), and it correlates to other measures of satisfaction (e.g., UMUX-Lite, τb = 0.67; 
p < .001) by also offering specific insights regarding the chatbots’ characteristics. The Italian BUS-11 can be confidently 
used by chatbot designers to assess the satisfaction of their users during formative or summative tests.

Keywords Chatbots · Conversational agents · Usability · Satisfaction · User experience · Artificial intelligence · Language · 
Text

1 Introduction

The interest in chatbots as tools to enable mediated com-
munication with users and ensure engagement during the 
interaction with systems is growing both in the scientific 
and business communities (Eisingerich et al., 2019; Rutz 
et al., 2019). The North America and European chatbot 
market was valued at USD 1826.3 million in 2020, and 
it is expected to constantly develop and grow in the next 
10 years. Among these European countries, Italy is witness-
ing an increased adoption of chatbots for a range of different 
services [25], and, as suggested by the Digital Innovation 
Observatories of the Polytechnic of Milan, the market for 
artificial intelligence in Italy is in constant evolution [13] 
with a recent increase of the use of chatbots’, which equates 
to an increased market size of 34% in Italy [27].

Experts [18, 23, 29] have recognized chatbots as sys-
tems of communication that are able to provide a beneficial 
service to end-users, allowing them to receive support and 
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information 24/7 and enabling companies to collect opinions 
from their consumers for marketing purposes. If we exam-
ine the Scopus database, over the last 10 years (in the Eng-
lish language), using the keyword “chatbots” and searching 
only within the title and abstracts of conferences and peer-
reviewed journals (see Fig. 1), more than 2.847 journals and 
conference articles were published from 2012, with a peak in 
production of items from 2017 till today (about 2.764 arti-
cles). It is also not surprising to discover that without impos-
ing a time limitation, the production of scientific articles 
about chatbots started in 2000 with a total of 53 until 2012.

As suggested by Adamopoulou and Moussiades [1], the 
recent focus of interest on such tools might be due to the 
advancement in the artificial intelligence (A.I.) domain and 
the ability to integrate chatbots into social media platforms. 
Moreover, this focus might also be due to the fact that these 
tools are considered flexible systems that can deliver more 
value to people, when compared to classic point-and-click 
systems, across a wider range of domains, e.g., education, 
rehabilitation, and consumer service [15, 17].

The value delivered by chatbots to their users, however, 
is not only associated with the possibility of interacting in a 
conversational modality with these digital or embodied agents 
but also in the capacity of these systems to answer appropri-
ately to a user’s request and to engage users in a meaningful 
and adaptable interactive exchange with artificial agents [5, 
6]. Chatbot systems might have a diverse knowledge orien-
tation (e.g., generalist or domain-specific) and be designed 
on the basis of the context of use to have a different range 
of functionalities and modalities of answering the end-users, 
for instance, by following algorithms to present their answers 
or by relying on artificial intelligence and machine learning 
approaches for retrieving and generating answers to the users 

[1]. The diversity of the designed characteristics of the chat-
bots and their functionalities are determinants of the qual-
ity experienced by the end-users. However, as recognized by 
researchers [9, 14], a common framework to assess the chat-
bot’s technical performance and user experience is currently 
missing. As suggested by Jenneboer et al. [22], the system 
quality perceived by the end-users (i.e., satisfaction) is a key 
aspect that should be captured to model the overall experience 
of the users (ISO 9241–210, 2010), and yet how to assess 
this aspect of the system in a standardized way is unexplored. 
For this reason, experts are forced to assess the interaction 
with chatbots using only qualitative and non-comparable 
observations or by using scales developed for point-and-click 
interaction that don’t consider aspects such as conversational 
quality. Acknowledging this issue, Borsci and colleagues 
[5-7],Borsci, Schmettow, et al., 2022) recently proposed and 
validated a scale in English, German, Spanish, and Dutch to 
assess the satisfaction of end-users—i.e., perceived usability 
(ISO 9241–11, 2018)—after the interaction with a chatbot: 
the ChatBot Usability Scale (BUS).

The BUS is composed of 11 items (BUS-11) on a 5-point 
Likert scale from strongly disagree to strongly agree and 
5 factors (see Table  1). This inventory is divided into 
five factors, and it resulted in highly reliable (Cronbach’s 
alpha > 0.9) and strongly correlated to the UMUX-Lite scale 
[24]. Currently, this scale is not validated in Italian, and the 
present study contributes to our understanding both in terms 
of the adaptation and validation of the Italian version of 
the BUS-11 based on the original English version (Borsci, 
Schmettow, et al., 2022) by analyzing reliability, criterion 
validity, and construct validity on a population of Italian 
participants. This process could also inform future adapta-
tion of this scale in other languages.

Fig. 1  Conference and peer-
reviewed journal articles on 
Scopus that contains the word 
chatbots in the title or abstract 
or keywords from 2012 to 2021
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In line with previous studies on the BUS scale (Borsci, 
Schmettow, et al., 2022), the Italian version of the scale is 
expected to have a high level of reliability, e.g., Cronbach’s 
alpha over 0.7, and to be positively correlated with the 
UMUX-Lite scale [3], i.e., convergent validity. It should also 
be noted that the BUS questionnaire was previously assessed 
in a digital form with items presented to participants in a 
randomized order [5-7],Borsci, Schmettow, et al., 2022). 
Nevertheless, the scale could also be used as a paper and 
pencil questionnaire with a predefined order of the items. 
This aspect was not investigated previously. Therefore, a 
further goal of this study is to investigate whether the order 
of the items presented to the participants affects their level 
of satisfaction with chatbots.

2  Methods

2.1  Study design

The process of translating the scale was performed following 
the indications from the work of Beaton et al. [2] regarding 
the cross-cultural adaptation of scales. However, during the 
translation process and back translation of the BUS-11 in 
the Italian language, both of the translators independently 
expressed a similar doubt regarding the first item of the scale 
demanding a further specification of the question. It was sug-
gested that the first item of the scale—The chatbot function 
was easily detectable—could be interpreted by Italian end-
users as vague or not clear without specifying to which func-
tion the item is referring too. In previous studies, item 1 was 
not highlighted as problematic (Borsci, Schmettow, et al., 
2022). However, all the authors agree that to further clarify-
ing this item might potentially help users to better understand 
the item. Specifically, item 1 is meant to point end-users to 

the fact that chatbots, in many cases, are presented as sub-
systems within an interface, and that these sub-systems might 
have their functionalities, such as the possibility to change the 
appearance of the avatar. Considering the potential issue of 
comprehensibility for the Italian respondents, it was decided 
to explore the effect of a rewording of the first item (adapta-
tion of the scale) by presenting Italian participants with two 
versions of the scale (see Appendix 1: (i version A: with the 
first item translated literally and, (ii ITA BUS version 2, in 
which item 1 was further clarified; this would read in English 
as follows:—The chatbot function was easily detectable (e.g., 
the possibility to modify the settings of the chatbot, make the 
avatar visible or not.

A cross-sectional between-subjects’ design was selected 
to compare the satisfaction rated by the participants after the 
interaction with chatbots by using two versions (A and B) 
of the ITA BUS scale. The results could potentially indicate 
that one of the two versions (A or B) might show a better fit 
with the overall construct of the inventory, thus leading to the 
conclusion that the BUS-11 might benefit from a rewording of 
item 1 in all the other languages. Participants were randomly 
assigned to interact and assess a set of four chatbots (out of a 
list of ten) in one of the two conditions—i.e., the two versions 
of the scale. Moreover, to test the effect of the order of pres-
entation of the items, participants in each condition (survey 
version) were further randomized into two groups: one receiv-
ing the items of the BUS scale in a randomized order, and one 
receiving the items in sequential and progressive order.

2.2  Ethics statement

The study was approved by the Ethics committee of the 
University of Twente (n 211,383), and it was done in col-
laboration with the University of Modena Reggio Emilia, the 
University of Pisa, and the University of Perugia.

Table 1  Presents the five factors and the eleven items that are composing the Chatbot Usability Scale (BUS-11) as emerged from the original 
validation [7]

Factors Item-English version

1-Perceived accessibility to chatbot functions 1. The chatbot function was easily detectable
2. It was easy to find the chatbot

2-Perceived quality of chatbot functions 3. Communicating with the chatbot was clear
4. The chatbot was able to keep track of context
5. The chatbot’s responses were easy to understand

3-Perceived quality of conversation and information provided 6. I find that the chatbot understands what I want and helps me 
achieve my goal

7. The chatbot gives me the appropriate amount of information
8. The chatbot only gives me the information I need
9. I feel like the chatbot’s responses were accurate

4-Perceived privacy and security 10. I believe the chatbot informs me of any possible privacy issues
5-Time response 11. My waiting time for a response from the chatbot was short
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2.3  Measurements and apparatuses

The study was performed online using a Qualtrics, and 
each participant performed using their own device (i.e., 
desktop, tablet, smartphone). The Qualtrics system was 
used to guide the participants step-by-step and to enable 
them to receive specific tasks and goals that they were 
asked to achieve while interacting with the chatbots. 
Moreover, the online system contains four sections as 
follows (see Appendix 2 for an overview of the online 
study). First the participant information and informed 
consent. Second, the demographics section was com-
posed of questions regarding for instance age, gender, 
and nationality.

A pool of 10 chatbots was selected for this study (see 
appendix 3). During the interaction section in Qualtrics, 
participants (who tested randomly 4 out of the 10 chatbots) 
received a task specifically associated with the chatbot (see 
the example in Appendix 2, Sect. 3).

The Italian version of the BUS-11 (See the English ver-
sion in Table 1, and the two Italian versions (A and B) in 
Appendix 1) and the Italian Version of the UMUX-Lite 
composed of 2 items [3] were used for the assessment of 
satisfaction and criterion validity. The order of presentation 
of the two scales was randomized.

After the interaction with the four chatbots, participants 
were asked to comment or report (open question) about 
issues due to the duration of the study or in understanding 
the indications and the items.

2.4  Participants

Participants were invited to participate voluntarily in the 
study by posting announcements on the online systems of 
different Italian Universities and in different courses from 
psychology to industrial engineering and computer sci-
ence. Advertisement of the study was also performed on 
social media (e.g., Facebook and LinkedIn) to expand the 
likelihood of gathering insights from participants from dif-
ferent communities and different ages. No specific require-
ments were needed to participate in the study except for 
being native to Italian or with a high level of proficiency 
in the Italian language. A total of 340 participants (218 
female, Age mean: 27.31–min 18, max 63) study started 
and finalized the study. As each participant was asked 
to interact with and assess four chatbots, a total of 1360 
completed observations were collected; nevertheless, the 
evaluation of one chatbot was excluded as the chatbot was 
under maintenance and a participant reported that she/he 
could not access it. Out of the 1359 completed question-
naires, 689 were presented as version A of the scale and 
670 as version B.

2.5  Procedure

Participants performed online following the indications on 
the screen provided by the Qualtrics system. At the begin-
ning of the survey, participants received information about 
the study and were asked to sign the consent form and 
answer the questions about the demographics.

After the introduction to the interaction section, partici-
pants were asked to interact with the four chatbots. Each 
chatbot was provided with a task and a link that opened a 
new tab on the browser, thus enabling participants to per-
form the task with the application and easily assess their 
interaction with the BUS-11 and the UMUX-Lite. It was 
clarified to participants that the objective was to gain enough 
interaction with the chatbot to assess their satisfaction with 
the chatbot more than merely fulfilling the task or assessing 
the possibility to achieve the goal of the task. Participants 
were instructed to return to the Qualtrics system when they 
have acquired enough information to assess the quality of 
the chatbot. At the end of the study, participants were asked 
to report issues associated with the study regarding, for 
instance, duration, clarity of the requests, and the items, and 
participants were thanked for their participation.

2.6  Data analysis

Data analysis was performed in R. Descriptive analysis and 
linear regression with Scheffé’s correction for pair-wise 
comparison [26] were used to observe differences in users’ 
satisfaction after the interaction with the chatbots. Linear 
regression model analysis was used to explore the differ-
ences in the rating of the respondents in the two conditions 
(A and B) regarding item 1, Factor 1 (average of Item 1 and 
Item 2) and the overall score of the BUS-11 scale.

A multi-group confirmatory factorial analysis (MGCFA, 
[8] approach was applied to explore how the two versions of 
the scale fit the expected model of factors loading emerged 
from the validation study of the original version of the scale 
(Borsci, Schmettow, et al., 2022). The “lavaan” package of 
R was used for the MGCFA approach. MGCFA was used 
to validate the ITA BUS and to test if the two versions have 
differences in terms of factorial structure. MGCFA analysis 
not only enables the researchers to test the fit of the scale 
with the expected model but it also allows researchers to test 
whether an inventory elicits similar response patterns across 
samples, in our cases the two versions of the scale with dif-
ferent translations of item 1 [8].

Regarding the model fit, the factor loading was considered 
acceptable when at least 0.6 and optimal at 0.7 and above 
[16]. Model fit was established by looking at multiple cri-
teria including [11],Hu & Bentler, 1999)the following: the 
ratio between chi-square and the degrees of freedom below 3; 
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the comparative fit index (CFI) aiming for a value of 0.90 or 
higher. The root mean squared error approximation (RMSEA) 
aiming for values less than 0.07; the standardized root mean 
square residual (SRMR) looking for a value below 0.08. This 
confirmatory analysis will inform if the data are fitting the 
expected model of five factors, as this is a precondition for the 
MGCFA. The analysis of invariance was performed to observe 
if the model fit does not change due to the group conditions 
[12]. A preliminary condition for this test is that the model fit 
is at least acceptable for the two groups,if this condition is met, 
the invariance test is performed by adding constraints to the 
model in an iterative way in four steps, as follows:

• Configural invariance test. This test checks that the factors 
and pattern of loadings are the same for both groups.

• Metric invariance test. This tests if each item contributes 
to the latent construct to a similar degree across groups.

• Scalar invariance test. This analysis assesses the mean dif-
ferences in the latent construct and captures all mean dif-
ferences in the shared variance of the items.

• Strict invariance test. This is a constrained version of the 
scalar model where the factor loadings, intercepts, and 
residual variances are fixed across groups.

A scale is considered invariant if the CFI after each test 
changes less than 0.01 (ΔCFI, [10], suggesting that there are 
no significant effects of the group differences on the factorial 
structure of the scale.

Comments of the participants at the end of the study regard-
ing issues with the indications and the items were explored to 
identify if issues emerged, particularly, regarding item 1 of 
the scale.

Finally, Cronbach Alpha was calculated for the over-
all scale and per each factor of the BUS-11. The mini-
mum acceptable value for Cronbach’s α was considered 
to be ≥ 0.70 (α ≥ 0.9 = excellent; 0.9 > α ≥ 0.8 = good; 
0.8 > α ≥ 0.7 = acceptable); below this value, the internal con-
sistency was considered to be low (0.7 > α ≥ 0.6 = questionable; 
0.6 > α ≥ 0.5 = poor; 0.5 > α = unacceptable) [28]. To establish 
convergent reliability, a Kendall tau correlation analysis was 
performed between BUS and UMUX-LITE.

3  Results

3.1  Participants’ satisfaction with the chatbots

Participants were acceptably satisfied by the chatbots (aver-
age: 68.9%; SD.1.6%). A linear model analysis suggested 
that the two versions (A and B) of the scale do not affect the 
overall scores of the participants regarding their satisfac-
tion with the chatbots. Table 2 summarizes the differences 
between the average satisfaction per chatbot. An ANOVA 

analysis suggests an effect of the type of chatbot on the 
satisfaction rating of the participants (F (9, 1349) = 3.656; 
p = 0.0001569); Scheffe’s test clarified that this difference 
was significant only for chatbots 10 and 7 (p = 0.0019) that 
differ of 9.9% in terms satisfaction score; indeed, partici-
pants rate chatbot 10 as the most satisfactory in the cohort 
(74%) and chatbot 7 as the less satisfactory one (64.1%).

3.2  Adaptation and validation of the Italian version 
of the scale

When comparing the response of participants for item 1 and 
factor 1 in the two conditions, participants who received the 
new version of the scale (Version B) were slightly, but signif-
icantly, more conservative at answering this question com-
pared to participants who answered version A. Specifically, 
when answering the first item using version B, participants 
rated lower (− 6.3%, CI: − 8.55%; − 4.06%) their agreement 
with item 1 compared to participants who answered version 
A of the scale (F (1, 1357) = 30.35, p < 001). A similar effect 
is also reported on the score of F1 as participants rated lower 
(− 3%; CI: − 4.9–1.2%) compared to the other participants (F 
(1, 1357) = 10.85, p < 001). Albeit significant, these effects 
are quite marginal in terms of scores variation. It should be 
noted, indeed, that the overall level of satisfaction reported 
by the two groups answering the BUS-11 was not signifi-
cantly different, suggesting the two different versions of the 
scale do not result in different levels of satisfaction.

To model the factorial structure of the Italian BUS-11 
and investigate if the different wording of item 1 affected 
such structure, a MGCFA was performed. The results (see 
Table 3) suggest that both versions A and B fit the original 
model with no significant variations in the factorial structure, 
i.e., the invariance analysis showed no significant changes in 
the fit (ΔCFI < 0.01) due to the conditions. However, version 
A appears to have a lower fit (CFI and RSMEA) compared 

Table 2  The total number of evaluations collected (observations) per 
each chatbot, the average score of participants who received different 
versions of the scale (A and B) and the overall average of the scale

Chatbot Number of 
observations

Version A Version B Overall aver-
age BUS 11

1 142 68.70% 67.10% 67.90%
2 125 70.70% 68.60% 69.65%
3 138 68.00% 72.00% 70.00%
4 135 68.00% 71.70% 69.85%
5 138 67.60% 65.90% 66.75%
6 146 64.90% 73.50% 69.20%
7 138 63.10% 65.30% 64.20%
8 136 66.60% 68.20% 67.40%
9 128 69.40% 69.80% 69.60%
10 133 75.90% 72.40% 74.15%
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to version B, suggesting that the adapted version could be 
considered a better solution in terms of fit quality.

The qualitative analysis of the comments of the partici-
pants is quite in line with the results of the MGCFA. Out of 
109 participants who decided to leave a comment about the 
survey, 77% of the comments were positive feedback about 
instructions, the items on the scales, and the overall experi-
ence, and only 23% of the comments (i.e., 25 comments) 
reported issues experienced by the participants—about five 
comments were about the length of the study; three about 
the necessity to provide more instructions to better guide 
the participants; and 15 comments were about technology-
related aspects such as visualization of the chatbots due to 
device and browser compatibility, or the slow answer of 
some chatbots compared to others, etc. Finally, only 2 par-
ticipants (0.05% of the overall sample) commented on the 
understandability of item 1. Specifically, one comment was 
about version A, asking for a further explanation about the 
item, and the other comment was about the same item but in 
version B, suggesting that not all chatbots present the pos-
sibility to change settings.

Considering the results of the MGCFA, the two versions 
were brought together to model the overall structure of the 
Italian Version of the BUS-11 as displayed in Fig. 2. The 
Italian version of the BUS-11 shows a solid factor loading 
in line with the original validation, despite item 2 (i2, Fig. 2) 
seems to marginally contribute to factor 1 (fc1, Fig. 2). 
Moreover, in line with previous validation in English, fac-
tors 2 and 3 strongly correlate.

3.3  Convergent validity, reliability, and order 
of the item presentation

The Italian version of the BUS significantly correlates with 
the UMUX-Lite (τb = 0.67; p < 0.001). Specifically, all the 
factors of the ITA BUS appear to significantly correlate with 
the UMUX-Lite overall score with different strengths, as 
reported in Table 4. Factors 2 and 3 show a good relationship 
with the UMUX-Lite, while factors 1, 4, and 5 are only mar-
ginally correlated with the overall score of the UMUX-Lite.

In line with the expectations, the Cronbach alpha of the 
overall scale of 0.921 (F1 α = 0.705; F2 = 0.869, F3 = 0.903). 
Finally, a regression analysis performed on the overall score 
of satisfaction of the participants who received the scale in a 
randomized order or a fixed order showed no significant dif-
ferences in satisfaction scores, suggesting that the scale could 
be used both presenting the items randomized or in a sequen-
tial order without any effect on the assessment of the users.

4  Discussion and conclusion

The Italian version of BUS-11 respects the original factorial 
structure with high reliability and good convergent validity. 
The BUS-11 strongly correlates with UMXU-Lite; however, 
essential aspects such as perceived accessibility (fc1), pri-
vacy (fc4), and time to answer (fc5) captured by the BUS-
11 are only marginally captured by UMUX-Lite. Moreover, 
the scale can be used in a digital version with a fully rand-
omized presentation of the items or in a paper–pencil ver-
sion with items presented in sequential order, without any 
significant effect on the satisfaction rating. In this sense, the 
BUS-11 is a compact and reliable scale that, compared to 
other shorter scales of stratification, could also provide more 
useful insights into satisfaction with chatbots.

The adaptation of item 1 we proposed seems to change 
the reaction of participants significantly but slightly without 
altering the overall scale construct and the overall score of 
satisfaction, but with a superior fit in terms of constructs. 
The qualitative analysis we performed on users’ reports 
about issues with the scale seems to suggest the wording of 
item 1 is a minor problem that affects only a small percent-
age of the participants, but the proposed adaptation of the 
item seems to help participants to focus more on identifying 
the aspects associated with the question at hand resulting in 
a better fit in terms of construct and it could be interpreted 
as a positive addition to the scale. Therefore, we can suggest 
that the adaptation of item 1 could be retained, and future 
studies should also investigate if this adaptation should be 
also extended to the English version of the scale.

Table 3  Invariance analysis X2 (Df) RSMEA SRMR CFI ΔCFI

Model
  ITA BUS 11 (all data) (36) = 269.849 0.069 0.030 0.974
  ITA BUS 11 version A (36) = 199.813 0.078 0.031 0.968
  ITA BUS 11 version B (36) = 144.641 0.067 0.032 0.973

Invariance tests
  Configural invariance (84) = 383.395 0.072 0.039 0.967 n/a
  Metric invariance (78) = 355.052 0.072 0.036 0.970 0.003 (acceptable)
  Scalar invariance (84) = 383.395 0.072 0.039 0.967 0.003 (acceptable)
  Strict invariance (93) = 417.251 0.072 0.043 0.965 0.002 (acceptable)
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The possibility to use a validated scale in Italian will 
help to shape the future market in the country and to dif-
fuse a culture of benchmarking across companies and 
countries. This is in line with the idea of Borsci et al. [4] 
that usability is a construct that needs comparative, stand-
ardized, and replicable measures to maximize its effects 
and enable a positive user experience. The advancement 
in artificial intelligence research and applications is 

pushing chatbots and conversational systems in sensitive 
and high-risk domains such as education, training, and 
rehabilitation. This is particularly relevant in Europe, in 
which evidence of the trustworthiness of products is an 
essential condition for market access, especially for AI-
driven tools [5-7]. In such context, the BUS-11 could be 
the basis to generate evidence about the perceived quality 
of AI and algorithmic chatbots, as this scale offers a quick 
and standardized assessment tool that designers can use to 
avoid unsatisfactory and potentially problematic solutions 
to reach the market.

Currently, BUS-11 was mainly tested using commercial 
and service-oriented chatbots, and future studies should 
focus on testing the scale with applications for different 
domains and under different conditions, e.g., using mobile 
phones or using mainly or only voice exchanges. Moreover, 
the current version of the scale should be tested in terms of 
inclusivity, aiming to be accessible and usable by a popu-
lation of people with different types of disabilities. Future 
studies are going to explore the possibility to adapt the BUS-
11 to enable people with disability to assess their interaction 
with chatbots.

Fig. 2  Graphical presentation of the Chatbot Usability Scale (BUS 11) factorial organization

Table 4  Correlation between ITA BUS 11 and UMUX-Lite

*p < 0.001

ITA BUS UMUX Lite 
overall score

fc1-perceived accessibility to chatbot functions 0.44*
fc2-perceived quality of chatbot functions 0.65*
fc3-perceived quality of conversation and information 

provided
0.63*

fc4-perceived privacy and security 0.20*
fc5-time response 0.35*
Overall score 0.67*



 Personal and Ubiquitous Computing

1 3

Appendix 1. The Italian version 
of the Chatbot Usability Scale (BUS‑11): 
Version A literal translation (ITA BUS A), 
Version B adapted translation (ITA BUS B)

Factors Items

Italian version (ITA 
BUS A)

Italian version (ITA 
BUS B)

1 – Accessibilità per-
cepita alle funzione 
del chatbot

Le funzioni del chat-
bot sono facilmente 
identificabili

Le funzioni del chat-
bot sono facilmente 
identificabili (p. es: 
come modificare 
le impostazioni del 
chatbot, la presenza 
o meno di un avatar 
ecc.)

È stato semplice 
trovare il chatbot

È stato semplice 
trovare il chatbot

2—Qualità percepita 
delle funzionalità 
del chatbot

La comunicazione 
con il chatbot è 
stata chiara

La comunicazione 
con il chatbot è stata 
chiara

Il chatbot è stato 
capace di tenere 
conto di quello 
che ci siamo detti 
nel contesto della 
conversazione

Il chatbot è stato 
capace di tenere 
conto di quello 
che ci siamo detti 
nel contesto della 
conversazione

Le risposte del chat-
bot sono state facili 
da capire

Le risposte del chatbot 
sono state facili da 
capire

3—Qualità percepita 
delle conversazioni 
e informazioni 
fornite

Trovo che il chatbot 
abbia capito quello 
che volevo e mi 
abbia aiutato a 
raggiungere i miei 
obiettivi

Trovo che il chatbot 
abbia capito quello 
che volevo e mi 
abbia aiutato a 
raggiungere i miei 
obiettivi

Il chatbot mi ha 
offerto una quan-
tità adeguata di 
informazioni

Il chatbot mi ha 
offerto una quan-
tità adeguata di 
informazioni

Il chatbot mi ha 
dato solamente le 
informazioni di cui 
avevo bisogno

Il chatbot mi ha 
dato solamente le 
informazioni di cui 
avevo bisogno

Penso che le risposte 
del chatbot siano 
state accurate

Penso che le risposte 
del chatbot siano 
state accurate

4—Privacy e 
sicurezza percepite

Credo che il chatbot 
mi abbia informato 
di tutte le possibili 
questioni inerenti 
alla privacy

Credo che il chatbot 
mi abbia informato 
di tutte le possibili 
questioni inerenti 
alla privacy

5—Tempo di ris-
posta

Il tempo che ho 
dovuto attendere 
per le risposte del 
chatbot è stato 
breve

Il tempo che ho 
dovuto attendere per 
le risposte del chat-
bot è stato breve

Appendix 2. Overview of the online study

Section 1. Participants’ information and informed consent.
Section 2. Demographics.

1. Gender (as assigned at birth)
2. What gender do you identify with? (Please, indicate all 

relevant options)
3. What is your year of birth
4. What is your nationality?

Section 3. Interaction (example of one chatbot).
In the next section, you will be asked to interact with 4 

different chatbots and for each to perform a specific task (for 
example, find public transport subscription offers) and then 
answer two questionnaires on the satisfaction of interacting 
with the chatbot. Specifically: 1. We will provide you with 
a link to a website which, once clicked, will open in a new 
browser page; 2. You will need to try to interact with the 
site chatbot to perform the required task. The tasks you will 
have to perform are a way to collect information regarding 
the functioning of the chatbot and the level of satisfaction 
of the interaction; 3. You will have to go back to the page of 
this questionnaire and fill in the two evaluation scales that 
you will find.iRobot Chatbot

Remember that the purpose is to evaluate the satisfaction 
of interacting with the chatbot. Regardless of whether or 
not you complete the task listed below when you think you 
have acquired enough information to be able to assess the 
interactive quality of the chatbot you can proceed to fill in 
the questionnaire.

Task: You are thinking of buying a Roomba vacuum 
cleaner and you want to know if there are any active offers 
for one of the models available. Search for this information 
via the iRobot chatbot.

Go to the website to interact with the iRobot chatbot: 
https:// www. irobot. it/ < Blank page > 

Return to this page (by clicking on the relevant browser 
tab) when you believe that you have collected enough infor-
mation to evaluate the chatbot.

Assessment.
Randomized BUS 11 (version A or B)—UMUX-Lite.
[Next Chatbot–Total of 4 chatbots].
Section 4. End of the Survey.

• Open question about issues with the scale: Please report 
if you have encountered any problems in completing the 
questionnaire (e.g., duration, clarity of requests and items 
etc.).

• Final message to thank the participants

https://www.irobot.it/
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Appendix 3. List of chatbots (in alphabetical 
order)

iRobot–https:// www. irobot. it/
PosteItaliane–https:// www. poste. it/ chatta- con- noi. html
Ryanair–https:// help. ryana ir. com/ hc/ it/ artic les/ 36001 

76839 57- Italia
Solidarietà Veneto–https:// www. solid ariet avene to. it/
Tim Italia–https:// www. tim. it/ assis tenza
Tupigi–https:// www. tupigi. it/ it/
Univerity of Brescia–https:// www. unibs. it/ it/ didat tica/ 

infor mazio ni- utili/ conta tta- le- segre terie
Userbot.ai–https:// userb ot. ai/ it/
Virtual spirit–https:// www. virtu alspi rits. com/ it/
Zoom–https:// zoom. us/
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