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Abstract: This dataset reports the responses to a survey designed for investigating the relationship
that humans have with their smart devices. The dataset was collected between May and July 2020 and
is a sample of over 500 respondents of various ethnicities and backgrounds. These data were used for
modeling the ways that people relate to their devices using the notion of agency. However, the data
can be used for complementing any study that intends to investigate a tool-mediated communication
from the perspective of users, applying a variety of beliefs, attitudes, and expectations that users have
in relation to their devices and themselves. This article presents the survey items as well as some
preliminary data insights. The collected data were in English and the responses were anonymized to
ensure GDPR compliance. The data were stored in a .csv file containing the respondents” answers to
the questions.

Keywords: agency; HCI; smart devices; human—computer interaction; survey; socio-technical systems;
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1. Introduction

Smart devices have become integral to modern life, shaping the way individuals
communicate, work, and navigate daily tasks.

This study explores users’ notions of their interactions with smart devices, with
a particular emphasis on the socio-technical aspects inherent in these interactions. By
leveraging data collected through surveys distributed between May and July 2020, amidst
the COVID-19 outbreak, we delve into users’” perceptions and experiences regarding their
engagement with smart devices. The survey, distributed through the authors’ personal and
professional networks, attracted responses from a diverse group of individuals worldwide,
predominantly comprising highly educated professionals.

In this context, understanding users’ perspectives on their interactions with smart
devices becomes paramount for designing effective and user-centric technologies.

The dataset, stored in compliance with GDPR regulations at the University of Tilburg,
consists of responses from 587 participants, after filtering out incomplete responses. While
acknowledging the limitations of our sample, which predominantly comprises approx-
imately of 50% tech-savvy and 50% non-technical individuals, we can provide unique
insights into the perceptions of users deeply embedded in technology-rich environments.

Participants were prompted to select a single smart device, such as a smartphone,
smartwatch, etc. to reflect upon in their responses, enabling a focused examination of
interactions with specific devices. Moreover, participants were given the opportunity
to express interest in follow-up interviews, offering richer qualitative insights into their
experiences with smart devices.
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In this paper, we provide an overview of the dataset and its collection process, empha-
sizing its potential for fostering future research and collaborations in the field of HCI and
socio-technical systems. By sharing this dataset with the scientific community, we aim to
promote transparency, reproducibility, and the further exploration of users’ interactions
with smart devices in diverse contexts.

The rest of the paper is organized as follows: Section 2 summarizes the core informa-
tion about the dataset. Section 3 discusses possible additional uses of the data. Section 4
provides a description of each field contained in the dataset. Section 5 gives a detailed
description of the data collection procedure. Finally, Section 6 summarizes this study.

2. Specification Table of the Dataset

This sections summarize all the information related to the dataset in a tabular manner
in order to offer an easy access to all the relevant characteristic of the dataset in Table 1.

Table 1. Tabular description of all the information related to the dataset.

Subject Human-computer Interaction/Agency/Socio-Technical systems
Specific subject area Users’ notions of their interactions with smart devices.
Type of data Microsoft Excel comma separated value document (.csv)
How data were acquired Survey

Data format

Raw

Background: the data were collected between May and July 2020 during the COVID-19
outbreak. The survey was distributed in the authors’ professional and personal networks

Parameters for data collection and was open to all interested participants. Background information on the participants

was collected (educational and professional background, age, gender, etc.) to enable
categorizing the users’ responses.

Description of data collection

The data were collected with Qualtrics in an anonymous format and stored at the
University of Tilburg in compliance with GDPR laws. The data will be available for the
scientific community over the next 10 years in order to ensure the reproducibility of
results as well as promoting future collaborations.

As a part of the survey, the respondents were asked about their interest in taking part in
an interview about their smart device use.

Data were originally obtained from 809 participants. After removing all respondents that
did not answer all questions, the final dataset comprised 587 cases. Because the survey
was distributed via the authors’ personal and professional networks, the sample is
constituted of highly educated professionals, many of whom can be considered
remarkably familiar with technology. This naturally affects the generalizability of our
results but, on the other hand, provides a unique look into the way that such tech-savvy
users perceive their devices and their interactions with them. In the survey, we asked the
respondents to choose one smart device and keep it in mind while answering the
questions. In the case that the respondent did not own any other smart device, they were
encouraged to choose their computer or mobile phone.

Data source location Worldwide

Repository name: DataverseNL
Data identification number: doi 10.34894/ TRAONY
Direct URL to data: https://doi.org/10.34894/ TRAONY (accessed on 14 February 2024)

Data accessibility Instructions for accessing these data: the data are open access

The data are publicly available by accessing the URL. Additional clarifications, if needed,
can be obtained by contacting the corresponding author of this article as well as the data
protection officers assigned to the dataset.

The dataset has been already used for conducting research in the areas of Human

Related research article Computer Interaction, User Behavior analysis and Agency. Some of the results have been

published in [1-3].

3. Value of the Data

The datasets records the responses of a widespread group of respondents on a va-
riety of items reflecting both more established and newer constructs relevant to human-—
technology interactions.
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The following examples delineate potential applications and insights that could be
derived from the dataset, serving as avenues for research and exploration within the realm
of human-technology interactions:

Understanding User Preferences: Researchers can analyze the dataset to gain insights
into users’ preferences regarding smart devices. By examining responses to questions
related to device features, design elements, and user experiences, researchers can identify
patterns and trends in user preferences. This information can inform the design and
development of future smart devices, ensuring that they align with user expectations
and needs.

Exploring Anthropomorphism: The dataset includes responses on anthropomor-
phism, or the tendency to attribute human-like qualities to smart devices. Researchers
can explore how users perceive their devices in terms of personality traits, emotions, and
social interactions. This analysis can shed light on the psychological factors influencing
user—device relationships and guide efforts to design more emotionally intelligent and
socially aware technologies.

Investigating User Agency: Given the emphasis on the notion of agency in the survey,
researchers can delve deeper into how users perceive their level of control and autonomy
when interacting with smart devices. By examining responses related to decision-making,
empowerment, and autonomy, researchers can gain insights into users’ sense of agency in
their interactions with technology. This understanding can inform the design of interfaces
and interaction paradigms that support user agency and empowerment.

Examining Socio-Technical Dynamics: The dataset offers an opportunity to explore
the socio-technical dynamics of human—device interactions. Researchers can analyze how
social and environmental factors influence users” perceptions and behaviors regarding
smart devices. By examining responses related to social contexts, cultural influences, and
environmental factors, researchers can uncover the complex interplay between technology
and society, informing strategies for designing technology that aligns with societal values
and norms.

Segmentation Analysis: The dataset includes background qualifier questions that
enable segmentation analysis based on factors such as education level, ethnic background,
and professional expertise. Researchers can segment the data to examine how different
demographic groups perceive and interact with smart devices. This analysis can provide
valuable insights into the diversity of user experiences and preferences, guiding efforts to
design inclusive and accessible technologies.

Comparative Studies: Researchers can use the dataset to conduct comparative stud-
ies with other datasets or research findings in the field of human—computer interaction
(HCI) and related disciplines. By comparing responses across different datasets or studies,
researchers can identify commonalities, discrepancies, and emerging trends in users’ per-
ceptions and interactions with smart devices. This comparative analysis can contribute to a
deeper understanding of user-device relationships and inform future research directions
in the field.

Overall, the dataset presents a rich source of information for researchers interested in
exploring various aspects of human-technology interaction, ranging from user preferences
and anthropomorphism to user agency and socio-technical dynamics. By leveraging this
dataset, researchers can advance our understanding of how humans relate to and interact
with smart devices, ultimately contributing to the development of more user-centric and
socially responsible technologies.

4. Data Description

Smart technologies are increasing becoming an integral part of our professional and
private lives [4]. We collected a dataset with the aim of investigating the relationship
and interactions people have with their devices. The survey leverages a number of key
concepts in the literature describing human-technology interactions, especially the notion
of agency [5].
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Data were originally obtained from 809 participants. After removing all the incomplete
surveys (i.e., respondents that did not answer all questions), the final dataset included
587 cases.

The data were collected in an anonymous form and in compliance with GDPR. Therefore,
we cannot assume that an incomplete survey implies that the respondent dropped out. The
same individual could have completed the survey using multiple devices or on a different
day or in different browser sessions. Consequently, we can conclude that the dropout rate is
somewhere between 0% and 27% (809 initial participants vs. 587 completed surveys).

The dataset contains both complete and incomplete surveys, as they may both be
useful for further analysis. We did not observe any particular pattern in the background
variables of the people who dropped out. Consequently, we can assume that the dropout
rate in normal ranges, is also uniform among the population and is not injecting any bias
into the sample. Finally, because the survey was distributed via the authors’ personal
and professional networks, the sample constitutes highly educated professionals, many
of which are very familiar with technology. This may affect the generalizability of our
results but, at the same time, provides a unique look into the attitudes and beliefs of a
very specific group of users toward smart devices. For example, 38.3% of the respondents
are professors. In addition, 53.7% work in informatics, computer science, or computer
engineering, and 83% of the respondents say they have professional knowledge of one or
more of the following disciplines:

Internet of Things;
Human—computer interaction;
Artificial intelligence;

Big data;

Requirement engineering.

SN

Finally, 68.9% of the respondents were male and 29.9% were female.

The dataset was provided in a convenient .csv format, facilitating easy importation
into Excel, as well as popular data analysis software such as SPSS 26 to 29 and R.4.3.3.

Structured for clarity and accessibility. The file is organized as follows:

Each column corresponds to a specific survey question.

The first row of each column serves as a unique identifier for the question.

e  The second row presents the question as it was presented to participants during
the survey.

Responses from participants are shown in the third row.

Responses are encoded using a Likert scale and stored as numerical values.

Additionally, the dataset is accompanied by two supplementary files for a comprehen-
sive understanding and utilization:

e  Data_Publication_Package.pdf: This document contains meta-information detailing the
original intent of the study, along with ethical approval obtained from Tilburg University.

e  Survey_UserRelationshipWithTheirSmartDevice.pdf: Presented as a PDF file, this
document provides the complete survey questionnaire for reference purposes. It
also includes a mapping between the questions and their corresponding answers,
enhancing clarity and facilitating efficient data analysis.

Figure 1 presents a snapshot of the survey layout, offering insights into the question-
naire’s structure and design.

The dataset and its supplementary files will be stored in DataverseNL for a period of
more than 10 years as prescribed by GDPR laws.
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Q3 Please answer these questions about your thoughts in terms of your smart device

Neither
agree nor
disagree (3)

Strongly Somewhat

Somewhat Strongly
disagree (1)  disagree (2)

agree (4) agree (5)

I'm positive
about having
this smart
device as a part
of my daily life.
(1)

| often feel
victimized by
my smart
device, like it
does things to
me rather than
the other way
around. (2)

The smart
device runs its
actions
independently
of me/does
what it does on
its own. (3)

| feel that my
smart device
cannot initiate
actions on its
own. (4)

It is me, the
user, who is in
control of
stopping
tasks/processes
with my smart
device. (5)

Figure 1. Snapshot of the survey. The circles refers to placeholders where the user could specify
his/her preference from strongly disagree (1) to Strongly agree (5).

5. Experimental Design, Materials and Methods

Invitations to take the survey were collected by contacting participants via the authors’
professional and personal networks and by active use of social media. Below is an example
of the email invitation used:

Hello,

I am Prof. Francesco Lelli (*) and together with Dr. Heidi Toivonen (**) we are running a
multidisciplinary research on human-smart devices interaction.

We are inviting you to take part in a little survey regarding your relationship with smart
devices. In doing this survey, you will be able to reflect on how you relate to technology, while
contributing to a study that aims to foster a deeper understanding of human interaction with
personal smart devices that are becoming a more and more pervasive element of our everyday life.

We sincerely appreciate your support and collaboration.

Completing the survey will take you no more than 5 min.

Follow this link to the Survey: <link to the survey>

Or copy and paste the URL below into your internet browser: <link to the survey>
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You are also welcome to forward this invitation to anybody you think may be interested in
participating in this research.

Obviously, you are very welcome to contact us if you have any questions by replying to this
email. In addition, if you have done work that you believe is relevant for this research, please get in
touch. We look forward to learning from you!

All the Best,

Francesco Lelli and Heidi Toivonen

(*) Doing research on Internet of Things and Information Management, more info
at: https://francescolelli.info/

(**) Doing research on agency in the field of Psychology, more info at http://www.heiditoivonen.com

The message was sent only once, without reminders or additional requests to finish
uncompleted surveys.

If the candidate decided to take part to the survey, he/she had to agree to the following
informed consent:

Thanks for your interest in taking this research survey.

We are conducting this study with the aim of improving the relationship that we human beings
have with our gadgets.

This survey is anonymous (unless you want to give us your email), but we will collect some
information about you in order to segment our population.

For scientific integrity, we securely store this data for at least 10 years and might share the
data with other scientific researchers or for other scientific research purposes.

We respect your trust and protect your privacy, and therefore will make sure that the data will
not identify you.

Participation in this research study is completely voluntary. You have the right to withdraw
at any time or refuse to participate entirely. If you desire to withdraw, please simply close your
internet browser.

You also have the right, in principle, to request access to and rectification, erasure, restriction
of or object to the processing of the personal data. More information can be found on the website of
Tilburg University: wwuw.tilburguniversity.edu/privacy

If you have any questions or change your mind, contact us at f.lelli@tilburguniversity.edu

The survey started with a section on the dimensions of user agency and device agency,
for which a total of 16 items were designed as follows.

High user agency was measured with the following questions:

Q_1I'm positive about having this smart device as a part of my daily life;

Q_5 It is me, the user, who is in control of stopping tasks/processes with my smart device;
Q_9 I understand how this smart device works;

Q_13 I am using this smart device to execute task(s) that I have freely chosen.

Low user agency was measured with:

Q_2 I often feel victimized by my smart device, like it does things to me rather than
the other way around;

e Q_61Iam not able to change the way I do things if my smart device is involved; it
forces a certain process on me;

Q_10Thave often had a less than ideal way of using my smart device in the past;
Q_141 often think that I cannot really use my smart device to achieve the things I want.

High device agency was measured with:

e Q_3 The smart device runs its actions independently of me/does what it does on
its own;

e (Q_8 My smart device has intelligence and understanding of its own, independent

of me;

Q_11 My smart device is a true active participant in the interaction I have with it;

Q_15 Certain things are performed better by my smart device than by me.

Low device agency was measured with:

Q_4 I feel that my smart device cannot initiate actions on its own;

Q_7 This smart device cannot independently change the course in how a task is completed;


https://francescolelli.info/
http://www.heiditoivonen.com
www.tilburguniversity.edu/privacy

Data 2024, 9, 56

7 of 8

e  (Q_12 My smart device is fundamentally dependent on me, the human user;
e  Q_16 My smart device is not really helpful in getting things done.

We also developed scales for other constructs and elements that HCI and other scholars
have considered relevant in characterizing human interaction with (technological) objects.
These scales include:

Usability, the pragmatic attributes, or functionality of the device [6-8];
Cost-effectiveness or price utility and the perceived efficient use of money [9];
Self-extension or identification with the device [7,10];

The social aspect of devices, such as social status or social self-image expression [7-9]
and the device’s capacity to enhance the user’s social relationships [10];

The emotional aspects of using the device, such as joy or aesthetic pleasure [7,8];
Anthropomorphism: attributing human-like qualities to the device [11,12].

All constructs were measured using multi-item scales designed for the purposes of
this study. The survey also included a set of questions for prequalifying and segmenting
the population, including items concerning the respondents’ gender, age, education, and
professional background.

The dataset contains the entire collection of questions and all the answers in an
anonymous form.

The dataset is suitable for statistical analysis and for exploratory research in particular,
as the authors discussed in [1-3]. The full dataset is available under a Creative Commons
License and shown in [13].

6. Conclusions

As smart devices continue to permeate various aspects of daily life, understanding
users’ perceptions and experiences with these technologies is essential for designing effec-
tive and user-centric systems. This study provides valuable insights into users’ notions
of their interactions with smart devices, with a particular emphasis on the socio-technical
dimensions inherent in these interactions.

By leveraging a dataset comprising responses from 587 participants, collected between
May and July 2020, researchers can gain a refined understanding of how individuals engage
with smart devices in a range diverse contexts. While acknowledging the limitations of our
sample, which predominantly consists of both tech-savvy and non-technical individuals,
we have highlighted the unique insights it offers into the perceptions of users deeply
involved in technology-rich environments.

Researchers can utilize this dataset to delve deeper into specific aspects of smart
device usage, exploring additional dimensions and uncovering new insights. Moreover,
the comprehensive description of the data collection procedure and dataset fields provided
in this paper serves as a reference resource for researchers interested in leveraging this
dataset for their own investigations.

In conclusion, this study contributes to the growing body of knowledge on users’
interactions with smart devices, underscoring the importance of considering socio-technical
perspectives in the design and development of future technologies.

Author Contributions: FL.: conceptualizations, survey design, survey distribution, writing, review-
ing and editing. H.T.: literature review, conceptualizations, survey design, writing. All authors have
read and agreed to the published version of the manuscript.
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