Effect of Personality on Robot
Acceptance

Master Thesis

Authors: Borimir Vuchkov (124204) and Valentin Nikov (125379)
Programme: MSocSc in Service Management
Date: 15.05.2020
Supervisor: Kim Andersen
Characters: 215 569

Pages: 95



Abstract

The goal of this master thesis is to examine how different personality traits impact the acceptance of
edutainment robots. This research has been done by implementing two of the most prominent theoretical
models across the information system and psychology literature namely the Technology Acceptance Model

(TAM) and the Big Five Personality traits theory.

We suggest a theoretical model which aim is to identify whether the five dimensions of personality,
including agreeableness, openness to experiences, neuroticism, conscientiousness, and extraversion have
an effect on two of the key factors included in TAM — perceived usefulness and ease of use that are
hypothesized to be strong predeterminers of an individual’s intention to use a certain technology. This study

is conducted in the context of Yoga practice utilizing the robot Alpha 1 Pro.

In order to carry out the experiment, a 5-minute Yoga class in the form of a video was created during which
the robot played the role of a yoga teacher who showcased a few Yoga poses and provided instructions
accordingly. The video was later distributed to yoga practitioners across Denmark. Furthermore, self-
completion questionnaires were administered to measure the personality of each respondent as well as their

opinion on matters related to the acceptance of the robot.

Moreover, the analysis of our data revealed that certain personality traits have a significant impact on
perceived usefulness and perceived ease of use which were also positively associated with behavioural
intention to use. The dimensions of Openness to experience and agreeableness were found to have a positive
relationship with the robot acceptance whereas Extraversion and Conscientiousness yielded no significance.
Moreover, Neuroticism was proven to have a significantly negative effect on both perceived usefulness and

ease of use.

Furthermore, results are discussed with suggestions about managerial implications and further research

followed by a conclusion.
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1. Introduction

As technology continues to exponentially improve and develop, virtually all aspects of human life are being
influenced and reshaped in a significant manner. Due to this constant development of newer and improved
technologies, our dependency on them appears to be on a path of an endless increase. Within the span of
several years, the world has observed significant technological advances in robotics and artificial
intelligence (Al) that have enabled their use in various contexts, processes and industries such as
transportation, hospitality, manufacturing, communication, agriculture, medicine, logistics, finances, etc.
(Andelfinger and Hénisch, 2017; lvanov, Webster and Garenko, 2018; Lui and Lamb, 2018;
Schommer, Patel, Mouraviev and Thomas, 2017).

Moreover, the progressive development of robotics and Al have created many opportunities for the vast
majority of the contemporary industries to incorporate different interactive technologies that thoroughly
replace or augment the nature of human labour (lvanov et.al, 2018). This tendency increases the potential
for disruptions and innovations within various types of business processes (Brynjolfsson, McAfee and
Cummings, 2014).

For example, a current real-world application of robotics in the hospitality business could be observed in
Starwood’s Aloft Hotel where the robotic butler named “Boltr” is deployed to provide service to the hotel’s
guests by delivering the requested amenities to their rooms (Crook, 2014). On the other hand, Royal
Caribbean Cruises managed to stand out from its competition and continues to hold the position of a pioneer
and leading innovator within the travel industry by employing the first-ever robotic bartender (Tussyadiah,
Zach and Wang, 2018)

This exponential growth and technological advances have been enabled to a large extent by the principle
that came to be known as Moore's Law. The law reasons that the number of transistors on a microprocessor
chip will be doubled approximately in an interval of every two years, increasing the chip performance along
the way (Moore, 1965). Based on this exponential improvement described by Moore’s law, the first
rudimentary version of the home computer introduced in the *70s to the general market turned into the more
sophisticated computer machines that operated through the *80s and ’90s. Respectively, this led to the
development of smartphones, high-speed internet, smart cars, home appliances, and technology connected

through the Internet of Things which prevails in the modern world.



The growing use of Al and robotics gives solid indications that the world is taking another important
evolutionary step towards new means of value production and service delivery which organizations are

currently beginning to adjust and transition towards.

Historically, the world has experienced several major industrial revolutions that defined the process of
manufacturing goods and the production of value. In the latter half of the 18™ century the First Industrial
Revolution marked a period of prolific development occurring “..on local, regional, national, continental
and global context” (O'Brien and Patrick, 2006, p.2) While the process was shaped by major political,
social, cultural and geopolitical forces, its final conclusion was the transition from agrarian and rural
societies towards urbanization and industrialization (O'Brien and Patrick, 2006). In this new industrial
economy, the introduction of machines and inventions such as the steam engine made mass production
possible as goods were no longer painstakingly produced by hand. Instead, production was placed into

factories which made the process cheaper and more standardized (O'Brien and Patrick, 2006).

Subsequently, the Second Industrial Revolution which usually dates from 1850-1914 began. This was a
period of major macro and micro inventions that had a huge impact both on production and quality (Mokyr,
1998). Based on the increased effectiveness in research and micro inventive activities, plenty of macro
inventions was achieved including the telegraph and railroads networks, sewage systems, water, and gas
supply. The advancement in manufacturing and production technology enabled the widespread deployment
of such systems which had been previously constrained to only a limited number of selected cities (Mokyr,
1998). In particular, the expansion of railroad and telegraph networks established the possibility for
movement of people and ideas in an unprecedented manner, the result of which was a significant level of
globalization (Baldwin and Martin, 1999). Other central achievements of the Second Industrial Revolution
are the emergence of new industries and sources of energy such as gas, electricity, and oil (Baldwin and
Martin, 1999).

In a similar fashion to the preceding Industrial revolutions, the Internet Revolution, also recognized as the
Third Industrial Revolution, has stemmed from the development of major technological innovations. Even
though there are numerous important innovative steps that substantially contributed for the emergence and
consequent growth of the Internet, there are four advances in technology that must be emphasized: low-
cost computing power enabled by the integrated circuit; a high bandwidth telecommunication network;
advancement in software development that made computers easier to use and highly versatile; and the
creation of the World Wide Web (Baldwin and Martin, 1999).



Nowadays, despite its recent emergence and relative lack of conceptualization, there is substantial support
that we are entering a new era of industrial revolution named Industry 4.0. The concept was first proposed
back in 2011 for the development of the German economy (Roblek, Mesko and Krapez, 2016). The concept
establishes the idea that the fourth technological revolution has been already launched with the development
of technologies such as The Internet of things (1oT), cyber-physical systems production and the Internet of
Services (loS), cloud-based manufacturing, Radio Frequency Identification (RFID), Enterprise Resource
Planning (ERP), etc. (Lu, 2017). These technologies are based on continuous communication through the
Internet that respectively allows for an uninterrupted exchange of information and interactions not only
between humans (C2C), humans and machines (C2M) but also between the machines themselves (Cooper
and James, 2009). The prime goal of Industry 4.0 is to increase productivity, to raise operational efficiency,
and to achieve higher levels of automatization (Thames and Schaefer, 2016). Furthermore, Posada et al.
(2015) recognize digitalization, optimization, and customization of production; adaptation and automation;
value-added services and businesses; automatic data exchange and communication; and human-machine

interaction (HMI) as the five main pillars on which Industry 4.0 stands.

The development of various machines and robots have been the common factor that enabled the Industrial
revolutions of the past and present. In the past robots were used exclusively in industrial workplaces such
as factories, thus being named industrial robots. Industrial robots are defined as “automatically controlled,
reprogrammable multipurpose manipulator programmable in three or more axes” (International Federation
of Robotics, 2020). The use of those types of robots is keeping its steady growth — from 300 000 per year
in 2016 to almost 400 000 installations in 2017 and a slight increase in 2018 leading to 422,271 units
installed in that same year. Moreover, it is expected that in 2022 the number of annually produced robots

will reach approx. 580 000 units (International Federation of Robotics, 2019).

On the other hand, with the emergence of Industry 4.0, robots are stepping outside of the factory boundaries
by finding more widespread and versatile use. Thus, the term of service robots has emerged. According to
the International Federation of Robotics, service robots are categorized with “a degree of autonomy, which
is the ability to perform intended tasks based on current state and sensing, without human intervention.”
Moreover, service robots are further subcategorized into robots for professional use and robots for personal
(domestic) use (International Federation of Robotics, 2019). Both of these markets are experiencing rapid
growth, for example, service robots for domestic use are expected to reach 61.1 million units in 2022
(International Federation of Robotics, 2019). The more well-known examples of personal and domestic
robots produced for the mass market are robot-mowers, floor-cleaning robots, and robots for edutainment

(a term that emerged from the words entertainment and education). Robots for entertainment and education



represent nearly one-fifth of the total market for domestic robots with 4,5 million units sold in 2019
(International Federation of Robotics, 2019). The more prominent examples of such products are LEGO
MINDSTORMS robots, SONY AIBO, I-Cybie, Alpha 1 pro, Walker, etc.

Hence, as service robots are becoming more and more prevalent in contemporary society, it is important to
understand what are the enablers or inhibitors that characterize the success of such HRI interaction. As
robots become further and further integrated into our professional and day-to-day lives, organizations will
need to advance and complete their understanding of the way their customers react and perceive such
technologies.

The paper makes an effort to provide empirical evidence of the relationship between human personality and
the acceptance of robotic technology. Specifically, our research will focus on “edutainment” robots for

personal (domestic) use in relation to which the robot Alpha 1 pro will be utilized.

Edutainment robots facilitate interactions between intelligent agents (the robot and the users) (Lund and
Pagliarini, 2001), on account of which we suspect that the user’s personality should play a more notable
role for the success or failure of the interaction. The main goal of Edutainment robots is to take part in
people’s entertainment and education by playing together with their human partner (Gonzalez-Pacheco,
Ramey, Alonso-Martin, Castro-Gonzalez and Salichs, 2011) which means that the social aspect in such
interaction is of the utmost importance as opposed to what we observe when dealing with the interaction

between humans and professional or industrial robots.

In fact, human-robot social interaction is vital for the spread of robots in human’s daily life, because
effective social interaction will enable robots to perform all kinds of tasks within the human society
including house duties, care for the elderly, education and entertainment, personal assistance, providing
information and direction at public locations, assisting people with motor or cognitive disabilities, etc.
(Salichs, et.al, 2006)

There is a bulk of empirical evidence suggesting that people’s behaviour and perception are strongly
mediated by their personality in the context of every-day-life. (von der Piitten, Kramer and Gratch, 2010;
George, 2002; Higgins, 2000). However, the research on human-robot interactions and its relation to
personality has been rather constrained. Even though researchers take into consideration personality in
human-computer interactions, they are primarily concentrated on the incorporation of personality traits in
robotic devices and artificial entities. (Gonzalez-Pacheco et al., 2011; André and Rist, 2001; Moon

and Nass, 1996; Isbister and Nass, 2000). Those types of studies are interested in for example the ability of



the user to recognize observed emotional and personality state in robots or whether those users will react
in a similar way to the technology’s artificial personality as they would towards a human counterpart. (von
der Piitten, et al., 2010). In fact, it has been demonstrated that generally, people react towards media and
robots exhibiting social intelligence in the same manner they would react towards a real person (Moon and
Nass, 1996).

Nevertheless, to our knowledge, there have not been any studies regarding human personality as an enabler
of human-robot interaction. Therefore, we are going to investigate whether or not people with certain
personality traits are more prompt to interact with robots and which traits prevent them from even
considering collaborating with edutainment robots.

Furthermore, our research will be conducted in the context of yoga teachings. For the last two decades, the
Pilates and Yoga studios industry has been constantly growing as people are looking for alternative ways
to keep their minds and body healthy. In fact, yoga has been one of the fastest-growing industries worldwide
(Lehto, Brown, Chen and Morrison, 2006). In the USA alone the industry reached an average annual growth
of 12,1% within the period of 2002 to 2012 in spite of the 2008 recession which merely slowed down
revenues but did not affect the growth of this increasingly popular practice (Setar and MacFarland, 2012).
Similarly, high levels of expansion and revenue growth are projected for the near future as well (Setar and
MacFarland, 2012).

With the increasing popularity of yoga worldwide, many different trends emerge within its teachings. For
instance, at present many experimental forms of yoga are provided as an alternative to practitioners
including aerial yoga, disco yoga, naked yoga, beer yoga, and many more. (Yoga Statistics 2020, February
11). Moreover, many attempts to integrate yoga and technology have been previously made bringing the
ancient discipline into the 21st century. In 2015 the first “intelligent” yoga mat, named SmartMat, has been
introduced to the market. This device is able to register weight distribution in the feet and hands which
allows it to guide its users to the right yoga pose for the specific body (Sundholm, Cheng, Zhou, Sethi and
Lukowicz, 2014). Moreover, a variety of apps, games, and online yoga classes incorporate technology to

change the traditional perception of how yoga is meant to be practiced.

However, it is rather unclear how deep the penetration of technologies into the yoga industry can turn out
to be and if it is possible to replace yoga teachers with robots in the foreseeable future. As robots are
continuing to upgrade their capabilities and performance a lot of the dangerous, repetitive, and monotonous

jobs are endangered of being fully replaced by robots. Nevertheless, it is argued that jobs and services that



require ‘“‘creativity, empathy, judgement and critical thinking” will never surrender to the developing

automatization which we observe today (Smith and Anderson, 2014, p.6).

The philosophy of yoga itself is related to the realization of one’s true nature and inner potential. The
practice of yoga goes deeper than simply keeping your body fit by doing various exercises. It is truly about
reading your inner states and gaining complete control over yourself (Taimini, 1989). Because yoga
teachers help you reach that inner state through mentoring and guidance, it is therefore uncertain if robots
could replace them and if such technology will be accepted as viable yoga partners by practitioners.
Nevertheless, it should be acknowledged that yoga does not have such a spiritual and emotional value for
everybody as there are people that practice it to simply keep their physical health in check (Lehto, Brown,
Chen and Morrison, 2006). As people have different reasons and understanding of yoga, we therefore,

wonder if different personality traits will affect the acceptance of robot agents in that industry.

Additionally, for that purpose of our research, the robot Alpha 1 Pro will be appointed as a yoga teacher
which will invite yoga practitioners to participate in a class led by itself. Moreover, this approach has been
selected on the foundations of strong empirical data concluding that particular types of personality traits,
such as neuroticism and anger/hostility, etc., are significant risk factors leading to poor health as a
consequence of insufficient physical activity (Smith, 2006). However, the practice of yoga is “an ancient
activity designated to both healthy and unhealthy individuals. It integrates physical, mental, and spiritual
components and may improve aspects of health” (Shiraishi, Gadelha, Bezerra and Porto, 2017, p.27). As
an activity designed to improve both mental and physical health, we, therefore, expect that yoga
practitioners will exhibit distinct personality traits that should affect positively or negatively the attitudes

towards such technology.

Essentially, Yoga is the understanding of the transcendental reality that is around us, hence achieving Self-
realization. It could also be defined simply as a spiritual discipline in Hinduism, Jainism, and other schools
of Buddhism (Feuerstein, 2003). As mentioned above this is achieved through including physical, mental,
and spiritual elements in the Yoga practice. Such elements include practices like breath control, mental
techniques, concentration, meditation as well as postures (poses) (Feuerstein, 2003). In our experiment, we
were focused just on the physical element of Yoga and more specifically the postures that are executed
during the training. In relation to that, our approach to yoga could be best related to the style of Hatha-Yoga
which nowadays is the most practiced style in the Western world due to its health and fitness benefits.
Hatha-Yoga is best described as forceful Yoga or Yoga of Force which signifies the inner power of an

individual in Yoga (Feuerstein, 2003, p.41). Whenever performing Hatha-Yoga, practitioners achieve Self-
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realization through the energy of their body by firstly strengthening it in order to improve their ability to
achieve higher realizations. Additionally, they transform their body into a divine body which further allows
them to accomplish self-realization (Feuerstein, 2003). This is achieved mainly through different asanas

which are referred to as the physical postures that are executed during a Yoga class.

Moreover, the literature suggests that personality characteristics have an impact on cognition and behaviour,
including the efficacy of practices like physical activity and meditation. In relation, Rhodes and Smith
(2006) examine how personality correlates to physical activity. Their findings suggest that the trait of
neuroticism has a slightly negative effect on physical activity. On the other hand, extraversion and
conscientiousness were found to positively associate with physical activity. Furthermore, in a separate study
Smith (2006) conscientiousness has been positively associated with the strive for healthy behaviours. Thus,
we also hypothesize that personality will have an effect in regards to the physical component in the Yoga
service. Additionally, the Openness to experience dimension is found to have a positive impact on job
performance amongst employees from different industries including IT, finance, and others
(Chokkalingam, Kumari, Akhilesh and Nagendra, 2015). The aim of this study was to examine the impact
of Integrated Yoga practice on the above-mentioned personality trait and results indicated a positive
relationship between the two notions. Consequently, the authors also propose that the practice of Integrated

Yoga could have a positive impact on employee performance (Chokkalingam et al., 2015).

1.2 Problem Formulation

As it was discussed above service robots are being progressively integrated into both our professional and
personal lives. Robots with different functionalities and purposes are performing various tasks (check-in in
hotels, entertainment, mental-health, and companionship, etc.). Therefore, it is of the utmost importance for
practitioners and academia to increase their knowledge of the factors that can hinder or enable successful
human-robot interactions. Nevertheless, such interaction could be contingent on the context in which a

given robot technology is implemented.

Hence, in order to prove empirically whether or not the external factor of personality which we incorporate
into Technology Acceptance Model (TAM) has an effect on the acceptance of edutainment service robots

we are going to answer the following question:

How does a user’s personality traits affect the acceptance of robot technology?
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Here, a simple overview of the paper
structure will be provided. This thesis
proceeds with a description of different
relevant robot examples on the current
market as well as the Alpha 1 Pro robot
which was used in this experiment.
Furthermore, a literature review will be
carried out in order to showcase the
different literature advancements and
researches that have been carried out on
topics in relation to technology
acceptance, personality, and robots.
Following will be the theoretical
framework of the paper where we will
identify the different theories and models

that are implemented in this research.

Moreover, the methodological part will
give better clarification on the research
design and data collection methods that
were utilized in order to carry out the
experiment. In the following chapter, the
results of our questionnaires will be
analyzed and we will examine the
different hypotheses and test whether
there are significant relationships
between the five personality traits and the
acceptance of robots within the practices
of yoga. Subsequently, a discussion will
be provided with regards to the findings
of our hypotheses’ analysis. The final
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part of the paper will consist of a conclusion as well as consideration of further research that will be

recommended. This is better illustrated in Figure 1.

1.4 Market research

The following section will discuss briefly other prominent examples of service robots in order to elaborate
on the level of development within the field. We are going to discuss other possible opportunities and
contexts in which similar research to the one we conduct here could have been made. Additionally, as it
was established earlier the scope of this paper will not take into consideration robots for industrial use or
robots that do not rely on human-robot interaction to complete their goals. Therefore, this section will also

be limited to service robots that interact with the user in one way or another.

One of the pioneers in the development of humanoid robots is the multinational conglomerate Honda as its
endeavours in the field began back in 1896 (Akhtaruzzaman and Shafie, 2010). Over the years Honda has
built many different prototypes with some of its earlier models known as E1 to E6, which focused on leg
locomotion. Subsequent improvements followed as the torso, head, and arms were added improving the
humanoids functionality and balance (Akhtaruzzaman and Shafie, 2010). The development of those early
prototypes led to the unveiling of the first humanoid robot P1 in 1993 which was a rather large machine
reaching the height of 1,9 m and weight of 175 kilos. By the end of 2000, the company introduced to the
world its now-legendary humanoid robot named ASIMO (Domaine, 2008). Subsequently, the robot
received several upgrades as new models were introduced in 2004, 2005, and 2011. This was not only the
first robot to walk on two legs, but it's later versions were also able to estimate the distance and direction
of objects, recognize moving objects, navigate autonomously due to advanced sensors in its body and most
importantly interpret voice commands and human gestures (for example head nods, hand wave,
handshakes). These functionalities enable the robot to dance, hop, run, and kick. Moreover, the robot can
also engage in conversations by answering questions. It is furthermore able to recognize the faces of up to
10 people and address them by name. The 2011 release stands at 130 cm tall and weighs approx. 48 kg.
Some of the more prominent accomplishments of ASIMO over the years were teaching its own dance group
and playing football with Barack Obama. Unfortunately, the company ceased production of ASIMO in
2018 as it made a decision to apply the robot’s technology into more practical areas such as transportation,
nursing, etc. (Deahl, 2018).
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As it was mentioned previously, the hospitality business is one example within the service industry for a
slow but steady robotization as robots are increasingly being incorporated in the service delivery process.
The robotic butler built by Savioke has already become part of the Starwood workforce which is one of the
largest hotel chains in the world. Those types of robots, also known as Botlr, are able to perform a variety
of tasks in the front and backstage of the service delivery process by delivering amenities and navigating
guests around the hotel facilities (Crook, 2014). For example, if the hotel guest calls down to the reception
to order a toothbrush the hotel employees need to only load up the robot, dial the room number and then
Botlr will handle the rest of the job. Ultimately, this gives more time for the employees to provide and
create a more personalized experience. Those types of robots are built to perform specific functional tasks
and therefore the interaction with the user is minimal. Because of this, their design does not bother to imitate

human-like features.

On the other hand, the world-famous humanoid robot Pepper was built by SoftBank Robotics with the
purpose of interacting and socializing with people. The robot has a height of 120 m and a weight of 28
kilos. It also has an integrated touchpad on its chest that can be used for the completion of various tasks
(Robotics SoftBank. n.d.). Pepper has found success by being effectively employed in several offices in the
UK as a receptionist. The robot is able to identify clients through facial recognition technology, greet
visitors, send alerts, and arrange for beverages to be prepared. In addition, Pepper has been used in medical
facilities, bank branches, and restaurants in Japan, and across multiple airports located in North America
(Pawson, 2018). Furthermore, Pepper features can be customized for each location and business taking into
consideration that the interaction with the guests depends on the specific context. For example, at each
airport, the robot will provide specific directions to the gate, nearest restrooms, restaurant
recommendations, menu information, etc. This elevates the customer experience by creating unique and
individualized types of interactions. All of this puts Pepper in the position of one of the best social service
robots in existence because it simulates to a relatively high degree a real human to human interaction as it
is able to change its facial expression, tell jokes, speak in many languages and adapt to people’s emotions.
This creates the perception within people that the robot has its own genuine personality (Rossi, et al., 2018).
However, such a level of advancement comes with a price. Each individual robot is sold at approximately
1.500 USD with payment agreements that include equipment insurance and a network data plan. Therefore,
the total costs over 36 months can reach up to 30, 000 USD (RobotLab, 2020).

Another robot with similar capabilities but without such defined humanoid features as Pepper is the robot
CRUZR developed by Ubtech which is a customizable, could-based, service robot that is designed with

arms and torso but does not have a face, eyes, nose, etc. An argument could be made that this could have
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been a conscious decision by the designers as humanoid robots with strong human features can create false
expectations in people as to what should the nature of the interaction be and also regarding the robot
capabilities (Goetz, Kiesler and Powers, 2003). The robot is becoming relatively popular in the US as a
restaurant assistant. CRUZR has many capabilities among which is to remember the specific layout and
arrangement of the table in the restaurant. This allows it to navigate around and freely reach the customers
who are then able to make their orders by tapping on the robot’s face. The robot is then intelligent enough

to deliver the order to the right person in the restaurant (Gebhart, 2019).

In 2019 Ubtech released a next-generation robot that was named Walker. The robot is 1.45 cm tall and
weighs 77 kg as its design includes a torso with improved balancing, arms, and hands that can grab and
manipulate a variety of objects. Also, it includes a full range sensing system, voice, vision, and touch. This
robot can be used both in domestic and business environments performing a variety of activities. For

instance, the robot can perform artistic activities such as drawing and playing the piano. (Gebhart, 2019).

There are other entertainment and educational robots that are built for human-robot interaction purposefully
but are not designed to resemble human appearance. For example, the robot Vector by Anki is a small car-
like robot that can provide companionship and help at home. The robot is alive with personality as it can
engage by sound, sight, and touch. Vectors can take pictures, time the dinner, show the weather, control
the smart devices at your home like lights and speakers, etc. More importantly, it answers questions as it is
connected to the internet and compatible with Alexa. Furthermore, it expresses emotions when it's being

petted and it's also able to recognize emotional states in people (Simon, 2018).

Aibo Sony ERS-1000 is another domestic robot companion that relies on interaction with people in order
to entertain its users. Aibo has been introduced in 2018 and is one of the most life-like and responsive robot
companions that could be found on the market. It is a small robot that looks and acts as a real-living dog.
The robot Al has the capability of self-teaching and learning from its owner and surrounding environment
based on which a distinct personality is developed over a certain period of time. Just as a real dog it can
learn tricks and form its own habits. Additionally, it can recognize up to 100 different people and interpret

facial expressions as well. Aibo can be purchased for approximately 2900 UDS (Tarantola, 2020).
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1.4.1 Why did we choose Alpha 1 pro?

As the discussion above demonstrates we could have made our research by utilizing other kinds of robots
that possess different functionalities and are able to perform different tasks in other service contexts.
However, we have selected Alpha 1 pro as the facilitator of our research for several important reasons.

First, it was important for this project to employ a robot with human-like features in order to create the right
expectations in the yoga practitioners about its abilities. Previous studies reveal that “robot’s appearance
provides cues about the robot’s capabilities and propensities” (Goetz, 2003, p.1). Taking into consideration
the nature of the yoga practice it was, therefore, a paramount objective for us to have a robot resembling as
much as possible a real human in order to increase its chances of being accepted as a yoga partner and an

equal by the study subjects.

Moreover, literature related to the topic of robot appearance argues that overall people tend to show higher
preferences for robots that resemble human-like appearance (Walters, Syrdal, Dautenhahn, Boekhorst and
Koay, 2007). Therefore, as it was already questionable whether or not yoga practitioners would be accepting
of the concept, we wanted to avoid any other variables that could later be justifiable reasons for negative

attitude towards the robot and dismissal of our results.

Finally, after extensive desk research in regard to other service robots, it has been decided that Alpha 1 pro
is the most appropriate option for the project considering our financial constraints and price to quality ratio.
Alpha 1 Pro is “sufficiently” advanced (in comparison to other similar robots) to establish human-robot
interaction and in particular to perform a variety of yoga moves that other similar robots cannot. Other more
advanced service roots that are used for example in LEGOLAND to greet and check-in customers (Jensen,
2020) are beyond our budget and most importantly would require a different type of experimental procedure
and design to be realized.

1.4.2 Alpha 1 pro description

Design
The robot that we are going to use is called Alpha 1 Pro which is designed and produced by UBTECH

Robotics, founded in 2012, and nowadays it is a global Al and humanoid robotics organization (UBTECH,
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n.d.). The robot is a domestic humanoid robot that can be used for education and entertainment. Alpha 1
Pro has size with the following dimensions 401x198x124mm and weighs about 1.65kg. The robot comes
in full while colour and its’ body is mainly produced from aluminium alloy and ABS plastics, making it
durable upon impacts. In terms of movement, the robot is designed with sixteen dynamic, high-torque
servomotors, (six located on the upper part of the body and ten located in the leg area) mimicking the joints

in the human body and allowing him to have sixteen degrees of motion freedom.

Relating to the interactivity of Alpha 1 Pro, it is equipped with embedded speakers located on the back of
its head as well as in the ears of the robot, providing it with the ability to produce pre-recorded sounds.
Moreover, Alpha 1 Pro has LEDs located around its body, mainly in the area of the eyes (aimed to make
the robot “blink™), and ears. Additionally, the battery and battery slot are located on the back of the robot,

forming its’ “backpack”. It is also where the power and emergency buttons are located for easy access.

Performance and functionality

In terms of capabilities, the robot can imitate quite a lot of human movements including but not limited to
walking freely on a flat surface, dance, replicate Yoga moves, fight, replicate a variety of movements done
in sports such as basketball, football, wrestling, diving, weightlifting, rowing as well as a few moves from
martial arts like Taekwondo or Judo. The robot can also serve as a human companion as it is able to tell
different stories in an interactive way utilizing all of its sound and visual capabilities. It has a battery life of
about an hour per each charge (UBTECH, n.d.).

Alpha 1 Pro is easily connected to a mobile device through an application and is compatible with every
smartphone supporting Android 4.0 and above or iOS 7.0 and above. The application is downloadable
through the “Google Play” android app store and the “Apple” app store respectively. The robot could be
easily controlled through the application by choosing from a variety of downloadable actions from the in-
app action store. Users can also program their own moves through either logic programming or using the
PRP (Pose, Record, and Playback) function which allows the user to adjust the joints of the robot in a
desired way during which the PRR function will record the movements and play each pose autonomously
afterwards. Moreover, additional moves could be programmed on PC or Mac by the use of 3D visual
programming software provided by UBTECH which we also utilized in order to program or tailor some of

the moves for our own experiment (UBTECH, n.d.).
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Public appearances

Alpha 1 Pro has also made a few public appearances. It is the official robot sponsor of Manchester City
Football Club and has been used for different purposes in the club. The robot has been used for meeting
and greeting players and fans as well as for online competition during which the club's players and fans
tried to imitate a celebration dance performed by the robot. Afterwards, the participants recorded and
uploaded their own version of the dance online (UBTECH Robotics, 2017). Moreover, a football game has
been simulated by a few of the Manchester City players using 5 Alpha 1 Pros on a mini-field and a dance-
off between the robot and some of the players. (UBTECH Robotics, 2017)

Another appearance of Alpha 1 Pro was at the Spring Festival Gala in Shenzhen, China in 2016. At the
event, UBTECH set a new world record for “most robots dancing simultaneously”, as they were using 540
units of the robot as dancers during a live performance (Guinness World Records, 2016). Alpha 1 pro was
also awarded as “Most Eye-catching Product” at the 2016 IFA show and has been involved in the
Transformers 5 movie. (Daffodil Robotics Lab, 2017)

2. Literature review

2.1 Technology Acceptance

It is noteworthy to mention that acceptance among users is imperative for the development of any new-
coming technology that people are exposed to. In relation to that, different theories and frameworks have
been developed throughout the years in order to clarify the user’s acceptance towards a particular
technology. Some of these theories include the Theory of Reasoned Action (Ajzen, Albarracin and Hornik,
2007), Theory of Planned Behaviour (Ajzen, 1991) and Technology Acceptance Model (Davis, 1989).

The theory of Reasoned Action (TRA) was introduced by Ajzen and Fishbein and initially applied to
psychological and sociological research (Ajzen, et al., 2007). Nevertheless, academics have adopted this
concept as a theoretical background for other types of studies as well which investigate user’s acceptance
towards different technologies and IT systems such as acceptance on Internet banking, Green Information
systems or even technologies applied in agriculture (Nor, Shanab and Pearson, 2008; Mishra, Akman and
Mishra, 2014; Rehman et al., 2003). The goal behind the Theory of Reason Action (TRA) is to explain the

human behaviour by showcasing the relationship between two cognitive elements - attitudes which are
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based on person’s beliefs about the consequences of a given action and can be either favorable or
unfavorable; and subjective norms also are known as social norms defined as “perceived social pressure to
perform or not perform the behavior” (Ajzen et al., 2007, p.5). These components form the intention to

perform a certain behaviour, thus forming the behaviour itself.

Furthermore, the Theory of Planned Behaviour (TPB), builds upon the TRA by including an extra
component named perceived behavioural control which could be explained as the perceived level of control
and capability that an individual considers to have over their behavior (Ajzen et al., 2007). The behavioural
control is defined by the resources that an individual has available to him/her, such as time, money, skills,
etc. (Ajzen, 1991). The intention of adding this component is due to the fact that “the resources and
opportunities available to a person must to some extent dictate the likelihood of behavioral achievement.”
(Ajzen, 1991, p.183). Thus, Ajzen (1991) also touches upon the idea of self-efficacy (referred to an
individual's belief in his or her capacity to execute behaviours) which is in-line with the notion of

behavioural control and has a direct effect over the behavioural intention.

Another model that is related to technology acceptance is the so-called Technology Acceptance Model
(TAM) developed by Davis (1989). The model is adopting concepts from both of the above-mentioned
theories and the initial version of the framework is composed of two elements that determine the
behavioural intent (BI) — perceived usefulness (PU) and perceived ease of use (PEOU). Consequently, the
behavioural intent leads to the actual use of a given technology. Furthermore, external variables are also
included as they have effect on PU and PEOU. An additional element attitude towards using (A) is included
as it further mediates the relationship between PU, PEOU, and BI.

The model has been widely used in the academic field by a number of researchers. The measurements of
PU and PEOU have been studied in a variety of contexts and information systems by Adams et al. (1992)
and the replicated studies proved the validity and reliability of those measurements. Moreover, the test-
retest reliability of the PU and PEOU dimensions has been confirmed by Hendrickson et al. (1993,1996)

who also suggests that the TAM is a reliable tool in terms of test-retest analysis.

Other researchers suggested that the model should be altered by including an additional measure. Based on
findings of their confirmatory factor analysis, Segars and Grover (1993) proposed the measure of
effectiveness to be added to TAM as an additional sub-scale to PU. Nevertheless, after performing structural
equation modeling analysis, Chin and Todd (1995) argued against including “effectiveness” as a separate
measure due to their findings that PU has reasonable psychometric properties, therefore no substantial

justification for separating PU into two scales was present.


https://en.wikipedia.org/wiki/Social_pressure
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In addition, a variety of studies have utilized the TAM in different settings researching the acceptance of
technologies. Such technologies included ERP systems studied amongst 409 end-users, telemedicine and
its effect researched amongst 408 physicians, a bulletin board systems examined including 401 accountants
in an organizational setting, and COPLINK which is a data sharing and crime analytics platform that is
designed to help law enforcement, was also studied among 283 law enforcement officers (Amoako-
Gyampah and Salam, 2004; Chau and Hu, 2002; Jen-Hwa Hu, Lin and Chen, 2005; Mathieson, Peacock
and Chin, 2004). The results of these studies indicated that PU had a stronger effect on the intention to use
than PEOU.

On the other hand, there are also contradictory studies indicating the opposite effect between PE and PEOU.
Brown, Massey, Montoya-Weis, and Burkman (2002) conducted a study between 107 bank employees on
a computer banking system, Gong. et al. (2004) researched web-based learning systems among 152
teachers, and Moon and Kim (2001) studied the acceptance of the World Wide Web by 152 graduate

students.

However, the model has been extended by different scholars who explore different external variables that
potentially could have an effect on PU and PEOU. In a study by Chen, Rong, Ma, Qu, Xiong (2017), which
examined the technology acceptance towards mobile games integrated into the Chinese social website
“WeChat”, external variables including perceived enjoyment, use context, flow (which in their case is
referred to “the situation that people stay curious about the system and try to accomplish technological
competence while being engaged in an action” (Chen et al., p.5)), altruism and social interaction were set
as influencers of PU, PEOU, and BI.

In another study, conducted by Hakkak, VVahdati, and Biranvand (2013) a number of other external variables
were identified. The study was conducted in relation to the acceptance of online banking amongst bank 210
customers. External variables such as social influence and awareness of services were theorized to have
influence on perceived usefulness whereas self-efficacy and quality of internet connection were identified
as determinants of perceived ease of use. Moreover, factors as gender, education, trust, and resistance to

change were suggested to have an effect on the attitude towards use (Hakkak et al., 2013).

In addition to that, a variety of variables are also identified in different research contexts — perceived
community size and structure in the case of online vendor website (Koch, Toker and Brulez, 2011); citizen
satisfaction, trustworthiness, and service quality in the context of measuring the behaviour towards

adoption an e-government system (Hujran, Aloudat and Ikhlas, 2013); and Prieto, Miguelanez and Garcia-
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Penalvo (2014) build upon the technology acceptance model by incorporating variables from other models
that fit the goal of the study (some of them in-line with the above-mentioned studies) such as previous
experiences, perceived enjoyment, subjective norm, self-efficacy and facilitating conditions in order to

measure mobile acceptance amongst teachers.

Furthermore, Venkatesh and Davis (2000) developed a second version of the technology acceptance model
(TAM2). The new model distinguished external variables which are significant to predict perceived
usefulness. They included subjective norm (which is the perception of an individual that significant for
him/her person or group will approve or disapprove a given behaviour) which is further moderated other
factors namely experience and voluntariness; image (the wish to have a favourable status/reputation in a
social group); job relevance (“an individual’s perception regarding the degree to which the target system is
applicable to his or her job” (Venkatesh and Davis, 2000, p.191)); output quality (the level of functionality
of the technology towards the required tasks), and result demonstrability (the ability to produce tangible
results by using the innovative technology) (Venkatesh and Davis, 2000). In their longitudinal studies,
Venkatesh and Davis (2000) identified the newly added external variables to have a positive influence on

perceived usefulness and behavioural intention.

2.2 Personality traits

Personality is widely studied by many researchers and academics throughout the years. There are many
different definitions of personality and there is still a debate on how to define it. Taking the point of view
of Allport (1961) we can define it as "the dynamic organization within the individual of those
psychophysical systems that determine his characteristic behaviour and thought." (McLeod, 2017). Another
definition is provided by Cattell (1950) who describes personality as “That which permits a prediction of
what a person will do in a given situation” (Cherry, 2019). Furthermore, if we take into account a more
recent approach to personality, we can refer to Funder (2001): "Personality refers to individuals'
characteristic patterns of thought, emotion, and behaviour, together with the psychological mechanisms -
hidden or not - behind those patterns.” (Cherry, 2019). Thus, we adopt the belief that personality could be

understood through personal characteristics or traits that determine the behaviour of an individual.

In psychology, trait theory is widely used to examine the personality of individuals. This theory postulates

that personality could be measured by traits which are used to signify consistent intercorrelated patterns of
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behaviour. Traits are also defined as: “generalized and personalized determining tendencies — consistent
and stable modes of an individual’s adjustment to his environment” by Allport and Odbert (1936, p.26). A
trait can be seen as a consistent characteristic of an individual that instigates a particular behaviour.

Consequently, those traits differ across individuals as individuals have different personalities.

Throughout the years, academics and psychologists have identified different models and frameworks to
measure personality through traits. One of the pioneers of research on human personality, Gordon Allport,
classified personality according to traits after finding out that there were more than 4000 words in the
English dictionary that describe personality traits. He is one of the first theorists to define personality in the
form of traits. Allport’s trait theory of personality identifies three types of hierarchically categorized traits:
Cardinal traits which are considered rare but significantly determine the personality of an individual if
present (strive for success e.g.); Central traits which are the considered commonly found traits that influence
but do not entirely determine the behaviour of an individual (such as honesty, friendliness or compassion);
and secondary traits which only appear in situations with specific context (a very outgoing person might
change his/her behaviour into being irritable when a stressful situation occurs (Harvard University, n.d.;
Cherry, 2019).

Another work in the field of personality research belongs to Raymond Cattell who built upon Allport’s trait
theory as he decreased the number of personality traits by removing the uncommon and redundant factors
as well as utilizing factor analysis. Cattell suggests 16 dimensions according to which a personality could
be defined. These dimensions are as follows: abstractedness, apprehension, dominance, emotional stability,
liveliness, openness to change, perfectionism, privateness, reasoning, rule-consciousness, self-reliance,

sensitivity, social boldness, tension, vigilance, and warmth (Cattel and Mead, 2008).

Hans Eysenck also contributes to the academic field by measuring personality according to three

dimensions — introversion/extraversion; neuroticism/emotional stability and psychoticism (Cherry, 2019).

In relation to Eyeseck’s and Cattell’s dimensions, Lewis Goldberg grouped personality traits into 5
dimensions, nowadays referred to as “the Big Five”. Further, in collaboration with Costa and McCrae, the
version of the Big Five personality factors was adapted. These dimensions are classified as openness to
experience, conscientiousness, extroversion, agreeableness, and neuroticism and tend to be one of the most

used models to measure personality (Goldberg, 1992; Costa and McCrae, 2008).

Psychologists and other researchers have widely used this model due to its consistency. In their work Cobb-
Clark and Schurer (2012) suggest that the Big Five personality traits are being stable for among working-

age adults and there are only insignificant changes across groups in the mean-level stability which refers to
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the extent to which personality scores change over time. Moreover, their results propose that non-cognitive
skills are commonly identified as stable inputs into many economic decisions (Cobb-Clark and Schurer,
2012).

In this regard, non-cognitive skills could be defined as the “patterns of thought, feelings and behaviours”
(Borghans, Duckworth, Heckman and Ter Weel, 2008, p.3). Non-cognitive skills include items such as
perseverance, self-perception of ability, social competences, emotional maturity, interpersonal skills, etc.
as they mainly encompass personal traits, attitudes, and motivations (Zhou, 2016). On the other hand,
cognitive skills are “ability to understand complex ideas, to adapt effectively to the environment,
to learn from experience, to engage in various forms of reasoning, to overcome obstacles by taking
thought.” (Neisser et al., 1996, p. 77). However, McCrae and Costa (1994) suggest that personality traits

are highly dissociated with cognitive skills.

Furthermore, in their work Barrick and Mount (1991) test the Big Five model in relation to job performance
and personnel psychology across a variety of different work cultures (professionals, police, managers, sales
and skilled/semi-skilled workers), including a sample size equal to almost 24,000 people. They proved that
the model is a robust tool “...for formulating and testing hypotheses relating individual differences in
personality to a wide range of criteria.” (Barrick and Mount, 1991, p.23). Their research identifies that the
trait of Conscientiousness was highly correlated with all of the work cultures examined as well as the three
performance criteria that they identified. As for the other traits, the correlation to the studied sample groups

and different criteria varied depending on the concrete trait.

2.3 Personality and technology acceptance

The correlation/relationship between personality and technology acceptance has been researched by a
number of scholars in a variety of contexts. Devaraj, Easley and Crant (2008) suggest that significant factors
that lead to technology acceptance are related to the Big Five personality dimensions. They theorized that
the five personality traits would serve as moderators in relation to perceived usefulness and intention to use
as well as have an effect on the perceptions about the usefulness, intention to use, and subjective norms.
Their findings suggest that all factors but openness to experience have an effect on the technology

acceptance factors (Devaraj et al., 2008).

In other studies, related to technology acceptance of social networking websites, Rosen and Kluemper

(2008) found a significant relationship between some of the factors and PU and PEOU. Their results
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indicate that Extroversion was positively related to both PEOU and PU and conscientiousness had a positive
influence on PEOU. Moreover, Behrenbruch, Sollner, Leimeister and Schmidt (2013) conducted a study
researching the technology acceptance towards a mobile event application and supported that extraversion

has a positive effect on perceived usefulness.

Furthermore, Hamburger and Ben-Artzi (2000) indicated in their study that neuroticism had a positive effect
on the use of specific social websites amongst women whereas extraversion had a negative effect. On the
other hand, in the case of the men, neuroticism was negatively connected to the acceptance of social services
on the internet, and extraversion had significant importance for the use of leisure websites.

In other studies, Barnett, Pearson and Kellermans (2015) were examining technology acceptance in the
context of a web-based classroom technological system. Their results suggest that conscientiousness is
positively connected with perceived and actual system use. On the other hand, neuroticism is also related
to both actual and perceived usage but in a negative way. Moreover, contrary to their expectations
extraversion had a significantly negative relation to system use. There was no significant relationship found

between the rest of the traits and actual or perceived use of that technology (Barnet et al., 2015).

2.4 Personality in Human-robot interaction

In their work Salem, Lakatos, Amirabdollahian and Dautenhahn (2015a) hypothesized that personality traits
like emotional stability and extroversion will have an effect on the user’s perception of the robot and his/her
willingness to collaborate with it. Their results suggest that people who are more extroverted tend to
anthropomorphise robots (ascribe them humanlike traits) and also are prone to believe that robots have

uniquely human qualities.

Moreover, a high level of emotional stability (which we can refer to emotional instability or neuroticism
from the Big Five model) was also proven to have a positive correlation with anthropomorphising robots,

and also such types of people felt psychologically closer to the robot (Salem et al., 2015a).

In another study, it has been identified that personality traits matter also in relation to preferences for robot
appearances. Extroverts are more inclined to prefer humanoid robots whereas introverts prefer mechanoid

robot appearance (Walters et al., 2009).
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Furthermore, the study of Haring, Matsumoto and Watanabe (2013) yielded results indicating that there is
a positive correlation between extroverts and trust in human-robot interaction. On the other hand, Salem et

al. (2015a) indicated no such relationship between either extroversion or emotional stability towards trust.

Additionally, Gockley and Mataric (2006) studied what was the impact of the Big Five personality traits in
humans towards a robot’s ability to engage and motivate individuals to exercise. Results indicated that there
weren’t any substantial effects in relation to personality traits. However, extroverts were found to be more

acceptable towards the robot entering their personal space.

2.5 Embodiment and anthropomorphism

Another important stream of research regarding robot acceptance and human-robot interactions concerns
the issue of physical embodiment. Unlike utility robots that are performing labour-intensive work which
requires physical embodiment as, for example in manufacturing (delivery and product assembly), military
operations (bomb defusal robots, tale-surveillance), household chores (robot-mowers, cleaning robots), etc.,
other types of robots do not necessitate physical embodiment to perform social, educational or
entertainment tasks. Instead, such robots may achieve their purpose and interact with humans in both
embodied and disembodied ways as the interaction is not directly related to the execution of some physical
activity (Lee, Jung, Kim and Kim, 2006).

Furthermore, Lee et al. (2006) find strong evidence that physical embodiment in social robots affects
positively the evaluation of the robot agent, the feeling of the robot’s agent social presence and the
evaluation of the interaction with the robot. The question of whether or not a robot should be physically
embodied and whether or not such embodiment improves human-robot interactions is fundamental
especially to industry practitioners due to the high cost of manufacturing a physical body as compared to

virtual robots that can be tale-present when engaging with the users.

Furthermore, Wainer, Feil-Seifer, Shell and Mataric (2007, p.872) demonstrates that physically embodied
robots are “perceived as more appealing and perceptive of the world than non-embodied robots”.
Additionally, it has been confirmed that participants in the study perceived the embodied robots as more
helpful, enjoyable to interact with, and watchful in comparison to a remote telepresent or simulated robot
(Wainer et al., 2007). Therefore, the issue of a physical embodiment should be taken into account in
virtually any research concerning human-robot interaction as it can play an important role in people 's

perception. Moreover, physically embodied robots are able to invoke greater emotional responses such as
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empathy (Kwak, Yunkyung, Eunho, Shin and Kwangsu, 2013) as opposed to disembodied robots meaning
that they are perceived to be more human-like and not so much as inanimate objects. Nevertheless, the
research on that matter is not conclusive as according to Bartneck and Forlizzi (2004) robotic embodiment

has no more significant effect on people’s emotions than virtual agents.

One more noteworthy characteristic in human-robot interactions is that people are more likely to follow
instructions and afford more personal space to physically present robots as opposed to video-present or
virtually simulated robots (Bainbridge, Kimm and Scassellati, 2008).

Another important approach to enhance the level of robot acceptance is to increase the perception of
familiarity by incorporating anthropomorphic (humanlike) design and building human social characteristics
and behaviour into it. This includes issues such as the robot's physical shape, the use of social cues and

facial expressions as well as speech, gestures, etc.

One of the most obvious and important attributes that shape the human-robot interaction and respectively
determine if the robot will be accepted or rejected by the user, is physically visible design. Thus, this issue
has been a major concern point for academics, designers, and practitioners (DiSalvo, 2002; Bartneck,
Reichenbach and Breemen, 2004). For instance, research validates that there are noticeable differences in
the way people perceive robots with non-anthropomorphic as compared to robots with anthropomorphic
design, especially when the robot is supposed to engage and interact with the user. Despite the lack of
concrete evidence and theoretical precision, the theory suggests that while a certain level of physical
realism, achieved by building anthropomorphic features, can be beneficial it can also lead to negative
consequences (Feil-Seifer and Mataric, 2008). This effect is known as the uncanny valley effect which
emerges in a situation where the robot imitates human features and appearance to a very high degree but
not completely. The effect occurs when a robot looks a lot like a human being with the exception of some
unnatural features. This creates a feeling of eeriness and unnaturalness which hinders the achievement of

successful interaction.

However, it is important to acknowledge that there is no clear manual on how to avoid this negative effect
when building a robot. Moreover, the uncanny valley effect can affect the different dimensions of the
interaction in various ways. For example, a study conducted by Kanda, Miyashita, Osada, Haikawa and
Ishiguro (2008) employing the humanoid robots ASIMO and Robovie concluded that the difference in their
appearance did not lead to different verbal behaviour from people towards the robots, but nevertheless
affected some aspects of people’s non-verbal behaviour, namely the distance kept from the robot and delay

of responses.
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Unsurprisingly literature suggests that the robot head and facial features affect to the highest degree how
humanlike the appearance of the robot is evaluated to be, due to the fact that the face is the body part that
receives the most attention in human to human interactions. In relation to this, DiSalvo, Gemperle, Forlizzi
and Kiesler (2002) found evidence that the mouth, eyelids, and nose as well as the width of the head are the
most vital attributes responsible for the perception of humanness in robots. Overall, academia agrees that
the physical shape and embodiment of a robot influence the way in which users interact and perceive the
technology. However, there is no universal agreement and accepted guideline on how to design robots in
the most appropriate way, as individual preferences, demographic factors, cultural factors and the context
in which a robot operates influences the human-robot perception and interaction (Kaplan, 2004; Bartneck,
Nomura, Kanda, Suzuki and Kato, 2005).

3.Theoretical framework

3.1 Technology Acceptance Model

Perceived
Usefulness
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External Attitude Behavioral Actual
Variables quard | Intention to Sysiay UsE
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Ease of Use
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Figure 2 Technology acceptance model source: Davis, Bagozzi & Warshaw 1989

One of the theories that will be included in the theoretical framework for this study is the Technology
Acceptance Model (TAM). It was introduced by Davis (1989) and it aims to predict and explain how
individuals accept and use certain technology (the model is shown in figure 2 above). The model identifies
actual system use as the dimension in which the users would have accepted the technology in questions.

However, to achieve that stage, users have to shape their bihavioural intention to use (BI) which is



27

determined by the attitude of the individual (A) and his/her perceived usefulness (PU) of the technology
(Davis, Bagozzi and Warshaw, 1989). Moreover, the attitude is also affected by two factors that have
significant importance when forming acceptance behaviours hamely perceived usefulness and perceived
ease of use (PEOU).

3.1.1 Perceived Usefulness

According to Davis (1989), perceived usefulness is defined as "the degree to which a person believes that
using a particular system would enhance his or her job performance." which stems from the definition of
the word useful: "capable of being used advantageously." (Davis, 1989, p.320). PU has a direct relationship
with Bl due to the fact that in organizational settings enhanced performance is a significant determinant of
achieving extrinsic rewards such as pay increase or promotion. Forming such intentions is based on the
cognitive appraisal of how technology will improve your performance, thus it is theorized that people will
form their intention to use a specific technology based on those cognitive appraisals (Davis et al., 1989).
Hence, by applying this to the context of robot acceptance in yoga, we hypothesize that:

H1: Perceived usefulness (PU) has a positive effect on BI.

3.1.2 Perceived Ease of Use

Perceived ease of use is referred to as "the degree to which a person believes that using a particular system
would be free of effort.”" Originating from the definition of "ease": "freedom from difficulty or great
effort." (Davis, 1989, p.320). In the original study by Davis (1989), he identified that both PU and PEOU
are both significant factors that lead to technology usage where PU is indicating a stronger effect on the
actual intention to use. Davis et al. (1989) propose that PEOU is further determined by two other elements:
self-efficacy and instrumentality. The idea behind including self-efficacy as a determinant to PEOU is that
the lower the level of complexity required to operate with technology, the higher would be the individual’s
sense of control and efficacy. Thus, efficacy is suggested to be one of the key elements to provoke intrinsic
motivation which is meant to be measured in the correlation between PEOU and BI (Davis et al., 1989).

Therefore, we hypothesize that:

H2: Perceived ease of use (PEOU) has a positive effect on Bl
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Moreover, PEOU could also lead to increased performance in the sense that individuals put less effort
into using a system which then allows them to achieve a higher workload for the same amount of effort
(Davis et al., 1989). Thus, creating an instrumental improvement and we hypothesize that PEOU also
influences PU positively:

H3: PEOU has a positive effect on PU.

3.2 Big Five Personality Traits

As mentioned in the Literature review section above, the technology acceptance model is applied in various
contexts in regard to personality traits as determinants of PU and PEOU. Consequently, in our paper, the
aim of the research will be the relation between the Big Five personality traits and technology acceptance

of yoga practitioners. In our case, the new technology implemented will be the Alpha 1 Pro robot.

Therefore, we extend the model by identifying the external variables that influence PU and PEOU to
consists of human traits according to the Big Five model. These traits include openness to experience,
conscientiousness, extroversion, agreeableness, and neuroticism. Below, we will provide descriptions of

each trait as well as develop hypotheses in accordance.

3.2.1 Openness to experience
This trait is related to describing imagination and intellectual curiosity (Power and Pluess, 2015). It is

associated with features such as “being imaginative, cultured, curious, original, broad-minded, intelligent,
and artistically sensitive” (Barrick and Mount, 1991, p.5). People who score high on this dimension tend to
be more creative and open towards trying new experiences in comparison to people who do not possess this
trait as they are being resistant to change and tend to dislike abstract ideas (Soldz & Vaillant, 1999).
Research also shows that openness to experience is linked to intellectual skills and knowledge as well as it
may increase over time (Schretlen, van der Hulst, Pearlson, & Gordon, 2010). Thus, this leads to a higher
possibility for skills and knowledge development as people will have more experiences to take advantage
of as they age. In relation to that, we would like to hypothesize that individuals who exhibit a higher level
of openness towards new experiences will be more accepting of new concepts and technologies in the

teachings and practice of yoga:

H4: Openness to experience has a positive effect on PU



29

H5: Openness to experience has a positive effect on PEOU

3.2.2 Conscientiousness
Conscientiousness can be related to the individual’s self-control, the inclination to act acceptable in social

settings as well as to adopt behaviours which are goal-oriented (John and Srivastava, 1999; Muller and
Richert, 2018). Moreover, conscientiousness is a trait that “reflects dependability; that is, being careful,
thorough, responsible, organized, and planful” (Barrick and Mount, 1991, p4). Individuals who tend to
score high on this trait are also hardworking, achievement-oriented, preserving, and organized as well as
they tend to seek effective job performance (Barrick and Mount, 1991; Power and Pluess, 2015).

Furthermore, our hypothesis in relation to conscientiousness will be as follows:
H6: Conscientiousness has a positive effect on PU

H7: Conscientiousness has a positive effect on PEOU

3.2.3 Extroversion
This dimension identifies the difference between the two contradictory elements — extroversion and

introversion. Extraversion tends to describe inter-personal behaviour (Muller and Richert, 2018). Also,
extroversion is related to feeling positive emotions like gregariousness, and extroverts tend to seek out
social stimulation (Power and Pluess, 2015). Furthermore, Barick and Mount (1991, p.3) describe extroverts
to be “sociable, gregarious, assertive, talkative, and active”. On the other hand, introverts tend to not spend
a lot of energy in social settings and act more reserved due to the fact that they prefer solitude and dislike
being the center of attention. Moreover, in a 45-year longitudinal study, Soldz and Vaillant (1999) found
that this trait is fairly consistent over time and individuals do not tend to change their personality to the
opposite state in terms of extroversion/introversion. Therefore, we are interested to research what type of
people will be more acceptable towards using a robot in their yoga practice. Hence:

H8: Extroversion has a positive effect on PU

H9: Extroversion has a positive effect on PEOU
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3.2.4 Agreeableness
Agreeableness could be defined as the tendency to be compassionate and cooperative towards others (Power

and Pluess, 2015). Personality traits that are linked to people who score high on this dimension “include
being courteous, flexible, trusting, good-natured, cooperative, forgiving, soft-hearted, and tolerant.”
(Barrick and Mount, 1991, p.4). It differs from extroversion, as agreeableness is related to an individual’s
way of interacting with others whereas extraversion is related to seeking interactions with others and an
individual’s levels of energy in those interactions. People who score high in the dimension of agreeableness
are more sympathetic, kind, and affectionate to others and are more open towards helping, cooperating, and
sharing with others, as well as volunteering, generally adopting prosocial behaviour (Lebowitz, 2016). On
the other hand, people with low scores in agreeableness are less trustable and likeable by others as they
tend to be more rude, sarcastic, and ill-tempered in general. We hypothesize here that people who are more
agreeable will be more acceptable towards the implementation of robots in yoga due to fact that their traits
such as flexibility, kindness, affection, cooperativeness, and tolerance could be applied also towards the
robot. Thus:

H10: Agreeableness has a positive effect on PU

H11: Agreeableness has a positive effect on PEOU

3.2.5 Neuroticism
The trait of neuroticism is also referred to as emotional stability, hence referring to the level of emotional

stability of an individual. People who are high in neuroticism are associated with negative emotions such
as “being anxious, depressed, angry, embarrassed, emotional, worried, and insecure.” (Barrick and Mount,
1991, p4). In comparison, individuals who are low in neuroticism tend to be more confident in themselves,

emotionally stable and relaxed.

In their study Judge, Erez, Bono and Thoresen (2002) identified that neuroticism was negatively correlated
with factors like self-efficacy, self-esteem, and locus of control (the feeling of an individual that he/she has
control over his/her life). Moreover, it was suggested in the paper that there is a negative association of
neuroticism to exercise which could be related to our context of yoga (Judge et al., 2002). Furthermore,
lower goal-setting and self-efficacy motivation, as well as job performance, are associated with the

neuroticism trait (Judge and llies, 2002).

In addition, the above mentioned 45-year longitudinal study Soldz and Vailant (1999) identify a negative

relation between neuroticism and healthy adult adjustment to life and a positive one between neuroticism
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and mental health problems as well as smoking, alcohol and drug abuse. In general, this could also be

assumed to have a negative effect on the willingness of individuals to participate in yoga practices as well.

Consequently, we hypothesize that in our research neuroticism will have a negative correlation to the
acceptance of robots in the context of yoga due to the individuals’ emotional instability and insecurity in

his own capabilities to operate with the new technology:
H12: Neuroticism has a negative effect on PU
H13: Neuroticism has a negative effect on PEOU

In accordance with the formulated hypotheses we have provided a proposed model below:

Figure 3 Proposed extended TAM source: own




32

4. Methodology

4.1 Philosophy of science

The following section aims to elaborate on the main methodological considerations within our paper and
furthermore provide justification for the implementation of a particular research design. To achieve this
goal, we begin by discussing the philosophy of science dimension which determines what kind of
knowledge can be produced and what kinds of methods and strategies could be utilized to complete our
study objectives. Thinking within the paradigm of a specific philosophy of science influences greatly the
choice of methodology, choice of concepts, choice of data, choice of literature, structuring of the thesis,
etc. Because of which it is of the utmost importance to conduct such a discussion and clarify the logic
behind the above-mentioned choices that we have made and what is their fit with the selected
epistemological approach.

This paper follows the logic of Critical Rationalism which is an epistemological philosophy advanced to a
great degree by Karl Popper (Holm, 2013). Popper's philosophy of science was an alternative and critique
of the established positivists' rules for scientific conduct. These rules could be summarized by the
methodological idea that all scientific theories must necessarily abide by the logic of inductive research
(Holm, 2013). Popper (1974) believed that while positivists may have provided the wrong answer, they
nonetheless ask the right question namely: What should the criteria be for something to be established as

scientific theory and science?

Similarly, to the positivists, Popper considered the establishment of criteria for distinguishing between
science and non-science to be a responsibility of the philosophy of science. The question of what those
criteria should be is referred to as the problem of demarcation (Popper, 1974). However, the problem of
demarcation is understood in a significantly different manner by Popper in comparison to the positivists.
For example, positivists argued that only sciences should be seen as a source of knowledge, while religion
and metaphysics have no scientific value as they are concepts outside of the human perception and ability
to observe which renders them useless prepositions to investigate. On the other hand, Popper was of the
completely opposite opinion as he argued that unscientific theories can easily turn out to be correct in the
same way scientific ones can prove out to be false. In fact, according to Popper unscientific theories can be
very meaningful and of great importance. Furthermore, Popper (1974) explains that unscientific theories

can very well become scientific in the same way astrology developed into astronomy with time.
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Moreover, Popper (1974) had a strong disagreement with the criteria cherished by positivism and its
methods for acknowledging something as knowledge and respectively science. Those criteria lead to the
emergence of what he referred to as pseudoscience. For example, according to him, positivists were not
able to justify the rejection of astrology as true science since its theories are based on empirical observations
of the stars and celestial bodies. Therefore, astrology practitioners can find abundant amounts of “proof” to
support their claims. Logically one must consider that if such pseudosciences are able to pass the criteria
for being scientific under the positivist paradigm, then positivist standards must be incomplete or

flawed. This simply means that even if a theory can be proven that does not make it scientific.

As a consequence, Popper (1974) rejected the ideas of verificationism advanced by positivism as well. The
issue he pointed to is that very often a proof of a theory can be found if a proof is what one looks after due
to confirmation biases. Astrology could rather easily be validated if someone wants to believe its empirical
observations. Moreover, if a theory is badly defined and vague in its predictions it becomes much easier to
find “proof” for it. In the same manner, the vague predictions which we read in horoscopes seem to be

accurate representations of people’s life’s due to their imprecision and ability to fit different situations.

As we already mentioned, Karl Popper's (1974) rejection of positivism belief that induction should be seen
as the hallmark of science is central to the development of critical rationalism as an epistemological
framework. According to him, there are both logical and practical issues with such an approach. First, from
a logical standpoint past observations can never make proclamations of truth or revelations about what
future studies might find out to be true at a later stage. The black swan metaphor is appropriate to exemplify
this logical issue. The metaphor argues that just because one might have seen only white swans in his life
it is a fallacy to assume that black swans do not exist. Therefore, induction cannot be a way to reach certain
knowledge as even if all of the observations produce the same result there is always the possibility that the

next observation will lead to a different outcome and conclusion.

Secondly, the practical problem with positivism is based on the premise that in reality observations are
never the starting point of scientific conduct (Popper, 1974). The idea of pure observations put on a pedestal
by positivism is simply flawed. According to critical rationalism, observations will always start with a
certain idea, level of understanding, and expectations in regard to what is going to be studied (Holm, 2013).
A biologist, for instance, will not begin purely observing a group of animals. Instead, there will be a clear
concept in place about what he/she desires to observe beforehand, why a particular animal behaviour is
relevant to the observer, and how the results/data fit into the research as a whole. Obviously, this way of

thinking in Critical Rationalism puts the formulation of a theory as the base of scientific conduct as opposed
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to a final outcome of research as understood by positivism. Following this paradigm, we structure our
research by first formulating a new theory that expands the model of Technology Acceptance (Davis, 1989).
In particular, we theorize that the big five traits of human personality might affect the attitude towards

robotic technology which will respectively determine the nature of the human-robot interaction.

Moreover, the above-mentioned example of biologist’s scientific endeavours creates a new understanding
of the nature and purpose of observations. Consistent with the positivistic paradigm a researcher should be
as passive as possible in order to avoid influencing the results of his/her research. On the contrary, Critical
Rationalism advocates for active participation and purposeful observations.

Additionally, critical rationalism is characterized by the fact that the fundamental purpose of science
becomes falsification and disapproval of a theory (Popper, 1974). Essentially falsificationism is the opposite
of verificationism. It is the view that science does not aim to prove a theory but rather to disprove it. This
is achieved by devising tests that can demonstrate the incorrectness of your theory. If the theory passes the

test it is regarded as valid.

Therefore, Popper's (1974) answer to the problem of demarcation is that as long as a theory can be tested
in practice it qualifies as scientific. Consequently, Critical Rationalism defines what makes a scientific
theory good and accurate: a scientific theory should not be based on educated guesses about reality. Instead,
the formulation of a theory should be such as to include clearly and precisely defined observations in the
form of hypotheses that will falsify it. Therefore, within our research, we further devise two sets of specific
hypotheses. The first set of hypotheses theorizes about correlations between the big five personality traits
and the dimensions of the perceived usefulness and perceived ease of use which the Technology Acceptance
Model (Davis, 1989) demonstrates to influence the actual behaviour towards technology. We expect that
these personality traits would affect people’s perception regarding the PU and PEOU of edutainment robots.
The second set of hypotheses targets the inner relationships of the Technology Acceptance Model as we
aim to investigate whether or not PU and PEOU dimensions have the same relationship to Behaviour

Intention (BI) in the context of edutainment robots the way previous literature suggests they should.

Moreover, in numerous studies, the attitude towards use has been excluded from the theoretical model. This
is the case because it has been empirically verified that perceived ease of use and perceived usefulness
influence directly Behavior intention, which justifies the exclusion of the Attitude towards Use dimension
(Devaraj et al., 2008). Moreover, Davis et al. (1989) reach the conclusion that attitudes have relatively little
effect mediating between perceptions and intentions to use. Therefore, we have not included questions

regarding the attitude towards use in our survey as it would have made it unnecessarily longer, possibly
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leading to fewer responses. The sets of hypotheses that we have devised describe our explicit expectations

about the outcome of our study which is further based on previous theory.

Furthermore, Critical Rationalism Is a philosophy of science that is rationalist because it utilizes deductive
reasoning, even though deduction here is used in a slightly different manner than in classical rationalism
(Holm, 2013). For classical rationalists” deduction is a way of acquiring knowledge through non-empirical
means. Popper, on the other hand, utilizes deduction as a method to make the step from theory to hypothesis
(Popper, 1974). This means that under critical rationalism the starting point is still non-empirical in the
form of the proposed theory, but deduction is applied in the process of hypothesis formulation that must be
subject to empirical tests. The same logic is followed in this paper as we begin with the suspicion that
personality traits might affect human-robot interaction, based on which we deduce hypotheses for each

personality trait separate hypothesis which will mathematically prove or disprove any such correlations.

More practically speaking, the reason for devising hypotheses is that they can be later tested in an
experiment unlike the theory itself (Holm, 2013). This method of testing leaves us with two possible
outcomes. In the first scenario, the result will prove consistent with the theory, in which case the proposed
theory will be validated. In the second scenario, the results will be inconsistent with the theory hence
disproving and falsifying it. Consequently, this will point to a need for a newer and better theory.

4.2 Experiment design

In accordance with this characteristic of Critical Rationalism, we have designed an experiment to test our
hypothesis. First, for the purpose of the experiment we have purchased the humanoid edutainment
(domestic) robot Alpha 1 pro via the internet from the webpage happii.dk. This robot has the capability of
performing various yoga moves and postures in accordance with which we have devised our experiment.
Afterwards, a short 5 minutes video of the robot giving instructions to the viewer on how to perform the
various yoga moves was created. The experiment was designed in such a way as to simulate a “regular”
online yoga class, led by a robot teacher instead of a human one. Taking into consideration the context of
the experiment within which participants had to engage in physical activities it could be perceived as
advantageous that subjects had the opportunity to participate from the comfort of their home and go at their

own pace with the robot. This mimics the real-life situation where Alpha 1 Pro might be used by consumers.
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The video was followed by a questionnaire where subjects had to answer self-reporting questions in regard

to their personality, experience with the robot Alpha 1 Pro, and judgement about the technology.

Moreover, the short video which represents a 5-minute yoga lesson was created with the use of OpenShot
Video editor. The software was used to combine the different scenes that were recorded together with the
audio and a few effects. The moves and positions which are shown in the video were either programmed
using the official Alpha 1 Pro PC software provided by UBTECH or downloaded from an existing library
with pre-programmed actions (some of which were also reprogrammed in order to better fit our desired
position). Moreover, the audio instructions in the video are recorded as a voice-over which was created
with the help of a voice generator as we aimed to recreate the voice of Alpha 1 Pro to best fit the narrative
of the video lesson.

4.3 Data collection method

The results of our thesis are based on findings that are obtained utilizing a primary data collection method
in order to put the above-constructed hypotheses to tests. We have adopted a quantitative method for data
collection. It could be described as “entailing the collection of numerical data, as exhibiting a view of the
relationship between theory and research as deductive and a predilection for a natural science approach
(and of positivism in particular), and as having an objectivist conception of social reality.” (Bryman, 2012,

p.160).

Our approach is conducted through the use of surveys and more specifically self-completion questionnaires
also named self-administered questionnaires. Such type of questionnaires is normally used to gather data
in exploratory studies such as this one where we are trying to observe and clarify relationships between
different variables (Saunders, Lewis and Thornhill, 2009).

Moreover, according to Saunders et al. (2009) questionnaires are not a good fit for researches where a high
amount of data is needed to be acquired through open-ended questions. Thus, on the contrary,
guestionnaires are an adequate tool to gather data when their design includes standardized questions that
are going to be interpreted in the same way by all respondents (Saunders et al., 2009). This is in accordance
with our goal to produce a focused paper where we aim to gather information and explore specific variables

as well as find correlations between them and test the above-mentioned hypotheses.
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Additionally, there are other advantages of self-completion questionnaires in comparison to other research
techniques. Such questionnaires are quicker to administer as they can be sent out instantly through e-mail
or regular mail (Bryman, 2012). In our case we have used the Internet to distribute our questionnaires as it
is very time efficient in comparison to personal interviews, for instance, having in mind that we have a
sample size of about 70 respondents and the deadlines for completing this student thesis is also time-
sensitive. Also, such online questionnaires do not require any funds to be dispensed as we have sought for

and approached our respondents online, mainly utilizing a social networking site.

Furthermore, by the use of self-administered questionnaires, we have eliminated the effect that an
interviewer might have on the responses that the participants provide. Bryman (2012) suggests that in some
studies it has been found that the personal characteristics of an interviewer such as ethnicity, gender, and
social background may have an effect on the given responses. In addition, respondents are much less likely
to express social desirability bias which “reflects the tendency on behalf of the subjects to deny socially
undesirable traits and to claim socially desirable ones, and the tendency to say things which place the
speaker in a favorable light”, thus avoiding to provide accurate answers (Nederhof, 1985, p. 264). We
believe that this is a significant factor for our questionnaire as it requires the respondents to present personal
information in their answers. One part of the survey includes questions about personality traits that measure
the personality of each individual whereas the other part is related to personal opinion on the usefulness,
ease of use as well as the overall acceptance of robots in the context of yoga. Hence, to obtain the most
unbiased answers we have utilized the self-administered questionnaires which people can answer in a

convenient place, time, and speed for them.

On the other hand, there are also some disadvantages of self-completion questionnaires which could relate
to this study. One of them is that respondents could experience difficulties when answering questions in
terms of unambiguity or unclearness of questions and instructions to complete the survey (Bryman, 2012).
In our case, we have adopted questions from the International Personality Item Pool in order to measure the
personality as well as we have borrowed and adapted questions regarding the usefulness and ease of use of
the robot from relevant literature. Hence, we have based our survey on already established and previously
tested question items in the Information systems and psychology literature in order to mitigate the
difficulties that respondents might occur when understanding the questions. Moreover, a thorough
explanation of the research idea, questionnaire aim, and scope, as well as instructions, were provided during

the initial communication with the respondents.
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Furthermore, other drawbacks of using a questionnaire include the fact that is not possible to ask additional
or different questions, questionnaires could be read as a whole before answering the questions inside, thus

lowering the undependability of each question and there is a greater risk of missing data (Bryman, 2012).

An additional restraint which prevented us from supplementing our research with an additional research
method was the situation that arose in relation to the outbreak of Coronavirus disease (COVID-19). The
virus was first identified in December 2019 in China and since then it has spread globally forcing many
countries to go in a state of isolation in order to prevent the pandemic. This led to restrictions of physical
human contact which on its turn limited us in conducting a real experiment which will be mentioned further

in the paper as well as including other forms of research approaches than online questionnaires.

4.4 Secondary data

Secondary data was also utilized in our study. We have sought a number of academic materials related to
the topic of this research. Such materials include academic articles, journals, and books on different topics

LR I3 LR INT3 LR INT3

such as: “technology acceptance”, “automation”, “social human-robot interaction”, “robot acceptance”,
“human personality”, “impact of personality on technology acceptance”, e.g. These materials were mainly
obtained through search engines like “Google” and “Google Scholar” with the use of applicable keywords.
Also, the online library of Copenhagen Business School was utilized for finding relevant literature.
Moreover, sources of information regarding the Alpha 1 Pro robot and the overall robot market were

obtained through online desk research.

4.5 Questionnaire design

The questionnaire which we used to collect data for our research was created with the use of an online tool
named “Google Forms”. It is a tool which allows you to create and collect responses through surveys,
quizzes, and questionnaires online. The questionnaire itself consists of 62 questions. The first three
guestions are related to the gender, age, and degree of education, followed by 50 questions in relation to
the Big Five personality traits. There are 10 questions each respectively divided into each of the 5 traits
(Agreeableness, Openness, Conscientiousness, Neuroticism, and Extroversion). The questions regarding
personality traits are borrowed from the official website for the International Personality Item Pool which

includes over 3000 items (IPIP, 2019). Moreover, the website itself contains different already established
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and validated inventories of questions regarding the 5 traits. In our research, we have implemented the
multiple-construct NEO-PI-R inventory by Costa and McCrae (1992) which includes a 10-item scale for

each personality dimension.

The rest of the questions in the questionnaire are in regard to the other theoretical framework which this
research is based on the Technology Acceptance Model. Three groups of questions were asked in regard to
TAM’s dimensions namely perceived usefulness, perceived ease of use, and behavioural intention to use.
The questions are borrowed from relevant information-system literature and are modified to better illustrate
the three dimensions mentioned above in the case of the robot which is used in this study (Wu and Wang,
2005; Van der Heijden, 2004; Park, 2009).

The type of data variables that are collected are mainly attribute variables which are distinguished by
providing data about the characteristics that an individual possesses. They are “...used to explore how
opinions and behaviour differ between respondents as well as to check that the data collected are
representative of the total population” (Saunders et al., 2009, p.368). In contrast, there are also opinion
variables, which are recording respondents’ feelings or opinions about a particular topic, and behavioural

variables which include respondent’s past, present, or future actions and behaviours (Saunders et al., 2009).

The measurements of all of the questions were recorded through the use of a Likert scale. Nowadays, it is
one of the most commonly used multiple-item measures which aim is to identify the level of intensity of
the individual’s feelings towards a certain topic or question (Bryman, 2012). According to this scale,
individuals should indicate their opinion towards the subject in question on a five or seven-point scale
which is also the case in our questionnaire. We have provided the respondents with the opportunity to
express their beliefs on a five-point scale with the following measures: “1 — Very inaccurate”, “2 —
Moderately inaccurate”, “3 — Neither inaccurate nor accurate”, “4 — Moderately accurate”, and “5 — Very
accurate”. Moreover, all of the questions are presented in the form of statements where respondents are
asked to evaluate themselves and their understandings in order to match the construct of the chosen

measurement scale.

The layout of our questionnaire is simple and consists of 2 sections. The first one includes a short
description of the instructions for completing the form and the second part represents the questions
themselves. The background of the survey is in a soothing blue color whereas each of the questions is
separated in a white-colored box in order to standout which makes the layout clear and easy on the eye.
According to Dillman, Smyth and Christian (2009), this could have a positive effect on the respondents’

answering rate. Moreover, consistency of fonts and font sizes is kept throughout the whole questionnaire.
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Furthermore, the placement of the closed answers is vertical to create a more clear distinction between the
guestion and the answers as well as reduce the risk for wrongly answered guestions (such as indicating

moderately accurate when respondent meant very accurate if he/she was in a hurry e.g.) (Bryman, 2012).

4.6 Sampling and distribution

The population which is considered for our research represents all the yoga practitioners in Denmark.
Nevertheless, it is impossible for us to gather information from all of them. Therefore, we have chosen to
approach two of the biggest online communities of yoga practitioners in Denmark on Facebook. We have
targeted the two biggest Danish groups of people named “Alt om YOGA” and “JEG ELSKER YOGA”
with 9,439 and 2,732 current number of people respectively which formed our revised population.

In our sampling approach, we have combined both snowball sampling and convenience sampling
techniques which are both parts of non-probability sampling. Non-probability sampling refers to the fact
that the probability for each case from the total population to be selected and included in the sample size is
unknown (Saunders et al., 2009). Convenience sampling is characterized by the sample being extracted
from the population due to its accessibility (Bryman, 2012). In our case, we have approached the two online
Yoga communities mentioned above due to the fact that they provide a high level of accessibility to a big
number of people which represent part of the Danish Yoga practitioners. However, the collected responses

were from people who have decided to enter our experiment on their own wish.

Furthermore, with snowball sampling, the researcher initially approaches a small number of people relevant
to the study which are later used to establish contacts with other potential participants. This has also been
utilized as we have contacted yoga teachers and students that we know personally to participate in our
research and some of them have also encouraged their yoga peers to take part in this study. These techniques

are applied due to the authors’ time limitation as well as restraints to access relevant sources of information.

In our case, we have reached a sample size of 70 people as this is the number of the valid surveys, we have
received responses to. 15 of the answers are acquired from snowball sampling and the rest of the

respondents are from a convenience sampling approach.

The distribution of the questionnaire and the video for our experiment was done online as mentioned above.
Facebook posts were written explaining the aim of the study and providing instructions regarding the

guestionnaire. Moreover, both the video capturing the robot moves and the questionnaire were included in
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the post as separate links to follow. The posts were systematically posted in each group for a month, creating
a post every week starting from the 15" of March up until the 15" of April, amounting up to 12 posts

overall.

4.7 Analysis of data

The collected primary data for this research is quantitative therefore, we had to conduct statistical analysis
of the questionnaire data. For this purpose, we have obtained SPSS software including SPSS Statistics and
SPSS Amos. SPSS Statistics is currently produced by IBM and is one of the most widely used pieces of
software for carrying out statistical analysis in social science. It includes a variety of features to aid the user
when dealing with different types of analysis such as ad hoc analysis, hypothesis testing, geospatial
analysis, or predictive analytics (IBM, n.d.).

SPSS Statistics will be utilized to first re-code our data. Since it is recorded on the scale from “Very
inaccurate” to “Very accurate” we had to recode these statements in order for them to have numerical values
which we could use in further analysis. Furthermore, we have conducted a Factor analysis in order to find
out which questions have the highest factor loading for each of our constructs (the five personality traits
and constructs related to technology acceptance — perceived usefulness and ease of use as well as
behavioural intention to use). Items with factor loading lower than .70 were removed due to insignificant
relation. Moreover, descriptive statistics will be included showing relations between different variables as
well as notions such as Kaiser-Meyer-Olkin measure of sampling adequacy, Bartlett’s test, and Cronbach’s

Alpha will be further explored in order to identify the validity and reliability of our data.

Additionally, we will carry out a one-way ANOVA analysis of variance. It will provide information about
the different groups of respondents that we have and their differences in answers according to how spread
the data is within and between groups by comparing the mean values. The F-value in the ANOVA tables
presented in the Appendix section represents the differences between and within groups. Also, the p-value
of significance will indicate if the differences are statistically significant at the 0,05 level (Saunders, et al.,
2009).

Furthermore, SPSS Amos software will be used in order to carry structural equation modeling. Structural
equation modeling is a type of analysis which is conducted to analyze structural relationships. Hence, in
our case we are interested in investigating what are the relationships between each of the personality traits

and perceived usefulness and ease of use as they lead to the intention of the user to accept and actually use
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the robot. Thus, after we have carried out a confirmatory factor analysis in order to define our constructs,
we conduct a path analysis using the Amos software. Path analysis is referred to as an analysis which
provides the relationships between a set of variables. In the case of structural equation modeling, the
variables are exogenous (independent) and endogenous (dependent). Hence, we are able to find out the

relationships between the hypothesized items and either confirm or reject our hypothesis.

4.8 Reliability and Validity

4.8.1 Reliability
Reliability is related to the issue of how consistent the measures are. Internal reliability is one of the

attributes of reliability and refers to the consistency of the indicators that represent the measuring scale in
the research (Bryman, 2012). Internal reliability is identified in multiple indicator measures due to the fact
that whenever a respondent is asked to rate a construct that is assessed by the combined score of multiple
indicators, the possibility that those indicators are not measuring the specific construct is increased
(Bryman, 2012). In order to test the internal reliability of our data, we will conduct the Cronbach’s alpha
test which is associated with the scores that could be derived from a scale or aggregated score. This test
will be conducted in SPSS for each of the different constructs present in our study. The Cronbach’s alpha
score ranges from 0 (indicating no internal reliability) to 1 (indicating perfect internal reliability). There is
a debate amongst academics which value between 0 and 1 is acceptable to represent satisfactory internal
consistency but the most accepted values are above either 0.7 or .08. Below a table with Cronbach’s alpha

scores for each of the constructs examined in our data will be presented.

Moreover, the notion of stability is also part of reliability. It refers to the consistency of data across time,
also known as test-retest reliability where the goal is to obtain the same results if a study is duplicated at a
later moment in time. In our case, we cannot apply a test-retest approach due to certain limitation,
nevertheless, the measures of personality traits have been tested and studied in multiple studies and are
proven to be stable. A good example is the longitudinal study mentioned earlier by Soldz and Vaillant
(1999). In it, personality traits of 163 men have been tested in the course of 45 years through repeated

interviews and questionnaires using the NEO-PI-R scale which is also applied in this study.
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4.8.2 Validity
The notion of validity is related to the integrity of the conclusions that are produced from this research.

Validity is divided into measurement validity, internal and external validity (Bryman, 2012).

Measurement validity
Measurement validity “... refers to the issue of whether an indicator (or set of indicators) that is devised to

gauge a concept really measures that concept” (Bryman, 2012, p.171). In our case, we have implemented 5
trait dimensions of personality as well as technology acceptance as concepts to be measured. As mentioned
above, we have applied Costa and McCrae's (1992) NEO-PI-R Domains in order to measure the personality
of our respondents. The inventory items that are used in our research are implemented in a variety of other
pieces of research that measure personality based on NEO-PI-R scale as well its validity, therefore proving
the scale to be valid predicament of personality (McCrae and Costa, 1992; Schinka, Kinder and Kremer,
1997; Young and Schinka, 2001; Conrad, 2006; Korukonda, 2007; Cano-Garcia, Padilla-Mufioz and
Carrasco-Ortiz, 2005).

The same logic should be applied for the constructs of technology acceptance that we measure. The
indicators that we have used there are adopted from different papers in the information-system literature,
some of them also include tests on validity and reliability of the scale items (Davis, 1989; Moon and Kim,
2001; Van der Heijden, 2004; Wu and Wang, 2005; Park, 2009; Pai and Huang ,2011; Abu-Dalbouh, 2013)

Internal validity
Internal validity is associated with the problem of knowing what caused the relationship between two or

more variables and whether the relationship is valid (Bryman, 2012). It is referred mainly to the topic of
causality. In the case of this research, the internal validity would raise the question of whether personality
traits really are predeterminants of technology acceptance towards robots. Our initial understanding that
these two variables correlate is based on empirical evidence provided in the past and current information-
systems literature (Devaraj et al., 2008; Svendsen, Johnsen, Almas-Serensen and Vittersg, 2013; Ozbek,
Almagik, Koc, Akkilig, and Kas, 2014; Rosen and Kluemper, 2008; Behrenbruch et al., 2013). Hence, we

believe to have a significant level of internal validity.

However, no research is done on the acceptance of robots within the context of yoga. Therefore, there might

be other factors that are not considered in this paper such as a robot’s appearance or communication skills
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but have a stronger impact on robot acceptance than personality. Thus, hindering the level of our internal
validity.

External validity

Moreover, external validity is concerned with the issue of whether the results of this research could be
generalized outside the context of this study (Bryman, 2012). In our case, due to the choice of our sampling
techniques, we are not able to generalize our findings to the broader population. Even though our
respondents are indeed yoga practitioners we cannot assume that they are a fair representation of all yoga

practitioners in Denmark due to our small sample size. Hence, generalization is not feasible.

4.9 Delimitation

This research work is going to be conducted in Copenhagen, the capital of Denmark in relation to which
we choose to include only Danish citizens and people living within the country. This is due to resource
constraints as conducting an international study would require more time and access to population samples
which we currently do not have. Furthermore, there might be differences when it comes to the culture in-
between populations which could influence our results, and which could necessitate more in-depth analysis
of numerous important variables over a longer period of time. For example, the robot gave instructions
using a female voice and a female name Racheal which could impact the attitude towards Alpha 1 pro from
the very beginning. Albeit, the current state of research finding is incomplete and complicated it appears
that when robots are gendered by voice and name manipulations a notable influence over behaviours and
humans’ feelings towards robot agents emerge (Nomura, 2017). Moreover, culture has been demonstrated
to affect gender stereotypes. It has been previously revealed that cultural differences in relation to roles and
tasks that a given robot would perform exist. For instance, Nomura and Kinoshita (2015) concluded that
Japanese people would strongly prefer robots with feminine features to perform the role of a guide (typically
in Japan tour guide jobs are taken by women) as compared to robots with masculine features. Thus, cultural
viewpoints and differences in perspectives on gender roles have to be well-thought-out when developing
robotic applications in specific areas. In regard to Denmark on the other hand, it could be assumed that the
gender of the robot will not play as significant a role as it could play for some other cultures. This is because
the Nordics in general and Denmark in particular have had a leading position when it comes to gender
equality both economically and socially (OECD, 2018) which has been achieved by the destruction of a lot

of gender stereotypes, norms, and beliefs. The dimension of gender is only one example of how culture
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could affect our results, hence our decision to limit ourselves only to study subjects only living in the

country of Denmark.

4.10 Limitations

Additionally, the research design for this paper had to be altered due to the unforeseen COVID-19 pandemic
and the consequent quarantine period imposed by the authorities in Denmark. Initially, we had made an
agreement with one of the major yoga studios in Copenhagen called “Natha Yogacenter Danmarks sterste
Yogaskole” to combine our efforts in order to conduct the research. The basic idea was to conduct a real-
life experiment during which yoga teachers in the above-mentioned studio would have integrated the robot
Alpha 1 pro (which was referred to as Racheal in our research) into their sessions by employing it as a co-
teacher. This would have been done by organizing a special event (free of charge for the participants) where
the yoga practitioners would have been surprised by the robot teacher concept. However, the current
circumstances changed our approach greatly as we had to switch to the concept of online yoga class
instructed by Rachel. This could have had a substantial impact on the human-robot-interaction and
participant’s perception of Racheal. It has been previously demonstrated that physically present robots in a
users’ environment are perceived to be more persuasive and are being evaluated more positively than in the

cases when the same robots are digitally displayed on a screen or as virtual character analog (Li, 2015).

The yoga practitioners in this experiment would have been rewarded for their participation in the research
in the form of free yoga lessons as the event was planned to be free of charge. We believe that this would
have incentivized the study subjects to be more actively engaged and we would have respectively collected
more responses and more data. Instead, due to financial restrictions, we could not have offered monetary
rewards to the participants in the online version of the experiment which respectively restricted the number

of responses we managed to collect.

Moreover, our initial idea would have enabled us to implement a mixed research design by utilizing both
guantitative and qualitative data. It might have been beneficial to support our quantitative findings with
gualitative data from the interview where we could have painted a more thorough picture of the factors

determining the acceptance of edutainment robots such as Alpha 1 pro.
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5. Results

5.1 General findings

The aim of this study is to investigate the impact of personality traits on the technology acceptance of

edutainment robots within the context of yoga practice. Therefore, this section will illustrate the results
from the data that was collected through the online questionnaire. First, we will start with description of

our data, followed up by a presentation of the results of our hypotheses.

We will start by showcasing a few of the findings of our study in

Gender

terms of gender, age, and education. Measures of frequency will
be applied in order to create a general picture of the respondent’s
nature. As indicated in the chart below our sample size consists
of 46 females and 24 males, representing 65.7% and 34.3% of

the sample size respectively.

B Male-24 ®Female-46

Figure 4 Gender source: own

The age of our respondents varies with the biggest cluster
represented by people aged between 25 and 34 which is
nearly half of the yoga practitioners who took part in this
experiment — 48.6%. The responses in the rest of the age
groups are distributed quite similarly (18-24 — 17,1%; 35-44
17,1%; and 45-54 — 14,3%) with exception of the 55-64

cluster where we have just 2 representatives, forming 2,9%
of the total. Figure 5 Age source: own

m18-24 m25-34 m35-44 m45-54 m55-64
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In terms of education, all of our
H Nursery school to 8th

Education s

H High school graduate

respondents have a degree of
education equivalent to or higher

Trade/technical/vocatio —  than High school degree. The most
nal training

Bachelor Degree significant representatives in this
variable are people with higher
W Master Degree

education. Results indicate that the

M Professional Degree
Bachelor and Master degrees are the

W Doctorate most acquired types of educations

amongst the examined yoga
Figure 6 Education source: own practitioners, forming 74,2% of all

participants.

Next, we will take into account the measures of central tendency in regards to the results related to the Big
Five personality traits. These measures are concerned with the idea that one value could represent a
summary of all measurements, thus indicating the distribution of values. These measures include mean,
mode, and median (Bryman, 2012). Mean simply refers to the mathematical average value of a data set. It’s
an indicator around which the whole data is spread out. The mode is “is the value that occurs most frequently
in a distribution” (Bryman, 2012, p.339). Additionally, the median is a representative of the middle point
of all values in your data (Bryman, 2012).

Moreover, measures of dispersion will also be taken into consideration. Such measures are the standard
deviation, variance, and range. Standard deviation is the measurement that indicates how spread out are the
partaker’s answers in comparison to the mean. Variance and range are two additional measurements of
dispersion. Range is the difference between the lowest and highest value provided in the answers whereas

variance refers to spread between the values in the data set (Bryman, 2012).
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5.1.2 Agreeableness

As we can see in this graph, the average result of all 70 answers is 3,61 thus mostly ‘ Table 1. Agreeableness

revolving around the answer “neither inaccurate nor accurate”. According to the N Valid 70
official website containing the International personality item pool, in order to interpret Missing 0
the scores of each trait the researcher should calculate the mean and standard

Mean 3,6171
deviation. Afterwards, the scores are interpreted as “average” within one-half _

. ) Median 3,8000

standard deviation of the mean. Consequently, values lower than the average will be

Mode 4,20

marked as “low” (in a given trait) and “high”. Moreover, the website suggests that if
our data has normal distribution of scores, the estimated results will show that around = Std. Deviation 78297
38% of the respondents will score average and around 31% will be respondents inthe = \/ariance 613
high and low end (IPIP, n.d.). Hence, we will be looking for certain differences in our

findings.

In this case, the average score for Agreeableness will be ranging from 3,22 to 4 according to the mean value
and the standard deviation. Therefore, taking into account that the most frequent score has a value of 4,20,
we can classify most of our respondents to be high in agreeableness. Moreover, this is supported by the
frequency distribution of answers which shows that nearly 50% of the yoga practitioners tend to be high in
agreeableness (see Table 1).

L Table 2. Conscientiousness
5.1.2 Conscientiousness ﬁ

In terms of conscientiousness, we can see that the average score of our respondents N Valid 70

is 3,71 and the standard deviation is 0,84, making the average range to be from 3,29  Missing 0

to 4,13. With a mode of 3,75, we can assume that most of our respondents tend to ~Mean 3,7143
have an average score on the Conscientiousness dimension. We can confirm those =~ Median 3,7500
assumptions by referring to the frequency table. Mode 3,75

Std. Deviation ,84086

Variance , 707
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5.1.3 Openness to experience Table 3. Openness to experience ‘

In the case of openness, the average range is from 3,42 to 4,26. Here, withamode = N Valid 70

of 3,60, we could state that the most achieved score of the respondents lays in  Missing 0

the average range, thus assuming that most of the people in our sample size score = Mean 3,8457
also average on Openness. Even though, according to the frequency measure this  Median 4,0000
is true, we have to note that the score distribution according to the 3 rangesisas = Mode 3,60
follows: Low — 22.9% of respondents, average — 42,8% high — 34,3% which | std. Deviation 84247
indicates that there is also a significant size of people who tend to be open t0  \/3riance 710

experiences.

5.1.4 Neuroticism
A slight difference in results could be observed for the trait of Neuroticism. The

average range here is from 2,85 to 3,84. In this case, we have multiple values for the
mode — 3,29; 3,71; 3,86; 4,14 and 4,43. Each of these values has been scored 6 times,
however, the frequency of values provided indicates that 40% of the respondents are
distinguished as high in neuroticism, 22,9% as low, and 37,1% as average. Also, the
standard deviation is higher in this case, thus we can indicate that there was a bigger

variability in the scores.

5.1.5 Extroversion
In the case of Extroversion, our results show that we have the lowest mean amongst

all traits — 3,29. This makes the average range from 2,87 to 3,71. In this case, we could
also conclude that most of our respondents are extroverts as the people who scored
high in this dimension represent 42,9% of the sample size as it is also suggested from
the mode. In comparison, 37,1% scored low here and could be seen as introverts and

20% were in the average range.

Table 4. Neuroticism

N Valid 70
Missing 0

Mean 3,3551
Median 3,5714
Mode multiple

Std. Deviation ,99533

Variance 991

Table 5. Extroversion

N Valid 70
Missing 0
Mean 3,2914
Median 3,6000
Mode 3,80

Std. Deviation  ,85104

Variance 724
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Furthermore, we will investigate if there is a relationship between perceived usefulness or perceived ease

of use and age, gender, and education.

First, we will begin by examining the accrued responses of men and women towards both PU and PEOU.
In terms of gender, we have 2 identified groups — male and female. With regards to perceived ease of use,
it could be seen that both genders perceive the robot in an almost equal way and there is no significant
difference (p=,188 > 0,05) in their answers (3,42 amongst females in comparison to 3,69 to males). On the
other hand, a significant difference was found in relation to PU (p=,001<0,05), hence Alpha 1 Pro is
perceived to be way more useful by men (3.5) than women (2,66) (see table 6 and 7). Tables including
Independent Sample test results are included in the Appendix.

In general, we could conclude that women tend to perceive the robot as moderately useful where men
perceive it somewhat useful. In terms of ease of use, both genders tend to believe that the robot is somewhat

easy to use.

Table 6 Gender statistics

What is your gender? 5td. Deviation Std. Error Mean
PU Female 456 2.6667 84803 139738
Male 24 3.2000 B2825 16906
PEOU Female 45 3.4203 B0257 11833
Male 24 3.6544 85078 AT36T

In terms of age, we can identify that most of the yoga practitioners are on the same opinion. All of the
groups except the 55-64 segment believe that the robot might have some useful characteristics. In
comparison, the 55-64 segments’ opinion tends to be negative towards the usefulness of the robot.
Moreover, in the case of ease of use, there is no significant difference across the different age groups.
Results of our ANOVA indicate F=1,678; p(Sig) =,166 > 0,05 for perceived usefulness and F=,859; p(Sig.)
=,493 > 0,05, thus supporting our previous statement. Tables will be illustrated below to provide further

clarification and ANOVA tables will be presented in the Appendix.
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Table 7 Age and PU Table 8 Age and PEOU
What is your age? Mean N Std. Deviation What is your age? Mean N Std. Deviation
18-24 3.2778 12 768321 18-24 3.5556 12 .55656
25-24 2.9020 34 1.10563 25-24 3.4502 34 97177
35-44 2.7222 12 78924 3544 3.2222 12 84487
45-54 3.2667 10 .B9993 45-54 3.8667 10 A7661
55-64 1.6667 2 .00000 55-64 3.6667 2 .00000
Total 2.9524 70 .58668 Total 3.5143 70 82373

We were also interested in finding in there are any relations between education and perceived
usefulness/ease of use. In terms of perceived usefulness, we can identify significant differences (F = 9,349;
p (Sig.) = 0,000 < 0,05) as shown per our one-way ANOVA results. People with high-school education
perceive the robot to be most useful with a score of 4,6 out of 5. The respondents with a professional degree
(3.8) could also be classified to have a positive opinion on the usefulness of the robot. As shown on the
table, yoga practitioners with a trade or a technical degree as well as a Bachelor or a Master degree are
rather indecisive on the matter, followed by Doctorates who tend to be negatively perceived the usefulness
of the robot.

In relation to the ease of use, we can note that there is not such a significant difference amongst the education
groups. People with technical or vocational training tend to perceive it as most easy to use which could be

assumed is due to their education.

Table 9 Education and PEOU Table 10 Education and PU
Education _Mean N _std. Deviation
High School  4.1667 4 86225 High School  4.6667 4 .38450
Trade/Technical 4.3333 4 .00000 TradefTechnical 3.0000 4 38450
Bachelor 3.2564 26 85535 Bachelor 2.4359 26 87823
Masters 3.5128 26 80681 Masters 3.0256 26 84813
Professional 35000 8 64242 Professional 3.82332 | B 30861
Doctorate 4.0000 2 .00000 Doctorate 1.6667 2 .00000

Total 3.5143 70 82373 Total 29524 70O 58068
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5.2 Hypotheses results

To begin with, we have applied Factor analysis to our data. It is a technique that groups inter-related
variables into small clusters, thus creating different factors. It is commonly used to reduce the number of
variables that a researcher has to deal with and it is generally applied to multiple-item measures like Likert
scale which is also implemented in this research. Moreover, it is sometimes applied in order to identify
whether the dimensions of a measure that is expected to exist can be confirmed (Bryman, 2012). In our case
we have different variables for each construct that we measure, thus this type of analysis will be
incorporated in order to verify the significance of each question towards the specific construct that is

measured.

In order to measure the sampling adequacy of our data for examining how suitable our data is for Factor
analysis, the Kaiser-Meyer-Olkin Measure (KMO) of Sampling Adequacy and Bartlett’s test of Sphericity
will be taken into consideration. The KMO test indicates if there is a common variance amongst the
variables in the model. The values of KMO range between 1 and 0 and the guidelines for the results of the
test are as follows: marvellous in the .90s range, meritorious in the .80s, middling in the .70s, mediocre in
the .60s, miserable in the .50s, and unacceptable below .50 (Kaiser, 1974; Kaiser and Rice, 1974). In the
present case, we will also apply the KMO for each separate dimension that we measure as we conduct factor
analysis within each construct. The results of our KMO tests indicated that all of our variable groups have
scores in the 0.80s range with the exception of two dimensions - Openness to experience (0.684) and
Conscientiousness (0.691) which are in the high spectrum of the .60 range. Thus, we accept those results
to be satisfactory as they all exceed 0.5 or 0.6 and the KMO test ensures that our study may conduct a factor

analysis.

Furthermore, Bartlett’s test of Sphericity investigates if there are existing correlations between the variables
used. It essentially compares the correlation matrix to the identity matrix and examines if there is a
possibility for the variables to be reduced due to their inter-correlation. The test assumes that the null
hypothesis is that the variables are not correlated (Ofori-Kuragu, Baiden and Badu, 2016). The results of
the test should indicate p-value (Sig.) < 0,005 in order to reject the null hypothesis and state that there may
be a statistically significant relationship between the variables (Anthony and Rao, 2007; Garcia- Santillan,
Wourzinger and Tejada-Pena, 2015). In our case, the test shows p < 0,000 for each variable group which is
less than 0,005 hence, we can conclude that there is a fairly strong relationship between our variables and

our data is suitable to continue with factor analysis.
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Dimensions i e ST e R As a result of the conducted exploratory
Personality loadings  Alpha factor analysis, 26 items out of the 50-item
Scale Factor
T NEO PI-R version of the Big Five markers
Perceived PU1 863 886 have been removed due to unsatisfactory
Usefulness [PU) PU2 819 " loadi q i iribution &
T E — actor loading and negative contribution to
Perceived Ease of | PEOU1L 215 734 the validity of the scale, leaving us with a
Use (PEOU) PEOUZ2 733 total of 24 questions to construct the five
PEOU3 781 o )
Behawowur BI1 915 919 personality dimensions. Furthermore, the
Intention (Bl) BI2 857 constructs of the TAM model namely PU,
BI3 799
Openness o1 844 PEOU, and BI have been all measured on
02 736 a 3 items scale. In table 11 we present to
03 -804 812 the reader the results of the factor analysis
04 749
including the factor loading and Cronbach
Conscientiousness  C1 200 516 alpha.
c2 769
c3 J38
c4 734
Extraversion El 838 349
E2 814
E2 739
E4 818
ES .857
Agreeableness Al 827 .856
A2 780
A3 764
A4 764
A5 758
Neuroticism M1 837 J72
N2 J15
N3 .853
N4 812
N5 TJ44
N6 750

Table 11
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After conducting the exploratory factor analysis, we proceed with carrying out a path analysis using latent
variables which will provide us with a structural equation model that tests the relationships within the
model. Structural equation modeling (SEM) could be defined as “a family of statistical techniques used for
the systematic analysis of multivariate data to measure underlying hypothetical constructs (latent variables)
and their interrelationships. It is a framework that allows researchers to translate theory into a testable
model.” (Violato and Hecker, 2007, p.362). The goal of SEM in our research will be to measure the
significance of the causal relationships between the included variables. Table 12 below provides an

overview of the estimated results for the proposed hypotheses.

Relatienships B coefficient p-value Conclusions
PU - BI .883 HEE H1 confirmed
PEOU -3 BI 191 .007 ** H2 confirmed
PEOU - PU .300 020 H3 confirmed
OPE - PU .520 HEE H4 confirmed
OPE - PEOU 754 rEE H5 confirmed
CON = PU .088 A35 H6 rejected
CON - PEOU -.062 215 H7 rejected
EXT 2 PU -.081 A47 H8 rejected
EXT - PEOU -.052 .613 H9 rejected
AGR - PU 196 326 H10 rejected
AGR -» PEOU A87 0.18* H11 confirmed
NEU - PU -.557 R H12 confirmed
NEU - PEOU -725 .033* H13 confirmed

Table 12 Results; * p <,05; ** p <,01; *** p <,001

5.2.1 PU effect on BI
Participants in our study who deemed Alpha 1 Pro as more useful also exhibited a higher score on behaviour

intention (BI) towards the robot meaning that the data reveals a positive correlation between the two
constructs on the TAM model ($=,883, p < 0,001). Hence, our results confirm H1. These results are

consistent with prior research (Devaraj et al., 2008; Davis, 1989). For example, when Bainbridge, et.al
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2008b investigated the acceptance of online government services it was concluded that PU is the most

important determinant and predictor of Behaviour Intention to use.

5.2.2 PEOU effect on BI
Next, our model hypothesizes that if Alpha 1 pro is perceived to be easy in use, meaning that the robot does

not require too much of an effort to operate with, the study subjects will achieve a higher score on the
dimension of behaviour intention. Our data reveals that this is, in fact, the case as we observed a
significantly positive correlation between the two constructs (f=,191; p <,01). Therefore, we can confirm
H2 in the proposed model. Furthermore, those findings are consistent with the results of many other scholars
who confirm this relationship in the TAM model. For example, Rosen and Kluemper (2008) find the PEOU

has a positive effect on Bl in the context of social networking websites.

5.2.3 PEOU effect on PU
The effect of Perceived ease of use on the perception of the usefulness of a given technology has been

studied in many different contexts. The conducted data analysis in this paper reveals that PEOU does
influence positively the PU of Alpha 1 pro ($=,300, p<0,05) which is consistent with various other research
findings. (Teo, 2010; Ataran, and Nami 2011; Terzis, Moridis and Economides, 2012; Nair and Das,2012;
Svendsen, et al.2013; Zhang, Zhao, and Tan, 2010). Therefore, our model confirms H3.

5.2.4 Openness to experience
In regard to Openness to experience our results did provide sufficient evidence to justify the conclusion that

PU is affected by this personality trait (B=.520, p <,001). Similarly, to this result, we observed a significant
positive effect on PEOU caused by higher levels of Openness in people (B=.754, p < ,001). Existent
literature does confirm such findings, for instance Devaraj et al. (2008), prove that Openness to new
experiences is going to be associated positively with beliefs about the PU of technology. Based on our

analysis we can, therefore, confirm both H4 and H5.

5.2.5 Conscientiousness
The personality dimension of Conscientiousness did not exhibit any significant effect on both PU (=088,

p > 0,05). and PEOU (B=-,062, p >,05) resulting in the rejection of H7 and H8. Previous research has also
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concluded that conscientiousness does not affect PU, but on the other hand, it affects PEOU positively
(Terzis et al., 2012). Hence, H6 and H7 are rejected as an explanatory variable to the proposed model.
Nevertheless, examples of significant effect of conscientiousness for technology acceptance can also be
found in the existing literature. For instance, Svendsen et al. (2013) has proved empirically that

conscientiousness affects positively Bl towards specific software technology.

5.2.6 Extroversion
Our results show that the dimension of extroversion did not have a significant effect on Perceived

Usefulness (PU) (B=-.081; p >,05). This conclusion is also valid for the effect of extroversion on Perceived
Ease of Use (PEOU) as no significant values (= -.052; p >,05), meaning no negative or positive effect,
were revealed by our analysis. Thus, we must reject H8 and H9. Such results are in agreement with the
findings of Bouwman, Kommers, and Deursen, (2014) who have investigated the effect of extraversion on
PU, PEOU, Perceived Enjoyment, and Behaviour in relation to the technology of location-based social
network (LBSN) information system. In a comparable study, however that utilizes the big five personality
markers to investigate the acceptance of software designed to store music, images, and files the researchers
have concluded that the personality trait of extroversion does, in fact, correlate significantly with PU, PEOU
and respectively with BI. (Svendsen et al., 2013).

5.2.7 Agreeableness
The personality construct of Agreeableness has revealed rather interesting results. The estimations show

that Agreeableness has a notable positive effect in relation to PEOU (3=.487; p < ,05). However, no
significant effect has been observed when it comes to PU (f=.196; p > ,05). Thus, we can accept the H11
and reject H10. Additionally, our findings are consistent with Terzis et al. (2012) research which was
conducted in the context of Computer Based Assessment information systems regarding agreeableness and
its positive influence on PEOU. The same research, however, concludes that agreeableness has a negative
effect on PU as opposed to our findings that demonstrate no significant effect. On the other hand, a study
conducted by Devaraj et al. (2008) has found only partial statistical evidence that agreeableness exerts a
positive direct effect on PU. This variety of results within academia indicates that the results may change

depending on the particular context.
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The structural equation modeling results regarding the dimension of neuroticism have been conclusive. We
observe a significant negative effect on PU (B=-.557; p < ,001) and PEOU (B=-725; p <,05) due to

neuroticism. When subjects exhibited a high level of neuroticism this respectively led to decreased

perception about the usefulness and ease of use of Alpha 1 pro. Therefore, our results confirm both H12

and H1. These results are in agreement with prior research. For example, Punnoose (2012) conducted a

study that had a goal of determining the predominant factors that shape the intention of students to switch

to eLearning in the foreseeable future. The results demonstrated that lower levels of Neuroticism inevitably

lead to a positive direct effect on PU.

Therefore, we extract the following nested model from the proposed model above which is illustrated in

figure 8 below.
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The variables of age, gender, and education were included in order to see if there were significant

differences between the different groups in relation to the perceived usefulness and ease of use.
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In terms of gender, we found no significant difference in the results regarding perceived ease of use as both
females and males indicated almost the same results on our questionnaire. In our experiment, we have not
measured the perceived ease of use in regard to how easy it is to set up the robot or code actions into it due
to the limitations of this online study. Therefore, perceived ease of use here was measured in regard to the
ease of following the movement of the robot, learning new postures, and the level of comprehensibility
towards the whole Yoga class. Thus, the equality of responses amongst genders could be based on the fact
that both males and females perceive the difficulty level of following the postures and instructions to be
rather on the same level as they have only seen the robot through a short video. These results differ from
other studies that suggest females perceived ease of use more negatively than men due to having higher
levels of anxiety towards the new technology (Venkatesh and Morris, 2000). Nevertheless, no such results

were indicated in our research.

On the other hand, when inquired about how they perceived the usefulness of the robot, differences occur
in-between the gender groups. There is a significant difference (0,9 mean value, p (Sig) < 0,005) when
looking into the results. Men tend to perceive the robot to be more useful than women. This is in-line with
other studies where males have expressed a higher association towards perceived usefulness than women
in the context of e-Learning as our Yoga class could also be categorized as part of this. A survey by Ong
and Lai (2006) examined the opinions of 67 females and 89 males on the use of e-learning tools and their
results suggested that females assign more importance to the perceived ease of use dimension due to higher
computer illiteracy (inability to complete tasks on a computer without assistance). In comparison, men tend
to perceive usefulness as more important for the adoption of new technology. In another study, acceptance
of Virtual Learning Environment was measured amongst 200 undergraduate students and results indicated
that females put more attention to the perceived ease of use as they found it more complicated to operate
with than men which ultimately had a higher effect on the intention to use than the usefulness of the system
(Milis, Wessa, Poelmans, Doom and Bloemen, 2008). Similar findings are also identified in other studies
(Islam, 2011; Liaw and Huang, 2011).

Moreover, these results could be based on certain understandings such as that the males are perceived to be
more task-oriented and tend to be motivated by the desire to accomplish certain goals. Thus, this has a
direct effect on how they perceive the usefulness of technology in comparison to females. In comparison,
it is considered that it is harder for women to realize the advantages of that technology since they are

believed to have a lower level of computer self-efficacy (Flandorfer, 2012).
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Examining the age groups reviews no significant differences between perceived ease of use or usefulness
and age. Five age groups are included with a range from 18 to 64. Concerning perceived usefulness, the
only age group that has expressed a negative opinion towards the usefulness of the robot is the 55-64 group,
thus having also a negative effect on their intention to adopt the robot. This could be due to past experiences
or personal preferences towards human to human interaction. Nevertheless, only 2 respondents are included
in this age group, therefore no decisive conclusions could be made in relation to them. Moreover, there is
no noteworthy difference across age groups in terms of the ease of use of Alpha 1 Pro. Respondents from
all ages perceive the robot to be rather easy to use for completing a short Yoga class. These findings yield
similar results as the study by Ezer, Fisk and Rogers (2009) who found no significant relation between age
and perceived ease of use or usefulness when examining the acceptance of domestic robots. Acceptance of
robots was also studied by other researchers and similarly no significance was found in relation to age
(Broéhl, Brandl, Nelles and Mertens, 2016). On the other hand, interestingly our results also support Heerink
(2011) who found that age correlates with Intention to Use where older adults tend to be less inclined to
adopt new technologies than younger ones.

In connection with perceived ease of use and education, we can note that high schoolers and Doctorates, as
well as people with technical or vocational training, perceive the robot as fairly easy to use. The other
education groups — Masters, Bachelors, and people with professional degrees have a rather positive opinion
on the ease of use of the robot. Therefore, we conclude that there is no significant difference between those
groups which was also supported by the ANOVA (F= 2,096 and p > ,05 level).

In contrast, the results of this paper indicate that the level of education has an effect on the perceived
usefulness of the robot (F=9,349; p=0,000<,05 range). People with high school as well as professional
education tend to have a positive opinion on the usefulness of the robot, followed by individuals with
bachelor and master degrees or either technical or vocational education who are rather indecisive on the
matter. The last group of respondents that includes the ones with Doctorate degrees can be associated with

negative opinions on the usefulness of the robot and therefore on its acceptance to use.

In relation to that, Heerink (2011) suggests that education is related to the perceived sociability of the robot
which has an effect on the attitude towards usage. He proposes that users with a higher level of education
will perceive the robot to be less of a social agent. Hence, adopting a negative behaviour towards the use
of the robot. These findings could be associated with the results of our study as in our case perceived

usefulness had a significantly greater influence on behavioural intention than perceived ease of use.
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Moreover, Abu-Shanab (2011) examines the moderating effect of education between performance
expectancy, self-efficacy, perceived trust, locus of control and behavioural intention in the context of online
banking. His findings suggest that individuals with higher education tend to believe that they have more
control over their environment and skills as they are not inclined to accept luck as a moderator of their
performance. Thus, it is expected that they will have a higher intention to use Internet banking.
Nevertheless, the context of the study is quite different from the implementation of an edutainment robot

into the Yoga service.

As it was mentioned previously our first set of hypotheses aimed to investigate whether the individual
personality traits of a person affect his/her attitude towards technology and respectively the acceptance or
rejection of it. In particular, we focused on personality traits as a predictor of the acceptance of edutainment
service robots which is a continuously growing market worldwide. Those kinds of robots are beginning to
receive more and more crucial roles in various industries for a lot of different end-use- applications. The
industry of entertainment robots has experienced significant progress in the development of multimedia
robots, robotic toys, and personal (domestic) edutainment service robots. It is furthermore projected that
the sales of personal/domestic robots could potentially exceed 55 million units with an estimated value of
9,8 hillion dollars in 2022 (Mueller, 2019). The robotic toy market alone is expected to increase its market
value to 1,7 billion dollars in 2022 as a result of a 10% annual expansion (Mueller, 2019). The market for
handicap and elderly assistance, on the other hand, is projected to increase by an average of 29% annually
generating a total of 126 million in 2022 due to technological advances in robotic mobility, vision

technologies, etc. (Mueller, 2019).

The media and popular culture have been captivated by the idea of robots since the invention of the first
computer. Despite being a relatively new commercially available field, many different types of robots have
been developed out of which a significant number is already in use for various service applications. In the
foreseeable future, the development and technological progress within the field of robotics will most likely
lead to significant societal changes affecting nearly all domains of life including the nature of service
delivery. It is not going to be farfetched to imagine a society in which a lot of the menial human jobs of
today are replaced by robots, for example, occupations such as delivery man and restaurant greeter are
already being aided or taken completely over. Robots are projected to enter and change many different
industries such as hospitality, health care, customer service, elderly care, house & home, transportation,
finance, etc. This increasing robotization will not only have profound effects on the workplace but will
logically increase the density of social interactions between humans and robots. Humans will find

themselves to be more and more often in the position of having to interact and work with artificial
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intelligence than with other people. However, even though robots have the potential to exceed human
capabilities in virtually all aspects and despite their high level of efficiency that humans can take advantage
of when trying to complete their goals, it is still not certain that robots will be universally accepted by all.
People are probably not going to reduce their choice of working/cooperating with a robot solely to
functionality and efficiency considerations. Instead, the issue could prove to be much more complicated.
Therefore, it will become paramount for robot developers and businesses that sell or utilize robots in order
to provide services to improve their understanding of what makes the interaction between humans and

robots successful.

The topic of personality and its effect on interpersonal social relationships in human to human interactions
has been previously investigated by academia. For example, Asendorpf and Wilpers (1998, p.1531) have
conducted a longitudinal study that demonstrates conclusive results regarding the interplay between
personality and social relationships. Their study proves empirically that some of the Big five factors of
personality namely: Extroversion (its subfactors of sociability and shyness), Agreeableness, and
Conscientiousness have a predictive power regarding social relationships such as peer relationships, conflict
with peers and falling in love. They manage to demonstrate that the quality of a human to human interaction
is contingent upon the particular individual and collective mix of personality traits exhibited by the involved
parties. Moreover, there are different social studies that examine the relationships between daily social
interactions and the Big five-factor model of personality. One such study was conducted cross-culturally in
Germany and the United States of America (Nezlek, Schiitz, Schroder-Abé, & Smith, 2011). The study
itself concluded that in the United States the personality traits of Openness and Extroversion were positively
related to reactions to interactions. This means that people will react in a more positive way towards a
particular interaction with another person if this other persons’ personality is characterized by Openness
and Extraversion. On the contrary, these traits were not related to reactions to interactions in the country of
Germany. Furthermore, in the US Extroversion was positively related to how socially active the study
subjects were, whereas in the German context none of the Big Five Personality traits correlated with the
volume of social interactions a person has. Nevertheless, in both cases, Extroversion affected the percent
of interactions involving friends and peers (Nezlek et al., 2011). In summary of their findings, Americans
who were high in Openness were more successful in social interactions, while in the German context this

quality was less desirable in relation to social interactions.

From this short overview of the topic, we get an idea of how important personality traits can be for the
success of social interactions when it comes to human to human relationships. But of course, since this

paper investigates personality and its influence of robot acceptance in the context of Human-Robot
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Interactions the reader can ask himself/herself how does this relate to the dynamics of human and robot

interactions. Of course, such a question would be justified and demands explanation.

Interestingly, humans tend to act towards certain technologies and inanimate objects as if they are
interacting with other people. Because we are social beings used to interacting with other social beings, we
tend to ascribe personality and personality traits where there are none. If personality is a significant variable
when it comes to human interactions, it must be relevant at least to some extent for the success of human-
robot interactions as well. Especially, if we are focusing on humanoid service robots that are already
designed to resemble humans with distinct anthropomorphic features and are programmed to simulate social
interactions with humans. Scholars have already investigated the question of how people interact with one
type of interactive technology namely: computers. For example, Reeves and Nass (1996) have
demonstrated experimentally that people tend to treat computers in the same fashion they would treat other
people regardless of whether we are considering computer novices, experts, or critics. The participants
treated computers with a level of politeness that is usually reserved for other fellow people. They were
reluctant to criticize the computer as they wanted to avoid offending or hurting the computer “feelings”. On
the other hand, participants felt good when the computer was complimenting them. In team competitions,
the study subjects were even willing to side with a computer to defeat another human if the human was part
of an opposing team. More interestingly it appears that such personification of technology happens
subconsciously contrary to people’s conscious beliefs. We sometimes ascribe human characteristics to
objects without even realizing it. For instance, when study participants were asked beforehand if they could
ever imagine a scenario under which they would be treating a computer as a real person they all dismiss
and deny such a prospect (Reeves and Nass,1996). The denial continued even after the end of the
experiment as participants were insistent upon the position of them treating the computer simply as a
machine which was contradicted by the results (Reeves and Nass,1996). Similar results were observed by
another research that considered children’s perception of robots with respect to emotional traits and
personality (Woods, Dautenhahn and Schulz 2004). The research concluded that children assign personality

attributes to robots with the effect being stronger for humanoid robots with human gender features.

But why do people tend to ascribe human characteristics to inanimate objects and why do we act as if those
objects possess personhood. According to Reeves and Nass (1996), the correct explanation comes from an
evolutionary point of view. They state that “the human brain evolved in a world in which only humans
exhibited rich social behaviour, and a world in which all perceived objects were real physical objects.

Anything that seemed to be a real person or place was real.” (Reeves & Nass, 1996, p.12).
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Evolutionary processes have built our brains with innate mechanisms that allow us to act socially with
others that also act in a social manner with us. In essence, we are beings that have become experts in the
field of social interactions through evolution. However, because evolution is a relatively slow process our
brains have not had the time to change much for the last couple of thousands of years, yet the same brains
have to deal and operate with the technology of the 21 century. As a consequence of this if any technology
(such as Alpha 1 pro) has social competences and behavior we tend to put into practice our evolved social
mechanisms to respectively interact in a social manner with it. In fact, Reeves and Nass (1996) reasoned
that it takes extra effort for people to consciously prevent themselves from following the desire to act
socially with machines.

In summary, because of the fact that personality plays an important role as a determinant for the success of
human relationships/interactions and because we tend to assign a personality to technology ( especially
technology which is built to simulate social interactions and resemble human-like features) we can infer
that personality traits of people will be a significant factor when it comes to the acceptance of robot
technology. Next, we proceed by discussing the results from the set of hypotheses regarding the Big Five

Personality traits and their relation to the Technology Acceptance Model (TAM)

6.1 Extroversion

As it was briefly presented in the results section there are contradictory results when it comes to the
dimension of extroversion and its effect on PU and PEOU by prior research. Some researchers find strong
correlations between the constructs of extroversion and Technology Acceptance while others do not observe
any significant positive or negative correlations (Devaraj et al., 2008). In our case, we have hypothesized
that Extroversion will affect positively both PU and PEOU which was later rejected. We expected to
observe positive relationships in cases where people exhibited high levels of extroversion in relation to PU
and PEOU because of the fact that extroverts are outgoing, prefer to work in teams, enjoy spending time
with others, etc. Since extroverts have the tendency to seek social stimulation (Power and Pluess, 2015) and
to conduct social relationships with others we suspected that such individuals will be more likely to accept
the Alpha 1 Pro as a partner in their yoga practice and respectively they will be more likely to form a
relationship with such technology. This premise is deduced from what we discussed above in relation to
people's tendency to personify objects that simulate social competences or resemblance to real social actors

in the same way Alpha 1 Pro attempts to do. Moreover, because extroverts prefer to work in teams and
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among other people as opposed to introverts which generally favor working and being alone, it was
expected that Alpha 1 Pro would be perceived as an entertaining and adventurous social partner that

enhances the experience of yoga practice.

However, an argument could also be made that the technology we utilized for this research cannot be
associated with social activities, thus being not particularly appealing to socially inclined personalities.
After all, Alpha 1 Pro is meant to be an edutainment robot for the home which does not fit with the
established paradigm of practicing yoga in a group with other people. Previous research, for example, has
concluded that extroversion has a significant positive effect on PU and PEOU (Svendsen et al., 2013) for
the acceptance of software technology which is designed to store digital belongings such as music and
pictures, books, data files, etc. More importantly, this software allowed users to share their files with other
users by giving them a key to the “vault”. The authors speculate that extroversion had a high impact on PU
and PEOU in their specific case because of the nature of the technology which allows users to engage in

social interactions and logically is more appealing to extroverts.

Additionally, we could argue for our results based on the fact that extroversion is related to low emotional
arousal which may motivate an individual to seek other external motivations such as interactions with
others. Thus, having in mind that the video lesson was supposed to be watched and done individually by
each of the respondents we believe that it might have had an effect on the opinion of more extroverted

people on perceived usefulness and ease of use.

If we were to conduct our initial ideas for experiment design in a yoga school where the robot would have
been a co-teacher among many other yoga users then we might have reached different conclusions regarding
the dimension of extroversion. Participants might have perceived the robot as more socially engaging and
as interesting new technology that changes the group dynamics. It is possible that under that condition yoga
practitioners would have accepted the robot (at least subconsciously) as a new member of the group and as

a tool to make the social environment more robust and entertaining,

There is a high probability that the pattern of influence from extroversion to technology acceptance will
vary based on the nature of technology or service in question. Extroversion can be very important in one
particular context and irrelevant in another. Taking that into consideration, the reader should not take the
results that this study has produced as evidence in support of the general importance of extroversion in
technology acceptance. The results should rather be seen as a piece of evidence for the importance of

extroversion in our particular case.
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Finally, prior research managed to mediate the effect of extroversion on technology acceptance. For
example, McElroy, Hendrickson, Townsend and DeMarie (2007) discovered that by controlling for the
traits of self-efficacy and computer anxiety the effects of extroversion on Internet use disappear. Our study
did not utilize any such control variables. More in-depth research could use such control variables to

investigate whether the effects of extroversion on robot acceptance will differ.

6.2 Agreeableness

We have hypothesized that the personality trait of agreeableness will have a positive effect on both PU and
PEOU of the edutainment robot Alpha 1 pro. After the analysis of the results, we have observed no
significant effect of agreeableness on PU, but we have also observed a significant positive effect of
agreeableness on PEOU. The logic behind these hypotheses can be confined to the idea that people high on
that trait are described as having a strong inclination towards flexibility, kindness, affection,
cooperativeness, and tolerance (Barrick and Mount, 1991).

Moreover, it is suggested by meta-analytical results that the personality dimension of agreeableness carries
substantial predictive validity regarding jobs that involve a lot of teamwork and/or interpersonal
interactions, which is particularly true in cases where the interaction includes the act of cooperating with
and helping other (Barrick, Mount and Judge 2001). Hence, the relationship between technology beliefs
and the personality trait of agreeableness will be strongest when the particular technology fosters
cooperation, collaboration with others, and task accomplishment. As opposed to individuals that exhibit
low levels of agreeableness, people that score high on this dimension are much more likely to show
cooperative behavior and accommodating attitude when being asked to take into consideration some new
technology. Such individuals are more likely to focus their attention on the cooperative and positive aspects

of the technology versus some other less facilitative elements of the performance.

We believe that this could serve as an explanation of the observed positive correlation between
Agreeableness and PEOU. In the conducted experiment the participants had to collaborate with Alpha 1
pro in order to complete the 5 minutes class and the yoga moves themselves. The technology itself fosters
collaborative behavior which means that people high on agreeableness are more likely to display an
accommodating attitude and more importantly enjoy this new human-robot interaction in the context of
yoga which they have probably never experienced before. Their perception about the ease of use of Alpha

1 pro could have been affected as the process of working together towards a common goal with someone
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else might have made the 5 minutes yoga class easier for people high on agreeableness than people low on

it. This could have resulted in the confirmation of H11 in our research.

Furthermore, the dimension of agreeableness is related to intention to use technology when the use of that
technology is believed to impact social perception and view on oneself by the others. It has been
demonstrated that social influence is a significant factor within the process of technology acceptance
(Venkatesh and Morris, 2000). Because of the fact that people are concerned with the issue of how others
will evaluate certain behavior, social perception affects people’s cognitive reasoning, attitudes, and
behaviors. For instance, Venkatesh and Morris (2000) relate the concept of social influence with the concept
of “image”, which should be understood as the degree to which a particular innovation or technology is
believed by the user to enhance his/her social status in one or multiple social systems. Because of the fact
that “image” directly reflects the influence of others on us and just how important it is that those others
think positively about us, the concept plays a crucial role in forming Behavior Intention towards technology.
Essentially, this means that the trait of agreecableness is a representation of one’s sensitivity towards the
opinions of his/her social circle and society as a whole. Agreeableness relates to people’s considerations of
how they will look in the eyes of their friends, relatives, and acquaintances (Venkatesh and Morris, 2000).
Therefore, we expected that this dimension should moderate the relationship between Perceived Usefulness,

Perceived Ease of Use, and Behaviour Intention towards the use of Alpha 1 pro.

This could be one theoretical justification on why we have not observed significant correlations between
Agreeableness and PU. We must admit that the concept of robot use in the context of yoga is rather
unorthodox and a completely new paradigm in regard to the meaning of yoga. Incorporating such
technology in your yoga practice might be perceived as a violation of the traditional approach in yoga
teachings. Therefore, people might have had their doubts in relation to how they would be perceived by
other people in the yoga community. Moreover, despite the bright future prospects for the development of
domestic edutainment robots a lot remains to be done. The robot which we used for our experiment is closer
to a toy than a real yoga teacher. The perception of Alpha 1 pro as a mere toy might have led to negative
connotations since toys are something we associate with children and respectively with immaturity. This
could further intensify the study subjects’ considerations regarding the way they could be perceived by
others if they were to use such a robot at home or if they were to attend a class in the foreseeable future

where the teacher itself would be a robot.
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6.3 Neuroticism

Within the context of our research, the personality dimension of Neuroticism has proven to exert a
significantly negative effect on both PU and PEOU. Based on our results people low on neuroticism saw
Alpha 1 pro as much more useful and much easier to use in comparison to people that scored high on this
trait.

Individuals who are low on neuroticism are characterized by emotional stability, calm demeanor, and
collected personality. In comparison, individuals who have high levels of neuroticism with an inclination
towards paranoia, anxiousness, self-conscientiousness; and negative emotions and reactions (Barrick and
Mount, 1991). There is an abundance of research in regards to neuroticism in many different contexts. For
example, empirical research concludes that this personality trait is negatively correlated with many
important elements of work behavior i.e. job satisfaction, perceived career success, job performance, etc.
(Judge, Heller and Mount, 2002; Seibert and Kraimer, 2001; Slaughter and Kausel, 2009). Nevertheless,
neuroticism effects are not limited only to the work environment. Instead, this trait leads to negative
reactions in life situations as much as it does in the work context. This translates into a negative attitude
regarding perceived usefulness and perceived ease of use in general and to the rejection of Alpha 1 pro in
particular. Therefore, it was expected that the study subjects high on neuroticism would think of Alpha 1

pro as much less useful and more complicated to use than people low on neuroticism.

If we have to be more specific in regard to our case, we believe that it is reasonable to assume that the
results we generated could be attributed to fears towards robots and robotization of society. Logically, such
fears should be more prevalent in neurotic individuals. Since the early age of automatization, throughout
the industrial revolutions, people were anxious and concerned about the machine's influence on the job
market (Massachusetts Institute of Technology, 2019). Today with the advancement in artificial intelligence
and robotics people are still worried about the effects on the job market, but they are also equally worried
about the effects of artificial intelligence on society and social values. There is a substantial social debate
with people on both sides of the coin. Some are promising great gains and improvements on all levels of
life while others are of the opinion that we could face disastrous consequences as a result of the exponential
technological advances currently in progress. Robots themselves are portrayed very frequently in the media
(books, film, newspapers, etc.) as villains and monstrosities irrespective of the intended purpose and
application they might have. According to Szollosy (2016, p.433), “Using the psychoanalytic notion of
projection, these monsters are understood as representing human anxieties regarding the dehumanizing

tendencies of science and reason, and regarding a perceived transformation in human nature over the last
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two hundred years.” Yoga consists of many different principles with some of the most important ones being
self-realization and moral injunctions (Taimini, 1986). If we assume that neurotic people are more likely to
experience negative feelings and carry negative opinions towards robots, we could easily explain our results
in relation to those two concepts. Self-realization has many different conceptualizations, but according to
the Indian understanding it is about achieving liberating knowledge of your true Self as a permanent
undying spirit or soul. The primary goal of yoga is supposed to be about the achievement of a holistic
lifestyle that should lead its followers to a state of total mental, social, physical, and spiritual well-being.
Moreover, yoga practitioners peruse self-realization by achieving complete harmony with nature (Taneja,
2014). However, if technology and robotics, in particular, are perceived by neurotic yoga practitioners as
means leading towards societal dehumanization and as something that removes the human spirit further and
further away from nature then it is no surprise that participants high on this personality trait rated Alpha 1
pro as not useful. Essentially, machines and robots can be perceived as “cold, rational, efficient, mechanical,
soulless and ultimately destructive” (Szollosy 2016, p.437) especially by neurotic individuals that fear the
uncertainty that comes along with progress.

However, we can point to a different theoretical justification regarding why neurotic study subjects rated
Alpha 1 pro low on PEOU. A possible explanation could be related to the concepts of self-efficacy and
robot anxiety. As we already discussed, neurotic individuals are more anxious which could lead to less
belief in their own abilities to master new technologies which respectively could explain our results. If those
individuals get anxious when operating with new technology, then they can self-convince themselves that
Alpha 1 pro must be hard to use. Earlier we have mentioned a study conducted by McElroy et al. (2007)
which investigated the effects of personality (Big Five Personality Traits in particular) on Internet usage.
The study found out that before controlling for computer anxiety and self-efficacy neuroticism predicted
only readiness of people to engage in online selling. After controlling for these two variables the results
showed that neuroticism is a predictor of both online selling and buying. No such control variables were
utilized for the objective of this study. Nevertheless, it would be relevant for future research to take that

approach.

6.4 Conscientiousness

Individuals with strong conscientious personalities take proactive actions to improve their job performance

and aim to execute their duties at a high level. Those types of people are self-motivated to achieve and
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relentlessly pursue their goals. Furthermore, the building block of the conscientious personality is the ability
of self-control. This ability reflects the desire for order, persistence, and achievement (Costa, McCrae and
Dye, 1991). According to Barrick and Mount (2000), the intrinsic motivation to work and perform at the
highest possible level consists of these personality traits and characteristics which are fundamental to

conscientiousness.

Due to the fact that the personality trait of conscientiousness is a reflection of the intrinsic motivation to
constantly improve performance, we anticipated that individuals with conscientious personalities are going
to be much more likely to consider whether Alpha 1 pro gives them an opportunity to complete their yoga
practice more efficiently and improve their performance with the robot’s assistance. We also expected that
conscientious personalities will act in accordance with their assessment of the robot’s contribution to their
performance. Specifically, it was expected that the study participants who possess highly conscientious
personalities will be more inclined to analyze and consider the different ways in which Alpha 1 pro could
be used to increase their performance and level of efficiency. In the case where this cognitive process leads
to positive beliefs regarding Alpha 1 pro (meaning that the robot would be perceived as beneficial to the
practice of yoga and people’s performance), it was expected that the trait of conscientiousness will amplify
these beliefs and respectively increase the level of Bl. On the contrary, in the case where this process leads
to negative beliefs about the robot and its usefulness, it was expected that conscientiousness will amplify

those beliefs and respectively decrease the level of BI.

The results of our study did not conclude any significant negative or positive correlation between
Conscientiousness, PU, PEOU, and consequently BI. Therefore, we have rejected H6 and H7. These results
could be attributed to people’s limited knowledge about the robot, its functionalities and overall
performance since the structure of the experiment allowed them to only watch the robot perform limited
number of yoga poses for 5 minutes. Consequently, conscientious personalities might have not had
sufficient information to decide whether or not such technology could be useful to their needs. We argue
this to be the case since a negative belief about the robot’s usefulness and ability to increase performance
should have resulted in a negative correlation between Conscientiousness PU and PEOU. However, our
results demonstrate neither negative nor positive relationships. This tells us that it might have been
complicated for people to decide conclusively if such a robot can be implemented within the context of
yoga based on their limited knowledge. Therefore, conscientious personalities did not dismiss but did not

approve the robot as well.
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6.5 Openness to new experiences

Individuals who have a high score on the dimension of openness are characterized by curiosity and a large
desire to try new things. They are constantly looking for new experiences, hence their positive attitude
towards trying different new things (McCrae and Costa, 1997). On the contrary, individuals low on
Openness to Experience are not comfortable with change and strongly prefer stability. Therefore, it was
expected that participants high on openness in our research would show stronger tendencies of holding a
positive attitude towards the acceptance of robotic technology in general and positive attitudes towards PU

and PEOU of Alpha 1 pro in particular.

This assumption was made to a large extent because of an individual’s predisposition to feel less intimidated
by change which is an extremely dynamic process in technology development and his/her tendency to
accept and seek out new approaches to work, leisure, etc. The strong craving to try new and diverse things,
which is a foundational characteristic of Openness to experiencess, was assumed to influence participants'
judgement in relation to the utility and ease of use of Alpha 1 Pro. Additionally, our assumptions are in
congruence with Behavior Decision Theory which argues that people are predisposed to look for
information that matches their wants and existing beliefs. Simultaneously, as humans, we also have the
tendency to dismiss information that contradicts our beliefs and is inconsistent with what we want. This
phenomenon is more widely known as confirmatory bias (Slovic, Fischhoff and Lichtenstein, 1977). Thus,
it was anticipated that people displaying a higher level of Openness to Experiences will embed the
arguments which are consistent with their own preferences to utilize the new technology in Alpha 1 pro
with bigger significance. These expectations were justified as the results of our research led to the
confirmation of both H4 and H5 as this personality trait had positive effects on PU and PEOU. Our findings
are in agreement with prior research on the effect of Openness to Experience on PU and PEOU. For
example, Zhou and Lu (2011) have found that openness to experience affects PU and PEOU in relation to
the acceptance of mobile commerce. However, academic papers that support different conclusions can be
found as well. For instance, when Rosen and Kluemper (2008) investigated the effect of openness to the
acceptance of social networking sites their results showed no significant effect on PU. Therefore, our results
should not be generalized to fit the acceptance of robots as a whole. Instead, it should be clear that the

findings of this research apply to the particular ¢ ontext.
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The second set of hypotheses we have built was related to the investigation of the internal relationships in-
between the constructs of the Technology Acceptance Model. Extant research has revealed that the
variables of TAM namely: PU, PEOU, ATT, and Bl are significantly correlated. For example, it is argued
that a higher level of PEOU of a particular technology leads to respectively a stronger perception regarding
PU of that same technology. Thus, PEOU influences the construct of PU (Davis, 1989). Furthermore, those

two variables affect conjointly the construct of BI.

However, some of the studies that utilize the technology acceptance model as a theoretical framework do
not attempt to verify the internal relationships in it. Instead, they take for granted the assumptions of the
model irrespective of the particular context in which the specific study is being conducted. Nevertheless, it
is important to verify those relationships because of the different contexts and more importantly because of
cues that can emerge if those relationships are disproven. For example, if we discover that PEOU does not
influence the dimension of Bl in regard to Alpha 1 pro, we might have to take into consideration some other
more important variable that was previously missed and which provides a better theoretical explanation.
For instance, it should not be boldly assumed that in every possible context of technology acceptance the
PEOU will be significantly important enough to people. Instead, there might be more important variables

that determine people’s desire to use a specific technology.

For example, a study conducted by Yih & Nah (2009) aimed to identify whether the two determinants of
the technology acceptance model (PEOU and PU) affect the behavior intention of students towards the use
of weblogs which were used in classrooms by educators to teach new languages. In that case, it was
concluded that the constructs of PU, PEOU, and BI were positively correlated at a significant level. These
results are also true for a study that investigated the relationships between the determinants of the TAM
model in the context of mobile-based agricultural extension services (Verma and Sinha, 2018). However,
other studies’ findings are in disagreement with such conclusions regarding a positive relation in-between
the TAM constructs. For example, the study of Letchumanan and Muniandy (2013) finds out that even
though PEOU has a positive correlation to PU, PU is not a significant determinant to BI. Additionally, a
study concerned with the acceptance of web-based subscription databases concluded that while there is a
significant positive effect caused by PEOU on BI, at the same time there is no significant relationship
between the constructs of PEOU and PU (Kim, 2005).

Moreover, some researches find theoretical justifications to include other variables that could better

determine behavior intention towards the use of the particular technology they investigate. For instance,
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when Zhou and Lu (2011) examined the user acceptance of mobile commerce technology they decided to
remove the construct of PEOU and instead substitute it with the construct of trust which was believed to
play a much more significant role due to the hazards of online shopping. In fact, this assumption was

confirmed.

In accordance with the argument presented above, we have therefore deemed essential to examine the inner
relationships in the TAM model. Next, we proceed by discussing our results in relation to those inner
relationships.

6.6 Perceived Ease of Use in relation to Perceived Usefulness

Inconsistency with the hypothesized expectations, our results prove a positive correlation between PEOU
and PU. As we briefly exemplified earlier those results are in agreement with the findings of many similar
studies. These results seem logically justifiable when we consider that the study participants were not from
robotics, IT, or any other relevant field and had no prior knowledge in relation to the use of Alpha 1 pro.
The study subjects were self-selected at random which makes it possible that someone or some portion of
the participant’s pool had prior knowledge and/or expertise in the field of robotics; it is also possible that
some of the study subjects knew of this particular robot and even used it before. However, due to the fact
that those participants were self-selected on a random principle, we believe that it is safe to assume that
most of them did not, in fact, have such prior knowledge. The design of our study did not discriminate
against the participation of anyone as we did not specifically seek out people from the field of robotics or
people with prior knowledge of Alpha 1 pro and similar technology. Therefore, it comes as no surprise that
people without such background would only prefer to incorporate Alpha 1 pro in their yoga sessions if they
believe that this robot would not hinder their practice by being difficult to use. Hence, the construct of
PEOU should be considered a significant determinant that makes the edutainment robot Alpha 1 pro

perceived as useful.

6.7 Perceived Ease of Use relation to Behaviour Intention to Use

It is furthermore revealed by our findings that PEOU affects positively the behavior intention towards the

use of Alpha 1 pro. We infer that if a person perceives the robot as easy to use, he or she will develop a



73

positive intention in relation to the actual use of it. Thus, PEOU is an important determinant to the intention
of people to use such edutainment (domestic) robots like Alpha 1 pro. As we mentioned earlier in the paper,
we have collected information about the perceived ease of use of Alpha 1 pro by asking the participants
questions regarding the comprehensibility, ease of following the movement, and ease of learning new
moves with the help of the robot. Previously, we discussed that this decision was taken in response to the
unexpected situation with the virus COVID-19 forcing us to make necessary alterations in the initial study
and data collection design. Nevertheless, it should be noted that if the study subjects had the opportunity to
operate and play physically with the robot then they would have had much better comprehension regarding
the required efforts in the process of operating with Alpha 1 pro. Respectively, we could have collected
more thorough information to explain fully the construct of PEOU. We realize that this might have had a
different impact on our results and specifically on BI. Despite this, we believe that the designed PEOU
guestions manage to encompass and important aspects regarding the ease of use of Alpha 1 pro particularly
in the context of yoga practice.

The lower significance of PEOU towards Bl could also be explained by the fact that according to Davis
(1989) PEOU could have an indirect effect on Bl through PU. This situation could also be seen in our
research as PEOU has a stronger direct effect on PU than BI. Furthermore, as shown in our results PU has

a strong direct relation to BI, thus allowing for this indirect effect to be feasible.

6.8 Perceived Usefulness relation to Behaviour Intention to Use

Inconsistency with our expectations, PU proved to be an important determinant of the construct of BI. These
findings are supported by prior studies that reveal the significant importance of PU to Bl in the contexts of
web-based and mobile learning technology that supplement college classroom studies (Stoel and Lee, 2003;
Chang, Yan and Tseng, 2012). Even though the effect of PU was significant to the construct of Bl, it was
still weaker than the effect of PEOU on the same construct in comparison. Such a result provides credibility
to the findings of Davis et al., (1989) study in which it is argued that the dimension of perceived usefulness
is, in essence, a performance measure that requires time and more importantly actual use for decisive
evaluation to be formed. Since we assume that the majority of the participants in this study did not have
significant experience with robots of the kind in general and experience with Alpha 1 pro in particular, the
results of perceived usefulness on behavior intention find their logical justification. If the participants were

given the opportunity to play with the robot for a while, experience it in a real environment, get familiarized
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with its functionalities, get to know how to program moves in the robot, get to know the app and software
program that accompany Alpha 1 pro then they would have had a more complete overview and opinion in
regards to its utility. In that case, we would have expected our results to indicate a stronger correlation
between PU and BI.

7. Theoretical implication

This research study demonstrates the effect of human personality on the acceptance of edutainment
(domestic robots). We explain and identify personality factors that influence yoga practitioners’ perception
and behaviour intention to use a technology that is gaining more and more popularity both in societal and
business environments. Furthermore, our study has confirmed the presence of a significant positive

relationship in-between the following constructs as it was hypothesized earlier.

e Agreeableness has a positive effect on Perceived Ease of Use (PEOU)

¢ Neuroticism has a negative effect on Perceived Usefulness (PU)

o Neuroticism has a negative effect on Perceived Ease of Use (PEOU)

e Openness has a positive effect on Perceived Usefulness (PU)

e Oppress has a positive effect on Perceived Ease of Use (PEOU)

e Perceived Ease of Use (PEOU) affects positively Perceived Usefulness (PU)
e Perceived Ease of Use (PEOU) affects positively Behavior intention (BI)

e Perceived Usefulness (PU) affects positively Behavior Intention (BI)

We have confirmed the importance of those personality traits and their influence in relation to the adoption
of robatic technology in the context of yoga practicing. Thus, future research should take into consideration
the positive impact of personality traits when investigating the acceptance of similar service robots by
consumers. Nevertheless, it should also be taken into consideration that as opposed to many other research

studies, no significantly positive relationships were discovered in-between the following constricts.

e Agreeableness did not have a significant effect on Perceived Usefulness (PU)

o Extroversion did not have a significant effect on Perceived Usefulness (PU)

o Extroversion did not have a significant effect on Perceived Ease of Use (PEOU)
e Conscientiousness did not have a significant effect on Perceived Usefulness (PU)

e Conscientiousness did not have a significant effect on Perceived Ease of Use (PEOU)
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Furthermore, we recommend that future research is carried out in an attempt to clarify what lies behind
such inconsistencies. In fact, in preparation for this research study and by reviewing the existing literature
it is evident that personality traits and the degree to which they affect different technologies are highly

contextual.

Depending on the type of technology under investigation different negative, positive or neutral correlations
between personality traits and the constructs of the technology acceptance model (TAM) could possibly be
observed. Because of this contextual nature of the results, we shall not extend the conclusions and findings
from our study and sample population to different contexts at large. For instance, in this study, the
extroversion construct had a significant effect on PU and PEOU. However, other research studies come to
different conclusions because they examine the effects of personality in relation to a completely different
type of technology. For instance, Buettner and Ricardo (2016) conduct a study that examines the influence
of a user's personality on their attitude towards the adoption of XING which is a European career-oriented
social network. Their results indicated that extroversion plays an important role as a significant predictor
to the usage of the social network. Logically, such results are to be expected as extrovert individuals are
characterized by the much higher necessity for personal communication and social affiliation (Krdamer and
Winter, 2008). Moreover, it is argued that there is a much higher tendency among extraverts in relation to
the usage of social media (Correa, Hinsley, and Zuafiga, 2010) such as Facebook, Instagram, LinkedIn, etc.
The findings of their study, however, should come as no surprise as the technology with which they
correlate the personality trait of extraversion is meant to have a higher appeal to extroverted personalities
to begin with. Because of the fact that social networks are built to connect and increase social capital, it is
only natural that people interested in establishing new social relationships would express higher interest in
the usage of such technology. On the other hand, introverts who tend to avoid social contacts in the physical
world would naturally express less of a desire and behavior intention to create a profile in such virtual
media. This type of social element is not present in the context of our research. The robot that we used has
not been built with the particular idea in mind to create new social relationships at least not to the extent
that a social network strives to do. It could be argued that Alpha 1 pro can be used by friends and families
for entertainment purposes which require social behavior that leads to the creation of strong interpersonal
bonds in such closed social systems. However, we still cannot argue that the robot has such expressive
social importance in the same manner that social media does. The robot does not really have the ability to
connect other people as it is not likely that someone will use it to meet strangers and respectively establish

new relationships that are craved by extroverts.
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Neuroticism, on the other hand, is another personality trait that can exhibit fluctuating values in regard to
PU and PEOU. In our specific case, this trait is very relevant as we are considering robotic technology that
might be perceived as part of undesired societal changes. With the increasing pace of progression in
robotics, machines that once worked for humans or alongside them are now becoming more and more
autonomous. As a result, the human approach to life and doing different things is changing fundamentally.
Robotics, artificial intelligence, and automation are transforming many different entities across the world:
industries, governments, organizations, and society at large. However, many are questioning whether or not
we are prepared to make this transition brought by robots and Al and whether we will win more than we
will lose. Because of the fact that Alpha 1 pro could be perceived by neurotic personalities as part of some
negative trend and consequences that robots could bring to society today or in the near future, it is no
surprise that neuroticism proved to have significant explanatory value for our model. However, this could
be less true or completely wrong in the context of some other technology that does cause anxiousness in
people. Once more, the point is that our theoretical model should be carefully applied and not blindly
generalized in other cases without consideration for the existing variables.

This study contributes to the field of robot acceptance and robot adoption research as the model we provide
and its psychometric properties that were validated along the way can be used by other researchers as a
framework to comprehend the adoption of edutainment (domestic) robots. It is also possible to use the
model of this study as a reference point for future research regarding the acceptance of other types of service
robots that are designed to operate in different contexts. While the findings should not be taken as a given,
our research could still be fruitful material for other studies. Due to significant correlations in the nested
model between the personality traits, Perceived Usefulness, Perceived Ease of Use and Behavior Intention
to Use the employed edutainment robot, we suggest that our model has a certain level of applicability across
different settings as it is able to predict, explain and identify adults intentions to use domestic service robots.
Thus, we call for the replication of our study across different settings in order to achieve stronger

generalizability of the findings.

Moreover, our research contributes to the literature that examines the interaction between humans and
robots. This kind of interaction has been empirically investigated and proves to be influenced by many
different aspects including voice, gestures, appearance, culture, countenance, shape, perceived ethics and
gender of the robot (Hwang, Park and Hwang, 2013; Nomura, 2017; Bartneck et al., 2005; Lichocki, Kahn,
and Billard, 2011). This research study, however, contributes to the extant knowledge regarding the
guestion of how can a successful human-robot interaction be secured in order for the robots to be accepted

and achieve their respective goals efficiently. An answer to this question and clear theoretical
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conceptualization must be provided as it appears that robots are progressively penetrating all aspects of our
lives at a very fast pace. As the world is changing in response to this tendency, we will have to cooperate,
work, and interact together with all kinds of robots. Specifically, we focused our efforts on contributing to
the literature on human-robot interaction from a personality point of view. During our research study, we
have mentioned and exemplified the way in which personality has been related to different types of
technologies and its effects in a particular context. However, to our knowledge, there are no prior studies
that examine personality effects on the acceptance of the kind of robot employed for the purposes of our
research. The topic of personality has been considered by some researchers as something to be simulated
by the robot itself. Those studies investigate or only theorize on what type of personality characteristics and
behaviors are most appropriate for the robot in question. Therefore, personality is considered from the robot
perspective and what type of traits should be simulated by the machine itself. One such example is the study
of Lee, Peng, Jin and Yan (2006) that conducts an experiment to examine to what extent participants in the
research were able to accurately recognize the robot AIBO personality based on the nonverbal and verbal
behavior stimuli demonstrated by the robot. The purpose of the study is to figure out how a robot can
simulate personality and is this personality acknowledged as something genuine by people.

Nevertheless, in preparation for this study, we did not encounter any research that attempts to theorize and
provide evidence of the effects of human personality traits on the intention to use edutainment robots. We
argue that this is a gap of important knowledge because, for example, some people with particular
personality traits might be prone to the intention of never even entering into human-robot interactions. Such

outcomes can be enforced by their own personality and subconscious beliefs.

Finally, we are confident that the current research study succeeds in expanding the dominant research
paradigm from human-computer-interactions (HCI) to human-robot-interactions (HRI). This study
advances the theoretical knowledge regarding the predicaments that determine the achievement of
successful social interaction between people and robots. Within the paradigm of HCI, numerous research
studies have concluded that people tend to respond to agents of computer and software nature in the same
way they would naturally respond to real social agents. Factors such as agent behavior, textual content, and
appearance in HCI, have been identified as effective instruments that provoke personality-based social
responses to form human users towards computers (Moon and Nass, 1996; Nass et al., 1995; Reeves and
Nass, 1996). In relation to this, we believe that future research studies will be greatly advanced by applying
socio-psychological findings from human-to-human interaction research to HRI. The same strategy was
adopted earlier by HCI studies to advance their knowledge of social interactions between humans and

computers.
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8. Managerial and Practical Implications

There are several important managerial and practical implications of our findings in relation to the yoga
industry. In accordance with our results, people with a high level of neuroticism would be predisposed to
avoid the acceptance of robots as yoga teachers or yoga partners. On the other hand, individuals high on
the personality traits of openness and agreeableness would have a higher inclination towards the acceptance
of robots in the yoga context. Hence, robot developers that are building such machines would need to take
that into consideration when strategizing on how to sell and market their products. One such consideration
could be related to the specific communication tactics and marketing language they chose to employ for
promotion. Therefore, we recommend that managers pay more heeds to the literature on marketing

language, persuasive communication, and phycological science.

There is extensive research examining how language influences the manner in which consumers interact
with brands. It is demonstrated that language effects in brand-related settings have a significant effect on
the decision to engage and commit to a brand and products. (Carnevale, Luna and Lerman, 2017). For
instance, Paharia, Keinan, Avery and Schor (2011, p.775), investigate the effect of the “underdog narrative”
in brand communication. They demonstrate that when firms portray themselves as underdogs by talking
about their humble origins, lack of resources, and struggle against the odds there is a positive reflection on
“purchase intentions, real choice and brand loyalty”. It is also showed that this effect is mediated by
consumers’ identification with the brand and the effect is bigger for consumers that self-identify as
underdogs themselves. This is one of the many examples in academia demonstrating how marketing
language that is able to connect on a personal level with consumers can result in better perception of the
brand/product which respectively increases the behaviour intention to purchase and engage with an

organization.

In regard to our specific case, further research demonstrates that marketing language and persuasive
massages “would be more effective when framed to be congruent with the recipient’s personality profile.”
(Hirsh, Kang and Bodenhausen, 2012, p.579). According to the findings, persuasive messages in marketing
are much more effective when they are tailored to mirror the concerns and interests of the targeted clientele
(Hirsh etal., 2012). Therefore, we have confidence that managers for whom our results would be of interest
could benefit by building relevant communication strategy and persuasive massages to target yoga
practitioners in regard to the personality traits we have found to be relevant for the acceptance of the

technology.
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For example, Hirsh, Kang and Bodenhausen (2012) argue that as open individuals look for intellectual
stimulation; and are more creative and innovative, they will respond in a significantly more positive manner
to messages that reflect those traits. In our research study, we identified openness as a variable that affects
positively the PU and PEOU. Therefore, we recommend for robot developers that are trying to sell yoga
robots (currently or in the foreseeable future) to put emphasis on the creative and innovative nature of the
technology. Moreover, they should emphasize in their communication strategy on how creative and

eccentric it is to practice yoga with robots.

Additionally, as neurotic individuals are particularly sensitive to uncertainty and threats (Carver, Sutton
and Scheier, 2000), managers could devise a communication strategy that aims to cool down and dismiss
possible fears regarding robots’ negative influence on the traditional way of yoga practice. Of course, those

fears should be first and foremost identified which is a matter with which our research was not concerned.

Because of the fact that agreeable personalities value strongly communal and family relationships (Hirsh et
al., 2012), developers of yoga robots must think of a way to present the robot as something that can unite
yoga practitioners. For instance, if a company is selling domestic edutainment robots similar to Alpha 1
pro, emphasis could be placed on the ability of the robot to engage the whole family. Particularly they can
sell the parents on the idea that with the help of the robot kids will be more willing to practice yoga which
will make them healthier and which will also create more memorable moments for the whole family by

spending their free time together.

In fact, this communication strategy could be even more relevant for yoga studios that are trying to promote
such unusual yoga classes in the near future when the capabilities of the technology will be more advanced
(i.e. when the robots are able to replicate all possible yoga poses). Studios interested in that type of futuristic
yoga approach can target communities of technology, computer and robot enthusiasts, and professionals
who interested in yoga. A yoga studio can appeal to such individuals by describing the class as a place to
meet other robot enthusiasts the same way beer yoga classes are promoted as a place to meet other beer

enthusiasts (Spencer, 2019).

We believe that this paper provides insights relevant to marketing stakeholders and managers operating
within the service robot development industry or in industries that chose to employ such a type of
technology as the conclusions of this paper are of significant importance to them as well as to their
customers. In relation to the significance of managerial implications, researchers often raise the question
about the narrowness of single-industry studies and subsequent weak contributions and usefulness (Kohli,

2011). Additionally, Kohli (2011) reasons that even if a study is limited to a single industry, an argument
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could still be made for its significant usefulness depending on how broadly the industry in question is
construed. For instance, if a research study is focused on a big enough industry such as healthcare the
managerial and practical implications would still be huge and relevant to a lot of marketing stakeholders

within such an industry.

In spite of the fact that our findings focused exclusively on an edutainment (domestic) service robot in the
context of yoga practice, we believe that our study has broader contributions regarding managerial
considerations. This is because of the increasing trend for service robot adoption by a large number of
industries and the future prospect for even larger penetration of such technologies into those industries. As
we discussed previously, service robots are becoming an essential part of healthcare, hospitality, aviation,
education, entertainment (Andelfinger and Hénisch, 2017; Ivanov, et al., 2018; Lui and Lamb, 2018;
Schommer et al., 2017) and many more service industries. Therefore, all of the managers that decide to
substitute human labor with robots will have to take into consideration the nature of the employed robot
and how such technology be perceived through the lenses of customer’s personality traits. Depending on
the intended purpose of the specific service robot, its functionalities, and the industry in which it is
implemented, the Big Five personality traits can moderate the interaction between humans and robots

differently.

Not only will the nature of the interaction vary in those different contexts, but the significance of the
personality traits will simultaneously fluctuate. Managers must take this into consideration when
implementing robots in service delivery processes. Even though the use of service robots could lead to
significant resource savings of the organization i.e. costs and time (lvanov and Webster, 2017), there might
be other veiled disadvantages emerging as a result of their implementation which management needs to

carefully consider.

Initially, it might seem as if service robots bring only advantages to the organization. However, the fact that
a great deal of those robots are taking jobs in the service sector that require interpersonal skills has to also
be considered by management. Certainly, we can imagine situations where the substitution of humans with
robots appears to be beneficial both to the organization and the customers. For example, certain tasks in the
hotel business must be performed urgently on short notice and do not really require a high level of
interpersonal communication which involves the personality of the affected parties. A hotel guest urgently
needs a towel meaning that an employee would need to leave whatever he/she was doing to deliver it. Those

types of sudden requests might disrupt the workflow leading to a reduced level of productivity. Such menial
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tasks might as well be entrusted to robots. In fact, the guest might rather prefer those types of requests to

be handled by a robot agent.

However, other jobs in hotels such as receptionists or concierges do require higher levels of interpersonal
communication within which personality is of utmost importance. Thus, when hospitality businesses are
trying to decide whether to substitute human receptionists/concierges with service robots or not, they would
have to consider how those robots would be perceived. Sometimes, people might feel uncomfortable
communicating with such robots as they would need to provide sensitive information to them (i.e. credit
card and personal information). Moreover, managers would have to consider what personality
characteristics are most prevalent in their specific customer base that will reflect on the acceptance of the
particular technology. For example, five-star hotel guests who are presumably with higher education might
be less neurotic towards check-in robots and accept them more easily. The case could be completely

different for guests of a hostel.

In addition, managers who take the decision to implement service robots into the business model and service
delivery process would need to consider not only the customer’s personality in relation to the acceptance
of the employed robots. The management would have to think about personality from the workforce
perspective as well. After all, in many cases, those robots would need to work together with their human
colleagues. This means that the acceptance of such robots by the employees would reflect crucially on the

level of productivity and delivery of high-quality service.

Additionally, according to Kohli (2011, p.2), there are cases in which the empirical work conducted in a
single industry could be applied to other industries as well “because the nature of relationships among the
studied variables” is relevant to other contexts and industries. If that is the case then a single-industry study
will not be fatally limited. As previously mentioned, this research study investigated the single industry of
edutainment (domestic) service robots by using Alpha 1 pro in the context of yoga teaching. Nonetheless,
our research further confirms that the variables of personality traits are of significant importance for the
acceptance of one more type of technology. Furthermore, it would be relevant for future research to

investigate the effect of personality on other types of robots to fulfill the theoretical and practical knowledge

gaps.
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9. Suggestions for Future Research

One of our suggestions for future research in regard to robot acceptance in the context of Yoga is the
implementation of another robot in the experiment instead of Alpha 1 Pro. We have doubts that certain
limitations of the currently used robot such as its small size, not so expressive face characteristics, and
inability to perform more complex yoga moves due to its design might have had an effect on the
respondent’s opinion of the robot. Moreover, participants could have perceived Alpha 1 Pro as just a toy
for kids, thus having a negative effect on adults’ estimation for its usefulness and ease of use. Therefore,
we propose to replicate the current research by utilizing a more sophisticated robot. One such example
could be the latest robot of UBTECH named “Walker” which is currently still under development.
Nevertheless, the general public has had a chance to see the skills of Walker as well as its updates as it has
been presented at the Consumer Electronics Show (CES) for two consecutive years (UBTECH, 2020;
UBTECH, 2018). We propose this specific humanoid due to its size as it is about 150 cm tall which
resembles a human size. Also, the movements of Walker are much more refined in comparison to Alpha 1
Pro, as the latter struggles in certain situations. Thus, it will be much easier for people to comprehend the
exact movements of the robot and replicate the postures on their own. It is a noteworthy aspect as this has
a direct effect on the respondent’s understanding of perceived usefulness and ease of use. Moreover, it is
implemented with Al so the robot will resemble a human being more than Alpha 1 Pro in which we had to
prerecord every interaction. Thus, we assume that Walker will be accepted more openly as a moral agent

and a Yoga partner or teacher which will ultimately have an effect on the level of its acceptance.

Furthermore, the settings of this study could have a significant impact as mentioned earlier. Similar research
is suggested by carrying out an experiment in a live Yoga class setting and not online as it was done in this
case due to certain limitations. We presume that if people were able to see the robot in person and interact
with Alpha 1 Pro, it might have had an impact on their assessment. This assumption is based on the findings
of the earlier mentioned study of Li (2015) who carried out a comparative study between co-present robots,
telepresent robots, and virtual agents and indicated the positive association of physically present robots

among users in comparison to ones presented digitally on a screen.

Additionally, there is a need for further research that investigates the impact of personality on the
technology acceptance model after the robot has been used for a certain amount of time as this paper only

records findings measured only after the first interaction with Alpha 1 Pro. The recommendation is provided
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due to expectations that during the initial interaction with the robot, the respondents might have had a
certain level of interest or excitement that could have biased their perception of the robot. Thus, future
measurements after continual use of the technology should be taken in order to clarify the actual reasons

that will lead people to adopt a certain technology as well as use it continuously in their everyday life.

Moreover, a more in-depth examination of the specific factors that lead to the acceptance or rejection of
robots in Yoga should be carried out. We believe that one way to do that is to employ different variables
which will aid in finding further factors that have an impact on robot acceptance. One tool which could be
implemented is the Negative Attitude Towards Robots Scale (NARS). It is a scale that aims to explain the
differences in participants' behaviour in live Human-Robot Interaction. The scale was developed in Japan
and its consistency, validity, and test-retest reliability have been well-established. The measures of the scale
are obtained through a questionnaire which contains 14 questions in relation to their attitude towards robots.
Moreover, the authors of the scale have divided it in order to better represent the three constructs included
in the measurement of the scale. One subscale is named Negative attitudes towards Situations of
Interactions with Robots (including six items, e.g. “I would feel uneasy if I was given a job where I had to
use robots”), the second one is Negative Attitudes towards Social Influence of Robots (including five items,
e.g. “I feel that if I depend on robots too much, something bad might happen.”), and the third subscale
represents Negative Attitudes toward Emotions in Interaction with Robots (including three items, e.g. “If
robots had emotions, I would be able to make friends with the”) (Nomura, Suzuki, Kanda and Kato, 2006,
p.2). By using NARS researchers will be able to further tap into specific situations where certain behaviour

towards robots occurs.

Furthermore, it could be utilized as a control variable to test whether there are differences between the
specific groups of respondents. For instance, a comparison between demographic variables of people such
as gender, education level, or age and their attitude towards robots could be made to better illustrate those
relationships. Moreover, NARS could be applied to the different personality traits as well in order to
compare attitudes of individuals who differ on the spectrum of personality, thus providing more insights on

their perception of perceived usefulness and perceived ease of use.

We urge future research on the topic to consider other variables that could have an effect on the adoption
of robots. In our study, we have incorporated the Technology Acceptance Model (Davis et al., 1989) which
is criticized to disregard the technology (in our case the robot) as a social agent. After conducting this

research, we believe that perceiving a robot as a social actor could be a significant factor in adopting use
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behaviour. Hence, we propose that trust should also be taken into account as it is suggested to have a
significant effect on human-robot interactions. Higher levels of trust assist in forming and preserving
effective relationships in HRI which results in individuals recognizing the robot as a collaborative partner
(Salem et al., 2015b). Moreover, trust could be examined from different perspectives. Trust could be related
to the robot’s physical safety meaning that the robot will not injure people or the reliability of the robot’s
performance meaning that it will function in accordance with its specifications (e.g. it will motivate an
individual to do Yoga every day if it is programmed to do so or will pick the most suitable Yoga program
for the user’s lifestyle) (Salem et al., 2015b). This way of identifying trust will lead to the functional
acceptance of the robot which is also the focus of this paper. On the other hand, trust could be considered
in the case of the robot’s intentions meaning that the robot is expected to have good intentions towards the
user (Salem et al., 2015b). For instance, if the robot stores personal or health information to provide a better
selection of Yoga courses, it is significant that it does not distribute this information to other parties who
can exploit it. Therefore, trust could also lead to social acceptance of robots which potentially could have

a stronger effect on their overall acceptance in people’s lives.

10. Conclusion

The development of robotics in the last decade has led to the adoption of robots in many industries.
However, nowadays robots are not just used in the workplace but also enter the homes of people.
Specifically, the level of edutainment robots has been increased significantly. In this paper, we intended to
identify if personality has an impact on the acceptance of robots. For this purpose, we have chosen the
context of Yoga as a service which could be provided to everyone at home online. This study combines two
of the fundamental theories on personality and technology acceptance in order to measure both of the
constructs and find whether there are significant relationships between them. To evaluate the personality of
the respondents we have implemented the Big Five Personality traits theory and a new model has been
proposed in relation to the Technology Acceptance Model (TAM). The new framework measures the effect
of each personality trait towards the two main factors within TAM (perceived usefulness and perceived
ease of use) that are influencing the adoption of use behaviours. Thus, we are adopting personality as

external variables that extend TAM.
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In order to carry out this research, the robot Alpha 1 Pro was acquired and used to create a five-minute
Yoga class during which the robot showcased different Yoga positions and provided voice instructions on
how to execute the specific poses. The video was further distributed online alongside with a questionnaire
to record the opinions of the partakers. The sample size for this study was 70 people, consisting of

individuals that practice Yoga in Denmark.

Furthermore, we have used SPSS Statistics and Amos software to analyze our data. Structural equation
modeling was implemented in order to measure the causal relationships between the constructs in questions.
The findings of the study yielded different results in relation to the five dimensions of personality namely
Openness to experience, Extroversion, Conscientiousness, Neuroticism, and Agreeableness, and their
impact on perceived usefulness and perceived ease of use. The trait of Openness to experience was found
to positively correlate with both PU ($=.520) and PEOU (B=.754); Agreeableness indicated a positive
relationship with PEOU (b=.487) but no significant relationship was found in relation to PU (p=.196 p=.326
> 0,05). Furthermore, the traits of Extroversion (B PU = -.081/ PEOU= -.052) and Conscientiousness (8
PU =.088/ B PEOU=-.062) revealed no significant relationship with either PU or PEOU. On the contrary,
Neuroticism was negatively related to both constructs of TAM (B PU = -.557/ § PEOU= -.725). Thus, we
conclude that in the specific settings of this research, the higher levels of Openness to experiences and
Agreeableness in individuals are determinants of robot acceptance in Yoga practice. Additionally, the

hypotheses concerning the constructs within TAM are supported within our study as well.

This study contributes to the information-system literature by showcasing results obtained in a specific
context which was not researched up until now. It identifies people who have a positive mindset towards
edutainment robots. The paper concludes with recommendations for managerial implications as well as

suggestions for future research.
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