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Abstrakt
This study explored human-robot interaction where children got to play with the interactive social 
robot Romo. The focus of the study was to explore if children experienced the interactions with the 
robot differently depending on two parameters. The parameters used were thought to measure 
differences in experiences, attitudes and expectations towards the robot depending on whether the 
children were co-creators of the robot or merely had playful interaction with the robot. The results 
indicated that the children in both activity parameter groups had similar pleasurable experiences 
apart from four additional categories that were detected in the co-creation group. Something that 
indicates that the group of children that were given the opportunity to manipulate and form Romo’s 
behavior had a richer user experience compared to the group of children that only played with 
Romo. It was also noticeable that none of the children that manipulated and formed Romo’s 
behavior experienced it as direct learning. They saw the learning process more as being a playful 
experience and many of them expressed that they had taught Romo to do various things. The 
ability to edit Romo’s robotic motions and behavior, through an easy contextual-sign interface, 
inevitably allowed the children to understand physical and computational models through play.

Keywords: Robot, HRI, User experience, Pleasurable experience, Play, Playful learning, 
Interactive design, Romo

Svensk titel:
Skillnader i barns upplevelser när det leker med en interaktiv robot 

- ett fältexperiment

Sammanfattning
Denna studie undersökte människa-robot interaktion där barnen fick leka med interaktiva sociala 
roboten Romo. Målet med studien var att undersöka om barnen upplevde interaktioner med 
roboten på olika sätt beroende på två parametrar. De parametrar som användes var avsedda att 
mäta skillnader i upplevelser, attityder och förväntningar till roboten beroende på om barnen var 
medskapare av roboten eller enbart hade en lekfull interaktion med det. Resultatet visade att 
barnen i båda aktivitets parameter grupperna hade liknande upplevelser av interaktionen med 
roboten förutom att gruppen som var medskapare av roboten hade ytterligare fyra njutbar 
upplevelser. Något som tyder på att den grupp barn som fick möjlighet att manipulera och forma 
Romos beteende hade en rikare användarupplevelse jämfört med den grupp av barn som bara 
lekte med Romo. Det var också anmärkningsvärt att ingen av barnen som manipulerade och 
formade Romos beteende upplevde det som direkt inlärning. De såg inlärningsprocessen mer som 
en lekfull upplevelse och många av dem uttryckte att de hade lärt Romo att göra olika saker. 
Möjligheten att redigera Romos rörelser och beteenden, genom en enkel kontextuellt gränssnitt, 
oundvikligen tillät barnen att förstå fysisk- och beräkningsbaserad modellering genom lek.

Nyckelord: Robot, HRI, användarupplevelse, njutbar upplevelse, Lek, Lekfull inlärning, interaktiv 
design, Romo
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1. Introduction

In today’s ever-changing world, the growing use of various technologies and robots have become 
fundamental in shaping our daily lives. Ever since the Industrial Revolution, robots have been used 
in manufacturing and automotive industries (Kanda & Ishiguro, 2012). Recently, many robots, such 
as vacuum cleaners, lawn mowers and drones, have been designed to function outside of the 
factory environment and have started to facilitate people’s mundane tasks. There is a long gap 
however between a vacuum cleaner robot and a humanoid companion that could teach you a thing 
or two and in turn even socialize with humans.

In the book Human-robot interaction in social robotics, authors Kanda and Ishiguro argue that the 
main research issues regarding industrial robots have been solved and robotics need a new 
research issue. They believe it to be ”interaction” with robots. The advantages and development of 
industrial robots can be used to build more human-like robots, that have sensors and motors 
previously developed for robots in industrial settings. Many companies are now developing a new 
type of robots that are thought to be involved in everyday life (Kanda & Ishiguro, 2012). Kanda et 
al. claim that robots will eventually become part of the futuristic scene and the ”strongest reason is 
in the human innate ability to recognize humans and prefer human interaction…Therefore, the 
most natural communications media for humans are humans. That is, humanoids and androids 
that have a very human-like appearance will be ideal media for humans (Kanda & Ishiguro, 2012, 
p. 5).” Humans are social beings and when designing a robot intended to replace human workers, I 
share Kanda and Ishiguro ideas and feel it is of importance that the ability of social interaction is 
required from the robot. But it is no less important that robots have the appearance or resemblance 
of humans in some way, be it the body, voice or facial expression, in other words they need to have 
anthropomorphic qualities so humans can relate to them.

There are some serious issues that need to be dealt with before possible human-like robots of the 
future can make an entrance into our domestic homes. When designing robots for children these 
issues are even more important to recognize and deal with. Kate Darling, a research specialist at 
MIT, raises questions about robotic ethics. She points out three categories that should be 
approached and resolved. Because robotic technology is getting more autonomous it poses a 
higher risk of safety problems, there needs to be clarified provisions of who is to be responsible 
when something goes wrong. Privacy is another issue, because robotic technology introduces new 
ways of collecting data and there has to be a clearer legal framework regarding this. Lastly, she 
talks about the ethics of social interaction with robots, that include childcare, elderly care and moral 
value issues such as behaviors (Darling, 2013).

In recent years robots have become available for personal use among children as physical 
interactive toys and dolls intended for play, creativity, playful learning and entertainment. What 
distinguish this kind of robots from softwares installed on computers and game applications is the 
tangibility that allows a robot to interact with the child in the physical world. Fernaeus et al. (2010) 
argue that this new category of toys proposes a new challenge for designers, because of the fact 
that they are often build for open-end interaction and thus require more complex interaction 
capabilities. Furthermore they currently have a high production cost so it is important that they 
don’t become obsolete too fast (Fernaeus et al., 2010). 
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The nature of interaction with robots goes beyond interacting with them as solely humanoid 
electronics. Behind the actual physical and verbal interaction there needs to be a usable interface 
where the robot can be customized to solve a specific task. With the emergence of Web 2.0 
developers and designers have focused a lot on the customizable aspects of digital design with 
great success, this has had profound impact on the design of other digital media on various 
platforms. The concept was first discussed at a MediaLive International conference in 2004 and 
later a whole conference dedicated to the concept was born in late 2004 called Web 2.0 
Conference. One of the main characteristics of the Web 2.0 is the architecture of participation, 
remix-able data source and data transformation. Websites have emerged that encourage users to 
contribute and distribute content to the sites and users are often being treated as co-developers 
(O'reilly, 2009). But this trend is not limited to websites only and can be seen in games like 
Minecraft that gives players unlimited resources to build worlds of their own imagination in a 3D 
procedurally generated world, that allows other players to experience their crafted custom maps 
and adventures (Savage, 2012). This trend can also be seen in robotic toys aimed to contribute to 
learning and creativity. There are numerous robot toys on the market today and they are only 
getting smarter and more sophisticated every year. One example is the robot Romo , a robot that 1

empowers children to engage actively in the design of its responses and actions. 

Romo is a commercially available robot that is made up of iOS app and iPhone dock with rolling 
tracks (see figure 2, p. 13). It is made affordable for iPhone owners due to the fact that it uses the 
iPhone as hardware and thus only needs to be complimented with the iPhone dock with rolling 
tracks and the IOS app. Romo is a blue-faced robot ’creature’ that can do various things, such as 
react to different stimuli in the environment, undertake physical actions and be taught new actions 
by users through programmable interface. When asked about the robot, Co-founder Rinaudo, says 
”We wanted to figure out a way of bringing design and product sense to robots, and to all of this 
amazing technology that already exists in academic labs but has had zero effect on how normal 
people live their lives.” (Rinaudo, 2013). What I found interesting about Romo is the robots friendly 
and affable appearance that seems to appeal to children, something that robots in research 
settings often lack, at times are even perceived as intimidating e.g. (Okita et al., 2011). 
Furthermore the ability to program the robot through an easy contextual-sign interface makes 
Romo superior to other robot toys on the market. This encourage children to be co-creators of their 
own toy. The reason for this manipulable ability is expressed by the co-founder Rinaudo ”The 
reason we're so focused on building robots that everyone can train is that we think the most 
compelling use cases in personal robotics are personal. They change from person to person. So 
we think that if you're going to have a robot in your home, that robot ought to be a manifestation of 
your own imagination.”(Rinaudo, 2013). But apart from Romo’s impressive programmable ability, 
the robot is quite entertaining when in ”creature” mode and children seem to enjoy interacting with 
the robot; tickling it, play hide and seek and just observing its reactions to different stimuli. These 
multitudinous aspects of Romo’s design caught my attention and I felt this was a perfect 
opportunity to investigate if there are any differences in experience, attitudes and expectations 
children have towards Romo depending on wether they only play with it or they personalize its 
reactions through the programming interface. 

 Romo Education Resources (2014). Retrieved Dec 13, 2014, from http://static.romotive.com/docs/1

RomoEducationalMaterials.pdf
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2. Research question

This study explores human robot interaction where children get to play with an interactive social 
robot. The focus of the study is to explore if children perceived the robot Romo differently 
depending on two activity parameters. 
 
	 1.	 When children solely play with the robot.         
	 2.	 When children get to control the robot’s actions and reaction (i.e. co-create)         

In order to detect any differences depending on these two activity parameters I analyzed the video 
recordings of the children interacting with Romo and the interviews with them that I conducted 
afterwards.
I was interested in seeing if the ability to control the robots actions and reactions, through 
contextual-sign programming interface, changed the children’s perspective of Romo. Or if the 
children that were allowed to program Romo only perceive it as a game or a toy? The technological 
advancements in resent years have allowed a more participatory design approach when designing 
digital artifacts, this can be argued to empower the user to contribute to the end product that in turn 
makes it more personalized.

Q1: Does the programming tool encourage children to co-create an interactive toy that 
meets their preference?

Due to rapid technological advancement digital artifacts are becoming more customizable than 
ever before. This is an ideal opportunity to empower children to become makers and creators of 
their own personalized digital toys and games. To be actively engaged in designing, creating and 
inventing must be seen as an advantage compared to more traditional digital toys and games that 
are limited by the manufacturer initial design. I argue that the opportunity to explore various design 
possibilities within a game setting or a tangible digital toy could be experienced as more appealing 
for young creative minds than traditional toys that lack this design characteristic. As a consequence 
users might have a richer experience than they otherwise would have.

Q2: Will children that are given the opportunity to co-create Romo’s reactions and behaviors 
be more engaged playing with the robot and have a different attitude towards it, in 
comparison to the group of children that solely interact with the Romo with predetermined 
reactions and actions?
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3. Related work

Robots are entering the domestic and commercial scene at an increasingly rapid pace often in the 
form of personal assistants but also as social companions. One example of a social companion is 
Paro, a therapeutic robot with the characteristics of a soft huggable seal, designed for the elderly 
(McGlynn et al., 2014) and Pleo a small toy dinosaur robot that acts as a house pet that responds 
to voice and touch and even gets ”afraid” when held up by its tail. The increase of commercial 
robots has raised interest among researchers in the HRI field and many studies have been 
conducted to research different aspects of interactions between humans and robots. 
In this study I am interested in how children, in particular, interact with robots. The recent studies, 
that exclusively look at this user group, often include robots that have anthropomorphic qualities 
designed to resemble a human or animal in appearance, form and function. One behavioral study 
examines how children interacted in short sessions with a robot dog named AIBO and were then 
asked to reason about it. These studies have shown that even though children perceived the robot 
as an artifact, they communicate with it like a real dog (Melson et al., 2005; Kahn, 2006). 

Other studies with focus on tangible programming examine physical play kits aiming for 
construction play with robotic features. Such as Electronic Blocks (Wyeth & Purchase, 2003) that 
allow children to play with physical, stackable blocks that include sensor blocks, action blocks and 
logic blocks that can be combined in different ways. Topobo is another tangible robot toy, with 3D 
constructive assembly system embedded with kinetic memory, it even has the ability to record and 
playback physical motion (Raffle et al., 2004). Research into digital manipulatives have sought to 
combine physical manipulatives and computer programming for children to design creations that 
have behaviors (Resnick et al., 1998). The rising interest in robot design competitions also shows 
how robotics motivate children and increases general interest in robotic control as well as science 
(Papert, 1980). Resnick believes that the high coupling of control (input) and representation 
(output) enables children, despite age, to program compositions without the knowledge and 
knowhow of traditional programming languages (Resnick et al., 1998). These robot, similar to toys, 
share resemblance with Romo in a way that they allow children to be creative and manipulate 
them, as well as serving an educational purpose and introducing children to programming 
principles.

Kanda et al (2007) and Tanaka et al. (2004) have done many studies that examine children-robot 
interaction were the robots are child-size humanoids (QRIO and Robovie), (Kanda et al., 2007; 
Kanda et al., 2004; Tanaka et al., 2006). One of the studies was an 18-day field trial conducted in a 
Japanese elementary school. The main focus of the study was to see if robots could form 
relationships with children and if children could learn from robots as they learn from other children, 
in this case English language skills. But this study appears to be flawed because there were no 
significant improvements in the children’s language skills after the two weeks and the researchers 
interpreted that if the children had an initial proficiency or interest in English then the results would 
have been different. Their conclusion was that ”robots should be designed to have something in 
common with their users, providing a social as well as technical challenge” (Kanda et al., 2004). 
Kanda et al. believe that relationships between humans and robots evolve over time just as 
relationships between two humans do, hence the attitudes and feelings towards robots can 
develop and progress with time (Kanda et al., 2004). 
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However, most of the studies that Kanda et al. (2007) and Tanaka et al. (2006) have conducted 
focus mostly on quantitative aspects of HRI. What I am interested in examining in this study is the 
qualitative aspects of the robot interaction with children. I have chosen to focus on the pleasure 
experiences children have. Costello and Edmonds (2007) have developed a framework of 
pleasurable experience that includes thirteen categories (Costello & Edmonds, 2007). This 
framework was developed during the design process of three interactive artworks. They argue that 
the framework can be applied to other forms of interaction and I believe that it can be used in this 
study as well. Therefore I will use the pleasure framework to evaluate what categories can be 
associated with each activity parameter. 

4. Theoretical Framework

4.1 Social Robotics

The term ”social robot” or ”sociable robot” was first coined by Aude Billard and Kerstin Dautenhahn 
in 1998 (Billard et al., 1998). As the term suggests social robotics concerns robots that interact 
socially with humans where the main focus is on the development and design of these robots. 
Dautenhahn argues that humans have a special interest in understanding and imitating nature, 
moreover, are especially obsessed with themselves. This urge to recreate themselves can be seen 
throughout history with documentation from Egypt's ‘speaking’ statues 2000 years ago. Other 
examples of the simulations of humans are the ’androids’ build in the sixteenth, seventeenth and 
eighteenth century Europe, machines that were 
constructed to simulate human activities with focus 
on humanlike realistic appearances and simulation 
of human activities (see figure 1). She points out 
that the main focus on modern robotics in there 
early years of research in the field, dated back to 
1956, was to create robots that had human 
intelligence, human thinking and problem solving. 
In the1980s there was a shift of focus and 
researchers as well as developers started to focus 
on creating robots that could do ’simple things’ but 
soon proved to be surprisingly difficult, such as 
getting a robot to not bump into things in a room. 
Hence the focus has moved away from the 
’problem-solving mind’ to developing robots that 
can sense and act in the unpredictable ’real world’. 
These are now the new big challenges in Human 
Robot Interaction (Dautenhahn, 2007). 
In the book Handbook of Research on Computer Mediated Communication, Weber lists out two 
central approaches in the design of social robotic, one is strong, and examines how robot ”evolve” 
to have the capabilities to display social and emotional behavior. The other approach is weak and 
explores only the imitation of social and emotional behavior. She proposes that the characteristics 
of social robots should be; express emotions, learn from humans, have a personality, use cues, 
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have social competence and lastly have the competence to have high-level dialogue with humans 
(Weber, 2008).
In the paper ”Using a Social Robot as a Gaming Platform” professors from the Systems 
Engineering and Automation Department in University of Madrid define the term ”Social Robotics” 
as a research field that focuses on employing robots to perform social tasks, predominantly to act 
as an entertainment or educational medium, even combining those two in edutainment (Alonso-
Martín et al., 2010). Both of these definitions exemplified above describe in different ways what 
designers want to accomplish with social robotics and what they have in common is the goal to 
please humans, whether it would be solely for entertainment purpose or as substitute for human 
service work.

4.2 User Experience

”User Experience is not about technology, industrial design, or interfaces. It is about 
creating a meaningful experience through a device” (Hassenzahl, 2013, para. 11). 

Before we can begin to describe what User Experience means within media technology, it is 
important to define the word ”experience” in relation to this study. I am using it to mean an 
individual perception of an event, artifact or social encounter, it varies from person to person and 
can arouse both positive and negative feelings within individuals. Experience can occur over a 
longer period of time or in a moments breath. Hassenzahl (2013) defines experience as: 
”Psychologically, an experience emerges from the integration of perception, action, motivation, and 
cognition into an inseparable, meaningful whole.”(Hassenzahl, 2013, para. 14) he continues by 
adding: ”An experience is subjective, holistic, situated, dynamic, and worthwhile”(Hassenzahl, 
2013, para. 14). Experience remains the primary focus for all social robot interaction designers 
when designing a robot. How are designers able to design something for a broad user group that 
has a meaningful user experience and what kind of experience is commonly wished to be 
obtained? According to Hassenzahl (2013) User Experience is a sub-category of experience which 
focus is namely on the mediator. He claims that if a design focuses on the experience the 
interactive product creates then there is no apparent distinguishable difference between User 
Experience and experience in general (Hassenzahl, 2013). So the goal of designing User 
Experience is to deliberately create and shape experiences users have with the interactive product. 
Indeed with every design case there are different User Experience intentions and it is up to the 
designers skills and abilities to achieve those goals, in which determine if the design is successful 
or not. Marvel and Rosenfeld argue that there aren’t many ”experience designers” because in 
order to qualify as one you would need to have skills in information architecture, usability 
engineering, graphic design and interaction design to fully understand all the components of a 
holistic user experience. But Marvel and Rosenfeld (2007) find the term useful, as it encourages 
cross-disciplinary awareness and collaboration (Marvel and Rosenfeld, 2007). 

In his book Designing Pleasurable Products, author P. W. Jordan argues that product design 
should not only focus on the improvement of effectiveness and efficiency but furthermore on how 
the user experience is with that product and aim their attention at designing artifacts that are 
pleasurable to use (Jordan, 2000). In his book Emotional Design: Why We Love (or Hate) 
Everyday Things Donald Norman believes that positivity in a user is fundamental in promoting 
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curiosity and  better learning experience. He also believes that technology should add richness and 
enjoyment to peoples lives rather than solely promote an improved effectiveness of a function
or task. (Norman, 2005). As mentioned before, user experience can be described as the event 
when user interacts with a product resulting in emotions and feelings associated with the 
interaction taking place (Schifferstein & Hekkert, 2008).

4.2.1 Pleasurable experience

When user experience is discussed terms such as fun, joy and pleasure are often used, thus 
enjoyment seems to be the focal point in many design projects. This brings us to the subject theme 
of pleasurable experience and what defines it. Burghardt proposes couple of criteria to distinguish 
play from other forms of activities. He believes that a behavior that contributes to a playful 
experience should be spontaneous, voluntary, intentional, pleasurable, rewarding, reinforcing or 
autotelic. He emphasizes on the importance of the circumstances that the interaction takes place 
in, it should be in a relaxed field free from stress, competing systems or danger (Burghardt, 2005). 
But how do we measure the pleasure experience people have with interactive artifacts. This is 
something that many researchers have tried to explore and even come up with several categories 
that describe different aspects of pleasurable or playful experiences. Korhonen et al. argue that 
interactive products that promote playful approach when used should be considered as playful 
experience. They talk about the importance of features that enhance a playful approach which can 
lead to a longer usage of the product rather than solely focusing on making the product sufficient in 
accomplishing a task. Moreover they talk about how experience can vary hugely between people, 
the term ’fun’ and ’pleasure’ are abstract and are interpreted differently among people and cultures 
(Korhonen et al., 2009). Because experiences are very personal it is impossible to make sweeping 
assumptions about a specific pleasure experience linked to an interactive artifact and important to 
remember that this assumption gives only an indication to what a broad user group is likely to 
experience when interacting with it.

Costello and Edmonds (2007) have created a framework with a broad range of categories of 
experiences that they believe could be experienced in a playful interactive context. They call it the 
pleasure framework and when defining the categories they sought inspiration from three interactive 
art installations, a practice-based study where they examined strategies for stimulating play 
behaviors in interactive art audience. They also looked at other playfulness and pleasure 
experience frameworks, theories and ideas constructed by other researchers, philosophers and 
psychologists. The categories were: creation, exploration, discovery, difficulty, competition, danger, 
captivation, sensation, sympathy, simulation, fantasy, camaraderie and subversion (see also table 
1 above ) (Costello & Edmonds, 2007). 

Pleasure 
categories

Creation Exploration Discovery Difficulty Competition Danger Captivation

Sensation Sympathy Simulation Fantasy Camaraderie Subversion
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4.4 Learning Through Play

Famous philosopher, poet and essayist Ralph Waldo Emerson once said: ”When kids play, they 
remember. They may not be aware that they are learning but they sure are aware that they are 
having fun.”(Rapeepisarn et. al., 2006, p.28). Tina Bruce, Professor at London Metropolitan 
University, claims that: ”It’s become increasingly clear through research on the brain as well as in 
other areas of study, that childhood needs play. Play acts as a forward feed mechanism into 
courageous, creative, rigorous thinking in adulthood” (Abbott et al., 2002, p.40). Piaget argues that 
play is undeniably a powerful, pervasive method of learning. Play can be a crucial method through 
which we test ideas, develop new skills, and participate in new social roles. He saw children as 
active in their own learning (Piaget, 1962). Play has been an integral part of civilizations through 
out history and a universal learning tool for both children and adults. It is the most natural way of 
learning new skills and acquire new knowledge. In her book Understanding Children’s Play, 
psychologist Jennie Lindon talks about the historical and cross-cultural evidence that show that all 
children play, unless living circumstances are very harsh or the children are very ill (Lindon, 2001). 
It is evident that play is an integral part of a child’s development process. It seems to be a natural 
way to learn, as it uses all senses to understand the environment and to solve problems. Although 
many scholars and psychologist have pointed out the importance of learning through play some 
teachers remain skeptical about bringing play into the classroom, and feel that the combination of 
play and learning is not apparent and easily done. Others argue that there is no guarantee that 
children will learn what the teacher/designer intended the children to learn (Hoyles,1995). 

An example of the effectiveness of play and creativity in education can be seen in the education 
system of Singapore. There the government became concerned with the lack of creativity being 
displayed in secondary and tertiary level graduates. In order to counterbalance this tendency, 
many schools systems brought robotic edutainment  into the classroom, so the children could 2

deploy their knowledge of science and math to practical working models of robots. The students 
were extremely pleased and understood how their hard labour of understanding maths and science 
could lead to the practical application. Today the results are hard to ignore, Singapore students 
have some of the highest scores on mathematics and science literacy in the world (Resnick, 2004). 
Crocker point out that with all the new technology educators might be more keen on using it 
combined with play as a method of learning he even speculates that the school of the future will 
look like a park or an interactive museum instead of the traditional classroom of todays public 
schools (Crocker, 2005).

It is evident that many scholars and philosophers agree that play is a fundamental component in 
the learning process for children and adults, but why is there so little play in the western education 
system? Ken Robinson, author and expert on education, creativity and innovation, argues that 
todays public education system was conceived for the intellectual culture of the enlightenment and 
designed for the economic circumstances of the industrial revolution. Where the main focus is on 
deductive reasoning and knowledge of the classics in literature. He believes that this educational 
system does not promote creative thinking and only causes chaos with few children reaping its 
benefits (Robinson, 2010). This persistent emphases on the intellectual mind from the birth of the 

 Any content that is designed to educate as well as to entertain. Educational entertainment. (n.d.). In Wikipedia. 2

Retrieved Dec 10, 2014, from: http://en.wikipedia.org/wiki/Educational_entertainment
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public school system might explain why educators hesitate to apply play into their normal 
curriculum. Perhaps it is the tendency to value the intellectual mind more than the physical action; 
as playing is mostly viewed as a physical action it is often looked down upon. In society, 
technology has played a huge role in the pursuit of improving effectiveness and thus been highly 
valued in schools. Perhaps through robotics, schools are more open to bring play into the 
curriculum. 

The problem of childhood obesity in the western world has not been unnoticed by parents and 
authorities in recent years. As a consequence computers and technology are often viewed with 
skepticism for their sedentary nature. In the study Physical activity, overweight and central 
adiposity in Swedish children and adolescents conducted in 2007, scientist confirmed that 
television viewing was associated with higher odds of having a high-risk waist circumference 
(Ortega et al., 2007). Just as the boundaries between analog and digital artifacts have been 
blurred, digital is now becoming physical. Perhaps robots can bridge the gap between physical 
play and a technological one.

5. Romo

Robots are becoming less expensive and the average 
western household is soon, if not currently, able to afford 
them and have them in their home, i.e., Roomba  3

vacuum cleaner or Robomow  lawn mower that are 4

autonomous. In this study I used a social robot called 
Romo, an inexpensive robot that seemed ideal to use for 
the purpose of this study. 

Romo is a social robot that reacts to people and events 
around it. The main goals of Romo’s designers was to 
introduce robots aimed for domestic usage, robots that 
were approachable and easy to use regardless of the 
consumers age. Emphasis was put on making it 
appealing and friendly as well as fun to have around 
(Rinaudo, 2013). Rinaudo (2013) says that robots are 
often creepy or uncanny in appearance and behavior and 
that might be the reason for some people to remain 
skeptical towards brining robots into their homes (Rinaudo, 2013). 
The Romotive team used Kickstarter to fund the development and design of the robot.  5

 iRobot Roomba Vacuum Cleaning Robot. Retrieved from http://www.irobot.com/For-the-Home/Vacuum-Cleaning/3

Roomba.aspx [Dec 8, 2014]

 Robotic lawn mowers - Robomow. Retrieved from http://www.robomow.com/en-UK/ [2014, Dec 8]4

 Kickstarter is a global crowdfunding platform that gathers money from the public to fund interesting projects, which 5

include films, music, stage shows, comics, journalism, video games, and food-related projects. Project creators set a 
funding goal and deadline. If a project reaches these goals they will get all the funding that has been pledged, if not the 
project gets nothing (”Seven things to”, 2014). The Romotive team has twice been fully funded by Kickstarter first in 
November 2011 where 1152 backers pledged their money to the project and again in November 2012 with the funding by 
1089 people.
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Figure 2 - Romo (”Untitled photograph 

of Romo”, n.d.)

http://www.robomow.com/en-UK/
http://www.irobot.com/For-the-Home/Vacuum-Cleaning/Roomba.aspx


The smartphone-controlled personal robot is a combination of a Rover Base  and an iPhone (4S, 6

4, 5, 5S, 5C, iPod 4 or iPod 5). The iPhone works as Romo’s computer and processes the 
instructions given by the Objective C programming language. Romo uses many other sensors that 
are pre build into the iPhone. The iPhone's motion sensors tell Romo if it is picked up, shaken, or 
bumping into something. The microphone is used to detect handclaps. Romo makes use of the 
iPhone's front camera to detect faces, colors and light in the environment, e.g., if the lights are on 
or off. In other words, the computer algorithms use the iPhone's sensor data to make sense of all 
the data (”Romo Education”, 2014).

Romo also allows for visual programming; users are able to create simple behaviors inside the app 
without having to write any code. This promotes the learning of basic programming concepts. 
Visual programming is first introduced in the ”guided mission” section of the app in order for users 
to get familiar with the basic principles needed to control Romo. After the short introduction users 
can play with different combinations of control and representation displayed by the robot inside the 
”lab” section of the app, were all reactions and input are available to use and explore. 
Romo can also be used for Telepresence, with two-way video/audio from anywhere in the world 
through another iOS device or through a web browser (”Romo Education”, 2014). Since Romo’s 
computer program is an app it can easily be updated and theoretically used in a combination with 
other, possible future apps besides Romo’s original app. These impressive manipulative qualities 
of Romo are exciting and there are even more possibilities available for savvy tech nerds, because 
the developers have allowed users to access the SDK  (Software development kit) and thus gives 7

people the power to write their own programs for the robot. 

6. Method

I chose observation and semi structured interview as a research method for this study. The 
advantages of observation method is that it provides direct access to the social interaction I am 
interested in investigating. According to Bell an observation can include researcher participation, 
thus it can give the researcher more insight that otherwise would be lost (Bell, 2007). As the 
experiment involved children and a robot as well as a limited time frame, I felt it was necessary to 
guide the session in order to complete all the different activities I was interested in analyzing. 
Furthermore, the children that participated in the co-creation experiment were presented with 
english instructions, many didn’t understand english, nevertheless they were compelled to 
understand the instructions in order to complete the missions. Therefore it was necessary for me to 
translate the instructions, i.e. participate in the observation. The observation was also necessary 
so that the children could become familiar with the robot and be able to articulate about their 
experience.

By giving the children opportunity to program the robot, designers and developers are opening a 
new set of interaction with robots that might get children more interested in robots in general but 
also combines learning programming through physical play.

 A maneuverable rover belt, as seen in figure 26

 Software development tool that allows the creation of applications for various development platforms.7
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After each individual experiment I did a semi structured interview to inquire about the attitude, 
experience and expectations a particular child had towards Romo and robots in general. It is my 
believe that in order to understand, to a certain extent, the effectiveness of the interactions and to 
learn more about the experiences children had with Romo it was important to ask qualitative 
questions as well as interpreting how they interact with Romo. The aim of the study was to focus 
on the qualitative aspect of interaction. I believe that in order to better understand how the children 
perceived the robot it was important to conduct semi structured interviews. I am aware that the 
answers gotten from an interview can be hard to analyze and it is a relatively subjective method, 
thus the risk for bias is considerable (Bell 2006). But in this study I believe the interviews were 
important part of the study to gather data about the motives and feelings of the participants. This 
interview method made it also possible for me to ask follow-up questions. Another important 
argument for the use of interview as a research method is that a typical survey would have been 
impossible to conduct since many of the participants were, by virtue of their young age, illiterate.

In order to study the differences in engagement, depending on which activity parameter children 
belonged to, I measured their voluntary interaction time with the robot after the formal observation 
and interview. Furthermore I question them about their willingness to own a Romo and become his 
friend to get a better understanding of the intensity of their engagement.

For the sake of getting a clearer understanding of the differences between activities with these two 
parameters I used Costello and Edmonds pleasure framework to analyze and interpret differences 
in pleasure experience (Costello & Edmonds, 2007).

6.1 Participants and Setting

Because of my limited access to children I chose the subjects based on availability rather than the 
degree of representativeness of the population, in other words, I used a non-probability sample 
(Oppenheim, 1998). Eleven participants took part in the study and the group was composed of 
children from age 6 to 11 years old living in the Stockholm region, either Icelandic immigrants or 
Swedish natives. Before the session started the children were informed that the participation was 
voluntary and they could withdraw from the experiment at any time. Since I was already familiar 
with their parents the children were readily available to me and it was easy to get them to 
participate. To my surprise all of the parents I contacted were positive about the experiment and 
gave consensus, after they had received a positive response from their children, to let them 
participate in the experiment (more detail on ethical considerations on p.19). Although I knew the 
parents, I was unfamiliar to almost all of the children that took part in the study, apart from two.
I am aware of the limitation of this convenience sampling and the small sample size. Firstly, all of 
the children that participated come from high income, middle class families that have access to 
computers and iPads, thus have basic technology knowledge and know how to handle an iPhone 
and applications associated with it. Secondly, another deficiency of the sampling group is it small 
scale and the children could not possibly represent the whole population of children age 6-11 years 
old in the western world. On the other hand these children come from different cultures and live in 
different townships of Stockholm thus presumably have diverse backgrounds and previous 
knowledge. It is my believe that the data I gathered can contribute to better human-robot 
interaction in future robots. 
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The observation and interview sessions were conducted in children’s home environment with only 
the researcher, child and Romo present. The observation and the interviews were conducted in the 
children’s native language, whether it was Swedish or Icelandic. Supposedly the children were 
more calm and secure in a familiar and natural setting, thus more focus could be set on the 
interaction with the robot, in contrast to an unfamiliar lab environment that many human-robot 
interaction studies are conducted in. When I observed the children they seemed unintimidated by 
the robot and were comfortable in interacting with it.

6.2 Observation

Children were divided into activity parameters; either asked to play with the robot or control its 
behaviors (interact or co-create). Five children only interacted with the robot and six children got to 
interact with it as well as program it. The children had no previous experience with interacting with 
robots and had never seen Romo before. All sessions were videotaped with one camera and later 
analyzed with the pleasure framework as a reference (Costello & Edmonds, 2007). It is important 
to point out that during the observations all communication I had with the children were done in 
their native language, either Swedish or Icelandic. This study also looked at the type of nonverbal 
attention (e.g., nodding, looking at) and verbal attention (e.g., ”ok”, ”wow”) that gave indications to 
what kind of playful experience children were having and were then interpreted by the researcher 
in later analyzing. I analyzed the transcript in order to find direct statements, indirect statement, 
and negations showing traces of the different experiences. For instance, ”He does it correct” when 
the robot had been programmed to show a certain behavior and obeyed, this I categorized as 
direct evidence of Control and Discovery, even though the exact word does not appear in the 
statement. I will use the term playful interaction when referring to the group of children that played 
with the robot as it was originally programmed and co-creators when I refer to the group of children 
that were allowed to manipulate Romo’s behavior and actions. 
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6.2.1 Parameter 1 - playful interaction

This part of the experiment focused exclusively on mere playful interaction with Romo.
First, The child was introduced to Romo and the researcher encouraged the child to interact with it 
by moving the face to the right and left so it could follow. 
Second, the child was instructed to play three games for approximately 10 minutes. 1) Peekaboo, 
where the child hid its face and showed it again in order to see Romo’s reactions, its animated 
facial expression expressed confusion or fear when it didn’t see a face and delight when it saw a 
face. 2) Chase a color, where the child showed ROMO a green rubber band which it then detected 
and followed around the room (see figure 3). 3) Follow a line, where the child put Romo in front of 
a path made from green rubber band and it followed repeatedly back and forth (see figure 4).

Third, the child was asked to explore the robots responses to different actions (e.g clapping their 
hands etc.) To avoid misunderstandings and to simplify, children were presented with ”image 
cards” showing different actions that they could choose to act out with Romo (see examples of the 
image cards in figure 5).

Finally, after the formal observation the child was given the opportunity to continue to interact with 
the robot or to wait while the researcher noted down annotations for 5 minutes. This was done to 
measure voluntary interaction time with the robot as a possible measure of enjoyment and 
engagement.
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Figure 5 - Selection of the image cards used in the study

Figure 3 - Chase a color Figure 4 - Follow a line



6.2.2 Parameter 2 - co-creator

This part of the experiment focused on co-creation by giving children the opportunity to decide how 
Romo would respond to different triggers.
First, the child was introduced to Romo and researcher encouraged the child to interact with it by 
moving the face to the right and left so it could follow. 
Second, the child was instructed to finish three guided programming missions from the game 
segment of Romo’s application. This part took approximately 5 minutes and was thought to 
familiarize the child to the programming interface with help from the researcher. 
Third, the child was offered to experiment in the programming lab in Romo’s application for 10 
minutes where it could try out its own combinations of triggers and reactions of the robot. 
Finally, after the formal observation the child was given the opportunity to continue programming 
the robot or to wait while the researcher noted down annotations for 5 minutes. As mentioned 
before this was done to measure voluntary interaction time with the robot as a possible measure of 
enjoyment and engagement.

6.3 Semistructured interviews

To evaluate the impressions made by Romo, as well as examining if there were any similarities in 
the views of the two groups depending on activity parameters, I used 22 standardized questions to 
inquire about the experience, attitudes and expectations children had, with and towards the robot. 
Because the children that participated in the study spoke either Swedish or Icelandic, the 
interviews were conducted in their native language. Furthermore, all translations of their answers 
were done by me. 

I presented the children with plastic cards with a three-point staple scale printed on them (see 
figure 6) with smiley icons. The scale is based on the Negative Attitudes towards robot Scale 
(NARS) developed by Kanda and Ishiguro (Kanda & Ishiguro, 2013). I adapted the scale to be 
more suitable for the purpose of my study and as a result it consisted of 6 questionnaire items (see 
Appendix 11.2). I wanted to inquire about the attitudes the children had towards the robot and with 
the questionnaire I believed I could get answers to that question. In the book Dictionary of 
Psychology attitude is defined as  ”…relatively stable and enduring predisposition to behave or 
react in a certain way toward persons, objects, institutions, or issues; it source is cultural, familial, 
and personal” (Chaplin, 1991, p.69). Kanda and Ishiguro propose that it is important to study 
people’s behavior toward novel and technological entities, a belief that I agree with. 
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Figure 6 - plastic cards with three-point staple scale, translated into English (Mainey, 2008)



The scale ranged from 1 (not happy at all/false) to 3 (happy/true) where a child could point with its 
finger on the faces when answering questions (see figure 6). This was done to simplify the 
answering process and prevent any potential misunderstandings. In addition to the smilies the 
children were also presented with plastic cards with ”Yes”, ”Don’t know” and ”No” printed on them 
to further clarify the answering process. I noticed that the younger participants found much help in 
using these plastic cards, while the older participants did not make much use of them when 
answering the questions.

6.4 Ethical considerations

The study is presented with fictive names of the observed participants to protect their identity. 
Before the observations were conducted the parents of the participants were sent an information 
letter regarding the magnitude and time scale of the observation and interviews, this is something 
that Bell recommends researchers to do (Bell, 2007). As a result, it is unclear to what extent the 
parents have informed their children about the purpose of the study, something that potentially 
could have contributed to predetermined expectations towards the robot. It is important to be 
aware of this risk. In the information letter I described the setting for the experiment and that my 
main goal was to let the children play with the robot and to observe them while doing so. I also told 
them that I would be alone with the children during the whole experiment and after the session with 
the robot I would ask them few questions about their experience. I did not, however, tell them that I 
was comparing two activity parameters with the robot because I felt that was unnecessary and I 
didn’t want the parents to inform their children about that fact. Furthermore, it could have 
influenced the children’s performance in the experiment and in turn might affect the results. I did, 
nonetheless, tell the parent after the session what I was comparing. Both the parents and the 
children were informed before the start of the sessions that they could withdraw from the 
experiment at any time, if they wished.

6.5 Method critic

The disadvantage of participant observation is that I was clearly present with the children during 
the entire time that the observation took place. This could have influenced how the interaction 
developed. Thus my presence presumably impacted the study in some way, but it is difficult to 
estimate in what degree. The robot, however, seemed to completely capture the attention of 
children to such an extent that it might have helped minimize the influence of my presence. 
Another potential drawback of the study is the time children were given to interact with the robot, a 
total of 20 minutes. Perhaps if the children had been able to interact with it for couple of hours or 
even couple of months the difference between the two parameter groups could have been much 
greater. There is a known problem with new mediums called the novelty effect, something that the 
children interacting with Romo are bound to be affected by. The children might be fascinated and 
interested in Romo as a new model of toy that they have not encountered before but that interest 
might soon have diminish after they played with Romo for a while. 
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7. Results

In the sections below I will present the results from the qualitative observations and qualitative/
quantitative semi structured interviews that I have conducted for this study. Below are fictive names 
of the participants along with their age (see table 2).

7.1 Pleasure categories detected

Here I will, for the sake of discussing the evidence I found, go through every proposed pleasure 
category that I identified in the observation and from the answers given by the children. The study 
was qualitative where the youngest participants were 6 years of age, so needless to say it was 
quite challenging to get them to express conceptual and abstract concepts from their experience. 
This required me to interpret the children experiences by watching them interacting with Romo, 
taking notice of verbal and non verbal attention as well as looking for evidence in their answers that 
indicated a certain experience. I video recorded the children interacting with Romo as well as video 
recording interviews with them afterwards. My interpretation is based on analyzing the video 
recordings from each session as well as their answers from the interviews I took afterwards. Below 
are the definitions of the Pleasure Framework Categories that I identified in the study, with some 
exceptions, I added three categories Control, Expression, and Completion (see table 3, p.21). I 
chose to include Control as one of the categories, because I interpreted that some of the children 
experienced a sense of control when programming Romo. The reason I chose to have Expression 
as a category is because some of the children adapted Romo’s behavior and appearance to their 
personal and creative liking. Lastly, I chose to include completion as many of the children 
expressed delight when accomplishing missions or successfully programming a behavior pattern 
for Romo.

Creation: The children that programmed the robot were able to change its behaviors to their own 
liking. For example, all of the programming children drew patterns on Romo’s screen which 
resulted in the robot driving after the pattern on the floor, some drew hearts and stars while others 
scribbled abstract drawings. The children that solely played with the robot were able to create 
paths with a green rubber band and make it follow.

Captivation: I found plenty of evidence that suggested that the children were captivated in their 
interaction with Romo. One 11 year old commented ”Has it been 20 minutes already, it has gone 
so fast. I guess time flies when you are having fun”. On 6 year old said: ”Can I play with him later 

Activity 
parameter 1 -
Consumers

Robin 
6 years old

Lisa 
7 years old

Emil
7 years old

Jon
9 years old

Tilde
9 years old

Activity 
parameter 2 - 
Co-creators

Andri
9 years old

Tinna
7 years old

Anna
9 years old

Nina 
9 years old

Olof
11 years old

Sigge 
11 years old
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also” after the session I had with him. Other children didn’t want to let go of Romo so I had to 
abruptly stop them from playing any further by quickly removing the robot from them when leaving 
their home.

Completion: Upon successfully programming Romo to react in a certain way all of the children 
showed pleasure of completion, either expressed verbally or nonverbally. Tinna (7) expressed her 
delight when Romo farted uncontrollably as she clapped her hands, she had been trying to make 
the robot do that for couple of minutes. Thereafter she said: ”Yes, it worked, finally”. Other children 
showed satisfaction by nodding and smiling when Romo reacted in a way they had programmed it 
to do.

Control: In the interview many of the children that were allowed to program Romo experienced 
control over the robot. When asked what they liked about Romo when playing with it, Anna (9) 
answered ”When I clapped he was supposed to do something” and Sigge (11) answered ”That he 
got scared when I turned off the light, like I had taught him to do”. Olof (11) said: ”I made him do all 
kinds of things. If I do something he responds to it in a certain way, like programmed him to do”.  
The ability to deconstruct Romo’s behavior presumably made the children experience control over 
the robot.

Camaraderie: When the children were asked if they would like to be friends with Romo all of them 
answered yes, this could indicated that the children felt friendly towards the robot and enjoyed its 

Creation Experience pleasure from creating something while interacting with it or from 
being able to express oneself creatively.

Captivation Experience pleasure from forgetting one’s surroundings.

Control Experience pleasure from power, mastery or control.

Completion Experience pleasure from completion, finishing and closure, in relation to an 
earlier task or tension.

Camaraderie Experience pleasure from developing a sense of friendship, fellowship or intimacy 
with someone.

Difficulty Experience pleasure from having to develop and exercise skills in a challenging 
situation.

Discovery Experience pleasure from making a discovery or working something out.

Exploration Experience pleasure from exploring a situation, affordance or puzzle.

Expression Experience pleasure from creating something or expressing oneself in a creative 
fashion.

Fantasy Experience pleasure from perceiving a fantastical creation of the imagination.

Sensation Experience pleasure from the feeling of any physical action that Romo evokes. 
e.g., touch, body movements or hearing

Simulation Experience pleasure from perceiving a copy or representation of something from 
real life

Sympathy Experience pleasure from sharing emotional or physical feelings with something.
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company. Upon observing the interaction between Romo and the children most of them showed 
signs of experiencing pleasure of camaraderie.

Difficulty: The group of children that got to program the robot often expressed frustration and 
showed impatience when learning how to choose different compositions of behaviors they wanted 
to see Romo execute. Despite that, all of the children seemed very engaged and determined to 
tackle the programming challenge. Upon observing them I could see them concentrate and try to 
figure out how to engage with Romo. It appeared that they used iterative learning method was 
exploratory and discovery oriented.

Discovery: Children in both activity parameter groups experienced discovery when interacting with 
Romo, by exploring its behaviors with different input e.g. clapping their hands, hiding their face and 
see it react in different ways. The robot also acts in unexpected ways, like hiccuping when coming 
to close to it or when it spontaneously starts to dance and sing when bored. This pleased the 
children and increased the impression of the robot. 

Exploration: Exploration and Discovery often go hand in hand so subsequently children that 
experienced the latter also experienced exploration. All of the children explored Romo’s behavior 
by interacting with it and challenging its limitations. Robin (6) was eager to explore Romo’s abilities 
by pushing her own face repeatedly against the screen of the iPhone to see how Romo would 
react. Most of the children liked to explore how light affected its behavior by turning it on and off. 
Some liked to explore if the robot could chase different colors.

Expression: According to the Pleasure Framework the experience of expression is when creating 
something or expressing oneself in a creative fashion (Costello & Edmonds, 2007). It is evident 
that by deconstructing Romo’s behaviors to ones liking is equivalent of creating in a creative 
fashion. Thus all of the children that got to program Romo must have experienced some kind of 
expression. Tinna (7) wanted to be able to change the color of Romo (It is pre programmed to be 
blue) not just one she wanted the robot to have multiple colors, although not all at once and 
eventually she managed to do that in the programming interface. This clearly showed how Romo’s 
interface was able to encourage creative tought. 

Fantasy: Romo has simple animated face expressions, moreover it makes humanlike sound 
responds. When asked if Romo was alive majority of the children answered yes or that they felt it 
was alive even though they knew it was only a robot. Jon (9) said ”Yes in a way, and in another 
way he is not because he is a robot not like humans”. Experience of fantasy could also be 
interpreted in the observations when children said ”Hello, I am over here” ”You are so silly” direct to 
Romo, like they were talking to it.

Sensation: According to the Pleasure Framework the experience of sensation involves meaningful 
sensory experience (Costello & Edmonds, 2007). The children expressed their delight in looking at 
its facial expression and experiencing how it moved so freely around the floor, hence the 
audiovisual sensations were highly appreciated. They showed this appreciation by clapping and 
giving verbal sounds such as ”whooo” ”aaahh” ”noooo” ”yaaayy” ”eeehh”  when they made the 
robot follow a green rubber band.
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Simulation: According to the Pleasure Framework the category Simulation defines is when 
pleasure is perceived from a copy or representation of something from real life. Many of the 
children claimed they felt Romo was alive even though they knew it wasn't. During the observation 
comment such as ”He is looking at me”, ”He is like a dog!” were made, indicating that Romo did 
indeed simulate a living creature. 

Sympathy: Could be seen in the reactions of the children when they sympathetically related to the 
emotion represented by Romo’s laughing or angry animated face. When it laughed most of the 
children smiled in return. When Anna (9) lifted Romo up it showed an angry face therefore she put 
the robot quickly down again so it would relax.

Altogether I identified and interpreted 13 pleasure categories that I believe the children 
experienced. Both activity parameter groups met the conditions for 9 categories, additional 4 
categories were only identified in the co-creation activity parameter group. These additional 
categories were: Difficulty, Completion, Control, and Expression.

7.2 Results from the semi structured interviews

The interview started with general questions about how the 
children perceived Romo; they were encouraged to describe it. 
Lisa (7) described Romo as a ”A robot car, because he looks like a 
car with his wheels and all [impersonated the robot with her body]”. 
Jon (9) described Romo as ”It’s a robot that follows commandos 
and is half phone half wheels”. Most of the children described 
Romo as just a robot and couldn't define it better. There was no 
significant difference between the two activity parameters groups in 
this question.
When asked if Romo was alive it was surprising to hear that 73% 
(n=11) of the children stated that Romo was alive or at least that 
they felt it was alive (See chart 1 to the right). Oscar (9) had this 
to say about Romo ”I like that he can look at me and feels like 
he is alive”. Two of the children that rejected the idea of Romo being alive where also the youngest 
participant, 6 and 7 year old. Robin (6) said this when questioned ”No, because robots aren’t alive. 
They are never alive”. Nina (9) said ”No, he is just a robot, robots aren´t alive. Because they use 
electricity to work”. 
When the children were asked if Romo could have feelings (Can Romo be angry? Can he be 
glad?), all of the children answered yes without hesitation, despite which activity parameter group 
they belonged to. When asked why, Robin (6) answered ”Yes, because you see it in his face”. It 
appeared that the emotions represented in Romo’s face had a significant impact on them. 
Almost all of the children were also confident to say that Romo could indeed think, except for two 
children in the co-creation activity parameter group (see chart 2). Olof (11) had this to say when 

Parameter 1 - playful interaction Parameter 2 - co-creator

9 pleasure categories identified 13 pleasure categories identified
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Table 4 - Pleasure Categories detected 

Is Romo alive?

No
3

Yes
8

Chart 1 - Answers from the interview 

(n=11)



asked if Romo could think: ”Yes, but sometimes not because I don’t understand what he is doing”. 
Sigge (11) answered ”Yes, he can follow my face with his sensors”. When asked if Romo was 
smart he answered ”Yes if you make him think.” The children that answered no when asked if 
Romo could think answered ”No, he is just a robot” 

I was interested to know if the children, were aware of what they 
had learned from their interaction with the robot. I was particularly 
interested in the responds from children in the co-creation activity 
parameter group as they programmed compositions without 
needing to learn traditional programming language. To my surprise 
majority of the children were unaware of what they were learning 
(see chart 3). Perhaps they enjoyed the interaction so much with 
Romo and do not normally associate learning with play. It reminds 
me of a quote from philosopher Ralph Waldo Emerson mentioned 
earlier in this thesis: ”When kids play, they remember. They may not 
be aware that they are learning but they sure are aware that they 
are having fun.” (Rapeepisarn et. al., 2006, p.28). The children 
from co-creation group were bit puzzled about this question, 
Sigge (11) said: ”Hmmm. I am not sure” and Olof (11) said: ”I 
don’t really know”. 

On the other hand Tinna (7) that was in the same 
activity parameter group said, without explaining 
it any further, ” Electronics can also move and be 
mobile. If two things connect that they can 
drive”.  In contrast to this many of the children, 
also in co-creation parameter group, talked 
about teaching Romo something and that they 
made the robot do something, when asked 
further about how they interacted/played with 
Romo. Andre (9) said: ”I made him follow a 
line, taught him things, I gave him different 
tasks”, likewise Tinna (7) said: ”I taught him to 
drive and made him fart. Made him green and 
purple in his face.” Both of these children use 
the word teach when describing their interaction with 
Romo. Moreover Andri (9), Nina (9) and Sigge (11) (all from the co-creation parameter group) said 
they made it do things. This indicates that some of the children experienced they were not only 
participants in the interaction but also in control during it. What is more, Olof (11) (from the co-
creation group) used the word programming to describe interaction with Romo, when he  said: ”I 
made him do all kinds of things. If I do something he responds to it in a certain way, like I 
programmed him to do”, even though he didn’t feel he learned anything when asked. 
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Can Romo think? Is 
he smart?

No
2

Yes
9

Chart 2 - Answers from the interview 

(n=11)

Something
2

Nothing
4

Something
2

Nothing
3

Co-creators (n=6)playful interaction (n=5)

Chart 3 - Answers from the questionnaire 

What did you learn, when you 
played with ROMO?

(n=11)



7.2.1 Negative Attitudes toward Robots Scale (NARS)

In addition to the semi structured questions I presented the children with a three-point staple scale 
questionnaire to inquire about their attitude towards Romo. I loosely based my questions on the  
Negative Attitudes towards Robot Scale (NARS) that was developed by Kanda and Ishiguro 
(Kanda and Ishiguro, 2013). The scale was thought to determine children's attitudes towards the 
robot. There was no indication that the children felt Romo was threatening or intimidating in any 
way as all of them clearly answered no to questions concerning anxiety towards Romo and robots 
in general. After the formal session ended the children were offered to continue to play or program 
Romo depending on which activity parameter group they belonged to. All of the children chose to 
continue to play with Romo which additionally shows their interest and liking towards the robot. 

7.2.2 What kind of artifact do the children perceived Romo to 
be?

Romo has a friendly appearance and many different animated facial expression. In a way it 
resembles an animated character from a film with the additional ability to move in physical space. I 
was interested in inquiring further what kind of artifact the children perceived the robot to be. Even 
though most of the children talked about Romo’s anthropomorphic qualities in the interview they 
seemed to be quite certain that the robot was neither a human nor an animal. When asked further 
why they didn't perceive Romo as a human (see stable diagram 1) Emil (7) explained ”He is a 
phone” and Tilde (9) said: ”Because he cannot walk” both of which were in the playful interaction 
activity parameter group. Some of the children from the co-creator activity parameter group were a 
bit puzzled. Tinna (7) said: ”No, but somehow it feels like he is alive” and Sigge (11) said: ”No, but 
he acts as if he is”. It surprised me a little that the children that were given the opportunity to 
manipulate and control Romo’s behavior felt stronger about its resemblance to humans than the 
group that solely played with it. 

It was evident that majority of the children perceived Romo to be a computer and a toy, the reason 
for that could be the fact that part of its body is made out of an iPhone which the children might 
associate with computers. Another reason for this could be that Romo is interactive, inter alia, 
through the iPhone touch screen and assumably many of the children associate that with game 
apps they have previously played on their parents iPhones.
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8. Analysis

8.1 User experience with Romo

It is my understanding, after observing the children that they seemed exited to start interacting with 
Romo in the beginning of each session, showing the robot much interest the whole time. Some of 
the children were so exited to participate in the experiment that they greeted me in front of their 
houses where they had been waiting for me anxiously. Lisa (7) 
said during her session with Romo ”I’ve never been able to 
hold a real robot before”. Perhaps prior conceptual ideas 
about robots in general contributed to the interest for Romo. 
Likewise, it may be helpful to have an iPhone functioning as 
one of Romo’s body part, since it is a familiar object to most of 
the children that participated in the study. Romo’s animated 
face undeniable contributes to its popularity among the 
children, because its design is iconic and universal and far 
from resembling something in reality. Scott McCloud, 
American cartoonist and comics theorist argues that people 
see themselves when perceiving cartoonish faces (i.e. two 
eyes and one mouth) while looking at a realistic drawing of a 
face people see another face (see figure 7). This is what he 
believes is the primary cause of our childhood fascination with cartoons. He argues that when we 
perceive iconic, simplistic and universal faces we are able to identify ourselves with the face. Thus 
Romo’s animated face helped the children to relate to it as well as encouraged their imagination 
and made the interaction with it more meaningful.

Another indication of pleasant interaction with Romo could be interpreted by the close face-to-
screen proximity the children held with Romo during the interaction (see figure 8 above). This 
shows how unintimidated they perceived it to be. What further strengthens this perception are the 
answers from the Negative Attitudes toward Robots Scale questionnaire that indicate the same.  
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Figure 7 - Realistic drawing of a 
face vs. cartoon face. (McCloud, 
1999)

Figure 8 - Children interacting with Romo



8.2 Pleasure categories detected

It was interesting to see that the pleasure categories I detected in both activity parameter groups 
were the same, apart from four additional categories identified in the co-creation group. The 9 
categories identified were Creation, Captivation, Camaraderie, Discovery, Exploration, Fantasy, 
Sensation, Simulation and Sympathy. The fact that the same 9 categories were identified in both 
activity parameters groups show how diverse the interaction was with Romo and it implies that its 
core design offers its users a varied experience, regardless of the playing approach.
The four additional categories identified in the co-creation group were Difficulty, Completion, 
Control and Expression. What these categories have in common is that they promote the user to 
be in control and complete challenging tasks, wether they are self defined or pre decided by the 
developers. In order to solve the tasks one needs to use creative thinking, which is a novel 
objective for any toy developer. 
The fact that more pleasure categories were identified within the co-creation group give indication 
that in order to provide children with a richer user experience the ability to manipulate and form 
their own toys is significant. The fact that children are in control of Romo’s actions and reactions 
seems to stimulate the pleasure of being in control and to express one self in a creative fashion. 
Perhaps these findings will persuade designers of children toys and robots to design in a more 
manipulable manner.

8.3 Learning Through Play

It was pleasant to observe the children in the co-creation group becoming proficient in manipulating 
and deconstructing the robots behavior. They showed tremendous interest in learning how to 
control Romo and in understanding how it functioned. 
Even though few of the children reported that they learned anything after interacting with Romo it 
must be accepted that when they taught Romo to do various compositions they learned the 
fundamental concepts of programming, whether they were aware of it or not. Furthermore, Romo 
increases the complexity with which children can design, control and understand their creations. 
One of the advances with manipulable programming interfaces, designed to edit robotic motions 
and behaviors, is that control is tightly coupled to the output. This allows children to understand 
and easily manipulate both the physical and computational models. This greatly accelerate the 
children’s conceptual understanding. Romo provides an interactive toolbox to control parameters 
effects on physical dynamic systems. When children can model with these properties, they are 
encouraged to develop more advanced and abstract theories about them (Chi, 1997; Mellar, 2013). 
It could be hypothesized that making fundamental ideas like phase, amplitude and frequency 
manipulable may help older children transfer their knowledge from physical activities with Romo to 
more abstract symbolic representations of movement like linear systems. Romo’s strength lies in 
an interaction model that makes certain complex ideas accessible and salient to children. Here I 
am mainly referring to the interaction of the co-creator group because their activity with Romo 
constituted of controlling it rather than solely playing with it.
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9. Conclusion

In this thesis I have presented the findings of a comparison experimental setup where 11 children 
were divided into two activity parameter groups and asked to interact with the robot Romo, one 
group played games with it while the other programmed it through an easy contextual-sign 
interface. After the playing sessions with each child I conducted an interview to further inquire 
about how they experienced the interaction with Romo. I then identified 13 pleasure categories, 
indicated in the interview as well as my own interpretation of the children’s interaction, after 
watching the video recordings of the playing sessions. The pleasure categories were based on a 
framework defined by Costello and Edmonds (Costello & Edmonds, 2007) along with 3 additional 
categories that I felt relevant. The children in both activity parameter groups experienced the 
interaction with Romo in many different ways but four additional categories were only detected in 
the co-creation group that indicate that the ability to program Romo gave a richer user experience 
compared to the playful interaction group. 

After analyzing the results from the observation and interviews there seems to be a richer 
experience among the co-creational group that programmed Romo. That corresponds to my 
primary research question: ”Does the programming tool encourage children to co-create an 
interactive toy that meets their preference?”. Control and Expression were identified as a 
pleasurable experience in that group as they were able to discipline the robot as well as express 
themselves through his actions and abilities, something that can be considered as an encouraging 
quality in a design of a digital artifact. Because Romo is considerably manipulable it allows children 
to create endless combinations of reactions through the programming interface of the app, 
hopefully promoting children to experiment and create their own inventive games with the robot. In 
the interviews, the children of the co-creational group were asked what they liked about Romo 
when interacting with it, many of them answered that they liked the ability to control his behaviors. 
This indicates the importance of manipulable design and how much children value the ability to 
create and be in control of their own toys and games.

My secondary research question was: ”Will children that are given the opportunity to co-create 
Romo’s reactions and behaviors be more engaged playing with the robot and have a different 
attitude towards it, in comparison to the group of children that solely interact with the Romo with 
predetermined reactions and actions?”. The majority of the children participating in the study in 
perceived Romo to be alive, with an innate ability to think on his own and weren’t the least scared 
of him. This indicates that the attitude towards Romo was relatively alike in both parameter groups. 
The children in the co-creational group all felt Romo was able to do what they expected of him 
while the group that had a playful interaction with him were not as pleased with his performance 
and many of them expected more of him. All of the children showed engagement by willingly 
continue to play with him after the formal observation session and interview ended. The 
aforementioned results suggest that the attitude towards the robot was not as significantly different 
between the parameter groups. That was something I had not anticipated, prior to this study.  

Because Romo is friendly and easily approachable, children of all ages seem to enjoy interacting 
with it. Romo is a wonderful example of how technology, e.g., robotics, can aid the learning of 
complicated conceptual computational models through playful interaction. None of the children 
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experience direct learning because they saw the learning process more as a playful experience. 
The observation and interviews indicate that children robot interaction has an apparent potential as 
a learning medium that brings programming for children into the material world, with Romo actually 
physically responding to being programmed. I believe that one of the benefits of the interaction with 
Romo is that children are able to deploy their newly learned skills instantly into action, reaping the 
joy of accomplishment in the very same instance.
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11. Appendix
11.1 Semi structured interview questions

1. Can you describe what ROMO is?
2. Is ROMO alive?
3. Can ROMO be angry? Can he be glad?
4. Can you describe how you played with ROMO?
5. Would you like to become ROMO’s friend? Why?
6. What do you like about ROMO when you played with him?
7. What do you dislike about ROMO when you played with him?
8. Would you like to own a ROMO in your home?
9. What did you learn, when you played with ROMO?
10. What would you like to be able to do with ROMO that you couldn’t do to day?
11. Did ROMO do what you wanted him to do? Why?
12. Is ROMO smart? Can he think?
13. Is ROMO a human?
14. Is ROMO an animal?
15. Is ROMO a computer?
16. Is ROMO a toy?

11.2 Negative Attitudes towards robot Scale (NARS) questions

1. Are you interested in robots?
2. Did you feel friendly towards the robot when you played with him?
3. Did ROMO do what you expected him to be able to do?
4. Were you scared of ROMO?
5. Did you feel anxious when you played with ROMO?
6. Do you want to play with robots again or are they scary?
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