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Abstract 

This thesis investigates human-robot interaction using an Interaction Analysis methodology. 

Posing the question how humans manage the interaction with a robot, the study focuses on 

humans and how they adapt to the robot’s limited conversational and interactional capabili-

ties. As Conversation Analytic research suggests that humans always adjust their actions to a 

specific recipient, the author assumed to also find this in the interaction with an artificial 

communicative partner. For this purpose a conventional robot was programmed to play a cha-

rade game with human participants. The interaction of the humans with the robot was filmed 

and analysed within an interaction analytic framework. 

The study suggests that humans adapt their recipient design with their changing assumptions 

about the conversational partner. Starting off with different conversational expectations, par-

ticipants adapt turn design (word selection, turn size, loudness and prosody) first and turn-

taking in a second step. Adaptation to the robot is deployed as a means to accomplish a suc-

cessful interaction. The detailed study of the human perspective in this interaction can yield 

conclusions for how robots could be improved to facilitate the interaction. As humans adjust 

to the interactional limitations with varying speed and ease, the limits to which adaptation is 

most difficult should be addressed first.  

Keywords: Human-Robot Interaction, Interaction Analysis, Conversation Analysis, Recipient 

Design, Turn Design, Turn-taking 
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1. Introduction 

Human-Robot Interaction (HRI) is investigated with various techniques, most of them quanti-

tative and focusing on the robot. Taking an Interaction Analysis perspective, this paper ap-

plies a qualitative method to learn more about human-robot interaction. Posing the question 

how humans manage the interaction with a robot, this study sheds light onto the ways in 

which humans adapt to the robot while interacting with it. 

The field of robotics has been growing rapidly during the last decade and robots are starting to 

leave the laboratories and are introduced to real world settings. Humans are thus forced to 

interact with robots, working alongside them in industry or meeting them as friendly and en-

tertaining companions in elderly care and schools. Robots that resemble humans in cognitive 

and embodied terms are called humanoid robots. In this study the humanoid robot model 

“Nao” from the French company Aldebaran Robotics was used. With over 7000 copies spread 

throughout the world (Aldebaran, 2015, March 10) Nao is one of the most commonly de-

ployed robots. It has quit the lab and is interacting with humans in various settings such as in 

elderly care (ZoraRobotics1) and in bank customer service (Tokyo-Mitsubishi UFJ2).  

Existing HRI research generally focuses on the robot, assuming that the human is a stable 

component in the interaction and we need to design the robot properly to make interaction 

work. The goal is to make the interaction most pleasant for the human and it is assumed that 

this will be achieved by making the robot as human-like as possible so that it is easy to inter-

act with the robot, as humans do not have to adapt in any way (e.g. Kuno et al., 2007; Sada-

zuka, Kuno, Kawashima & Yamazaki, 2007). For this purpose, most papers focus on the per-

fection of one particular means of interaction such as gaze (Mutlu, Forlizzi & Hodgins, 2006; 

Mutlu, Yamaoka, Kanda, Ishiguro & Hagita, 2009; Mutlu, Kanda, Forlizzi, Hodgins & Ishi-

guro, 2012; Anzalone, Boucenna,	  Ivaldi & Chetouani, 2015) or gestures (Kuno et al., 2007), a 

specific point in the interaction such as openings of a conversation (Pitsch et al., 2009) or a 

specific setting such as in a museum (Yamazaki et al., 2009). Subject of analysis is usually 

the robot’s performance during a certain task or the effect that the robot’s behaviour had on 

the human. 

This study takes a slightly different stance by focusing on human beings and their abilities. 

Making it a premise that humans always design their utterances based on the assumptions 

they have about the recipient (Sacks, Schegloff & Jefferson, 1974), this study puts focus on 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 http://zorarobotics.be, Furniere (2014, May 23), Astri N. (2015, January 23) 
2 Fukase (2015, April 14) 
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how humans adapt to the robot. Taking the robot’s initial interactional capabilities as a given, 

it poses the question how humans manage the interaction with an interactionally “imperfect” 

robot. Thus, the focus is on how humans change their assumptions about the robot during the 

interaction and how they adjust to the robot as a partner with limited interactional capabilities.  

Therefore, a conventional robot was chosen for the study that was not programmed to be 

extraordinary in the use of a certain interactional technique. The idea was to purposely keep it 

simple, using readily available means from the programming interface but no special imple-

mentation of a certain feature such as gaze. To establish a framework for the interaction, the 

Nao robot was programmed to play a charade game with thirteen students. 

Since this study is exploring a new perspective on human-robot interaction by focusing on 

how the humans manage the interaction without explicitly evaluating a certain design aspect 

of the robot, the investigation with a qualitative method seemed appropriate. Taking the se-

quential nature of human actions into account, interactional approaches such as Conversation 

and Interaction Analysis are suggested to be especially adequate for the investigation of hu-

man-robot interaction (Pitsch et al., 2009; Dautenhahn et al., 2002). The method of Interaction 

Analysis, which is grounded in conversation analytic and ethnomethodologic theory, was se-

lected to investigate the interaction with the robot. Like multimodal Conversation Analysis, it 

focuses not only on talk but also on embodied interaction. 

Exploring how humans manage the interaction with the robot based on their assumptions 

about it and the adaption of their recipient design on the basis of this will not only lead to in-

sights on the way humans handle the interaction with a robot. It can also provide suggestions 

on how to improve the interactional capabilities of robots. Since humans adapt to their co-

participant depending on whether it is a child or a professor and whether they know the per-

son or not, they will most likely also adapt to a robot, reflecting their assumptions in the way 

they construct their actions. Thus, the detailed study of the human perspective in this interac-

tion can yield suggestions for how robots could be improved, especially in the short run. 

Studying how humans accomplish the interaction can provide information about which inter-

actional means should be improved first in the robot and which ones have a lower priority for 

improvement, as humans might be able to deal with them more easily.  

Furthermore, this study does not only have implications for improvements in the design of 

humanoid robots but it also contributes to research on human interaction. As Cognitive Sci-

ence tries to learn more about cognition by trying to build intelligent beings, this research is 

apt to yield interesting implications about human interactional practices. In studying the 
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means that humans apply in the interaction with a limited artificial partner one can learn more 

about the interactional practices that humans take for granted and thus even assume to work 

with a robot (Fischer, 2010). This study thus also contributes to answering the question how 

human interaction and cognition works.  

  

2. Theoretical Background 

This section is divided into six parts. It starts with a general introduction to the method of 

Interaction Analysis, describing its origin in Conversation Analysis and Ethnomethodology. It 

proceeds with covering classic conversation analytic topics such as sequencing, turn-taking 

and recipient design. Furthermore it gives an overview over research on if and how humans 

apply recipient design in the interaction with robots and other partners with limited interac-

tional abilities. The last section provides a conversation analytic perspective on human-

machine interaction. 

2.1. What is Interaction Analysis? 
Interaction Analysis (IA) is a video-based interdisciplinary method for the empirical study of 

human interaction in verbal and multimodal terms. As defined in the early years of applica-

tion, “[i]t investigates human activities, such as talk, nonverbal interaction, and the use of arti-

facts and technologies, identifying routine practices and problems and the resources for their 

solution.” (Jordan & Henderson, 1995, p. 39). Interaction Analysis is grounded in the fields of 

Conversation Analysis and Ethnomethodology and thus focuses on the details in interaction, 

assuming that talk-in-interaction3 is inherently ordered (Sacks, 1984).  

Sacks (1984) coined the term ‘machinery’ (p. 27) to stress that interaction is not contingent 

but that it follows certain rules that participants silently agree on. Members of a society dis-

play the orderliness of the conversation to each other by the way they design their talk and 

every utterance displays the recognition and analysis of the orderliness of the previous speech 

(Schegloff & Sacks, 1973). Thus, interaction is sequentially organized and speakers display 

their understanding of the prior talk-in-interaction when designing their own turn at talk. This 

understanding can then be approved or corrected by the original speaker. This is referred to as 

‘next-turn proof procedure’ in the literature (e.g. Hutchby & Wooffitt, 2008, p. 15; see Sacks 

et al., 1974, p. 728 for the term ‘proof procedure’).  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 Talk-in-interaction is commonly used to describe the object of conversation analysis as it in-
cludes a wider range of actions than the term conversation in its classical meaning covers 
(Schegloff, 2007, pp. xiii-xiv). 
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In more recent literature reference is also made to the ‘next-action proof procedure’ (Broth & 

Mondada, 2013, p. 52) to stress that not only speech but also embodied responses can display 

the understanding of the previous action. By mutual orientation to a certain action the partici-

pants display and approve its relevance for the course of the interaction. 

Originating in Conversation Analysis, Interaction Analysis approaches the data without spe-

cific hypotheses but identifies phenomena that are salient in the data (Sacks, 1984) (see sec-

tion 3.10 on analytical method for greater detail). 

2.2. Sequences: Adjacency Pairs and Conditional Relevance 
Human interaction is sequentially organised, which means that utterances are not simply fol-

lowing one after another but that they project back on what has been said before and influence 

the following interaction. An action reflects the orientation to previous talk-in-interaction in 

its design and builds the ground for next actions.  

‘Adjacency pairs’ (Schegloff & Sacks, 1973, p. 294) are the most common type of sequences. 

Schegloff (2007) describes adjacency pairs as being uttered by two different speakers that 

produce one turn each. These turns occur in an order with the first turn being called ‘first pair 

part (FPP)’ (Schegloff, 2007, p.13) and the second turn named as ‘second pair part (SPP)’ 

(p.13). Producing a FPP is taking initiative for further interaction whereas the SPP is a re-

sponse to the first pair part. Several different pair types can be distinguished and to build an 

adjacency pair, the FPP and the SPP need to be of the same type. Examples for pair types are 

question-answer and greeting-greeting sequences.  

Consequently Schegloff (1968) states that the FPP makes the SPP conditionally relevant, 

which means that a certain response to the first turn needs to be produced. The FPP of an ad-

jacency pair requires a response to terminate the sequence, so for example questions require 

an answer. If the SPP is not produced, the response is referred to as ‘officially absent’ 

(Schegloff, 1968, p. 1083). If someone does not produce a return greeting on being greeted, 

the speaker producing the greeting will draw certain conclusions such as that the other did not 

hear the greeting or is ignoring it on purpose. Members of a society share knowledge about 

which inferences can be drawn from an officially absent response in human interaction and 

thus, the speaker who decides to not comply with the conditional relevance of the SPP is also 

aware of the inferences the other speaker will draw. For instance not answering a question 

posed by a stranger on the bus although one is conscious and awake will most likely be per-

ceived as being cold shouldered, especially if there have been several attempts to start a con-

versation by the other.    
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Sacks (1992) describes a form of sequences that are similar to adjacency pairs but do not 

share the same conditional relevance. In his study of calls to an Emergency Psychiatric Hospi-

tal Sacks discovered that speakers create ‘slots’ (Sacks, 1992, p. 4) in the conversation: given 

the utterance of one participant, a certain other action would be an appropriate response and 

should be produced by the partner. Thus, by creating a slot, the speaker makes ‘a ‘natural’ 

next action’ (ten Have, 2007, p.15) relevant that would naturally follow. By saying “This is 

Mr Miller” in a phone conversation with a stranger, one creates a slot for the other speaker 

also to state his or her name. Sacks (1992) also puts forward that by selecting a certain way to 

address the other, the first speaker also defines the shape of the other’s answer, as he or she 

should respond with a statement of the same form and saying something like “This is Mrs 

Potter”. However, the relevance to fill the slot can be more easily ignored. If the speaker is 

not willing to provide the projected answer, he or she can proceed with another topic without 

causing interactional trouble. In contrary to asking the question “What is your name?” provid-

ing a slot does not make the appropriate information (the name) conditionally relevant in the 

same way that an adjacency pair does. According to Sacks, this is because providing a slot is 

a ‘non-accountable action’ (Sacks, 1992, p. 5), which means that it will not be countered by 

questions about the reason for this action. Explicitly asking a person for his/her name how-

ever can project the question why the other is asking for this information. Thus, providing a 

slot is a more subtle way of requesting information than asking a direct question as it makes it 

easier for the other to deny the request of information. 

2.3. Turn-Taking 
Interaction is not only organised sequentially but can also be structured into turns at talk that 

have to be negotiated by the participants in a conversation. This phenomenon is referred to as 

‘turn-taking’ (Sacks et al., 1974, p. 696). Talk is organised into ‘turn constructional units’ 

(Sacks et al., 1974, p. 701) (TCUs) and ‘transition-relevance places’ (Sacks et al., 1974, p. 

703) (TRPs). At every transition-relevance place, the different parties need to decide who is 

taking the next turn. Sacks et al. (1974) proposed three different ways of turn allocation. First, 

the current speaker can select the next, for example by addressing4 the other. Another option 

to allocate a turn is self-selection. If the current speaker did not select the next speaker, an-

other person can take the turn at a TRP. Third, if the current speaker did not select the next 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 The most common way to address someone is by producing the first pair part of an adja-
cency pair. The combination of an adjacency pair with an address term such as the name or 
with the direction of the gaze to the selected next speaker is probably the strongest way of 
next speaker selection (Sacks et al., 1974, p. 717). 
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and no other party took the turn at the transition-relevance place, the current speaker can de-

cide to continue.  

Sacks et al. (1974) also suggest that usually only one person talks at a time. Overlap of the 

speech of different speakers is common but does not continue for a long time because usually 

one of the parties will initiate a ‘repair’ (Sacks et al., 1974, p. 701) by interrupting their turn 

to give way to the other. Speakers avoid overlaps and gaps between turns, as they develop 

means to reduce their occurrences and will apply mechanisms to repair them, if they occur.  

Since silence should be avoided, it can become meaningful if it nevertheless occurs. Sacks et 

al. (1974) introduced different terms to distinguish between several types of silence, depend-

ing on its placement. A silence that occurs within the turn of one speaker and not at a transi-

tion-relevance place is called a ‘pause’ (Sacks et al., 1974, p. 715). If the current speaker is 

for example searching for a word and remaining in silence for a short while, this would be a 

pause. The silence that reflects the negotiation of the next speaker between two turns is re-

ferred to as a ‘gap’ (Sacks et al., 1974, p. 715) and is to be kept short. A gap can be trans-

formed into a pause if the same speaker continues or it can be prolonged because none of the 

speakers takes the turn. In the latter case it called a ‘lapse’ (Sacks et al. 1974, p. 715).  

Pomerantz (1984) distinguishes between ‘preferred and dispreferred next actions’ (Pomerantz, 

1984, p. 63). She notes that turns, which produce a preferred next action, follow the rule of 

minimizing gap and thus come without delay. When producing dispreferred actions however, 

participants make use of the practices of conditional relevance and silence to display that they 

do not agree. The members of an interaction orient to this: If the first pair part of an adja-

cency pair is followed by silence, the producer of this FPP will expect to get a dispreferred 

answer, such as for example a decline to an invitation. Thus, when confronted with silence 

and in expectancy of a dispreferred answer, this speaker may change his or her first pair part 

to obtain a preferred response (Davidson, 1984).  

However, speakers with different cultural backgrounds might not agree in their perception of 

when a response is delayed. Stivers et al. (2009) note that the rule of minimal gap and mini-

mal overlap is consistent among various cultures but the ‘calibration’ (Stivers et al., 2009, p. 

10590) of the speakers in terms of delay perception varies. While a first response (embodied 

or verbal) after a silence of 0.2 seconds will be perceived as delayed by for instance Dutch 

and English speakers, it would still seem to be on time for a Danish interactant. 
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2.4. Recipient Design  

An important feature of talk-in-interaction is that it is produced in orientation to its particular 

addressee, which is a phenomenon referred to as ‘recipient design’ (Sacks et al., 1974, p. 

727). Based on the assumptions about the interactional partner, humans adjust their talk-in-

interaction to reflect and be suited for the specific needs of this recipient. These assumptions 

concern properties of the recipient such as his/her knowledge, motives and expectancies and 

they constitute a ‘Partnermodell (partner model)’ (Deppermann & Blühdorn, 2013, p. 9), 

which forms the cognitive basis of recipient design. Humans apply various strategies to infer 

the properties of their addressee. Thus, for instance speakers perform a ‘membership analysis’ 

(Schegloff, 1972, p. 88) to determine the categories that their recipient is member of to draw 

inferences about the recipient’s knowledge. Sacks (1992) noted that ‘category sets’ (1992, p. 

40) are a crucial source of knowledge about the interactional partner. Knowing the category 

of one’s partner for the sets, gender or nation for instance, one can infer useful information 

about the other, which will shape the further interaction (Sacks, 1992). When for example re-

ferring to a location, the category that the recipient is member of (such as “from the same 

area” or “stranger to this place”) is crucial for selecting the correct reference to a location 

(Schegloff, 1972). Thus, membership analysis is crucial for building the partner model. 

As Deppermann and Blühdorn (2013) point out, the partner model is not static but continu-

ously modified. Since the initial assumptions often do not perfectly match the recipient’s real 

properties, they are constantly changed during the course of the interaction, also because the 

addressee’s knowledge and motives may change over time (Deppermann, in press). The re-

cipient design is also subject to the next-action proof procedure that participants perform to 

ensure the appropriateness of their talk-in-interaction. By constant monitoring and adjusting 

to the reactions of the recipient orientation to the recipient is preserved. To achieve this, turn 

length is adapted online and sentences might be re-designed while being uttered to comply 

with changing assumptions about the co-participant, such as for example caused by embodied 

cues like gaze (Goodwin, 1979). Humans apply a means called ‘try-marker’ (Sacks & 

Schegloff, 1979, p. 18), which refers to the procedure of introducing a term with up-

ward/raised intonation and waiting for the other to display recognition. If the recipient does 

not show confirmation, the speaker will try another referent. Similarly, they can perform a 

‘topic analysis’ (Schegloff, 1972, p. 96) to determine whether a certain reference will be ap-

propriate given the current topic of the conversation. Apart from turn size (Goodwin, 1979; 

Roche, 1998), other phenomena such as for example word selection (Schegloff, 1972, 1996; 
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Sacks & Schegloff, 1979; Roche, 1998), and loudness (Roche, 1998; Schmitt & Knöbl, 2015) 

can be adjusted with respect to the particular recipient.  

While most research on recipient design has been focusing on the selection of referential 

terms (Schegloff, 1972, 1996; Sacks & Schegloff, 1979; Isaacs & Clark, 1987; Stivers, En-

field & Levinson, 2007), recent studies stress its multimodal character (e.g. Schmitt & Knöbl, 

2015). Deppermann (in press) suggests that recipient design does not only occur in the con-

text of effectively adjusting to the interactional partner but can also be applied to learn more 

about the knowledge of the addressee by deliberately not adapting to the recipient’s proper-

ties, which he refers to as ‘counterfactual recipient design’ (Deppermann, in press, p. 4).    

2.5. Recipient Design for a Robot as a Co-Participant with Limited Capabilities 

As conversation analytic research suggests that humans always adjust their actions to a spe-

cific recipient, this is likely to also apply to the interaction with an artificial communicative 

partner. Several studies suggest that when confronted with a new situation in which no prior 

interactional conventions are defined, humans adapt in accordance with the capabilities and 

needs that they assign to the communicative partner (Fischer & Moratz, 2001; Fischer, 2011b; 

Newman-Norlund et al., 2009). In human-robot interaction, the range of possible assumptions 

is broader than in human-human interaction, and strong interpersonal variations in the way 

humans react to the robot’s behaviour have been reported (Fischer, 2011a, 2011b; Fischer & 

Saunders, 2012). For instance depending on whether the participants perceive the robot as 

‘social actor’ (Fischer, 2011a, p. 53), they display different behaviour. Contrarily to what has 

been suggested by others, Fischer (2011b) indicates that humans neither transfer human inter-

actional rules one by one to the interaction with the robot nor do they have conventions for 

talking to robots as more limited recipients. Rather, they adapt based on the feedback that 

they get from the robot. Although initial partner models concerning the robot might differ a 

lot among participants, their recipient design will converge to being more appropriate during 

the course of the interaction, given that the robot provides sufficient feedback (Fischer & 

Saunders, 2012). Thus, similar as described for human-human interaction, speakers make 

some initial assumptions to build a partner model, which they then successively adjust by ap-

plying a proof procedure for evaluating the appropriateness of their recipient design.  

Although several studies show that participants’ prior assumptions and partner models influ-

ence the way they design their talk-in-interaction, there is very little research on how their re-

cipient design actually looks like. Fischer and Saunders (2012) investigate changes in recipi-

ent design over five sessions of interaction with a humanoid robot. They suggest that partici-

pants change their behaviour to produce more turns, fewer gazes at the robot, more feedback 
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and shorter utterances. However, the robot’s interactional capabilities improve in between the 

sessions, as it is able to learn from the interaction, which makes it not directly comparable to 

the study at hand.  

Since the research on recipient design for robots is so limited, related topics may be con-

sidered. Fischer (2011a) as well as Fischer and Saunders (2012) suggest that in having limited 

understanding capabilities, robots share important properties with non-native speakers. Simi-

larly as in the interaction with robots, the prior expectations and goals of a speaker determine 

how interaction with non-native speakers is managed (Fischer & Saunders, 2012; Fischer 

2011a; Roche, 1998). Roche (1998) reports that native speakers adapt to foreigners in terms 

of phonology (more and longer pauses, increased loudness, careful articulation, emphasis of 

information by stressing it), morphology (shorter utterances, less inversion, more questions) 

and semantics (limited lexicon, more content words, more nouns and verbs). The topic choice 

is affected and the interaction is characterized by more question-answer pairs, more repeti-

tions and increased application of embodied behaviour. 

2.6. Conversation Analysis and Human-Machine Interaction  
Since there are no conversation analytic theories on human-robot interaction, the background 

provided here is based on a study by Suchman (1987) on human-machine interaction. Such-

man (1987) stresses in her study about the interaction with copying machines that since the 

machine’s behaviour cannot be manipulated during the interaction, the designer has to make 

assumptions about how the future interaction will look like. This creates a crucial challenge 

for human-machine interaction since the interaction will only be successful if the user under-

stands the machine’s actions in the same way as intended by the designer (Suchman, 1987, p. 

144).  

Similar as in human-human interaction, Suchman (1987) suggests that actions can become 

conditionally relevant. The user has to produce an adequate input that causes a state transition 

in order for the machine to proceed. A response by the machine is thus understood as an ac-

knowledgement of the human’s input. The lack of a reaction by the machine is treated as sign 

for incompleteness of the human’s action and the repetition of the instruction will be inter-

preted as a call for repair (unless it is an iterative procedure) (Suchman, 1987). One way to 

interpret repetition in human interaction is to treat it as trouble in hearing. If so, humans will 

repeat their previous action. If the speaker assumes that there is a problem in understanding, 

he or she will reformulate the initial action (Suchman, 1987).  
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In Suchman’s study (1987), neither of the two strategies was appropriate to repair the trouble 

with the machine. However, as this study will demonstrate, it is exactly trouble in hearing and 

trouble in understanding that causes Nao to repeat. Since the two kinds of trouble are often 

not clearly separable, participants display difficulties when encountering repetition. Orienting 

to the fact that in human-interaction the co-participant usually does hear, humans tend to treat 

the repetition as indication of repair. Sometimes this results in the reformulation of a turn 

when simple repetition would be sufficient. Thus, the way that humans interpret trouble in the 

interaction can crucially determine how they adjust their recipient design in further turns and 

thus influences how they manage the interaction as a whole. 

 

3. Methodology 
In this section, both the preparation of the robot and the Interaction Analytic framework are 

presented. Beginning with the framework, interaction design and programming of the robot, 

this section proceeds with giving information on the participants, the experimental setup, re-

cording of the interaction, ethics and pilot studies. It is completed by the description of the 

transcribing process and the analytical method.   

3.1. Framework  

The robot that was used for the study is a NAO Next Gen robot provided by the robot student 

union Föreningen för Intelligenta Autonoma System (FIA) at Linköping University. To enable 

the robot to interact with humans, it first needed to be programmed in an appropriate way. 

Programming was carried out in the Choregraphe (Aldebaran Robotics, 2006) interface, 

which can be downloaded from the website of the robot manufacturer Aldebaran. The inter-

face provides a fast way to create simple behaviour. Among others, the programming lan-

guage Python allows to add more complex logics to the modules previously created in Chore-

graphe.  

3.2. Designing the Interaction 
After exploring the possibilities and limits of the robot and studying examples in existing re-

search (for example Pitsch et al., 2009; Yamazaki et al., 2009; Mutlu et al., 2006; Mutlu et al., 

2009), the author decided to let the participants play a game with the robot. This allowed for 

more verbal interaction than when for example letting the robot tell a story and at the same 

time laminated the inability of the robot to have a longer conversation, in which the answers 

of the human are not predictable. An existing charade program was used as a basis for devel-

oping the program for the study. As the existing program was quite simple in interactional 
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terms, the puzzles were incorporated into a new program with a different logic and more 

verbal interaction to better suit the purpose of producing a longer verbal interaction. After 

introducing itself, the robot would ask the participant for his or her name and pose two yes-no 

questions. The robot would explain the game and with agreement of the human, it would start 

imitating things and animals and ask the participant to guess the terms that it was aiming for. 

The robot would imitate a plane, a horse, a flute, a saw, a clock, a monkey, a drum and a tele-

phone using gestures and playing sounds. Depending on the correctness of the participant’s 

answer, the robot would reply in different ways and proceed with the next term. Finally, the 

robot would announce the score and close the interaction with a short good-bye sequence. A 

flow chart of the program is provided in the appendix. 

3.3. Programming the Robot’s Behaviour  
The program was split into several modules that are represented as visual boxes in the Chore-

graphe interface (Figure 1). In an initial box, the language for the speech synthesis and speech 

recognition were set to English, a variable for counting the correct scores was initialised and 

the robot was made to stand up. A module to shut down the running program by touching the 

bumpers in the robot’s feet was implemented to enable the author to stop the program at any 

time5. 

 

Figure 1. Choregraphe interface root node representing the basic logic of the program. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 This option was useful for developing, as often only parts of the program should be tested 
and this provided an easy way to make the robot return to its initial sitting position. It was 
also implemented as an option to shut down the program in a controlled way in case of 
trouble during the experiment.  
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In the introduction module, the robot would first introduce itself by waving and speaking and 

then ask for the participant’s name. The speech recognition in this module was implemented 

by using a Speech Recognition Box, which has a list of possible words and a confidence 

threshold for recognition that can be modified. The robot is only listening for sounds when the 

speech recognition module is activated, which is indicated by blue glowing lights at the side 

of the head. This limited ability to listen is a crucial difference to human interaction. As hu-

mans are able to monitor their conversational partner’s utterances on-line at any point in the 

interaction they can also respond to all actions of their recipient. The robot however can only 

react to utterances that are made during the time it is listening. On-line monitoring of the oc-

curring sounds is not possible in the robot, since otherwise it would recognize its own speech 

as input and run the danger of an infinite loop.  

When a word from the list of possible input words is recognized, the eyes will flash in green. 

Contrarily, if a word is recognized but does not match one of the keywords in the list, the eyes 

flash in red. As long as the robot does not detect any input, the colour of the eyes stays the 

same. Unfortunately the performance of the speech recognition decreases with a long list of 

words that the input sounds are matched against, as there are more options that might share 

similarities with the input. In practical settings in which the participants are not used to speak-

ing to the robot this means that using many different options will increase the probability of 

recognizing a wrong input or not passing the confidence threshold and thus asking the same 

question again and again6.  

During the whole introduction part, the robot was programmed to use gestures to underline 

the talk. Although the robot can perform a variety of relatively complex gestures, it is not able 

to monitor any visual behaviour of the human. Thus, if humans react to the robot’s gestures, 

this does not influence the robot’s behaviour. Similarly, nodding or shaking the head does not 

suffice as an answer when interacting with the robot.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6 To prevent trouble with the speech recognition, the names of the participants were hard-
coded into the program. This was not the best solution to solve this problem in programming 
terms as this prohibits reusing the program for names that differ from the one specified in the 
word list. Since the goal was to make interaction as smooth and natural as possible, the author 
decided to keep this limitation. One option to solve this would have been to record the name 
of the participant while he or she was speaking and then replay it later, but this sounded rather 
strange (like on a phone mailbox). By writing the name into the program, the robot would say 
the name with its normal voice.  
Similarly, only “yes” and “no” were accepted as answers to the yes-no questions. Allowing 
for more options to express confirmation would have made the program more flexible. How-
ever, more options would have increased the probability of errors in the speech recognition. 
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After greeting the participant with his or her name, the robot would suggest to play a game 

(Figure 2). By saying “yes”, the subject would agree on playing and the robot would proceed 

to explaining the game. On saying “no” the robot would sit down and stop the program.  

 

Figure 2. Choregraphe interface ask_game node with the different answer options displayed 

in the Switch Case box.  

In the game module, Choice Boxes were used instead of the simpler Speech Recognition 

Boxes as they allow for more options. In contrast to the Speech Recognition Box, which only 

allows to set one confidence threshold and a word list, the Choice Box provides more possi-

bilities like the repetition of a question on request or asking whether the term was understood 

correctly. Thus, the robot will not only react to the specified words but also to commands 

such as “what” or “pardon”. To allow for more freedom, the Choice box comes with two dif-

ferent thresholds for the speech recognition.7 Setting both thresholds to different values al-

lows for a higher probability of accepting inputs. If the robot registers an input but is not sure 

about the exact word, the robot will state the candidate word and ask whether it has under-

stood correctly.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 The minimum threshold to understand determines whether the robot will recognize an input 
or just treat the sounds as silence. The minimum threshold to be sure determines the proba-
bility that the robot will match the input with a word from the word list. The minimum thres-
hold to understand was set to 0.32 and the minimum threshold to be sure was set to 0.35.  
The threshold to be sure about an answer was determined by trying out several different 
values in the range of 0.2 and 0.45. The threshold to recognize was set to a different but still 
close value, as the difference determines how often the robot will ask whether it understood 
correctly.  
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The thresholds were set after repeated careful testing both by the author and in the pilot study. 

Setting the thresholds allows for a more variable interaction and determines how many false 

positives and false negatives will occur during the game. Sometimes, the robot would mistak-

enly accept an input that was not correct or reject correct guesses. Setting the value for ac-

cepting an input as correct determines how close the participant’s utterance needs to match 

the words in the list to be accepted. If it is set too low, even the statement “I don’t know” will 

be accepted as correct answer. A too low threshold for detecting an input results in more mis-

takenly recognized repeat commands such as “pardon”. If both thresholds are set too high, the 

robot will not accept any of the participant’s inputs as correct. 

After the game the robot would announce the score, which was calculated by increasing a 

counter for every correct answer. This counter was implemented by adding Python code to the 

boxes in Choregraphe, as the value needs to be stored and retrieved from the memory. After-

wards the robot would thank the participant for the game, give a blown kiss and sit down. The 

blown kiss gesture and sound were also taken from the original charade program as it made 

the robot seem more spontaneous and individual and thus more human-like. After sitting-

down the program was ended so the robot would still be switched on (glowing eyes) but not 

move or react any more. 

3.4. Participants 

The material used for this thesis was gathered at Linköping University by filming the interac-

tion of students with the Nao robot. Volunteers for the study were asked to sign up by filling 

in a short survey on the platform Surveymonkey8. The survey was a means to get an idea of 

the participants’ background knowledge before scheduling a meeting. 13 (5 female, 8 male) 

out of 16 people that completed the survey participated in the experiment. The subjects who 

had signed up but did not participate in the experiment dropped out because no meeting could 

be scheduled. 

The participants were all interacting with a robot for the first time but they had varying inter-

ests in robots and different programming skills. This was a means to represent different de-

grees of prior knowledge about robots (see the appendix for exact figures). The subjects were 

from six different countries (Table 1) and had four different native languages (Table 2). Four 

were native English speakers and nine had a different mother tongue, but they were fluent in 

the English language. Including subjects from different countries was a means to represent a 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 https://www.surveymonkey.com/home/ 
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variety of cultural backgrounds and thus focus on the parts of the interaction that are similar 

for all participants and not specific for a certain culture.  

Table 1. Countries and number of participants from each country.  

Country No. of Participants 
Sweden 4 
France 3 
Spain 2 
USA 2 
Canada 1 
Great Britain 1 

 

Table 2. Native languages and number of participants.  

Language No. of Participants 
English 4 
French 4 
Swedish 3 
Spanish 2 

	  
3.5. Conducting the Experiment 
When participants entered the lab where the experiment took place, the robot would be put in 

place and switched on, which means that the eyes were glowing blue. Preceding the actual re-

cording, participants were briefly informed about the usage of the data and asked to give their 

consent by signature. Participants were told to wait until the robot would start the interaction. 

They were not specifically instructed on how to interact with the robot. During the interaction, 

the author would sit behind a glass window behind two big computer screens and thus be out 

of sight for the subjects. The subjects were informed that the experimenter would sit there 

only come to help in case of greater trouble with the robot. After the six-minute interaction 

with the robot, the participants were asked four short questions to describe their experience 

during the interaction. The data is not included into the analysis but is provided in the appen-

dix.  

3.6. Recording the Interaction 
The interaction was filmed using two stable cameras that were placed at different angles and 

distances to the scene. Following the discussion in Heath, Hindmarsh and Luff (2010), stable 

cameras were considered more appropriate for this setting, as they are less intrusive and al-

lowed the author to keep away from the scene by sitting behind a glass wall. Thereby, the par-

ticipants were encouraged to concentrate on the interaction with the robot and not to orient 

towards the experimenter if problems in the interaction would occur. The camera that was 
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placed closer towards the scene was equipped with an external microphone to ensure suffi-

cient sound quality of the recording as the moving joints of the robot caused some additional 

background noise. The area where the author was waiting was not recorded, thus, if the par-

ticipants oriented into that direction only the participant’s visual behaviour is recorded. As the 

author was hidden behind the computer screens though, the participant could not see the 

author’s face and thus not interact with her during that time.   

Due to technical errors, for one participant no video could be retrieved from the camera that 

was directed at the participant’s face. As the recording from the second camera still exhibits 

sufficient quality for an analysis, the subject was kept in the study.  

3.7. Ethics 

Participants were given information about the purpose of the research and the video recording 

of the experiment as well as the publishing of the data in the thesis before signing up for the 

study. Informed consent was obtained on paper in the lab. Participants were informed about 

the confidential treatment of the data and agreed on the publishing of transcripts and pictures 

of them interacting with the robot under a pseudonym and the presentation of short video 

clips during presentations of thesis in the thesis seminar (see appendix). The experiment 

would only be started after all questions were resolved and with agreement of the participant.  

The names of the participants were replaced by pseudonyms with respect to Conversation 

Analytic conventions such as maintaining the same amount of syllables and the stress pattern, 

keeping the gender, indicating the cultural background (unless this can be used to identify the 

participant) and a pseudonym of the same frequency as the real name (Antaki, 2011). 

3.8. Pilot Studies  
A peer Cognitive Science student participated in two pilot studies that were carried out to im-

prove the experiment. The first pilot mainly aimed at improving the interaction with the robot 

and ensuring the quality of the questionnaires, whereas the second pilot was helpful in finding 

a good camera position and setting the final thresholds for the speech recognition. The inter-

action with the robot was filmed during both pilot experiments, which allowed for a detailed 

study of the parts of the interaction that still needed to be worked on. The pilot studies were a 

good means for getting an idea about how the interaction of a person interacting with a robot 

for the first time and without help could work.  

As a result from the experiences with the first pilot study, the design of the robot was changed 

towards a more natural, flexible and interesting interaction. The pilot study helped to get an 

idea to what degree humans adopt to the robot as the pilot used full sentences, which makes 
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the interaction with the robot more troublesome and needs to be considered in setting the 

thresholds for the speech recognition. As a result the logic of the program was changed, more 

variable gestures were added and the speech of the robot was made more variable and thus 

less mechanic. The pauses that the robot took between asking a question and getting ready to 

listen were shortened, as they impeded turn-taking and caused trouble in the interaction as the 

human would start talking before the robot was actually listening. 

The second pilot study served for the fine-tuning of the thresholds for the speech recognition 

and improvement of the stability of the robot. As the participant seemed to be scared by the 

jiggling of the robot during some movements, these parts of the program were slightly 

changed. Determining the best angles for the cameras with the pilot and trying out the process 

of switching on the cameras before the experiment gave important insights for optimizing the 

procedure of the actual experiment.  

3.9. Video Synchronization and Transcription 

The videos were imported into the ELAN Linguistic Annotator software (Max Planck Insti-

tute for Psycholinguistics, 2001). Using this program, the videos obtained from the two cam-

eras could be synchronized in an easy and precise way. Videos were prepared and structured 

for further use by annotating the rough structure as well as interesting findings. First watching 

and annotating the videos in ELAN helped in getting familiar with the material.  

When starting the transcription process, videos were first watched and roughly transcribed in 

ELAN. This was helpful to get an overview over the scenes and to recognize words that might 

be difficult to identify using solely the audio material. In a second step, the program Audacity 

(Mazzoni et al., 1999) was used to transcribe prosody and to identify pauses and overlaps 

more accurately. Producing the verbal transcription in this two-step procedure enabled the 

author to clearly separate the exertion of the two distinct abilities “to recognize words [and] to 

clearly hear sounds” (ten Have 2002, p. 14). First watching the video while transcribing al-

lowed recognizing the uttered words in the context they were produced. Working with the 

audio track in Audacity helped to concentrate on the actual sounds also using the visualization 

of the sound waves. The verbal conduct was transcribed using the transcription conventions 

suggested by Jefferson (2004). Finally, the course of visual behaviour was transcribed using 

ELAN. In this step, the author also exported the frames showing the movement to later sup-

port the transcript. The transcription conventions for the visual conduct follow the suggestions 

by Mondada (2007). All transcription symbols used in this thesis are provided in the appen-

dix.  
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3.10.  Analytical Method 

Originating in Conversation Analysis, Interaction Analysis approaches the data without spe-

cific hypotheses but identifies phenomena that are salient in the data (Sacks, 1984). To facili-

tate the analysis, special focus was put on determining the sequences in the transcribed talk. 

Pointing out the structure of the interaction, it was easier to identify interesting aspects. In a 

subsequent step, similar instances of a certain aspect were collected and compared, trying to 

find a general pattern. Similarly, short scenes that differed in a certain aspect were gathered 

and contrasted, as they display the existence of a framework of rules that should be attended. 

Participants publicly display their understanding of previous talk-in-interaction in their own 

actions and this is also available to the analyst. The participants’ next-action proof procedures 

are not only available to their co-participants but also build the basis for the analysis as the re-

searcher relies on them as proof for the correct interpretation of the talk-in-interaction (Sacks 

et al., 1974). As Lynch (1997, p. 247) stresses, the analytic work consists in formalizing the 

practices deployed by the participants. Although the members in the interaction display their 

analysis in their next-action proof procedures, they do so locally and are not consciously for-

mulating the interactional rule behind. It is the researcher who describes the theoretical 

underpinning by analysing the alignment of one speaker with the actions of the other.  

The material was discussed in a data session with two peer Cognitive Science students with 

background knowledge in Interaction Analysis for about ninety minutes. During the data ses-

sion, short video clips were presented and the corresponding transcripts were presented on 

paper. The data session served as a means to generate ideas and check whether others per-

ceive the scenes in the same way.  

 

4. Analysis  

Humans apply several strategies to manage the interaction with the robot. They change their 

assumptions about the robot during the course of the interaction, as evidenced by their modi-

fied recipient design. Participants start off with very different initial assumptions. While most 

of the subjects treat the humanoid robot as complying with the human conversational rules, 

one participant does not orient to the robot as a social actor. During the course of the interac-

tion humans adapt their word selection, turn design, prosody, loudness and turn-taking to suit 

the conversational capabilities of the robot.  
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4.1. Display of the Initial Assumptions about the Robot 

The robot takes initiative by getting up, waving and greeting the participant by saying 

“Hello”. In human interaction, greetings are one example for the first pair part of adjacency 

pairs (Schegloff, 1968) and thus require a return greeting, which constitutes the second pair 

part. The majority of the participants complied with this conditional relevance and immedi-

ately greeted the robot back by saying “Hello”, “Hi” or “Hey”. In some cases this was accom-

panied by an embodied response (waving back) as well.  

The following transcript is an example of a verbal return greeting. Rachel9 answers the ro-

bot’s greeting by saying “Hello” after a short gap.  

Excerpt 1. BDMV_13 [1:30-1:35]  

 

Since the robot is pausing after the greeting, Rachel takes the turn and adds the SPP to the 

greeting (l. 03), thus turning the pause in the robot’s speech into a gap between both turns 

(Sacks et al., 1974). By producing the return greeting, Rachel follows the rules of human turn-

taking which state as a first rule that if the technique of a current speaker selecting the one to 

talk next has been applied, “then the party so selected has the right and is obliged to take next 

turn to speak” (Sacks et al., 1974, p. 704). As Sacks et al. (1974, p. 717) further state, the 

most common way to do so is by producing a first pair part and thereby addressing the next 

speaker as the one to continue. By adding the SPP the participant thus does not only acknow-

ledge the conditional relevance of the robot’s utterance but also displays that she assumes the 

robot also to attend the rules of human turn-taking. The other participants who perform a 

verbal return greeting do so in a very similar way (see the appendix for a collection of all ex-

amples of return greetings). By producing a return greeting they add the second pair part to 

the adjacency pair started by the robot and thus terminate the greeting sequence. As Sacks 

(1992) points out, “Hello” is only interpreted as a greeting in the context of openings, so by 

orienting to the robot’s “Hello” and waving, participants display that they treat this as the 

opening of the interaction.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 All names used in this analysis are pseudonyms that were chosen according to conversation 
analytic conventions. Written consent on the publishing of the images provided in this analy-
sis was obtained from the participants (see section 3.7 on ethics for details). 

Excerpt 1. BDMV_13 [1:30-1:35]  

01    Nao +(0.6) hello:  
 nao +waving --> 
02  (0.6) 
03 Rac ↑he↓llo: 
04  Nao i’m nao. 
05  (0.8)+ 
 nao   -->+ 
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Participant Gary displays an even stronger orientation to the sequentiality of Nao’s utterances. 

Thus he does not only add the SPP to the greeting, but also introduces himself immediately 

after Nao did so and thus produces the action that would be made relevant in human interac-

tion. Sacks (1992) described this phenomenon in his first lecture, noting that humans create 

slots in their interaction by producing utterances that project a certain response. Saying “My 

name is Nao” is thus an implicit way of asking the other for his or her name as it would be 

appropriately answered by also stating one’s name. Gary fills the slot created by the robot 

thus demonstrating his alignment with the specified sequential rule.  

Excerpt 2. BDMV_4 [0:42-1:25] 

 

Nao introduces himself by saying “I’m Nao” (l. 04). After a slightly longer gap than when 

producing the return greeting, Gary also states his name (l. 06) and thereby fills the slot with 

the action that has been made relevant by Nao. He does so by copying the sentence structure 

of Nao’s utterance and thereby also follows the rule stated by Sacks (1992, p. 4) that the first 

speaker determines how the other should answer by the way he or she designs her utterance. 

As illustrated by Sacks, statements of the form we are looking at are non-accountable actions 

and thus, a refusal to produce the natural next action does not produce trouble in the interac-

tion. An explicit question for the name can hardly be ignored, and in this context, in fact must 

be answered correctly to proceed the interaction with the robot. However, in this place, it is 

not required that Gary gives this response. Doing so, he does not only show strong orientation 

to the sequential nature of talk-in-interaction but he also displays his assumption that the robot 

does orient to this basic feature of interaction. 

From a programming perspective, the robot does not perceive the information Gary produces, 

as it is not “listening” for it. Thus, Gary seems to make the assumption that the robot can hear 

like a normal human. Considering Gary’s hesitance to produce his turn (the 800ms silence in 

l. 05 could be considered as a lapse) might display however, that he is waiting for the robot to 

continue. As the silence is prevailing, Gary takes action and ends the silence, thus follows the 

rule to minimize gaps and overlaps stated by Sacks et al. (1974). Given Nao’s previous utter-

ance, the natural next action is in fact to fill the slot and state his name.  

 

Excerpt 2. BDMV_4 [0:42-1:25] 

01    Nao +(0.6) hello:  
 nao +waving --> 
02  (0.4) 
03  Gar  >hi< 
04  Nao (0.5) i’m nao.  
05  (0.8) 
06  Gar i’m+ gar[y] 
 nao -->+ 
07  Nao        ↑[i]’m a ro:bot 
!
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Gary is the only participant who immediately adds his name. However, also others show a 

strong orientation to this form of implicit information request and state where they were from. 

In contrast to Gary however, these participants do not take the turn immediately but wait until 

Nao explicitly selects them as next speaker by addressing them with a question (Sacks et al., 

1974). They save their part of the sequence pairs until Nao lets them take the turn and thus 

orient to larger units in the interaction. It is a bit like in walkie-talkie talk, in which one has to 

wait until the co-participant is actually pressing the button to listen. Thus these participants 

display their assumption of social but technically limited interaction. 

In the following transcript Sara uses her turn to add all her parts of the sequence pairs that she 

saved up until now. She has tried twice to produce a return greeting when Nao was first greet-

ing her. However, her trials have been overlapping with Nao’s turns and Sara has stopped her 

turns, thus following the rule of minimizing overlap (Sacks et al., 1974). When the robot asks 

for her name, she first produces a return greeting, then adds her name and after that also pro-

vides information where she is from.  

Excerpt 3. BDMV_12 [1:49-1:59]   (Remark: da ↑dup:: is the transcription for the tone that 

signals that Nao is listening, da ↓dap:: for the tone that signals the end of the listening time) 

 

 

 
 

01 Nao  i come from fra:nce 
02 Nao ↑what’s ↓your name?  
03 Sar (0.3) [hh ha:- ] 
04 Nao      *[d#a #↑du]p:#:  
 sar      *... wave ,,,,, --> 
 im         #1 #2     #3 
!

!
Image&1&P13*1*00*00&

!
Image&2&P13*1*00*149&

!
Image&3&P13*1*00*404

01 Nao  i come from fra:nce 
02 Nao ↑what’s ↓your name?  
03 Sar (0.3) [hh ha:- ] 
04 Nao      *[d#a #↑du]p:#:  
 sar      *... wave ,,,,, --> 
 im         #1 #2     #3 
!

 
 Image 1        Image 2           Image 3 
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In this short sequence Sara provides actions that are made relevant by Nao and displays her 

assumptions about turn-taking with the robot.  

When finally explicitly selected to speak, Sara tries to produce her return greeting again. She 

starts at the point in the interaction where a transition-relevance place would be found in hu-

man interaction (l. 03). However, this is too early for Nao that displays its turn end by the 

tone that indicates that it is listening. Thus her speech overlaps with the tone (l. 02-03). Sara 

05 Sar (.)*(.) hi:= 
sar -->* 

06 Sar =i’m# *s#ara**↑#: 
 sar      *fx fc**...turn head--> 
 im     #4  #5    #6 
07 Sar (.)+(.)#(.)+(.)* 

nao    +glw e+ ((signal word recognition)) 
im        #7 
sar   ,,,,,,,,,,-->* 

08 Sar i:[’m from th]e 
09  Nao   [da ↓dap:: ]  
10 Sar yu [es:] 
11 Nao    [Nic]e to ↑meet ↓you (0.2) Sara, 
12 Sar (0.8) Nice to meet you:[(hh) ] 
13 Nao                        [I ↑lo]ve games, 
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cuts her turn off and waits for the end of the tone. After a short pause, she restarts and finally 

manages to produce her full return greeting (l. 05). During her first attempt to say “hi” she 

also performs a small waving movement (l. 04, img. 1-3), which she starts to withdraw when 

she cuts off her speech. Her final proper greeting is produced after the end of her waving. 

Since the robot waved to Sara first, her waving back (which she also did on her very first at-

tempt to greet) can be interpreted as a way of adapting a similar behaviour10. Thus, Sara is not 

only producing a verbal but also an embodied return greeting and performs the relevant action 

in both domains. By repeating the greeting until it is produced without overlap, Sara orients to 

her talk that is occurring in overlap as not being properly heard or understood by the robot 

(Schegloff, 1987). 

After producing the return greeting, Sara immediately proceeds with producing the second 

pair part to Nao’s question, thus complying with the conditional relevance of providing an 

answer when being asked a question (Schegloff, 1968). While she is saying her name she is 

orienting to the robot’s face (img. 4-5). When producing the second syllable of her name (l. 

06), she starts tilting her head to her left shoulder and moves slightly forward while keeping 

the fixation on the robot’s face (img. 6). She also prosodically marks this last syllable by ris-

ing intonation. As suggested by Schegloff (1998) peaks in pitch can indicate that the current 

turn is about to end and that a transition-relevance place is coming. Thus, rising intonation is 

a way to support the negotiation of the next speaker. Orienting to Nao’s face (eyes) and em-

phasizing the end of her turn-constructional unit in addition to its syntactical projection, Sara 

displays that she is ready to end her turn. Tilting her head could be a means to take a “closer” 

look at Nao’s face, searching for an embodied cue for what to do next. Just when she starts to 

move her head straight again, Nao’s eyes are starting to glow bright green (l. 07, img. 7b). 

This is a sign that the speech recognition module recognized a word (in this case Sara’s 

name). However, she is reacting to it with a slight smile (img. 7a) and adds more words to her 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10 In human interaction, this is referred to as ‘mimicry’ (Lakin, Jefferis, Cheng & Chartrand, 
2003, p. 147) and refers to the non-conscious alignment of embodied and verbal behaviour. It 
is suggested to work as a ‘social glue’ (Lakin et al., 2003, p. 147) to establish a positive inter-
action atmosphere. As Kopp (2010) points out, mimicry can also be evoked in humans by 
embodied conversational agents. Fischer (2011a) reports that verbally responding to a robot’s 
greeting in the beginning of the interaction correlates with treating the robot as social during 
the interaction. Thus, applying mimicry as a sympathy evoking strategy from human interac-
tion to the robot as well as a verbal greeting suggests that Sara treats the robot as a social ac-
tor. Both Kopp (2010) and Fischer (2011a, 2011b) stress that this does not mean that humans 
are not aware of the robot and its limitations and that they still do not treat the robot exactly 
like a human.  
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turn, thus orienting to it as a signal to proceed. She stretches the word “I” (l. 08), seeming to 

still hesitate whether she should continue. Since Nao is not taking the turn, she proceeds and 

completes her sentence “I’m from the US”. Just like Gary, she treats Nao’s previous speech as 

an implicit information request and provides information about where she is from. Sacks 

(1992) suggests in his sixth lecture that if a speaker introduces him- or herself by the means of 

a ‘categorization device’ (Sacks, 1992, p. 313), the appropriate answer is to also state one’s 

own category. That is, when Nao says, “I come from France”, the relevant next action is to 

say, “I come from the US” (or any other category from the device “country”). Similar to the 

name, one can avoid complying with the relevance of giving an answer but the appropriate ac-

tion is to do so. Thus, Sara displays a strong orientation to the conditional relevance caused by 

Nao’s turns.  

Interestingly, Sara is not orienting to the sound that signals whether Nao is listening but keeps 

talking, thus not treating it as relevant for the interaction. She only complies with the rule to 

minimize overlap (Sacks et al., 1974) and ends her turn when Nao starts speaking. Her gen-

eral orientation to human turn-taking rules (even in prosodic and embodied terms) suggests 

that she does not ignore turn-taking rules in lines 08-09 but rather that she does not treat the 

sound signal as part of Nao’s turns at this point in the interaction. 

In the examples presented so far, participants display their assumptions about which rules of 

human-interaction the robot follows. In total 10 out of 13 participants provide a return greet-

ing and four participants orient to the slots created by the robot (see appendix). The strong at-

tention to conditional relevance of second pair parts of almost all participants stresses the im-

portance of adjacency pairs in human interaction. The difficulties with applying turn-taking 

rules that humans are familiar with to the robot suggest that adapting to the robot’s turn-

taking rules is not easy.  

It should be mentioned however, that not all participants agree in the orientation to human 

interactional rules and thereby the treatment of the robot as a (to some extent) social actor. 

Herman does not orient to Nao’s utterances as making a next action conditionally relevant. He 

neither orients to Nao’s greeting in verbal or embodied terms nor does he orient to potential 

slots in Nao’s introduction. Only when Nao asks for his name, Herman treats the robot’s ut-

terance as first pair part of an adjacency pair. He adds the second pair part, which has been 

made conditionally relevant. His strong embodied reaction when Nao repeats his name might 

indicate a change of his initial assumptions. 

 



HOW HUMANS ADAPT TO A ROBOT RECIPIENT 25	  

Excerpt 4. BDMV_11 [1:25-1:50] 

 

 

 
 

 
	  

01    Nao +(0.6) hello:  
 nao +waving --> 
02  Nao (0.8)#(0.5) i’m nao.  
 im      #1 
03 Nao (0.5)#(0.3)+(0.3) ↑i’m a ro:bot 
 nao         -->+ 
 im      #2 
 

 
 Image 1      Image 2 
!
04 Nao (0.2) and i'm four ↑years ↓old 
05 Nao (0.8) i come from fra:nce 
06  Nao (0.8) ↑what’s ↓your name?  
07 Nao (0.2) da↑dup:: 
08 Her (0.5) herman 
09  Nao (0.6) da ↓dap:: 
10 Nao (.) nice to meet you (.) herman.  
11 Nao (0.2)*(.)#(0.3)#(0.3)#(0.4)#(0.2) i ↑l*ove games 
 her      *grimace + nod       ,,,,,,,,,,,,* 

im          #3    #4    #5    #6 
12 Nao (0.4) ↑would you ↓like to play a game with me:?  
!

!
 Image 3    Image 4      Image 5       Image 6
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During Nao’s greeting and introduction, Herman stays silent and does not display any specific 

embodied reaction (l. 02-03, img. 1-2). Nao explicitly asks for his name by posing the ques-

tion “What’s your name?” (l. 06) and it is then that Herman speaks for the first time in the 

interaction. He states his name as a single word (l. 08). When Nao repeats his name in the 

phrase “Nice to meet you, Herman” (l. 10), Herman shows a strong facial expression (l. 11, 

img. 3-6 and details 3-6), which is accompanied by a slight nod (img. 4/4b and 5/5b).  

Herman displays a very different initial partner model than most of the other participants. His 

missing greeting would be perceived as officially absent in human interaction and might be 

interpreted as rude. By consciously not producing the responses that would be expected in 

human interaction he indicates that he does not orient to Nao’s actions as making subsequent 

actions relevant. Thus, in contrast to the previous examples (excerpts 1-3), Herman does not 

treat the robot as a social actor. When he finally produces a response by saying his name, he 

orients to the question as an accountable action that causes a strong conditional relevance, 

which cannot easily be ignored. In comparison to his previous displays of indifference to-

!!  
   Image 4b      Image 5b 
 
! ! !    

 
 Detail 3    Detail 4a     Detail 5a      Detail 6 
!
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wards the robot’s speech, his facial expression towards the robot repeating his name is quite a 

strong reaction. It indicates that he does not seem to expect this action from the robot. 

4.2. Adjusting the Turn Design to the Robot Recipient 
Participants’ recipient design became most obvious in the way they designed their turns. They 

adapted their word selection and turn size as well as prosody and loudness in line with the 

needs of the robot.  

As suggested in the literature (e.g. Goodwin, 1979) speakers adjust among others their turn 

size with respect to the recipient. Roche (1998) also suggests in his study of foreigner talk that 

speakers tend to use shorter sentences with a simple syntactical structure and apply simpler 

and more frequent words when talking to others that have a limited proficiency of the lan-

guage.  

Jody is trying to make the robot understand his name and has to adjust the length of his TCUs 

until the robot proceeds in the program. He only succeeds when he uses the name as a single 

word.  

Excerpt 5. BDMV_6 [1:22-1:37] 

01  Nao ↑what’s ↓your name?  
02 Nao (0.3) da ↑dup::  
03 Jod (0.5)*(0.4) my name is ↑jody 
 jod      * lean forward --> 
04  Nao (0.4)*(0.4) da↓ dap= 
 jod   -->* 
05 Nao =↑what’s ↓your *name?  
 jod                *smile -->   
06 Jod °(h)°hh 
07 Nao da ↑dup:#:* 
 jod        -->* 
 im         #1 
08 Jod (0.5) *my #name is (.) <j#:o>dy 
 jod       *.... raise brows ,,,,--> 
 im           #2             #3 
 

 
 Image 1                      Image 2          Image 3 
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09  Nao (0.6) da↓ dap::= 
 jod keep brows raised --> 
10 Nao =↑what’s* ↓your na*[me?] (0.3) [da ↑d]up*:: 
 jod ,,,,,-->* 
11 Jod                    [m(h]h) # hh[hhhh]  
 jod                  * smile              * 
 im                            #4 
12 Jod (0.2)*(.)(.) J#:ody* 
 jod      *...rs brws...* 
 im               #5 
13 Nao (0.8) da↓ dap:: 
14 Nao (0.3) nice to meet you (0.2) jody:,*  
15 jod                                    *raise brows --> 
16  (0.2)#(0.2)* 
 jod         -->* 
 im      #6 
 

 
 Image 4                      Image 5                     Image 6 
 

When Jody answers the robot’s question for the first time, he raises intonation on the first syl-

lable of his name (l. 03). This can be understood as a means to emphasize the important in-

formation (Roche, 1998) in this utterance, which is the name. When the robot poses the same 

question again, Jody starts smiling until the end of the robot’s turn (l. 05-07, img. 1). In his 

second try, he pauses shortly before stating his name again and slows down a little. Thereby 

he puts an even stronger emphasis on his name as the relevant information. He raises his eye-

brows in accordance while saying “My name is Jody” (l. 08, img. 2-3). His eyebrows reach 

the highest point shortly before he utters his name (img. 3), thus he is also emphasizing the 

important information in embodied terms. However, his response is still not recognized by 

Nao, which it displays by posing the same question for the third time. Changing the prosody 

and emphasis of his utterance is not sufficient for the robot to understand. Jody orients to this 

by laughing (l. 11, img. 4) and reformulating his utterance by reducing its length to one word 

(his name) without a framing sentence (l. 12). Again, he raises his eyebrows during his turn, 

reaching the highest point when he starts uttering his name (img. 5). Since the robot does not 

“see” anything, it is blind to this embodied resource of Jody’s turn. This time, the reformula-
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tion is sufficient and Nao proceeds with a new action (l. 14). Thus, Jody succeeds in adjusting 

to the robot recipient in an appropriate way by reducing the length of his turn. 

Suchman (1987) suggests that when participants assume trouble in hearing, they tend to re-

peat the utterance literally. This is what Jody does when repeating his sentence for the first 

time. He keeps the syntactical sentence structure and thus seems to account for the fact that 

the robot did not “hear” properly. Suchman (1987) further suggests that when speakers as-

sume trouble in understanding, they tend to reformulate the utterance or elaborate on it fur-

ther. Jody does indeed reformulate his sentence, however in contrast to human interaction he 

does not elaborate on it but shorten it, thus making it more suitable for the robot partner. Al-

though the robot recipient cannot perceive this, Jody is repeatedly raising his eyebrows. This 

could be understood as a way to emphasize the crucial information that is to come and thus 

indicating when to listen most carefully for a seeing recipient. However, it might not necessa-

rily be directed at the robot. It can also be understood as a display of concentration that Jody 

makes to himself, as he tries to emphasize his name in ways to make the robot understand. 

Jody has a programming background, which could play a role here, as he is apparently aware 

of the fact that his name is the crucial input that the robot is listening for.  

The loudness of the turns is another feature that was adjusted early in the interaction. Since 

the robot only proceeds when provided with the correct input, humans had no choice about its 

adaptation. Mateo states his name a little too silent in the beginning. Since he is staying silent, 

the experimenter gives the hint to speak up a little. Mateo is not only adjusting the loudness of 

his turn locally, but he also adjusts the loudness of subsequent turns.  

Excerpt 6. BDMV_9 [1:21-1:57] 

 

01  Nao ↑what’s ↓your name?  
02 Nao (0.3) da ↑dup::  
03 Mat (0.3) °mateo° 
04  (9.8)*(0.3)#(0.9)#(1.0)#(0.2)*(1.7) 
 mat      *inspect ear         -->* 
 im            #1    #2    #3 
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When Nao asks him for his name, Mateo states his name (l. 03). However, it is too silent to be 

perceived by the robot and thus nothing happens as the robot is programmed to listen until it 

receives some input to this question. Since Mateo stays silent (l. 04), the experimenter helps 

and tells him to speak up (l. 05). Mateo states his name a second time with increased loudness 

(l. 06). This time it is perceived by the robot, which proceeds in the program. When Nao asks 

the next question, Mateo produces his (preferred) response with increased pitch (l. 12), thus 

orienting to the robots limited auditive capabilities. Other participants encounter similar 

trouble and also adjust their loudness (see the appendix). 

Interestingly, Mateo does not treat the silence as a sign of incompleteness of his turn. He is 

inspecting the glowing “ears” (img. 1-3) of the robot and seems to orient to them as a process-

ing signal rather than indicating continuous listening for information. He only orients to the 

silence as indicating an insufficient response when complying with the experimenter’s tip to 

speak up. 

Schegloff (1998) describes how speakers negotiate the pitch level in the beginning of tele-

phone conversations. They adjust the pitch of their turns to the specific recipient and the situa-

tion (at least with a certain degree). Mateo does not align with the loudness of the robot’s 

speech from the beginning but states his name more silently than the robot’s previous talk. 

When being confronted with the trouble and a solution to it though, he adjusts the loudness of 

 
 

!
 Image 1      Image 2        Image 3 
 
05 Exp °(i think that)°* you need to speak up a bit 
06 Mat (0.6) >mA<TEo 
07 Nao (0.5) da↓ dap:: 
08 Nao (0.2) nice to meet you (0.2) mathew 
09 Nao (1.4) i ↑love games 
10 Nao (0.4) ↑would you ↓like to play a game with me:? 
11 Nao (0.2) da ↑dup:: 
12 Mat (0.2) Y:Es 
13 Nao (0.8) da ↓dap:: 
14 Nao (0.7) nice 
15 Nao (0.4) let’s start 
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his TCUs not only locally, but also during subsequent turns. Thus, he designs his utterances 

with respect to the robot recipient and to his previous experiences in the interaction, thus dis-

playing that the interactional context matters.  

Another organisation that is adapted during the course of the interaction is word selection. 

Many of the participants are confronted with trouble when being asked whether they would 

like to play a game. Since the robot only accepts “yes” as answer to proceed in the game, par-

ticipants have to adjust until they produce the correct input.  

Herman is adjusting his word selection in three steps here until the robot finally understands. 

As suggested in excerpt 4, Herman does not treat the robot as a social actor in the beginning 

and thus does not orient to the robot’s utterances as making certain responses relevant. When 

the robot states his name, Herman displays a strong embodied reaction, which can be a dis-

play of his changing assumptions. In the following example (excerpt 7a), which is a direct 

continuation of the previous scene, he is answering the robot’s question by producing an in-

sert-expansion, thus using a quite advanced conversational means. The interaction breaks 

down because Nao mistakes his response as a “no” and the whole program has to be restarted 

by the experimenter.  

Excerpt 7a. BDMV_11 [1:47-1:54] (first trial) 

 

When the robot asks him whether he wants to play a game, Herman answers by asking a ques-

tion back (l. 03). Thus, he is not producing the preferred response, which would be an accept-

ance of Nao’s invitation to play. This is understood as an ‘insert-expansion’ (Schegloff, 2007, 

p. 97) in human interaction and precedes the actual production of the second pair part. The 

insert-expansion is produced by the speaker who is supposed to produce the SPP and has to be 

completed before the second pair part to the initial adjacency pair can be produced (Schegloff, 

2007). Thus, Herman is not immediately agreeing with Nao’s invitation to play but leaves it 

open whether he would like to play. Asking “What’s the game?” (l. 03) is thus a way to first 

obtain more information and giving the first speaker the opportunity to reformulate his or her 

invitation and thereby making a preferred response more probable. However, the robot mis-

01 Nao (0.4) ↑would you ↓like to play a game with me:? 
02 Nao (0.2) da ↑dup:: 
03 Her (0.2) wha=what’s de game? 
04 Nao (0.6) da ↓dap= 
05 Nao =↑you are boring. 
06 Nao (1.8)+(4.7) 

nao      +sit down --> 
07 Her a↑(H)s::: 
08 Nao (4.2)+ 

nao   -->+ 
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understands it as a “no” and thus shuts down the program by saying “You are boring” (l. 05). 

Herman is watching how the robot sits down and produces a short laugh when the robot is 

almost sitting (l. 07). He is instructed by the experimenter to start all over (not in the excerpt). 

The experimenter indicated that this is not an exceptional case but did not give hints on how 

to solve the trouble.  

As suggested by Pomerantz (1984), asking for further clarification is a way of signalling a po-

tential disagreement. By asking the robot for more information on the game, he does not pro-

duce the preferred response of simply agreeing but he indicates that there is some more work 

to be accomplished between the participants before this can be done. However, since the robot 

is not able to understand this response and thus cannot treat it like it would be done in human 

interaction (by further elaborations and reformulation of the first pair part) this leads to 

breakdown of the interaction.  

After the experiment restarted the program, the robot repeats the whole interaction. In his sec-

ond try to answer the question whether he wants to play, Herman adjusts his word selection 

from a more relaxed to a more formal response. 

Excerpt 7b. BDMV_11 [3:28-3:42] (second trial) 

 
 

After repeating the whole introduction sequence, the robot finally asks Herman again whether 

he wants to play (l. 01). This time, Herman produces the preferred response and accepts the 

offer. However, he speaks before the end of the robot’s turn, which is indicated by the tone 

signal (l. 02). Since the robot cannot hear until signalling so (by the tone signal), Nao does not 

perceive Herman’s turn and thus asks the question for a third time. Herman orients to this by 

changing his word selection and chooses the more formal “yes” (l. 06) instead of the more re-

laxed version “sure” (l. 03). As Suchman (1987) suggests, humans usually reformulate their 

turns when being confronted with repetition. In contrast to her study with copying machines 

where this human way to manage repetitions in interaction was causing trouble, it is useful in 

this setting. As the robot does not accept “sure” as an answer, Herman assumes that Nao can-

not understand this and tries a different word. Thus he does not treat the second repetition (l. 

 
 
01 Nao ↑would you ↓like to play a game with me:? 
02 Nao (0.2) [da↑dup::]  
03 Her       [ su:re  ] 
04 Nao (0.5) ↑would you ↓like to play a game with me:? 
05 Nao (0.2) da ↑dup:: 
06 Her (0.5) yes: 
06 Nao (0.9) da ↓dap:: 
07 Nao (0.8) nice 
08 Nao (0.3) let’s start 
!
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04) as trouble in hearing, but he displays that he expects trouble in understanding (cf. excerpt 

4). He shows a strong orientation to the human practice of trying to say things in a different 

way when being confronted with repetition.  

Thus, he radically changes his turn design from an insert-expansion that projects further work 

to be accomplished by the robot, to the single and simple word “yes”. This reflects a change 

of the way Herman treats the robot. While he first does not orient to the robot as social actor, 

he then treats the robot as being able to handle insert-expansions, which require complex 

interactional work by both participants, as they need to perform several next-action proof pro-

cedures to accomplish the production of a preferred response. Since this leads to breakdown, 

Herman has to adjust his assumptions again, which is demonstrated in his changes in word se-

lection and turn-length. He reduces his turn length from a full sentence to one word and has to 

change his more relaxed versions (l. 03 in excerpts 7a and 7b) to a formal “yes” (l. 06 in ex-

cerpt 7b).   

Nine participants had to adjust their word selection during this introduction sequence by 

either learning from a breakdown or assuming trouble in understanding. Herman’s pre-

sequence is unique in the data but it shows very well how quick and how much the assump-

tions about the robot change in the beginning of the interaction. The scene presented in ex-

cerpt 7b occurrs in very similar ways in many other cases. The robot only responds to the 

keyword “yes” but cannot treat “of course” or “sure” as an answer. As a result, it repeats the 

question, which all participants understand as trouble in understanding at this point. In four 

cases Nao mistakes the response as a “no” and shuts down the program with the words “you 

are boring” (see the appendix for more examples). 

4.3. Learning how to Take Turns with the Robot 
All participants learned quite fast to design their turns to be appropriate for the robot. The ad-

aptation to the turn-taking of the robot seemed to challenge participants more than the adapta-

tion of the turn design. Learning how to adjust to the robot’s turn-taking appears more diffi-

cult as often the adaptation of turn design leads to success.  

Instead of noticing trouble in turn-taking, participants infer trouble in understanding. Thus, 

they repair the trouble in turn-taking locally but they do not infer a general rule. In the follow-

ing excerpt Rachel’s talk is overlapping with the sound signal of the robot and thus Nao does 

not “hear” it. She repeats her utterance in a slightly modified form after a long silence and 

thereby repairs her turn.  
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Excerpt 8. BDMV_13 [2:12-2:23] 

 
 

Rachel provides an immediate answer to the robot’s question, thus creating no gap or overlap. 

Since she is producing a preferred response to Nao’s invitation to play, she tries to produce it 

without delay. However, it overlaps with the sound signal, which from the robot’s perspective 

is a part of its turn (l. 02-03). She does not try to minimize the overlap by cutting off her turn 

but she produces her full sentence. Thereby, Rachel shows that she does not treat the tone sig-

nal as part of Nao’s turn. She stays silent for quite a while (l. 04) and orients to the lapse by 

adjusting her turn design. She increases the loudness at the beginning of her next turn and 

slightly changes her word selection by adding the word “yes” (l. 05). This is an appropriate 

response for the robot, and it proceeds with the next action.  

Suchman (1987) suggests that a missing response from the machine indicates that the action 

that was performed previously was not sufficient to complete the sequence. Thus, Rachel is 

trying to produce the correct action by changing her turn design. Since the statement “I’m 

ready” would not have been appropriate for the robot to understand, this is also the right ad-

justment in terms of word selection. Since Nao accepts her answer, Rachel treats the trouble 

as trouble in word selection but she does not draw inferences about the trouble with turn-

taking.  

Since adjusting the turn design works well, it is only later that participants learn and orient to 

the robot’s turn-taking. As suggested in the previous examples, not all participants notice that 

the robot is not able to listen while it is playing sounds. They do not realise that the “dadup” 

sounds are part of Nao’s turns as they could repair the trouble by changing their word selec-

tion or loudness. In the following example Sara tries to make her first guess while the robot is 

still playing sounds during the imitation of the first puzzle (a plane).  

 

 

 

 

01 Nao are you ready?  
02 Rac i’[m ready ] 
03 Nao   [da↑dup::] 
04 Rac (5.4) 
05 Rac YES=i’m ready 
06 Nao (0.6) da↓ dap 
07 Nao (0.7) good. 
!
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Excerpt 9. BDMV_12 [2:24-3:01] 

 

Sara states her guess while Nao is still performing the first puzzle (l. 04-05) thus displaying 

that she expects the robot to listen. This is how it would work in a human charade game 

where one person is imitating a puzzle until the other guesses it correctly. Since charade 

games are usually played in teams with time pressure it is even important to start guessing as 

fast as possible. Sara’s rising voice indicates that she is not sure about her answer and just 

tries a first guess. However, the robot does not react, as it is not listening to the participants 

during the imitation of a puzzle. It indicates that it is ready to listen to the guesses by asking 

“what am I” (l. 06).  

When Nao poses that question, Sara changes her choice. Thereby she orients to the rule sug-

gested by Suchman (1987) stating that humans reformulate their answers when they are con-

fronted with a repetition and assume trouble in understanding. Sara treats the presentation of 

the puzzle as an invitation to guess. Thus, Nao’s explicit question is a repetition of this im-

plicit invitation to make a guess. By changing her guess when being asked again, Sara indi-

cates that she assumes the robot to have heard her first guess but that it was not understood 

and thus wrong. If she would orient to the question as trouble in hearing, Sara would simply 

repeat what she said before (Suchman, 1984 or Sacks). However, she also seems to be unsure 

about the “gorilla” (l. 08) guess as she is also stating it with a rising voice. Since the robot is 

still not reacting, she is changing her guess back to lion. This might be understood as a sign of 

changing assumptions – she is displaying that the robot might indeed not have properly heard 

her guess. Since her guess was wrong (the correct answer would have been plane), she cannot 

01 Nao here is my first imitation 
02 Nao  (1.4) 
03 Nao d↑r:::::::::::::::::::: ((imitating plane with loud noise)) 
04 Nao d↑r::::[:::::::]::::::::: 
05 Sar        [a lion?] 
06 Nao d↑r::::::  
07 Nao (0.2) what am I? 
08 Nao (0.3) da ↑dup:: 
09 Sar (0.5) a g- (0.4) <gorilla>? 
10 Sar (0.4) LIon? e(h)  
11 Nao (2.3) da ↓dap:: 
12 Nao  (1.8) >↓dadadadadada<[↓da:dede]de 
13 Nao                      [a:::hhh]  
14 Nao de[dedededededededededede]dede 
15 Nao   [↑that was a bad choice] 
16 Nao dedede[dedede] 
17 Sar       [ak(h)h] 
18 Nao °dedededede:° 
19 Nao the ↑correct answer was plane. 
20 Sar (1.1) ws WHat? 
21 Nao TRY this one 
!
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conclude whether the robot did hear it in the beginning and offers a chance to change guess as 

humans sometimes do or whether it is not able to listen when not indicating so. Her question 

(l. 19) about the correct answer is left unanswered by the robot, which simply proceeds with 

the next guess. Since questions are accountable actions in human interaction, it could not 

easily be ignored in human interaction. Thus, this gives Sara more information about the lis-

tening abilities of the robot. Her adjustment to the turn-taking rules of the robot improves dur-

ing the course of the interaction.  

However, not all participants had such great trouble learning how to orient to the turn-taking 

rules. Andreas has encountered slight difficulties before (see appendix) but is displaying 

strong orientation to the turn-taking rules in the following excerpt.  

Excerpt 10. BDMV_10 [4:11-4:41] 

 

01  Nao maybe this one is easier 
02 Nao (1.8) dadadadaDA ((imitating flute)) 
03 Nao didadadidada: 
04 Nao dadadadada:[:]  
05 And            [a]↑ha::= 
06 Nao what am i? 
07 Nao (0.3) da ↑dup:: 
08 And a FLUTe 
09 And (2.7)  
10 And a FLU:te 
11 Nao (0.9) da ↓dap::= 
12 Nao =what am i? 
13 Nao (.)*(0.2) da #↑dup:: (0.4)* 
 and    *smile and raise brows * 

im              #1 
14 And (.)*(1.3) hhh.h  

and    *............--> 
15 And FlU::#:TE 

and .ln fwd,,,,,,,,,,,,,,,--> 
im      #2 

16 Nao (0.5) da ↑d#up:: 
im            #3 

17 Nao (0.6)*(0.3)+(2.5) 
 and   -->* 

nao            +...clapping--> ((clapping sound while clapping)) 
18 Nao  yes (.) con↑gratu+lations 
 nao ,,,,,,,,,,,,,,-->+ 
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He says “aha” (l. 05) displaying that he knows what the robot is imitating but waits until the 

robot played the sound signal that indicates that it is listening (l. 07). Since the robot is not 

able to hear the “aha” it does not orient to it in any way and proceeds with asking for the 

guess (l. 06). Andreas only talks when the signal is over, thus treating the signal as a part of 

Nao’s turn and orienting to the rule of minimal gap and minimal overlap (Sacks et al., 1974). 

His voice is not particularly well suited for the robot to understand (in general the robot re-

sponds best to carried voices) and yet he succeeds in making himself understood by the robot 

in his third try. His previous trouble and specific orientation to speaking with an appropriate 

loudness is also displayed in the way he designs his turns. As he does not succeed the first 

time (l. 08), he slightly changes the prosody of his turn by putting a stronger emphasis on the 

“u” in “flute” (l. 10). As this still does not help, he is leaning towards the robot to speak up (l. 

14-17, img. 1-3). This shows that Andreas does not orient to repetition by changing his guess 

but he is working on his turn design (mainly in prosodic terms) as this caused trouble before. 

He has a programming background, which might facilitate his understanding of the robot’s 

turn-taking rules and treatment of the sound signals as part of Nao’s turns.  

4.4. Converging Adjustments towards the End 

The recipient design of all participants converges to some similar principles toward the end. 

Turn-taking is at locally repaired and treated properly as trouble in hearing when speaking in 

overlap with the robot. Turns are designed to be suitable for the robot by adjusting the turn 

length to a proper size, using appropriate words that the robot can understand and by adjusting 

the loudness. The adjustment takes place gradually and although not all participants are 

equally quick a clear development towards a faster and more confident treatment of trouble is 

manifested (as for instance immediately repeating the turn a bit louder).  

However, individual differences still persist as the partner models that participants build are 

not identical but vary according to the specific context in which they are adjusted. Thus the 

!

!
 Image 1     Image 2      Image 3 
!
!
!
!
!
!
!
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interaction shares some general features but is still situated and contingent with every partici-

pant.  

Andreas assumes asking the question “Are you a …?” as the best way to overcome the trouble 

with his voice. Herman and Gary only produce single words as answers as for example an-

swering the question “What am I?” by simply stating for instance “horse”. Some participants 

display that they still treat the robot as social actor and respond to the robot’s compliments by 

saying “thank you”. However, they have adjusted their partner models in a way that does not 

overestimate the capabilities and human-likeliness of the robot. It can be said that they reduce 

the treatment of the robot as a social actor to a level that does not cause trouble any more.11  

Sara is still talking while the robot does not listen, but she reduces her words to an amount 

that does not produce trouble in the interaction. She still produces her guess too early but ori-

ents in an appropriate way by repeating her turn with slight prosodic modifications.  

Excerpt 11. BDMV_12 [4:15-4:41] 

 

 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 Detailed examples can be found in the appendix; here only one example from Sara is pro-
vided as it exemplifies several of the adjustments. 

01  Nao ↑here we go for the next  
02 Sar (0.3) o°k° 
03 Nao (1.4)tictictictictictictictic#tic((imitating clock)) 
 im                              #1 
04 Nao tictictictictictictic*#tic#tic 
 sar                      *smile and small nod --> 

im                       #2  #3 
05 Nao  tictic*tictictictictic 
 sar    -->*   
 

 
 Image 1      Image 2        Image 3 
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Sara answers “okay” (l. 02) when the robot suggests to proceed, but since she speaking very 

silent it could be interpreted as a way of talking to herself as she is getting ready for the next 

guess. While the robot is imitating the clock, she displays recognition by producing a brief 

nod and a slight smile (img. 2-3). In contrast to her first guess, she is waiting until the robot 

ends its imitation before starting to talk. She still speaks too soon and her talk overlaps with 

the sound signal (l. 07-08). This suggests that she has not fully understood the turn-taking 

process by the robot yet. However, she is more confident about the kind of trouble she is en-

countering and simply repeats her previous turn when the robot stays silent (l. 09). Her slight 

prosodic modifications work as an emphasis of the word “clock” and display that she is treat-

ing the trouble as trouble in hearing. This is also underlined by her leaning towards the ro-

bot’s “ears” (l. 09, img. 4-5), as leaning closer to the robot also works as a means to overcome 

the slight “deafness” of the robot. Several other participants that encounter trouble with loud-

ness (e.g. Andreas, Teresa, Mateo) also apply this technique. Sara’s repair is sufficient to 

satisfy the robot’s needs, which it confirms by clapping and nodding. Sara aligns with the 

clapping and copies the robot’s movement for a short while. This is not extensively to be dis-

 
 
06 Nao (0.5) what am i? 
07 Nao (0.3) [da] ↑d[up::] 
08 Sar       [ a]   [ clo]ck? 
09 Sar (1.4) *#a cl↑Oc#k?* 
 sar       *lean forwrd* 
 im           #4      #5  
10 Nao (0.6) da ↓dap:: 
11 Nao (0.9)+(2.5) 
 nao      +clapping--> ((clapping sound while clapping))  
 sar  ((aligning with the clapping)) 
12 Nao  con↑gratulations (0.3) +  
 nao                     -->+ 
13 Sar (.) °th↑ank ↓you° 
14 Nao (0.5) you are doing goo:d 
15 Nao (0.5) ↑here comes another one 
 
!
!

!
!!Image 4     Image 5 
 
 
 

!
Image 1                                Image 2!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Image!3!
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cussed in this thesis, but many participants align with the movements of the robot to signal 

approval or denial of the guess. When the robot states “congratulations”, Sara waits until the 

robot is finished and then answers “thank you” (l. 13). Again, her speech is relatively silent, 

so it is not completely clear whether she is actually directing it at the robot or rather saying it 

to herself. Other participants also answer to the robot’s compliments (e.g. Denise, see appen-

dix), even if they show clear awareness of the fact that the robot cannot hear them. By waiting 

until the robot is finished with its clapping gesture, Sara displays that she does align with the 

inability of the robot to listen to some degree. It might be that she waits for the robot to finish 

its movements as the robot also stops gesturing when listening to the participant. Suchman 

(1987) describes this phenomenon of differing conceptions that can cause breakdown as ‘gar-

den path’ (Suchman, 1987, p. 165). Sara’s assumptions about the robot’s turn-taking are suf-

ficient to manage the interaction, but they are not completely in line with the robot’s reality. 

The robot stops gesturing, plays the sound signal and flashes its ears (in this order) to signal 

that it is listening. By orienting only to one of these signs, Sara manages to be understood by 

the robot without running into greater trouble but it does not always succeed since she is not 

orienting to all these signs. It seems that only very few (or maybe none) of the participants 

fully understood the underlying rule but they adjusted sufficiently to make the interaction 

work.  

 

5. Summary of the Findings 
Several general conclusions can be drawn from the investigation of how humans manage the 

interaction with the Nao robot. First, the study shows that participants start the interaction 

with varying prior assumptions. Most participants orient to the robot’s turns as making some 

next actions conditionally relevant and thus produce return greetings (10 out of 13 partici-

pants) and fill slots (four participants). However, not all subjects do so and one participant 

displays strongly that he does not see the robot as following human interactional practices. 

The study further finds that participants adjust their talk-in-interaction in a way that better 

suits the needs and capabilities of the robot. This adaptation happens in two steps. Participants 

first change their turn design by making adjustments in word selection, turn size, prosody and 

loudness. In a second step, they adapt to the turn-taking system of the robot.  

Most of the participants (nine out of 13) have to change their word selection when answering 

the yes-no questions in the beginning of the interaction as the robot only accepts “yes” as a 

positive response. Several participants also adjust their turn length during the interaction 
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while others produce short turns from the beginning. The participants’ turn size generally 

converges towards short half-sentences or single words during the interaction. From a pro-

gramming perspective the robot is capable of recognizing the words in the sentence context, 

however this did not work in practice for some participants. Some speakers encounter trouble 

with the loudness of their utterances and have to adjust to accomplish a successful interaction. 

Participants also employed prosodic means to emphasize important information. Thus, par-

ticipants vary in the way they adapt their turn design, which stresses the situated character of 

the recipient design. It always reflects the particular previous context. A participant that en-

counters trouble with loudness will adjust in different ways than a participant that mainly 

meets trouble in word selection. However, all participants changed their turn design using 

several of the described techniques and thereby adjusted their turns to be short, contain simple 

words and to be delivered with the appropriate loudness. Thus, the turn design of all partici-

pants converges from individual variations to a form that is appropriate for the robot. 

Adapting to the turn-taking of the robot is more difficult as it can only listen when indicating 

so by a sound signal and glowing “ears”. Participants tend to speak before the robot is ready 

to listen and thus the information is not properly understood, which the robot signals by re-

peating its turn. This trouble in turn-taking is often not recognized as such since it can be re-

paired by adjustments of the turn design. Instead of interpreting the repetition as trouble in 

hearing, participants treat the trouble as understanding problem and reformulate their utter-

ances. The subjects learn to treat the repetitions as trouble in hearing during the course of the 

interaction and repeat their utterances literally. However, some participants still do not orient 

to the listening sounds as parts of the robot’s turn but deploy sufficient means for locally re-

pairing overlap of turns.  

In adjusting to the robot, a programming background might be an advantage as the knowledge 

can be used for building the partner model. The participants with programming skills seem to 

have less trouble with orienting to the turn-taking, which might be due to the fact that they 

have a clearer picture of the input/output structure of the interaction: the robot waits for a spe-

cific input and only proceeds if this input is produced. Similarly, the robot cannot treat infor-

mation that is produced while it is not waiting for an input. 
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6. Discussion 

The discussion starts with putting the findings in context of previous research. It proceeds 

with discussing the applied method and validity of the study. Finally, limitations and implica-

tions for further research and robot design are pointed out. 

6.1. Discussion of the Results 

The study shows that participants display different assumptions about the robot in the begin-

ning of the interaction. This supports Fischer’s (2011a) findings that there is strong interindi-

vidual variation in the assumptions that humans have about a robot. The reported convergence 

of the individual variations in how exactly the recipient design looks towards the use of short 

turns, simple words and appropriate loudness and prosody is in line with Fischer and Saun-

ders’ (2012) findings: They suggest that although participants’ varying prior assumptions in-

fluence the interaction, their behaviour becomes more similar during the course of the interac-

tion as they adapt to the robot’s needs and capacities as displayed over the course of the inter-

action.  

Finding word selection as a way to design the talk-in-interaction for a specific recipient, the 

study suggests that this technique is not only applied in interaction with non-native speakers 

(Roche, 1998), experts and laymen (Kitzinger & Mandelbaum, 2013) or other human partners 

(Schegloff, 1972, 1996). Rather, it seems to be a general phenomenon that is also applied 

when adapting to a robot recipient. The techniques of reducing the turn length and adjusting 

loudness with respect to a particular recipient are also used in talking to foreigners (Roche, 

1998). Participants make prosodic adjustments and employ pauses to emphasize the important 

information, which is also reported for interaction with non-native speakers (Roche, 1998) 

and when assuming a child partner (Newman-Norland et al., 2009).  

The difficulties participants encounter with turn-taking suggest that the robot’s turn-taking 

behaviour is not very natural and easy to understand. Since most participants initially do not 

treat the sounds that the robot plays as relevant for the interaction, this does not seem to be a 

good way of indicating a TRP. Rather, participants orient to the conditional relevance of pro-

ducing the second pair parts to adjacency pairs. Some inspect the face and the eyes of the ro-

bot looking for cues on how to proceed (especially in the beginning of the interaction). Both 

adjacency pairs and gaze direction are supported as strong means of addressing someone as a 

next speaker (Sacks et al., 1974). Therefore this contribution suggests that gaze behaviour 

might be relevant for the interaction with robots. This is also indicated by various studies (e.g. 

Pitsch et al., 2009; Mutlu et al., 2006, 2009, 2012), which show that human-like gaze behav-

iour in a robot can facilitate the interaction. Thus, implementing gaze behaviour into the robot 
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might yield interesting insights for the investigation of how humans manage the interaction, 

as turn-taking might be facilitated by appropriate gaze cues from the robot.  

Since this study focuses on recipient design, the gestural alignments with the robot (waving) 

were not investigated in greater detail. However, this fits nicely to Fischer’s (2010) sugges-

tion that recipient design and alignment are two crucial techniques that humans employ in the 

interaction with robots.  

6.2. Method Discussion 
Alternative methods to investigate how humans manage the interaction with the robot could 

have been drawn from either qualitative or quantitative fields. Adopting a more ethnographic 

perspective, single case studies by taking field notes could have been carried out. However, 

such a method would not allow building collections and inferring general rules from them as 

has been done here. Taking the orderliness and sequential nature of human actions into ac-

count, conversation analytic approaches are suggested to be especially suited for the investi-

gation of human-robot interaction (Pitsch et al., 2009; Dautenhahn and Werry, 2002).  

By adopting a quantitative stance, the data could have been analyzed more systematically, 

with a greater focus on what all participants do in the same way. However in interaction re-

search it is often the breaches that yield the most information about the interactional order 

(Garfinkel, 1967) and sometimes one deviating example out of several hundred cases is the 

one that deepens the understanding of the interactional rule (Schegloff, 1968). Thus, the ap-

plication of a purely quantitative method might have concealed crucial phenomena in the data. 

Sara’s speaking while the robot is imitating a plane (excerpt 9) is a clear display of the fact 

that it cannot be taken for granted that participants know that their talk is not recognized while 

the robot is producing noises itself. Since this case was unique, it would have been inacces-

sible to a quantitative analysis. Thus, a purely quantitative approach would miss important as-

pects of the interaction, as it cannot account for the context in which an action occurs 

(Dautenhahn et al., 2002; Dickerson, Robins & Dautenhahn, 2013; Sabanovic, Michalowski 

& Simmons, 2006).  

De Ruiter (2013) points out that qualitative and quantitative methods are both important for 

the investigation of interaction as both methods complement each other. By combining the 

qualitative interaction analytic approach with a quantitative coding of the data, the advantages 

of both methods could have been exploited. Although this strengthens the analysis, it is not 

always appropriate and should only be done when the sample size is big enough for a quanti-

tative analysis (Stivers, 2015). Since this study is exploring a new perspective on human-
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robot interaction (by focusing on how humans manage the interaction without explicitly ev-

aluating a certain design aspect of the robot), the application of an additional quantitative 

method seemed inappropriate as it would limit the analytic freedom to explore the variety of 

the data and would most likely not yield significant results for a sample size of n=13.  

6.3. Validity  

By systematically investigating the practices that humans deploy in interaction, “conversation 

analysts come as close to natural science as it is possible in social science” (Peräkylä, 2004, p. 

174). Sacks (1992) argues for Conversation Analysis as a ‘natural observational science’ 

(Sacks, 1992, p. 803). He takes the existence of the natural sciences as a premise and argues 

that it is not only the reproducible findings but also the actions that are performed to obtain 

the findings (which are also reproducible) that are part of science. Sacks (1992) further claims 

that the descriptions of non-naturalistic accounts of reproducible actions are scientifically ad-

equate and stable accounts of human behaviour. Thus, describing an action in natural lan-

guage like it is done in the methods sections of natural scientific papers yields adequate and 

stable accounts in the same way as the description in terms of mathematical or chemical for-

mulas does. Sacks (1992) points out that science has shown that human actions can be “me-

thodically described” (Sacks, 1992, p. 805), that is, it can be shown that human actions are not 

random but ordered. Thus, accepting natural sciences as generally valid entails the validity of 

sociology or more specifically Conversation Analysis as they provide accounts of observable 

and reproducible actions by using natural language (Sacks, 1992). 

Lynch (1993) challenges this argument by pointing out that the assumption of natural sciences 

as warranted is problematic. According to him, science cannot be grounded in the pairing of 

reproducible findings with the description of reproducible actions to obtain these findings. 

This pairing rather becomes subject of the research within and about a science. However, his 

suggestion to solve this problem is to adapt a purely ethnomethodological perspective. 

Ethnomethodology assumes that human interactional practices are shaped by formal rules but 

stresses that the execution of these rules is contingent. Thus, Lynch points out the weakness 

of Sacks’ argument but he does not provide a satisfying solution. Putting an even stronger 

focus on the individual variations does not seem to solve the problem as makes generalizing 

from the data even more difficult. 

6.4. Limitations 
This study sheds light on various aspects of the means that humans apply to manage the inter-

action with a conventional robot. Unfortunately some issues are left unaddressed.  
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The aim of this study was to represent a variety of different backgrounds to learn more about 

the rules and practices that all participants apply (independent of their background know-

ledge). The influence of prior knowledge was not systematically investigated but the results 

suggest that participants with programming background encounter less trouble with the turn-

taking as they tend to react more relaxed when confronted with repetition. This might be due 

to their better understanding of what kind of input the robot is expecting. Based on the experi-

ences in the humanoid robot lab, there seems to be a huge gap in the way the programmers of 

the robot interact with it and the people who have no prior experience. This suggests that hav-

ing a conception of what happens “inside the robot’s head” influences the way humans inter-

act with a robot. Studies also suggest that gaming experience can have facilitating influence 

on the interaction with a robot (Mutlu, 2006, p. 522). A systematic investigation of the influ-

ence of prior programming experience in general and in programming robots specifically 

should be carried out in further research. Similarly, research on the influence of gaming on 

the interaction with a robot can lead to interesting insights. 

The participants in the study were all from “Western” countries. Taking into account that cul-

tural differences are represented in the way humans interact (Stivers, 2009), it needs to be in-

vestigated whether participants with different cultural backgrounds treat the robot differently. 

Given the more common application of robots in real world settings in countries like Japan, 

differences in prior assumptions might be found. By including participants from different 

European countries, the US and Canada the study tried to represent at least a few different 

communicative backgrounds and to find general practices that all participants apply. 

Since the aim of this thesis was to use a conventional robot that is used outside the labs, the 

Nao was an appropriate tool for the investigation. However, as the soft- and hardware re-

sources for the implementation of human-like gaze behaviour are limited, gaze behaviour was 

not implemented. Since gaze behaviour seems to play an important role in human-robot inter-

action, it might be interesting to compare this contribution with the way how humans manage 

the interaction with a robot that has more human-like eyes and can display facial expressions 

like the iCub12, which is used in several labs. 

The interest of the study is in the participants’ situated orientations to the robot and therefore 

the post hoc accounts of the experience were not included in the analysis. By pairing the study 

with formal coding of the phenomena in the data, it may be contrasted how participants actu-

ally manage the interaction and how they describe how they do it afterwards. This was re-

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 http://www.icub.org 
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frained from in this thesis, as the formal coding is not appropriate given the small sample size 

(Stivers, 2015). It is left to future research to uncover whether the described strategies of ad-

justing turn design and turn-taking can be correlated with participants’ descriptions of their 

experiences in bigger samples.  

6.5. Design and Research Implications 

This study has important implications for both robot design as well as the investigation of 

human interaction by using a humanoid robot. First, it suggests Interaction Analysis as a rel-

evant method for research on human-robot interaction. Building collections of phenomena 

and aiming to find the general rules of the interaction, it is more empirical than other forms of 

qualitative research. Focusing on the sequential organisation of interaction it provides a 

means to take the context into account and include single cases. Thereby it yields an advan-

tage that quantitative methods cannot provide. The study has shown that taking an interaction 

analytic perspective on the data yields interesting results with direct implications for the im-

provement of the robot design. Focusing on the details in the behaviour of the robot that hu-

mans orient to, Interaction Analysis provides a means to understand the interactional trouble. 

The knowledge about how humans orient to the talk-in-interaction produced by the robot can 

be used to design the robots in ways that prevent trouble. As Fischer (2011b) suggests, de-

signing robots in a way that elicits the right assumptions in the human facilitates the estab-

lishment of a successful interaction. Taking into account what an utterance like “I come from 

France” may project for the participant suggests that conversation analytic and ethnomethod-

ologic literature can be usefully considered when designing an interactive robot.  

Second, the finding that participants have difficulties in adapting to the robot’s turn-taking 

system suggests that the turn-taking rules are a basic organisation that humans strongly attend 

to. As the trouble mainly occurs because the sounds that the robot plays are not treated as 

parts of the turns, the study suggests that sounds played additionally to the speech of the robot 

rather have an irritating than facilitating effect on the interaction. A strong means for selecting 

a next speaker in human interaction is addressing him or her by the use of adjacency pairs and 

gaze behaviour (Sacks et al., 1974). The study suggests implementing this in the robot as 

well. The strong orientation of participants to the conditional relevance of SPPs of adjacency 

pairs in the study proves that this is good way of signalling an upcoming speaker change also 

in human-robot interaction. The implementation of gaze behaviour to support turn-taking can 

be useful to support the fine-tuning of the turn-taking. This is suggested by the orientation of 

some participants to the face of the robot as a source for turn-taking information and other 
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studies (Mutlu et al., 2006, 2009, 2012; Anzalone et al., 2015) reporting a strong impact of 

robot gaze behaviour on the interaction. 

Third, this study indicates that robots can be used as a tool for the study of interaction. A way 

to study interaction is to produce a conversation that is steered by the experimenter to elicit 

the use of certain practices (de Ruiter, 2013). Since humans try to apply certain techniques 

also with the robot, this could be used to systematically investigate certain practices by steer-

ing them very precisely with a robot, reducing the variability between several trials and neu-

tralising effects that might be due to the personality of the experimenter.  

Thereby, the study also has crucial relevance for Cognitive Science, as it implicates how the 

domains of studying human interaction and building artificial intelligent actors can be con-

nected: Insights from studying the practices that humans apply in the interaction with a robot 

can be used to improve the design of the artificial interactional partner. The improved robot 

can in turn be used to further investigate human interactional practices as it provides a means 

to control even fine details in the interaction and to purposefully bring about the application 

of certain practices.  

 

7. Conclusion 

The study demonstrates that humans start off with very different assumptions about the robot 

partner. It needs to be investigated in further research, whether these assumptions are corre-

lated with programming/gaming backgrounds or a specific interest in robotics. Participants 

adapt their recipient design with respect to the robot’s needs and capabilities. Although indi-

vidual differences persist, the participants’ recipient design converges towards the production 

of short turns, the application of simple words and the appropriate adjustment of loudness and 

prosody. The adaptation of word selection, turn size as well as prosody and loudness is done 

in a first step. This implies that the human practice of designing turns with respect to a spe-

cific recipient is also useful in the interaction with an artificial partner. The practice of treat-

ing repetition as trouble in understanding that is repaired by reformulation facilitates the ad-

justments. Adaptation to the different turn-taking behaviour of the robot is more difficult and 

is mainly due to the fact that the sounds signals of the robot are not treated as parts of the 

turns. The difficulties in adaptation to a different turn-taking system suggest that the turn-

taking rules are a basic organisation that humans do not question initially. HRI design should 

thus focus on building a human-like turn-taking system for robots in which adjacency pairs 
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and gaze behaviour are used to signal the selection of the human as next speaker. Issues re-

lated to turn design can be tackled in a subsequent step. 
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Appendices 

Appendix 1: Transcription symbols 
Verbal Transcription Symbols 

Selection of the transcription symbols developed by Gail Jefferson (2004) and commonly ap-

plied in Conversation Analysis. 

[word]  overlapping talk 

=   no break or gap between the utterances (latching) 
(.)  brief interval within or between utterances (micro pause, ± a tenth of a second)  

(0.0)  time in tenths of seconds 
word  stress (via pitch and/or amplitude) 

:  prolongation of the preceding sound or syllable 
↑  rising pitch of next syllable 

↓  falling pitch of next syllable 
.  falling intonation 

,   continuing intonation 
?   rising intonation 

WORD louder relative to surrounding talk 
°word°  softer than the surrounding talk 

-  cut off 
>word< speeded up in comparison to surrounding talk 

<word> slowed down in comparison to surrounding talk 
.hhh   inbreath 

hhh   outbreath 
wohhrd breathiness 

(h)  plosiveness, indicates laughter here  
(        )  transcriber was unable to hear what was said 

(word)  unsure about what was said 
((  ))  transcriber’s descriptions 

	  
Visual Transcription Symbols 

Adapted from Mondada (2007). 

**  delimit description of the participant’s gestures and actions 

++ delimit description of Naos gestures and actions 

*--> gesture continues across subsequent lines 

-->* gesture continues until symbol is reached 
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-->>  action continues until after end of transcript 

... preparation of gesture 

,,, retraction of gesture 

nao participant who is performing the gesture or action 

im  indicates exact point where screen shot (image) has been taken 

# indicates position of screen shot within turn at talk 

 

Appendix 2: Collections of Sequences  

Display of the initial assumptions about the robot 

Sebastian BDMV_2 [1:05-1:12] 
01   +(4.4)*(0.2) 
    nao +getting up --> 
 seb       *broad smile --> 
02  Seb °(hh)°  
03  (0.8)*(0.2)*(3.7)+(0.1)*(0.4) 
    seb      *move knee        * 
 seb         -->* 
    nao               -->+                    
04  Nao +(0.6) hello:*  
    nao + waving --> 

seb      * waving -->   
06  Seb  (0.4) hey  
07  Nao (0.6) i*’m nao.  
    seb     -->* 
08  (0.8)+(0.2) 
 nao   -->+ 
09  Seb °heh[ey°] 
10  Nao     [i’m] a ro:bot 
 

Theresa BDMV_3 [1:45-2:02] 
01    Nao +(0.6) hello:  
 nao +waving --> 
02  Ter (0.8) m(h)h 
03  Nao i’m nao.  
04  (0.7)* 

ter      *nodding --> 
05  Nao (0.1)+(0.3) i’m a ro:bot*  

nao   -->+ 
ter                      -->* 

06 Nao  (0.3) and I’m four years old 
07 Nao (0.8) i come from fra:nce 
08 Nao (0.8) ↑what’s ↓your name?  
09 Nao (0.3) da ↑d[up::] 
10 Ter            [°m(h)°] 
11 Ter (0.7) °hello°= 
12 Ter =i’m° (0.2) °fro:m::° 
 

Gary BDMV_4 [0:42-0:47] 
01    Nao +(0.6) hello:  
 nao +waving --> 
02  (0.4) 
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03  Gar  >hi< 
04  Nao (0.5) i’m nao.  

	  
Jessica BDMV_5 [1:30-1:35] 
01    Nao +(0.6) hello:  
 nao +waving --> 
02  (0.8) 
03    hellok[(hhh)] 
04  Nao       [i’m na]o.  
05  (1.0)+ 
 nao   -->+ 

	  
Jody BDMV_6 [1:10-1:15] 
01    Nao +(0.6) hello:  
 nao +waving --> 
02  (0.6) 

03  Jod  h*e↓ llo: 
 jod  *raise eyebrows and look at robot face --> 
04  Nao (0.3)i’m nao.  
05  (0.2)*(0.6)+ 

jod   -->* 
 nao         -->+ 

	  
Filip BDMV_7 [1:07-1:11] 
01  Nao +(0.6) hello:  

nao +waving --> 
02  Fil  (0.7) h*i:  
 fil        *hands together -->   
05  Nao (0.1)*(0.1)* i’m nao.  

fil      *smile --> 
fil         -->* 

06  (0.8)+(0.1)* 
 nao   -->+ 
 fil         -->* 

	  
Mateo BDMV_9 [1:10-1:17] 
01    Nao +(0.6) hello:  
 nao +waving -->  
02  Mat (0.7) hello= 
03  Nao =*i’m nao.  
 mat  *smile--> 
04  (0.8)+ 
 nao   -->+ 
05 Nao (0.3) i’m a ro:*bot 
 mat             -->* 

	  
Andreas BDMV_10 [1:22-1:26] 
01    Nao +(0.6) hello:  
 nao +waving --> 
02  (0.2) 
03  And  *(0.2) hello (0.2)* 
 and *waving           * 
04  Nao (0.1) i’m nao.  
05  (0.9)+ 
 nao   -->+ 
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Sara BDMV_12 [1:37-1:44] 
01    Nao +(0.6) hello[:]  
 nao +waving --> 
02 Sar             [.h]hh hhh 
03  (0.5) 
04 Sar *(0.2)[°°hi°°] 
 sar *waving -->           
05  Nao       [i’m na]o.* 

sar              -->* 
06  (0.9)+ 
 nao   -->+ 
07  Sar (0.2)[°°hi°°] 
08 Nao      [ ↑i’m ] a ro:bot 
	  
Rachel BDMV_13 [1:30-1:35] 
01    Nao +(0.6) hello: 	  
 nao +waving --> 
02  (0.6) 

03 Rac ↑he↓llo: 
04  Nao i’m nao. 
05  (0.8)+ 
 nao   -->+ 
 

Alex BDMV_1 [1:50-1:54] 
01  Nao +(0.5) 
    nao +getting up --> 
02  Ale holy shit  
03  (0.1)*(1.1)*(0.2)*(0.2)*(6.4)+(0.5) 
    ale      *stretch arms* 
 ale            *raise brows* 
    nao                           -->+ 
04  Nao +(0.7) hello: 
    nao +waving --> 
05  Ale  kr(h)(h)  
06  Nao (0.6)i’m nao.  
07  (0.8)+ 
 nao   -->+ 

	  
Denise BDMV_8 [1:23-1:28] 
01  Nao +(0.6) hello: 
    nao +waving --> 
02     (0.2)*(1.0) 

den      *broad smile    
03  Nao i’m nao*.  

den     -->* 
04  (0.9)+ 
 nao   -->+ 

	  
Gary BDMV_4 [0:42-1:25] 
01    Nao +(0.6) hello:  
 nao +waving --> 
02  (0.4) 
03  Gar  >hi< 
04  Nao (0.5) i’m nao.  
05  (0.8) 
06  Gar i’m+ gar[y] 
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 nao -->+ 
07  Nao        ↑[i]’m a ro:bot 
 

Sara BDMV_12 [1:49-1:59] 
01 Nao  i come from fra:nce 
02 Nao ↑what’s ↓your name?  
03 Sar (0.3) [hh ha:-] 
04 Nao      *[da ↑du]p::  
 sar      *... wave ,,,,, --> 
05 Sar (.)*(.) hi:= 

sar -->* 
06 Sar =i’m *sara**↑: 
 sar      *fx fc**...turn head--> 
07 Sar (.)+(0.2)+(.)* 

nao    +glw e+ ((signal word recognition)) 
sar   ,,,,,,,,-->* 

08 Sar i:[’m from th]e 
09  Nao   [da ↓dap::]  
10 Sar yu [es:] 
11 Nao    [nic]e to ↑meet ↓you (0.2) sara, 
12 Sar (0.8) nice to meet you:[(hh)] 
13 Nao                        [i ↑lo]ve games, 
 

Jessica BDMV_5[1:42-1:50] 
01 Nao [↑what’s] ↓your name?  
02 Jes [(    )] 
03 Nao (0.3) da [↑dup::] 
04 Jes          [ahm::] 
05 Jes my name is jessica,  
06 Jes (.) a::nd i come fro[m france]  
07 Nao                     [da↓ dap::]  
08 Jes t[oo] 
09 Nao  [ni]ce to ↑meet [↓you] (0.2) jessica, 
10 Jes                  [e(h)] 
 

Theresa BDMV_3 [1:56-2:26] 
01 Nao i come from fra:nce 
02 Nao (0.8) ↑what’s ↓your name?  
03 Nao (0.3) da ↑d[up::] 
04 Ter            [°m(h)°] 
05 Ter (0.7) °hello°= 
06 Ter =i’m° (0.2) °fro:m::° 
07 Ter (0.3) i’m tereza 
08 Ter (0.2) °°my name°° °°°is tereza°°° 
09 Ter (0.9) mp(h) 
10  (14.5) 
11 Exp °i think you need to speak up a bit° 
12  (0.8) 
13 Ter oh (0.2)e:h[m::] 
14 Nao            [da↓ d]ap:: 
15 Ter my [name] 
16 Nao    [nice] to ↑meet ↓you (0.2) tarese, 
	  
Andreas BDMV_10 [1:24-1:28] 
01  Nao (0.1) I’m Nao.  
02  (0.9)+(0.2) 
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 nao   -->+ 
03 And  °()[a°] 
04 Nao    [I’m] a ro:*bot 

	  
Herman BDMV_11 [1:25-1:50] 
01    Nao +(0.6) hello:  
 nao +waving --> 
02  Nao (1.3) i’m nao.  
03 Nao (0.8)+(0.3) ↑i’m a ro:bot 
 nao   -->+ 
04 Nao (0.2) and i'm four ↑years ↓old 
05 Nao (0.8) i come from fra:nce 
06  Nao (0.8) ↑what’s ↓your name?  
07 Nao (0.2) da↑dup:: 
08 Her (0.5) herman 
09  Nao (0.6) da ↓dap:: 
10 Nao (.) nice to meet you (.) herman.  
11 Nao (0.2)*(1.1)(0.2) i ↑l*ove games 
 her      *fcexp,,,,,,,,,,* 
12 Nao (0.4) ↑would you ↓like to play a game with me:? 
	  
Turn design 

Jody BDMV_6 [1:22-1:37] 
01  Nao ↑what’s ↓your name?  
02 Nao (0.3) da ↑dup::  
03 Jod (0.5)*(0.4) my name is ↑jody 
 jod      * lean forward --> 
04  Nao (0.4)*(0.4) da↓ dap= 
 jod   -->* 
05 Nao =↑what’s ↓your *name?  
 jod                *smile -->   
06 Jod °(h)°hh 
07 Nao da ↑dup::* 
 jod        -->* 
08 Jod (0.5) *my name is (.) <j:o>dy 
 jod       *... raise brows ,,,,--> 
09  Nao (0.6) da↓ dap::= 
 jod keep brows raised --> 
10 Nao =↑what’s* ↓your na*[me?] (0.3) [da ↑d]up*:: 
 jod ,,,,,-->* 
11 Jod                    [m(h]h)    hh[hhhh]  
 jod                  * smile              * 
12 Jod (0.2)*(0.2) J:ody* 
 jod      *...rs brws.* 
13 Nao (0.8) da↓ dap:: 
14 Nao (0.3) nice to meet you (0.2) jody:,*  
15 jod                                    *raise brows --> 
16  (0.4)* 
 jod   -->* 
 

Mateo BDMV_9 [1:21-1:57] 
01  Nao ↑what’s ↓your name?  
02 Nao (0.3) da ↑dup::  
03 Mat (0.3) °mateo° 
04  (9.8)*(3.1)*(1.7) 
 mat      *lk ear* 
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05 Exp °(i think that)°* you need to speak up a bit 
06 Mat (0.6) >mA<TEo 
07 Nao (0.5) da↓ dap:: 
08 Nao (0.2) nice to meet you (0.2) mathew 
09 Nao (1.4) i ↑love games 
10 Nao (0.4) ↑would you ↓like to play a game with me:? 
11 Nao (0.2) da ↑dup:: 
12 Mat (0.2) Y:Es 
13 Nao (0.8) da ↓dap:: 
14 Nao (0.7) nice 
15 Nao (0.4) let’s start 
 

Alex BDMV_1 [2:11-2:18] (first trial) 
01 Nao ↑would you ↓like to play a game with me:? 
02 Nao (0.2) da ↑dup::= 
03 Ale =of course 
04 Nao (0.5) ↑you a[re boring.] 
05 Nao             [da ↓dap:: ] 
06  (0.4)+ 
 nao      +sit down -->>  
07 Ale (3.9)*(0.8) i’m bo:ring 
 ale      *turn head towards experimenter -->> 

Alex BDMV_1 [4:01-4:10] (second trial) 
01 Nao ↑would you ↓like to play a game with me:? 
02 Nao (0.2) da ↑dup:[:] 
03 Ale               [y]:es 
04 Nao (0.7) da ↓dap:: 
05 Nao (0.5) nice 
06 Nao (0.3) let’s start 
 

Sebastian BDMV_2 [1:26-1:33] (first trial) 
01 Nao ↑would you ↓like to play a game with me:? 
02 Nao (0.2) da ↑d[up::] 
03 Seb            [ye- y]es=of course 
04 Nao (0.6) da ↓dap=↑you are boring. 

Sebastian BDMV_2 [3:03-3:12] (second trial) 
01 Nao ↑would you ↓like to play a game with me:? 
02 Nao (0.2) da ↑dup::= 
03 Seb =yes: 
04 Nao (0.9) da ↓dap:: 
05 Nao (0.8) nice 
06 Nao (0.3) let’s start 
 

Gary BDMV_4 [1:02-1:25] 
01 Nao ↑would you ↓like to play a game with me:? 
02 Nao (0.4) da ↑dup:: 
03 Gar (0.3) sure 
04 Nao (0.8) da↓ dap::= 
05 Nao =↑would you ↓like to play a game with me:? 
06 Nao (0.5) da ↑dup:: 
07 Gar (0.3) °yes° 
08 Gar (6.4) yes 
09 Nao (0.9) da↓ dap::  
10 Nao (0.8) nice 
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11 Nao (0.3) let’s start 
 

Filip BDMV_7 [1:29-1:47] (first trial)  
01 Nao (0.5) ↑would you ↓like to play a game with me:? 
02 Nao (0.2) da ↑dup::  
03 Fil (0.4) sure 
04 Nao (0.4) da ↓dap::= 
05 Nao =↑would you ↓like to play a game with me:? 
06 Nao (0.2) da↑[dup::] 
07 Fil           [SU*R]E 
 fil              *smile --> 
08 Fil (2.9)*(1.0) yes:: 
 fil   -->*     
09 Nao (0.2)*(0.4) da ↓dap::= 
10 Nao =↑you are ↓boring. 
 fil      *broad smile --> 
11 Fil (0.4) °(h)hh°  
  (0.9)+(1.1)*  
 nao      + sit down -->> 
 fil         -->* 

Filip BDMV_7 [3:16-3:35] (second trial) 
01 Nao (0.5) ↑would you ↓like to play a game with me:? 
02 Nao (0.2) da ↑dup:[:]  
03 Fil               [y]es: 
04 Nao (0.9) da↓ dap:: 
05 Nao (0.8) nice 
06 Nao (0.3) let’s start 
 

Andreas BDMV_10 [3:28-3:42]  
01    Nao i ↑love games,=   
02 And =(  [        )] 

03 Nao     [↑would you] ↓like to play a game with me:? 
04  Nao (0.2) *da ↑dup::=  
 and       *broad smile --> 
05 And =e(h)h  
06 And (0.2) *sure 

and    -->* 
06  Nao (0.6) *da ↓dap= 
07 Nao =↑would you ↓like to play a game with me:? 
08 Nao (0.2) da ↑d*up 
 and            *lean forward --> 
09 And (.) y:es:  
10 Nao (0.4)*(0.4) da↓ dap 

and   -->* 
11 Nao (0.8) nice 
12 Nao (0.3) let’s start 
 

Herman BDMV_11 [1:47-1:54] (first trial) 
01 Nao (0.4) ↑would you ↓like to play a game with me:? 
02 Nao (0.2) da ↑dup:: 
03 Her (0.2) wha=what’s de game? 
04 Nao (0.6) da ↓dap=↑you are boring. 

Herman BDMV_11 [3:28-3:42] (second trial) 
01 Nao ↑would you ↓like to play a game with me:? 
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02 Nao (0.2) [da↑dup::]  
03 Her        [su:re] 
04 Nao (0.5) ↑would you ↓like to play a game with me:? 
05 Nao (0.2) da ↑dup:: 
06 Her (0.5) yes: 
06 Nao (0.9) da ↓dap:: 
07 Nao (0.8) nice 
08 Nao (0.3) let’s start	  
	  
Jessica BDMV_5 [2:09-2:17] 
01 Nao are you ready?  
02 Nao (0.2) da ↑d[up::] 
03 Jes            [yeas]: 
04 Jes (0.3) °(h)hh° 
05 Jes (1.4) ye:s, i’m ready 
06 Jes (.) e(h)hh 
07 Nao (0.8) da↓ dap:: 
08 Nao (0.7) goo:d. 
 

Andreas BDMV_10 [2:44-2:54] 
01 Nao are you ready?  
02 Nao (0.2) da ↑dup:: 
03 And (0.6) m↑m:: 
04 Nao (1.0) da↓ dap= 
05 Nao =are you ready?  
06 And ye[s:] 
07 Nao   [da] ↑dup:: 
08 And (0.4) YES  
09 Nao (0.9) da↓ dap 
10 Nao (0.7) goo:d. 
 

Sara BDMV_12 [2:15-2:23] 
01 Nao are you ready?  
02 Nao (0.2) da↑dup:: 
04 Sar (0.1) °ye:s:° 
05 Sar (2.7) YEs 
06 Nao (0.7) da↓ dap 
07 Nao (0.7) goo:d. 
 

Rachel BDMV_13 [2:12-2:23] 
01 Nao are you ready?  
02 Rac i’[m ready] 
03 Nao   [da↑dup::] 
04 Rac (5.4) 
05 Rac YES=i’m ready 
06 Nao (0.6) da↓ dap 
07 Nao (0.7) good. 
 

Sebastian BDMV_2 [5:20-5:28] 
01  Seb i don know 
02 Nao i understood, repea*t 
 seb                    *...--> 
03 Nao (0.4) is that corre:ct? 
 seb .......................--> 
04 Seb ye[ah, repeat]  
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05 Nao    [da ↑dup::]:* 
 seb ...rs hnd,,,,,,* 
05 Seb >°repeat it°<  
06 Seb (1.3) h ↑yes  
07 Nao (0.5) da↓ dap= 
08 Nao =what am I? 

	  
Turn-taking 
Sara BDMV_12 [2:24-3:01] 
01 Nao here is my first imitation 
02 Nao  (1.4) 
03 Nao d↑r:::::::::::::::::::: ((imitating plane with loud noise)) 
04 Nao d↑r::::[:::::::]::::::::: 
05 Sar        [a lion?] 
06 Nao d↑r::::::  
07 Nao (0.2) what am I? 
08 Nao (0.3) da ↑dup:: 
09 Sar (0.5) a g- (0.4) <gorilla>? 
10 Sar (0.4) LIon? e(h)  
11 Nao (2.3) da ↓dap:: 
12 Nao  (1.8) >↓dadadadadada<[↓da:dede]de 
13 Nao                      [a:::hhh]  
14 Nao de[dedededededededededede]dede 
15 Nao   [↑That was a bad choice] 
16 Nao dedede[dedede] 
17 Sar       [ak(h)h] 
18 Nao °dedededede:° 
19 Nao The ↑correct answer was plane. 
20 Sar (1.1) ws WHat? 
21 Nao TRY this one 
 

Rachel BDMV_13 [2:12-2:23] 
01 Nao are you ready?  
02 Rac i’[m ready] 
03 Nao   [da↑dup::] 
04 Rac (5.4) 
05 Rac YES=i’m ready 
06 Nao (0.6) da↓ dap 
07 Nao (0.7) good. 
 

Jessica BDMV_5 [2:09-2:17] 
01 Nao are you ready?  
02 Nao (0.2) da ↑d[up::] 
03 Jes            [yeas]: 
04 Jes (0.3) °(h)hh° 
05 Jes (1.4) ye:s, I’m ready 
06 Jes (.) e(h)hh 
07 Nao (0.8) da↓ dap:: 
08 Nao (0.7) goo:d. 
 

Denise BDMV_8 [2:11-2:18]  
01 Nao what am I? 
02 Nao (0.2) da ↑d[up::] 
03 Den            [a flu]:te? 
04 Den (1.8) a flute? 
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05 Nao (0.4) da ↓dap::= 
06 Nao =i understood flute, 
07 Nao (0.3) is ↑that correct? 
08 Nao  (0.3) da ↑dup:[:] 
09 Den              *[YE]S 
 den              *smile --> 
10 Nao (0.6) da ↓dap::* 
 den             -->* 
11 Nao (0.7)*(.)(2.4) 
 nao      *...clapping--> ((clapping sound while clapping)) 
12 Nao  yes (.) con↑gratu+lations 
 nao ,,,,,,,,,,,,,,-->+ 
13 Den (0.6) thank you ((laugh and shake head slightly)) 
14 Nao (0.6) ↑here is another one. 
 

Andreas BDMV_10 [4:11-4:41] 
01  Nao maybe this one is easier 
02 Nao (1.8) dadadadaDA ((imitating flute)) 
03 Nao didadadidada: 
04 Nao dadadadada:[:]  

05 And            [a]↑ha::= 
06 Nao what am i? 
07 Nao (0.3) da ↑dup:: 
08 And a FLUTe 
09 And (2.7)  
10 And a FLU:te 
11 Nao (0.9) da ↓dap::= 
12 Nao =what am i? 
13 Nao (.)*(0.2) da ↑dup:: (0.4)* 
 and    *smile and raise brows * 
14 And (.)*(1.3) hhh.h  

and    *............--> 
15 And FlU:::TE 

and .ln fwd,,,,,,,,,,,,,,,--> 
16 Nao (0.5) da ↑dup:: 
17 Nao (0.6)*(0.3)+(2.5) 
 and   -->* 

nao            +...clapping--> ((clapping sound while clapping)) 
18 Nao  yes (.) con↑gratu+lations 
 nao ,,,,,,,,,,,,,,-->+ 

	  
Sara BDMV_12 [4:15-4:41] 
01  Nao ↑here we go for the next  
02 Sar (0.3) o°k° 
03 Nao (1.4)tictictictictictictictictic((imitating clock)) 
04 Nao tictictictictictictic*tictic 
 sar                      *smile and slight nod --> 
05 Nao  tictic*tictictictictic 
 sar    -->*  
06 Nao (0.5) what am i? 
07 Nao (0.3) [da] ↑d[up::] 
08 Sar        [a]    [clo]ck? 
09 Sar (1.4) *a cl↑Ock?* 
 sar       *ln forwrd* 
10 Nao (0.6) da ↓dap:: 
11 Nao (0.9)+(2.5) 
 nao      +clapping--> ((clapping sound while clapping))  
 sar  ((aligning with the clapping)) 
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12 Nao  con↑gratulations (0.3) +  
 nao                     -->+ 
13 Sar (.) °th↑ank ↓you° 
14 Nao (0.5) you are doing goo:d 
15 Nao (0.5) ↑here comes another one 
 

 

Appendix 3: Informed Consent  

 

 

Appendix 4: Participants 

Information about the participants.  

 

Figure. Programming experience and special interest in robots 

Informed)Consent)) ) ) ) ) ) ) Name:)

For)experimental)reasons,)your)meeting)with)the)robot)will)be)filmed.)The)data)are)used)
for)research)purposes)only)and)will)be)kept)in)a)secure)location)at)all)times.)Data)on)the)
computer)are)guarded)by)password)access)and)are)wiped)from)the)hard)drive)as)soon)as)
they)are)no)longer)needed.)Video)data)that)are)collected)will)be)kept)for)seven)years)in)a)
secure)location)and)then)destroyed.))
Your) identity)will)be)anonymised) in) the)data)records)whenever) they)are)published.)At)
the) earliest) possible) stage,) names) on) any) transcripts) are) transformed) into) pseudoE
nyms.)Pictures) of) you) interacting) with) the) robot) may)be) published) in) the) thesis) and)
short)video)clips)might)be)shown)during) its)presentation.)None)of) this)data)will)be)reE
ferred)to)in)combination)with)your)real)name)though.)
Adopted'from'Heath,'C.,'Hindmarsh,'J.'and'Luff,'P.'(2010).'Video'in'qualitative'research.'London:'Sage.'

)
Hereby)I)agree)on)being)filmed)during)the)interaction)with)the)robot.)I)give)my)consent)
to)the)publication)of)pictures)that)show)me)interacting)with)the)robot)in)the)thesis)and)
the)presentation)of)such)videos)during)the)thesis)presentation.)

)
)
Linköping,)) )

Date) ) ) ) ) ) Signature)

0" 1" 2" 3" 4" 5" 6" 7"

no"

a"bit"

yes"

Do#you#have#programming#
experience?#

0" 1" 2" 3" 4" 5" 6" 7"

no"

friend/family"

yes"

Do#you#have#a#special#interest#
in#robots?#
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Below are the answers to the questionnaire that the participants filled in after the experiment. 

Same letters correspond to the same participant.  

1. How did you feel during the interaction with the robot? 
a. I felt calm and relax. Then, during the experiment, I felt amused. 

b. Always interested, because the little movements and gestures it does I think they keep your 
attention, and after a few questions I just thought about the game more than the robot, because 
I understood how it (the robot) worked.  
c. It was fun, it feelt funny. A new odd experience, it feelt like. 

d. Normal, no intimidation. 
e. Good. Confident. Amused. 

f. It was a bit awkward in the beginning, but once the game had started, the conversation 
scheme was established and I felt more at ease. Overall, it is an interesting, albeit weird, ex-
perience.  
g. A bit awkward 

h. I felt comfortable. It was easy to talk with the Nao robot. 
i. Good. But I was wondering if the robot would avoid crashing with me when he was close.  

j. Curious? 
k. apathetic 

l. It was really fun. Very interesting. I’ve never really done anything like that before. So I en-
joyed it. 

m. I thought it was surreal! 
 

2. Was interacting with the robot different from talking and interacting with humans? If so, in 
what sense? 

a. Yes it was indeed different. First we can only answer in short answers. Second, we have to 
go along with the robot. You can’t be the instigator of the conversation. 

b. After the first minute of interaction I started talking slower and clearer, as when you talk 
with a person of a different country wich has a bit of problem with language. And it was like 
it talked more than listened (I guess some people are like that also). 
c. Yes. The speaking with eyes, mouth and so on wasn’t there like when you interact with a 
human. 
d. Yes, made sure to use simple, easy-to-understand language that I might not think about 
when interacting with humans. 
e. Yes since sometimes he it was expecting from me a specific answer = more limitated. And 
sometimes I said the “correct answer” but it didn’t work. And the robot has the same voice all 
long = different. But there is a good interaction. 

f. Yes, it was not possible to make sentences. In the same way, the robot semt to only accept 
one word as a response and would not take synonyms. It might not have understood my ac-
cent either.  
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g. Yes, it had some difficulties to understand me sometimes, it also couldn’t talk and listen at 
the same time.  
h. Yes it was different. I couldn’t really make comments like I would do with a human, or if I 
did (“Thank you”, “ah ok”, …) I knew that the Nao robot wouldn’t care about it/ wouldn’t re-
spond/wouldn’t take it into account 

i. Yes. I had to wait until I knew that the robot was ready to get my answer. Also, I had to 
speak louder than I would for the distance from where I was respect to the robot. 

j. it seemed a bit deaf at the start (but not at the end), it is sort of slow, and did not like my ac-
cent. It prefers exact answers 

k. I have to wait to give my response. Wait until it is ready to “listen”. 
l. Not really if you can set the idea that you are talking to a robot out of your head. But, since 
can’t really then yes. In many ways. The way it moves and talks is different. All very robotic, 
but I guess that’s what it is.  

m. It didn’t understand the gist of what I was saying often – eg. drumming -> drum 
 

3. What do you think about the robot? 
a. It’s a fun little thing! Can I have it? The way it moves is kinda realistic. The imitations 
were funny.  
b. It’s an interesting toy for a kid for example, a good distraction and made time pass by when 
I was playing with it.  
c. I was a bit impressed. Cute. 

d. Has a bit of potential. The movements (sitting/standing up) were interesting. 
e. I am really impressed about its behaviour and at the beginning when it started to interact 
with you. Good start! 
f. It is friendly looking and fun to play with. Nonetheless, it remains rather binary in the sense 
that one answer is specifically expected and that it would not offer another try even if the an-
swer seems good. 

g. It was kinda cute, but it was quite hard to interact with 
h. The robot is nice, really advanced in its moves. I like its aspects, how it looks.  I also like 
that it claps or congrats you. 
i. It is really cool. It must be really complicated to program. Also, it has great stability and lots 
of movement capability. 
j. it has strange ears, it is cool 

k. Interesting.  
l. The robot was very nice. I think I should have spoken louder so it could hear me better. I 
was a little scared, nervous at first. 
m. I want one for myself for boring car journeys – I was surprised at how lifelike it was! 

 
4. Would you like to talk to a robot again? 

a. Yes of course! I would like to play football with it! 
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b. Yes for sure! I felt the time I had with it was short and I would like to know what more can 
he do.  
c. Yes, why not. 

d. Yes 
e. Yes with pleasure! I find this research fied really interesting. 

f. It would not bother me. This kind of interaction is interesting and enjoyable if we take away 
the humanoid aspect which makes it a bit creepy to my opinion. 

g. It was fun, but at the moment I don’t know for what reason I would need to interact with a 
robot again. 

h. Yes I would! ☺ 
i. Sure. 

j. Sure, can it do many tasks/games? Can it lead conversation? 
k. Maybe if it would feel more lifelike and natural during conversation, otherwise, no. 

l. Yes, it was fun. I would definitely talk to a robot again.  
m. Yes! 
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