
Should we use human-human factors for validating human-agent 
relationships? A look at rapport* 

 
ABSTRACT 
Rapport1 is a sense of emotional connection between humans that 
is important for building and maintaining long-term relationships. 
It thus makes sense that we should seek to build social robots and 
intelligent virtual agents that develop rapport with the human they 
are interacting with. In addition to the challenge of how to build 
this rapport, is the challenge of how to measure rapport. This 
paper focuses on this latter challenge and uses consideration of 
measurement to question the validity of seeking to replicate 
human-human phenomena in human-agent contexts.  
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1 INTRODUCTION 
Artificial Intelligence has sought to replicate human 

capabilities since its conception. The Turing test in which one 
could not distinguish between interaction with a human or 
machine, was the ultimate measurement of success. Similarly, 
some Intelligent Virtual Agent (IVA) researchers sought to 
achieve and measure believability using constructs like 
naturalness while Virtual Reality (VR) researchers aimed for 
increased realism and immersion often measured by sense of 
presence or being-there.  

The early research of Reeves and Nass [1] that found humans 
treat machines with the same rules of politeness they use with 
humans may imply that beliefs, attitudes and behaviours that mark 
human relationships also apply to human-agent relationships. For 
many, if not most, applications of IVAs, the IVA can only achieve 
its design purpose if it is able to elicit responses similar to those 
elicited when dealing with a human therapist or teacher, for 
example. However, the ability of the IVA to achieve a humanlike 
social response is largely dependent on the willingness of the 
human to “suspend disbelief”. The human is not indicating they 
believe the IVA is a real person, instead they are, mostly 
subconsciously, willing to engage at an emotional level in the 
interaction/conversation and overlook the (strongly obvious) 
evidence that they are not dealing with a human.  

This paper contends that using measurements that imply the 
IVA was humanlike and that ask the human if they responded to 
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the IVA as if it was human, are inappropriate because it makes the 
user very uncomfortable and is likely to increase fears and 
confusion concerning the role of AI in our society, and in our 
relationships.  

In the research we have conducted using IVAs in health and 
wellbeing, the main complaints we have received from patients 
and participants concern being asked questions that attribute 
human qualities to the IVA, for example, “I believe [IVA-name] 
likes me” or which imply the human treated the IVA as if it was 
another human, e.g.  “I feel [IVA-name] cares about me even 
when I do things that he/she does not approve of”. In other studies 
seeking to find out what sort of avatar they might prefer, even 
when they agree/strongly agree they would like to use an IVA to 
help them, respondents disagree/strongly disagree that they would 
recommend an IVA to a friend. This feedback and response 
indicate to us that humans do not feel comfortable to contemplate 
replacing human relationships with agent relationships.  

Rather than seeking to measure the factors that influence 
success in human contexts, such as trust, working alliance, 
rapport, should we focus on measuring outcomes, such as 
achieving the learning outcomes, completing a task in good time, 
behaviour change or improved adherence and/or well-being? 
Maybe we should rely on more objective measures by capturing 
biometric and behavioural data (e.g. logfiles)? However, to 
understand the factors influencing outcomes towards 
improvements, perhaps we still need to ask about human factors, 
as long as asking does not raise fears, the measures are reliable 
and allows us to build IVAs better fit for purpose.  

In this paper we focus on the measurement of human-agent 
rapport and present some unexpected results indicating that the 
instrument designed by psychologists to measure human rapport 
may not be appropriate to measuring human-IVA interaction and 
brings into question whether we should even be trying to measure 
rapport. The next section presents different ways of viewing 
rapport and some of the ways IVA researchers have measured it. 
We then present a study and our rapport results that motivate why 
we are questioning if measuring rapport is appropriated. The 
paper ends with our suggestions and conclusions. 

2 RAPPORT IN HUMAN-X-INTERACTION 
Rapport is a feeling of harmony resulting from being 

emotionally connected to another person. Rapport has been found 
to have a strong effect on long term-relationships in diverse 
contexts ranging from increased student success [2] to customer 
satisfaction and loyalty [3]. Rapport can be measured in different 
ways. Brixey and Novick [4] have drawn key literature and views 
of rapport together into their paralinguistic rapport model, see 
Figure 1, comprising three dimensions: a sense of emotional 
connect, a sense of mutual understanding, and a sense of physical 
connection [5].  
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 Figure 1: Paralinguistic Model of Rapport [5] 
 

To measure perceived rapport, DeVault, Artstein [6] and 
Astrid, Krämer [7] used the ten rapport items constructed by 
Tickle-Degnen and Rosenthal [8] as well as another 19 ad hoc 
items derived from their previous studies. The final questionnaire, 
with 29 questions on an 8 point Likert scale, measured the four 
rapport factors: Feelings and Self-Efficiency, Rapport and 
Connection, Evaluation of Listener, and Attention Allocation. 

Gratch, Okhmatovskaia [9] proposed a rapport agent 
(evolution of the listening agent [10])  that aims at building a 
sense of rapport where a human speaker tells a story to a silent 
attentive agent. The empirical results showed that establishing a 
sense of rapport increases speaker’s fluency and engagement. The 
goal was achieved by conveying nonverbal listening feedback and 
mimicry behaviour on real-time based on the user’s input [9]. 
Nonverbal and verbal mimicry behavior and feedbacks establish a 
sense of rapport, trust and liking in a face to face conversation. 
Moreover, the self-reported measures of rapport used in Rapport 
Agent [9] consists of both forced choice and open-ended 
questions: 

Do you think he/she understood the story completely?  
-Yes	 -Not sure	 -No	
Did you feel that you had a connection with another person? 
-Yes	 -Not sure	 -No	
While you were telling the story was seeing the avatar helpful 

or disturbing?  - helpful   - Indifferent                  -Disturbing 
Did you feel that you used some feedback from the other 

person when telling the story? 
-Yes                       -Wasn’t paying attention    -No 
Do you think the avatar portrayed the movements of another 

person accurately? – Yes   - Not sure               - No 
The purpose of another study conducted by Gratch, Wang 

[11] was to evaluate and compare the outcome of a 
communication with an agent listener over a human listener. The 
agent was found to be more engaging than the human. The sense 
of rapport between the virtual listener and the user was measured 
by a “forced-choice questionnaire items” collecting the 
participants’ feedback about the experience. The questionnaire 
involved questions such as “Did you feel you had a connection 
with the other person?”, “Did you think he/she [the listener] 
understood the story completely?” and also several open-ended 
questions to measure qualitative data [11]. 

The rapport questionnaire used in [12] focuses on the 
cognitive aspects of human-agent-interaction and is derived from 
the social presence survey presented in [13] which includes the 
questions: 1. I perceive that I am in the presence of another person 
in the room with me; 2. I feel that the person is watching me and 
is aware of my presence; 3. The thought that the person is not a 
real person crosses my mind often; 4. The person appears to be 
sentient (conscious and alive) to me; 5. I perceive the person as 
being only a computerized image, not as a real person. 

Viewing rapport from a physical perspective, Tickle-Degnen 
and Rosenthal [8] define rapport as consisting of three essential 
factors: mutual attention, positivity and coordination. Relating to 
attention, during the experience of a high degree of rapport, 
participants in the interaction form a cohesiveness, become 
unified, through the expression of mutual attention to and 
involvement with one another. Their focus is directed toward the 
other, is other-involved. They experience the feeling as one of 
intense mutual interest in what the other is saying or doing.  

The second essential component is the positivity present in the 
interaction. Interactants feeling rapport with one another, feel 
mutual friendliness and caring. Although positivity is closely 
related to the degree of involvement and attentiveness, a high 
level of one component does not necessarily imply a high level of 
the other component. Mutual attentiveness may be negative, as 
when teenage boys confront one another in verbal combat, or 
positive, as when boys engage in friendly banter. Feelings of 
rapport emerge more readily when both a high degree of mutual 
attention and positivity are present, although, as we see later, the 
relative importance of these components in the feeling and 
expression of rapport changes over the development of a 
relationship between individuals. 

The third, and final, essential component of rapport is 
coordination between the participants. The terms balance, 
harmony, and "in sync" come to mind when thinking of the 
experience of rapport, and even though these terms have 
connotations, there is something more to them than just positive 
valence. In an interpersonal context they convey an image of 
equilibrium, of regularity and predictability, of coordination 
between the interactants. This high degree of behavioral 
coordination in informal social interaction has been described 
using analogies such as the smooth actions of a well-functioning 
athletic team (Altman & Taylor, 1973) or the rhythm and 
synchronization of the members of an orchestra (Scheflen, 1963). 
Park and Burgess (1924) aptly described the affective aspect of 
this coordination component of rapport: "Rapport implies the 
existence of a mutual responsiveness, such that every member of 
the group reacts immediately, spontaneously, and sympathetically 
to the sentiments and attitudes of every other member" (p. 893). In 
early interactions, positivity and attentiveness are more heavily 
weighted than coordination, whereas in later interactions, 
coordination and attentiveness are the more heavily weighted 
components.  

3. EXAMPLE STUDY MEASURING RAPPORT. 
To motivate consideration of the rapport measure, this section 

presents a study that measured rapport. The goal of the study was 
to determine effect of empathic versus neutral dialogue on 
reducing study stress. We designed an experiment consisting of 
one within-subjects factor (empathic and neutral virtual advisor) 
and one between-subjects factor (different order of the 
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experimental sequence), forming two experimental groups and 
one control group.  The control group received the same study tips 
via the pdf documents that were used to create the dialogues. The 
experiment was approved by the Macquarie University’s Human 
Research Ethics Committee. 

As a secondary outcome, we sought to measure the 
development of rapport. In previous work we identified that some 
individuals developed more rapport with our IVA that verbally 
expressed empathy, while others built more rapport with our IVA 
whose dialogue was neutral (i.e. without empathic cues). These 
differences depended on the emotional state of the user. Thus, to 
explore this finding further, for this study we designed and 
developed two different virtual advisors (empathic/neutral) named 
Sarah to provide tips to students for reducing their study stress. 
The empathic Sarah exhibited empathic and social cues whereas 
the neutral advisor did not include empathic cues. The design of 
the agents, dialogue content and implementation details are 
described in other papers [16]. 

Drawing on the literature, we have adapted questions from a 
number other studies ([8], [7], [6], [14] and [15]) as shown in 
Table 1. The questions cover different aspects of rapport 
including: Feelings and self-efficacy, Rapport and Connection, 
Evaluation of Listener, Attention Allocation derived from [7], as 
indicated with an “X” in Table 1. The questions were presented 
randomly containing a mix of positively and negatively worded 
statements. For the control group we measured the sense of 
rapport with the document. After reverse coding the negatively 
worded questions, a single score was calculated by summing all 
Likert scale values. We then categorized them into five categories 
from very low rapport to very high rapport. 

Table 1: Rapport Questionnaire used in our study                      
a) Feelings and self-efficacy b) Rapport and Connection                       

c) Evaluation of Listener d) Attention Allocation 

  a b c d
 
d 

1. I liked the virtual human. X 
 

   
2.The virtual human was weird     X  
3. I think the virtual human and I established 
rapport. 

  X    
4.  I felt I had a connection with the virtual human.    X    
5.  I think the virtual human and I understood each 
other. 

  X    
6 .I would like to have someone like the virtual 
human help me 

     
X 

 
7. I would recommend the virtual human to a 
friend 

     
X 

 
8. I felt uncomfortable during the session.  X      
9. I felt embarrassed during the session  X      
10. I had difficulty understanding the virtual 
human. 

   
X 

   
11.   I don’t like the way the virtual human looks.     X  
12.   It would be difficult to virtually meet and talk 
with the virtual human.  

X      
13.   Communicating with the virtual human felt 
natural 

    X  
14.   This virtual human was warm and caring.    X    
15.   Interacting with the virtual human was 
believable. 

    X  
16.   The virtual human was not empathic towards 
me.  

    X  
17.   I felt that the virtual human was interested in 
what s/he was doing.  

  X    
18.   The virtual human would be a poor problem 
solver. 

    X  
19.   I couldn't get anything accomplished with the 
virtual human. 

   
X 

   
20.   I would be able to engage with virtual agent.    X    

4.  RAPPORT RESULT 
Based on 5-point Likert scale, a number above 3 means agreement 
and below means disagreement. For negatively worded questions 
the opposite is true. Overall in groups 1 (empathic first, then 
neutral) & 2 (neutral first, then empathic), 32.8% disagreed or 
strongly disagreed that they had established rapport with the 
character. 82.8% of the participants in group 3 (control) “liked” 
the document while this percentage is 43.8% for “liking” the 
character in groups 1 and 2. In group 1 and 2, 39% would like to 
receive help from a character while in group 3, 68.7% would like 
to have something like the document helping them.. 

Table 2 presents the level of rapport for each group. No 
participants scored low or very low level of rapport in any groups. 
In group 1, 29% felt a strong sense of rapport while this amount is 
21% and 23% for groups 2 & 3 respectively. In group 3, 69% of 
participants had a good sense of rapport while this amount for the 
other two groups is 52%. 

Table 2: Categorised Rapport Score Results    

 Rapport 
Level Group1 Group2 Group3 

Very Low 0  (0%) 0 (0%) 0 (0%) 
Low 0 (0%) 0 (0%) 0 (0%) 
Medium 6 (19%) 9 (27%) 5 (8%) 
Good 16 (52%) 17 (52%) 44 (69%) 
High 9 (29%) 7 (21%) 15 (23%) 
Total 31 33 64 

  

 

Figure 2: Rapport scores by category and group 

A one way between subject ANOVA was performed to test 
whether there was a significant difference in participants’ feeling 
of rapport with the virtual advisor between the three groups. The 
observed p value is not statistically significant which indicates no 
difference of rapport between the groups. However, as shown in 
Figure 3, group 3 (control) report slightly more rapport. A Chi-
square test reported no significant relationship between the 
participant playing computer games and the sense of rapport and 
also study stress score. We did not find any significant differences 
between participants’ age and study stress score. We did not find 
any significant differences between age of participants and rapport 
score. Finally, a Chi-square test reported no significant 
relationship between the ethnicity of the agent and rapport score 
and study stress score. We did not find any relationships between 
personality dimensions and rapport score. Moreover, there was no 
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correlation between the psychological state of the user (DASS21) 
and rapport score or the study stress score reported by the user. 

5.  DISCUSSION 
In all three groups participants established medium to high 

level of rapport either with the character or the document. Group 1 
has the highest level of rapport however participants in the control 
group achieved stronger sense of rapport than participants in 
group 2. This could be due to the number of participants which in 
the control group (group 3) was almost twice more than the other 
two groups. Larger numbers of participants may alter our findings 
and perhaps longer time frames of interaction may be show 
rapport differences. That does not explain the unexpected that 
high rapport scores that were reported for the document. This 
highlights that even though the goal of the technology may be to 
create a human-computer relationship, it may not necessarily 
achieve that goal. 

Even though in a human-human context we consider 
relationship development to be essential to achieving 
counseling/helping goals, this may not necessarily be the case 
with human-agent solutions. However, the key goal of our agent 
in this scenario was to “Reduce Study Stress” and the IVAs were 
shown to achieve that more successfully than reading a pdf file 
with the same tips. Our results also show that participants found 
the empathic conversation more useful that the neutral dialogue. 
This finding is somewhat in disagreement with our earlier work 
that showed low emotional levels built more rapport with a neutral 
character. 

6.  CONCLUSION AND FUTURE WORK 
Clearly there are many factors that come into play when 

evaluating the relation between an IVA and the human user. To 
establish a good rapport, IVAs require social ability and 
communication skills such as active listening, mimicry and 
emotional gestures and appropriate verbal and non-verbal 
behaviours. (e.g. [17-19]). 

The results presented bring into question whether our 
instrument was measuring the right thing. We have added “not 
applicable” as an option to each of the rapport questions, to see 
whether participants dealing with either the document or agent 
think the question is appropriate. We have not analysed the data in 
our latest study yet. 
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