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Students’ Experiences of Emotional 
Connection with Pedagogical Agents

INTRODUCTION

Daily activities in the UK – such as socializing, shop-
ping, or learning – are increasingly mediated through 
cyberspace environments. The exact nature of these 
environments can include predominantly textual 2D 
websites, such as forums or commercial websites, or 
3D graphical environments, such as virtual worlds. 
Whilst these environments vary considerably in nature, 
certain similarities can be identified. One such pattern 
is the increasing presence of the chatbot in commer-
cial, industrial, and educational settings. Chatbots are 
characters on a computer screen with embodied life-
like behaviours such as speech, emotions, locomotion, 
gestures, and movements of the head, the eye, or other 
parts of the body (Dehn & Van Mulken, 2000). They 
are typically used to provide advice on a 24/7 basis, 
enabling users to ask a ‘human face’ for support without 
requiring a human advisor to be present at all times.

In recent years, the use of chatbots has become 
increasingly common in educational settings; as edu-
cational tools, they are known as pedagogical agents 
(Veletsianos & Russell, 2014). The current difficulty 
is that whilst research into the use of pedagogical 
agents has increased in recent years, it is somewhat 
inchoate and has failed to distinguish practices across 
different disciplines. Furthermore, the research that 
has been undertaken has not yet drawn distinctions 
between practices in difficult and sensitive settings 
which are particularly important for vocational courses 

such as healthcare or counselling (for example, Heidig 
& Clarebout, 2011). Thus there is little understand-
ing of how students might engage with pedagogical 
agents when discussing sensitive topics, and how this 
might impact upon truthfulness and trust, which are 
particularly complex concepts in a networked society.

This article begins by discussing issues of truthful-
ness and trust with regard to teaching and learning. It 
goes on to identify current issues surrounding the use 
of pedagogical agents, drawing upon research from 
both educational and commercial settings. Findings 
are then presented from two research studies that used 
responsive evaluation to explore students’ experiences 
of engaging with pedagogical agents on sensitive topics. 
The findings from these studies identified truthfulness, 
personalisation and emotional engagement as vital 
components in interacting with pedagogical agents. It 
concludes by offering recommendations for practice 
and identifying priority areas which require attention 
in future research and development.

BACKGROUND

The continuing debates about the nature and process of 
learning in higher education have created a minefield 
of overlapping concepts, with few clear frameworks 
for understanding the relationship between the context 
and the experience of the learner. However, those in 
the field of critical awareness have argued that theirs 
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is not simply another perspective on adult learning 
but rather a shift in ideology. The ideals of this tradi-
tion stem largely from theorists such as Freire (1972, 
1974) and hooks (1994), who have argued that social 
and historical forces shape the processes through 
which people come to know themselves and develop 
their view of the world. Learning is therefore seen to 
occur in a social and cultural context and this neces-
sarily influences what and how people learn. Learners 
therefore must seek to transcend the constraints their 
world places upon them in order to liberate themselves 
and become critically aware. Yet it would seem that 
higher education has increasingly become colonised 
by an enterprise culture and the result is that students 
and academics have become defined by and through 
this culture. These colonising forms of enterprise 
higher education reflect the market forces and the 
quick fix stance of commerce and industry. Higher 
education that only supplies ‘training’ is unlikely to 
equip students to work in an uncertain world. Giroux 
and Giroux (2004) have argued that educators should 
build courses by combining ‘democratic principles, 
values, and practices with... the histories and struggles 
of those often marginalized because of race, class, 
gender, disability, or age’ (p. 99). They argue that 
academics should shift beyond the lands of academia 
and integrate with the larger spheres in the community, 
where culture and politics are truly learned and made 
relevant. One such sphere is the online world, a core 
part of students’ everyday lives.

Yet in doing so we are faced with issues around 
honesty, plagiarism and self disclosure, concepts which 
seem evermore challenging in the seeming anonymity 
of online environments. The notion of whether truth 
exists and whether it can be ascertained is one that has 
been discussed and debated ad nauseum. Notions of 
‘Truth,’ ‘truth,’ ‘truths,’ ‘truthfulness,’ and even ‘truthi-
ness’ have been considered for their applicability in 
education and social science (Major & Savin-Baden, 
2010). While these concepts clearly are value laden 
and may be picked apart for accuracy, precision, desir-
ability and achievability, it is still clear that the teachers 
and researchers should make some effort to present 
some version of multiple realities. Yet truth telling, 
disclosure and online behaviours remains a contested 
area in higher education. Some staff over regulate and 
over moderate behaviours, others do not. For example, 
approaches to teaching in virtual worlds often seem to 
differ not only because of the medium being used but 

also because of the nature of immersion and presence 
that occurs in that environment. This is because ‘be-
ing’ in a virtual world prompts us and our students to 
engage with issues of embodiment and questions about 
positioning and power. Some questions that relate to 
these issues might include:

•	 How does the lack of face-to-face engage-
ment influence students’ willingness to trust 
teachers and other students when disclosing 
information?

•	 What is appropriate and acceptable behavior in 
a virtual world, i.e. students coming to class as 
an animal or naked, or changing clothes whilst 
the teacher is speaking?

These questions, and the ethics of being in virtual 
worlds, are beginning to be considered (e.g. Turkle, 
2010), contributing to a critical and informed debate 
about learning and discussion in virtual worlds. How-
ever, notions of truthfulness, trust and responsibility 
with regard to pedagogical agents have rarely been 
addressed (Culley & Madhavan, 2013). The following 
section explores the key issues of truthfulness, trust 
and realism in pedagogical agent-student interaction.

Trustworthiness and Truthfulness

Trust is defined here as ‘an attitude of confident expec-
tation that one’s vulnerabilities will not be exploited’ 
(Corritore, Kracher, & Wiedenbeck, 2003, p. 70). It 
has been established that the disclosure of information 
requires the formation of a trust relationship (Wheeless 
& Grotz, 1977), and that online environments can be the 
objects of trust (Corritore et al., 2003). For some, the 
fear and anxiety associated with making oneself vulner-
able online is specifically associated with ‘transactions 
characterized as faceless and intangible’ (Beldad, de 
Jong, & Steehouder, 2010, p. 857); chatbots are neither 
faceless nor intangible, and thus pose different, but no 
less challenging, issues.

It has been suggested that students can become 
comfortable interacting with high-quality pedagogical 
agents, and that emotional connections may develop 
(Culley & Madhavan, 2013). Hasler, Touchman and 
Friedman (2013) also found, in a comparison of human 
interviewees with virtual world agents, that chatbots and 
human interviewees were equally successful in collect-
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ing information about their participants’ backgrounds. 
Further, Lessler and O’Reilly (1997), who found that 
self-administered surveys could yield more truthful 
responses than interview methods, particularly in sensi-
tive disclosure situations. This emotional connection 
has been found to be one of the strongest determinants 
of a user’s experience, triggering unconscious responses 
to a system, environment or interface (Éthier, Hadaya, 
Talbot, & Cadieux, 2008). These feelings strongly influ-
ence perceptions, enjoyment, and pleasure, ability to 
trust and disclose information, and influence how we 
regard our experiences at a later date. Emotional design 
at the basic level involves minimising common emotions 
related to poor usability such as boredom, frustration, 
annoyance, anger and confusion. Dennerlein, Becker, 
Johnson, Reynolds and Picard (2003) stated that during 
a computer task, systems usability may play a role in 
creating stressful situations that manifest themselves 
into various exposures to biomechanical stressors. Thus 
emotional design also should also focus on invoking 
positive emotions associated with acceptance of the 
system and continued usage, such as credibility and 
trust. Yet there is little understanding of what informs 
these experiences, although the realism and appearance 
of the pedagogical agent appears to be a key feature.

Pedagogical Agent Realism

The appearance and realism of pedagogical agents 
has been identified as important in determining us-
ers’ willingness to trust and disclose information. For 
example, the perceived trustworthiness of agents has 
been shown to increase with degrees of anthromor-
phism (Gong, 2008), as has the believability of the 
agent (Demeure, Niewiadomski, & Pelachaud, 2011). 
Consequently, researchers have turned their attention 
to the realism of agents in educational settings. Kim 
and Wei (2011) found that students tended to choose 
same gender and same ethnicity agents when provided 
with the opportunity, but that this had no impact upon 
their learning experience and retention.

What has been identified as more important, how-
ever, is the matching of audible realism with pedagogi-
cal agent realism. Studies exploring the influence of 
voice found that computer-synthesized voices were 
perceived less favourably than human voices, with 
the emphasis placed on words, and pauses between 
words, improving student learning in a pedagogical 

agent situation (Clark & Mayer, 2008). Furthermore, 
split-attention effect (Garau et al., 2003), in which 
students experience a higher cognitive load due to 
competing demands for their attention, occurred when 
students felt an agent’s voice and appearance did not 
match and were therefore distracted from the learning 
activity at hand. The impact of split-attention affect 
is significant; it reduces the believability and, conse-
quently, willingness to trust the agent (Demeure et al., 
2011). Attention has also been paid to appearance and 
self-awareness (Ijaz, Bogdanovych, & Simoff, 2011). 
More recently, attention has shifted from exploring the 
impact of realistic appearance to realistic interactions. 
Morrisey and Kirakowski (2013) identified 7 themes 
influencing users’ perceptions of realistic interactions: 
maintenance of themed discussions; responding to 
specific questions; responding to social cues; using 
appropriate linguistic register; greetings and person-
ality; giving conversational cues; and inappropriate 
utterances and damage control. These themes suggest a 
much more discerning userbase and makes significant 
demands of chatbot developers. Chatbots, in order to be 
considered realistic, needed not only to look realistic 
but to interact with realistic (i.e. human) mannerisms.

The literature discussed above found that under-
standing of pedagogical agent application, whilst 
increasing, is inchoate. The realism and voice of the 
agent was seen to help shape emotional connection, 
which was further informed by concepts of co-presence 
and immersion. Yet this emotional connection and thus 
the potential learning application of these technologies, 
was determined partially by levels of trust and risk, as 
Corritore et al. (2003) noted. Such findings suggest that 
the context within which the student and pedagogical 
agent are interacting, whether in an interviewing con-
text or in discussion of sensitive topics, for example a 
counselling module, are critical. This article now goes 
on to present the findings of a study focused on these 
issues in particular.

STUDENT DISCLOSURE TO 
PEDAGOGICAL AGENTS 
ON SENSITIVE TOPICS

The following section reports on the findings from 
two studies exploring the use of pedagogical agents 
to deliver a survey and provide information on stu-
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dent lifestyle topics: financial management, alcohol, 
plagiarism, drugs, and sexual health. These projects 
were funded as part of a study into the potential influ-
ence of pedagogical agents by a large funding body. 
Development work was undertaken by Daden Ltd, and 
evaluation completed by Coventry University. Ethical 
clearance was gained from both the funding body and 
Coventry University.

Methodology

The studies were underpinned by a responsive evalu-
ation methodology, which is a pragmatic approach 
designed to accommodate specific situations, contexts 
and questions. Responsive evaluation is reliant on natu-
ral communication and responsive to the stakeholder 
requirement for facts and knowledge (Stake, 1983).

These two studies were developed in response to 
three specific needs:

1. 	 A lack of understanding of student responses 
to pedagogical agents, particularly on sensitive 
topics;

2. 	 An ongoing need to provide students with es-
sential information pertaining to the student 
lifestyle issues listed above

3. 	 The need to improve survey response rates and 
reliability of results, particularly in relation to 
sensitive topics (Barak & Gluck-Ofri, 2007)

These evaluations therefore explored the extent 
to which pedagogical agents may affect a student’s 
reactions and responses, paying particular attention 
to the sensitivity of the topic under discussion. They 
sought to answer the following question – what factors 
are important in the emotional connection between 
students and pedagogical agents?

Study Procedures

The studies followed the following phases:

•	 The creation of a website with information on 
sensitive issues (finances, plagiarism, alcohol, 
drugs and sexual health) to put the agent into 
context. The website hosted 5 different types of 
pedagogical agents of different genders, races, 
and levels of authoritativeness, represented 
through dress and facial expression.

Study 1: The testing of the agents with 12 students 
(m=4; f=8, both postgraduate and undergradu-
ate).

•	 Technical improvement, addition of 5 extra 
agents, and alteration to include 3 types of 
agent interaction:
◦◦ Short-term chatbot: Students engaged 

with the agent for one 25 minute session 
only

◦◦ Long-term chatbot: Students engaged 
with the agent for 5 different visits over 
a period of 2 weeks. Each visit lasted 5 
minutes.

◦◦ Long-term chatbot with additional en-
gagement: As with type 2, except that 
students were asked additional questions 
for each session unrelated to the sensi-
tive topics, such as favourite TV shows 
or sports.

Study 2: Ongoing testing of the agent with 150 
(m=33; f=117) students, both undergraduate 
and postgraduate.

Data were collected through the following methods:

1. 	 Study 1 and Study 2: An online questionnaire 
with an interactive pedagogical agent, in which 
students were asked questions on sensitive issues 
relating to healthcare and lifestyle issues. Data 
here were taken from amount of words disclosed 
to the agent and, in the case of the second study, 
a comparative questionnaire with no agent.

2. 	 Study 1 only: A semi-structured face-to-face 
interview on the topic of the student’s experience 
of using the interactive pedagogical agent (aver-
age 30 mins). The interviews were audio recorded 
and transcribed for data analysis purposes

Combined Study Findings

The following section discusses students’ willingness 
to disclose information to the pedagogical agent, and 
the factors which seemed to influence this disclosure. 
It reports on the findings of the first study, and presents 
early trends identified in the second study. Participants’ 
perceptions of pedagogical agents focused on the no-



 C

Category: Curriculum Development and Instructional DesignStudents’ Experiences of Emotional Connection with Pedagogical Agents

1384

tion of realism. The degree of perceived realism was 
influential in two of the three themes identified: student 
truthfulness when engaging with the agent, and the 
emotional engagement observed between student and 
agent. The final theme (personalisation) focused on 
student responses to the personal attributes of the agent, 
e.g. appearance, and gender. Illustrative examples are 
presented below.

Truthfulness

Student willingness to disclose information to and be 
truthful to the pedagogical agent was influenced by no-
tions of support and of judgement, which in turn seemed 
to be influenced by the relative realism) of the agent. 
For some students, the anthromorphic appearance of 
the agent facilitated a sense of engaging in conversation 
with another person and thus disclosing information to 
them. For others, however, the understanding that the 
agent was not a person implied a lack of judgement, 
which also facilitated increased disclosure to the agent. 
For example, Rose commented:

If you do it with a real person then you might feel a 
bit scared and awkward. So it’s more personal but not 
so personal that you feel a bit awkward. I think if you 
were talking to a person and they were asking those 
questions and you wouldn’t want to, you wouldn’t want 
to tell the truth. 

For Rose, the agent was considered in relation to two 
possible alternative options: a face-to-face interview, 
which was too personal and thus awkward, or a survey 
lacking the ‘personal’ connection she felt necessary to 
disclose information. Rose’s truthfulness to the agent in 
this study was thus established as situational; she felt 
willing to disclose more information to the agent over 
a person because of the sensitive nature of the survey. 
Consequently, the agent’s realism was influential in 
establishing a safe space in which she felt comfortable 
in disclosing information. For Rachel, this safe space 
was closely related to notions of judgement:

It didn’t matter what you said to it, I found that you 
could be truthful with it because there was no-one you 
were talking to who could judge you.

Like Rose’s fear that the discussion of sensitive 
topics might lead to awkward situations, Rachel envis-
aged receiving judgement from an interviewer upon 
disclosure of information about the topics. As opposed 
to the agent inhabiting an in-between space – as it did 
for Rose – Rachel saw speaking to the agent as akin to 
speaking into an ether, disclosing sensitive information 
without fear of reprisal, shame, or consequence. Yet 
whilst Rachel suggested that “it didn’t matter” what she 
said to the agent, suggesting that disclosing untruthful 
information might be equally easy, for others, it was 
important to provide truthful information to the agent.

Emotional Engagement

This section goes on to explore the degrees of emo-
tional engagement participants experienced with the 
pedagogical agent. Whilst many students felt a sense 
of being in a panoptical space (the feeling of someone 
‘listening’ or ‘being there’), for others, the degree of 
realism in the agent obstructed this. For example, 
Tom’s quote suggests an entirely different experience 
to Alice’s:

I didn’t think it was like talking to a person at all really, 
I found the [pedagogical agents] very robotic, I mean 
they sort of moved in a very robotic, plastic fashion 
and occasionally blinked or something, it wasn’t very 
high fidelity.

Tom’s perception of the pedagogical agent’s body 
language and facial expression challenged his ability to 
emotionally engage in the interaction, distinguishing 
the agent as a robot as opposed to a ‘person’. Such a 
reaction might perhaps be attributed to prior experience 
with more technically sophisticated chatbots or gam-
ing environments, based upon Tom’s comment that it 
“wasn’t very high fidelity.” For others (such as Sally), 
however, the relative fidelity of the agent played little 
part in their emotional engagement:
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It felt, I don’t know, maybe the fact that someone was 
there in a sense, you felt a bit more, oh okay, someone’s 
listening, than when it’s a questionnaire it’s like oh 
no-one will really read this.

Instead, the physical presence of the agent – realistic 
or not – invoked a sense of co-presence, of being in 
a space with the pedagogical agent. From this belief 
that someone was present, Sally also assumed that they 
were listening and caring about her responses. The 
presence of the agent facilitated a shift in perception 
of the survey, those reading it, and the value accorded 
to her words.

For Claire, however, the presence of the agent did 
not necessarily result in a belief that her words were 
being heard and valued:

And it felt a little impersonal at times because you 
know you move from one topic to another topic, very 
separate topics, and it was almost like, you don’t care 
what I’m telling you, do you?

Whilst the agent was seen to be ‘listening’ here, 
its responses did not conform to the expected con-
versational norms such as responding to her answers 
or forming linking statements. The agent’s inability 
to formulate responses based upon Claire’s dialogue 
was interpreted as not caring about what she had to 
say. Consequently, the agent was perceived as failing 
to contribute to the emotional engagement Claire saw 
to be necessary in the interaction.

The theme of emotional engagement emphasised 
that in situations where the student seemed to experi-
ence immersion and co-presence in the engagement, the 
ability of the pedagogical agent to interact could both 
improve and detract from their emotional engagement 
in the interaction. This sense of emotional engagement 
could be improved through personalisation, which is 
explored in the following theme.

Personalisation

The theme of personalisation addressed the ways in 
which students’ preferences were accommodated by the 
provision of a variety of pedagogical agents. Student 
responses were highly individualized, yet certain key 
trends emerged: agents needed to be relatable, unthreat-
ening, and non-judgemental. The agents fitting those 

characteristics differed according to each student. For 
one student (Colin), the agent’s professionalism was 
key to his willingness to engage:

I find it easier talking to women, so I looked through the 
women, and the person, she looked like a newsreader, 
a correspondent.

Colin’s decision about which pedagogical agent 
to choose was based upon the presumption that the 
physical appearance of the agent would influence the 
information he shared, or at least his willingness to 
share. The agent’s professional appearance, conveyed 
by her age, a smart suit and hair in a bun, invoked a 
sense of professionalism, authority and potentially, 
trustworthiness. Colin’s choice of agent might perhaps 
be designed to assure him that the agent would not 
engage in unprofessional behaviour such as sharing 
his survey. For others such as Sally, however, it was 
important that the agent be of the same age as them:

I was sort of looking through and he... looked my age. 
So it wasn’t as threatening. I don’t know, I felt that it 
would be like a one-to-one chat instead of an interview 
with someone older. 

In contrast to Colin, who sought out a professional 
interview situation, Sally found such discussions threat-
ening. Instead, she made a clear decision about the 
kind of interaction she would prefer in this particular 
context; a one-on-one chat with a friend about sensitive 
topics. The notion of friendliness and approachability 
was particularly important for several students in this 
study, with Claire commenting:

I liked the look of the person I chose, and it did make 
it more personal, being asked questions by that peda-
gogical agent. She looked kind, friendly. And young, 
beautiful. And yeah, approachable.

Like Sally, Claire sought out a type of pedagogi-
cal agent who she might normally discuss sensitive 
topics with on a casual basis: kind, friendly, young, 
approachable. Such findings suggest that the physical 
appearance of the agent, in all three cases, was far less 
important than the impressions they invoked for users.

The previous themes have revealed that the sensitive 
nature of the topics under discussion was particularly 
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important in Study 1, influencing student willingness 
to be truthful to the pedagogical agent, and especially 
the personalisation of the agent. Trends in Study 2 
support these findings, suggesting that individuals 
were more likely to talk about sensitive topics such as 
drugs or sex with a pedagogical agent compared to the 
standard questionnaire (questions presented onscreen 
without an agent). In comparison, individuals showed 
a tendency to talk less about less sensitive topics such 
as money, alcohol and plagiarism, when talking with 
an agent. Trends also suggest that males were more 
likely to disclose more information to the pedagogical 
agent; however this must be considered in relation to a 
high female bias in the sample. The following section 
reviews the findings presented and makes suggestions 
and recommendations based upon these.

Solutions and Recommendations

The preceding findings suggest that 3 key issues 
are important in the emotional connection between 
pedagogical agents and students: firstly, emotional 
engagement with the agent, secondly, the context, and 
thirdly, truthfulness. The appearance of the selected 
pedagogical agent and the impressions it invoked, were 
found to play a role in students’ willingness to disclose 
truthful information. The relationship between these 
issues is now addressed.

Engagement with the pedagogical agent appearance 
was discussed in terms of the realism of appearance, 
yet students responded differently to perceived levels 
of realism. For some students, split-attention effect 
occurred (Garau et al., 2003), in which the student 
struggled to focus on interaction due to the lack of real-
ism of the agent. Whereas for other students, physical 
appearance was important for effective engagement. 
These physical appearances seemed to evoke particular 
emotional responses, such as friendliness, profession-
alism and a non-threatening approach, which were 
deemed to be particularly important. These findings 
are supported by other work in the area, most notably 
feelings of immersion and the sense of co-presence 
(Kim & Baylor, 2006). It would seem that choice is 
essential when seeking to facilitate increased disclo-
sure to a pedagogical agent, particularly in regard to 
sensitive topics.

The context in which the pedagogical agent was 
placed was also important to students’ ability to re-

late to the agent. The findings presented from Study 
1 illustrated that the sensitivity of the topics was 
influential in levels of disclosure, enabling students 
to relate to the agent by providing stories of their ex-
periences at university. Early findings from Study 2 
also suggest that students consider levels of sensitivity 
when disclosing information, and this requires further 
consideration. Consequently, the roles pedagogical 
agents were expected to fulfil were dependent upon the 
context, discipline and indeed to individual modules. 
Such findings support findings of prior studies which 
suggest that adaptivity of the system and emotional 
connection with agents are intrinsic to the user’s belief 
that they are involved.

Truthfulness and truth telling thus remains complex 
issues to manage in a networked society, yet it was 
important to note that the users suggested that they 
felt more comfortable disclosing sensitive informa-
tion to pedagogical agents than to the interviewer. The 
amount of truthful information divulged was dependent 
on how well the participant engaged with the peda-
gogical agent; for example, Claire wanted to divulge 
more information but felt rushed by the pedagogical 
agent body language and movements. Tourangeau and 
Smith (1996) suggested that the reasons participants 
provide different answers to the same questions under 
different data collection methodologies are a function 
of three issues –

•	 The degree of perceived privacy;
•	 The legitimacy it confers;
•	 The cognitive burden it imposes on the 

respondents.

Consequently, it is possible that the pedagogical 
agent format may be perceived as of greater privacy 
as interviewers need not be present, as suggested by 
Rose and Rachel; the software platform associated 
with the agent interface can be designed to provide 
participants with a strong sense of legitimacy for the 
survey being conducted, and the flexibility of using 
auditory and/or text based administration may reduce 
the cognitive load associated with more traditional 
survey methods (Tourangeau, 2004). Such findings 
support those of Barak and Gluck-Ofri (2007), who 
suggest that the social environment of cyberspace is 
characterised by more open, straightforward and candid 
interpersonal communication, and that a pedagogical 
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agent can support this. There have been various stud-
ies that provide arguments to support these patterns 
of communication, for example disinhibition effects 
(Joinson, 1998) deindividuation (Postmes, Spears, & 
Lea, 2000), and the emergence of ‘true self’ (Bargh, 
McKenna, & Fitzsimons, 2002). Pedagogical agents 
would thus seem to offer an opportunity to engage dif-
ferently with education in an uncertain world (Barnett, 
2007). These findings thus introduce questions about 
the role of staff and students in such spaces and issues 
relating to levels of engagement, real world behaviors. 
Yet at the same time the exploration of emotion, truth 
telling, disclosure embodiment and presence in online 
learning, seem for many staff something of a departure 
for higher education. We suggest, however, that in a 
critical approach to learning, the examination of these 
experiences is essential.

FUTURE RESEARCH DIRECTIONS

Based upon the findings of these two studies, we 
identify five key issues for future studies in this area:

1. 	 Capitalising on an understanding of user emo-
tions makes it possible to enhance the level of 
individual connection with the learning environ-
ment and the sense of immersion

2. 	 An emotional design philosophy will ensure 
emotional connection with the pedagogical 
agents

3. 	 Learning using pedagogical agents offers op-
portunities for displaying, testing and responding 
to the emotions of self and others in a safe and 
non-threatening environment.

4. 	 Focusing on adapativity and emotional design 
seems to heighten the sense of immersion, and 
therefore it is argued, the disclosure potential.

5. 	 The adaptivity of the system and emotional con-
nection to the pedagogical agent are intrinsic 
to the student’s belief that they can trust and 
therefore be more truthful.

CONCLUSION

The use of pedagogical agents has the potential to 
disrupt the ways in which we learn in online settings; it 
is from this platform that we suggest there is a greater 
need to understand the ways in which individuals relate 
and disclose information to agents. As pedagogical 
agent technologies are increasingly integrated into 
commercial and educational arenas, it seems likely that 
they will transfer to mobile as well as blended learning 
settings. It is suggested, therefore, that such applications 
require both pedagogical nuance and further research 
into the ways in student perceptions of pedagogical 
agents are informed by the context within which they 
interact. These two studies suggest that further research 
is required into the impact of student engagement with 
pedagogical agents, the extent to which context really 
does have both an immediate and long term effect. 
However issues of trust and truth telling would seem to 
be particularly important areas for future research given 
the ebbs and flows of truthfulness in the current age. 
On a more practical note the research team will seek to 
build on this project by investigating further the ways 
in which how emotional cues from the learner can be 
used to adapt the learning environment and learning 
contexts to improve in performance.

REFERENCES

Barak, A., & Gluck-Ofri, O. (2007). Degree and Reci-
procity of Self-Disclosure in Online Forums. Cyber-
psychology & Behavior, 10(3), 407–417. doi:10.1089/
cpb.2006.9938 PMID:17594265

Bargh, J. A., McKenna, K. Y. A., & Fitzsimons, G. 
M. (2002). Can You See the Real Me? Activation and 
Expression of the “True Self” on the Internet. The Jour-
nal of Social Issues, 58(1), 33–48. doi:10.1111/1540-
4560.00247

Barnett, R. (2007). A Will To Learn: Being a Student 
in an Age of Uncertainty. Berkshire: Open University 
Press.



 C

Category: Curriculum Development and Instructional DesignStudents’ Experiences of Emotional Connection with Pedagogical Agents

1388

Beldad, A., de Jong, M., & Steehouder, M. (2010). How 
shall I trust the faceless and the intangible? A literature 
review on the antecedents of online trust. Computers 
in Human Behavior, 26(5), 857–869. doi:10.1016/j.
chb.2010.03.013

Clark, R., & Mayer, R. E. (2008). E-learning and 
the science of instruction (2nd ed.). San Francisco: 
Jossey-Bass.

Corritore, C. L., Kracher, B., & Wiedenbeck, S. (2003). 
On-line trust: concepts, evolving themes, a model. 
International Journal of Human-Computer Studies, 
58(6), 737–758. doi:10.1016/S1071-5819(03)00041-7

Culley, K. E., & Madhavan, P. (2013). A note of caution 
regarding anthropomorphism in HCI agents. Computers 
in Human Behavior, 29(3), 577–579. doi:10.1016/j.
chb.2012.11.023

Dehn, D. M., & Van Mulken, S. (2000). The impact 
of animated interface agents: a review of empirical 
research. International Journal of Human-Computer 
Studies, 52(1), 1–22. doi:10.1006/ijhc.1999.0325

Demeure, V., Niewiadomski, R., & Pelachaud, C. 
(2011). How is believability of a virtual agent related 
to warmth, competence, personification, and embodi-
ment? Presence (Cambridge, Mass.), 20(5), 431–448. 
doi:10.1162/PRES_a_00065

Dennerlein, J., Becker, J., Johnson, P., Reynolds, C., 
& Picard, R. W. (2003). Frustrating computers users 
increases exposure to physical factors. In Proceedings 
of the International Ergonomics Association. Seoul, 
Korea. Retrieved from http://affect.media.mit.edu/
pdfs/03.dennerlein-etal.pdf

Éthier, J., Hadaya, P., Talbot, J., & Cadieux, J. (2008). 
Interface design and emotions experienced on B2C Web 
sites: Empirical testing of a research model. Computers 
in Human Behavior, 24(6), 2771–2791. doi:10.1016/j.
chb.2008.04.004

Freire, P. (1972). Pedagogy of the oppressed. New 
York: Penguin Books.

Freire, P. (1974). Education: The practice of freedom. 
London: Writers and Readers Co-Operative.

Garau, M., Slater, M., Vinayagamoorthy, V., Brogni, A., 
Steed, A., & Sasse, M. A. (2003). The impact of avatar 
realism and eye gaze control on perceived quality of 
communication in a shared immersive virtual environ-
ment (p. 529). ACM Press. doi:10.1145/642700.642703

Giroux, H., & Giroux, S. (2004). Take back higher edu-
cation. London: Palgrave. doi:10.1057/9781403982667

Gong, L. (2008). How social is social responses to 
computers? The function of the degree of anthropo-
morphism in computer representations. Computers in 
Human Behavior, 24(4), 1494–1509. doi:10.1016/j.
chb.2007.05.007

Hasler, B. S., Tuchman, P., & Friedman, D. (2013). 
Virtual research assistants: Replacing human interview-
ers by automated avatars in virtual worlds. Computers 
in Human Behavior, 29(4), 1608–1616. doi:10.1016/j.
chb.2013.01.004

Heidig, S., & Clarebout, G. (2011). Do pedagogical 
agents make a difference to student motivation and 
learning? Educational Research Review, 6(1), 27–54. 
doi:10.1016/j.edurev.2010.07.004

hooks, bell. (1994). Teaching to transgress: education 
as the practice of freedom. New York: Routledge.

Ijaz, K., Bogdanovych, A., & Simoff, S. (2011). En-
hancing the believability of embodied conversational 
agents through environment-, self- and interaction-
awareness. In M. Reynold (Ed.), Proceedings of the 
Thirty-Fourth Australian Computer Science Confer-
ence. Perth, Australia.

Joinson, A. (1998). Causes and implications of disinhib-
ited behaviour on the Net. In J. Gackenbach (Ed.), Psy-
chology and the Internet: Intrapersonal, interpersonal, 
and transpersonal implications. California: Academic 
Press (Harcourt, Brace & Company).

Kim, Y., & Baylor, A. L. (2006). A Social-Cognitive 
Framework for Pedagogical Agents as Learning 
Companions. Educational Technology Research and 
Development, 54(6), 569–596. doi:10.1007/s11423-
006-0637-3



Students’ Experiences of Emotional Connection with Pedagogical AgentsCategory: Curriculum Development and Instructional Design

 C

1389

Kim, Y., & Wei, Q. (2011). The impact of learner 
attributes and learner choice in an agent-based envi-
ronment. Computers & Education, 56(2), 505–514. 
doi:10.1016/j.compedu.2010.09.016

Lessler, J. T., & O’Reilly, J. M. (1997). Mode of 
interview and reporting of sensitive issues: Design 
and implementation of audio computer assisted self-
interviewing. In L. Harrison, & A. Hughes (Eds.), The 
validity of self-reported drug use: Improving the accu-
racy of survey measurements (pp. 366–382). Rockville, 
MD: National Institute of Drug Abuse.

Major, C. H., & Savin-Baden, M. (2010). An introduc-
tion to qualitative research synthesis: managing the 
information explosion in social science research. New 
York: Routledge.

Mirrlees-Black, C. (1999). Domestic violence: Find-
ings from a new British Crime Survey self-completion 
questionnaire (Vol. 191). London: Home Office.

Morrissey, K., & Kirakowski, J. (2013). “Realness” 
in chatbots: Establishing quantifiable criteria. In M. 
Kurosu (Ed.), Human-Computer Interaction: Interac-
tion Modalities and Techniques (Vol. 8007, pp. 87–96). 
Berlin: Springer-Verlag.

Postmes, T., Spears, R., & Lea, M. (2000). The for-
mation of group norms in computer-mediated com-
munication. Human Communication Research, 26(3), 
341–371. doi:10.1111/j.1468-2958.2000.tb00761.x

Stake, R. (1983). Responsive evaluation. In T. Husén, 
& T. N. Postlethwaite (Eds.), International encyclo-
pedia of education: Research and studies. New York: 
Pergamon Press.

Tourangeau, R. (2004). Survey Research and Societal 
Change. Annual Review of Psychology, 55(1), 775–
801. doi:10.1146/annurev.psych.55.090902.142040 
PMID:14744234

Tourangeau, R., & Smith, T. W. (1996). Asking sen-
sitive questions: the impact of data collection mode, 
question format, and question context. Public Opinion 
Quarterly, 60, 275–304. doi:10.1086/297751

Turkle, S. (2010). In good company? On the thresh-
old of robotic companions. In Y. Wilks (Ed.), Close 
engagements with artificial companions: key social, 
psychological, ethical and design issues (pp. 3–10). 
Philadelphia, PA: John Benjamins Publishing Com-
pany. doi:10.1075/nlp.8.03tur

Veletsianos, G., & Russell, G. (2014). Pedagogical 
Agents. In M. Spector, D. Merrill, J. Elen, & M. J. 
Bishop (Eds.), Handbook of Research on Educa-
tional Communications and Technology (4th ed., pp. 
759–769). New York: Springer Academic. Retrieved 
from http://www.veletsianos.com/wp-content/up-
loads/2013/08/pedagogical_agents_synthesis_velet-
sianos_handbook.pdf

Wheeless, L., & Grotz, J. (1977). The measure-
ment of trust and its relationship to self-disclosure. 
Human Communication Research, 3(3), 250–257. 
doi:10.1111/j.1468-2958.1977.tb00523.x

ADDITIONAL READING

Baylor, A. L. (2011). The design of motivational agents 
and avatars. Educational Technology Research and 
Development, 59(2), 291–300. doi:10.1007/s11423-
011-9196-3

Beldad, A., de Jong, M., & Steehouder, M. (2010). How 
shall I trust the faceless and the intangible? A literature 
review on the antecedents of online trust. Computers 
in Human Behavior, 26(5), 857–869. doi:10.1016/j.
chb.2010.03.013

Ben-Ze’ev, A. (2003). Privacy, emotional closeness, 
and openness in cyberspace. Computers in Human 
Behavior, 19(4), 451–467. doi:10.1016/S0747-
5632(02)00078-X

Conradi, E., Kavia, S., Burden, D., Rice, D., 
Woodham, L., & Beaumont, C. et  al. (2009). 
Virtual patients in Virtual World: Training para-
medic students. Medical Teacher, 31(8), 713–720. 
doi:10.1080/01421590903134160 PMID:19811207



 C

Category: Curriculum Development and Instructional DesignStudents’ Experiences of Emotional Connection with Pedagogical Agents

1390

Corritore, C. L., Kracher, B., & Wiedenbeck, S. (2003). 
On-line trust: concepts, evolving themes, a model. 
International Journal of Human-Computer Studies, 
58(6), 737–758. doi:10.1016/S1071-5819(03)00041-7

Culley, K. E., & Madhavan, P. (2013). A note of caution 
regarding anthropomorphism in HCI agents. Computers 
in Human Behavior, 29(3), 577–579. doi:10.1016/j.
chb.2012.11.023

Dehn, D. M., & Van Mulken, S. (2000). The impact of an-
imated interface agents: a review of empirical research. 
International Journal of Human-Computer Studies, 
52(1), 1–22. doi:10.1006/ijhc.1999.0325Hasler, B. S., 
Tuchman, P., & Friedman, D. (2013). Virtual research 
assistants: Replacing human interviewers by automated 
avatars in virtual worlds. Computers in Human Behav-
ior, 29(4), 1608–1616. doi:10.1016/j.chb.2013.01.004

Dunsworth, Q., & Atkinson, R. K. (2007). Fostering 
multimedia learning of science: Exploring the role of 
an animated agent’s image. Computers & Education, 
49(3), 677–690. doi:10.1016/j.compedu.2005.11.010

Gong, L. (2008). How social is social responses to 
computers? The function of the degree of anthropo-
morphism in computer representations. Computers in 
Human Behavior, 24(4), 1494–1509. doi:10.1016/j.
chb.2007.05.007

Hasler, B. S., Tuchman, P., & Friedman, D. (2013). 
Virtual research assistants: Replacing human interview-
ers by automated avatars in virtual worlds. Computers 
in Human Behavior, 29(4), 1608–1616. doi:10.1016/j.
chb.2013.01.004

Heidig, S., & Clarebout, G. (2011). Do pedagogical 
agents make a difference to student motivation and 
learning? Educational Research Review, 6(1), 27–54. 
doi:10.1016/j.edurev.2010.07.004

Ijaz, K., Bogdanovych, A., & Simoff, S. (2011). En-
hancing the believability of embodied conversational 
agents through environment-, self- and interaction-
awareness. In M. Reynold (Ed.), Proceedings of the 
Thirty-Fourth Australian Computer Science Confer-
ence. Perth, Australia.

Jenkins, H. (2006). Convergence Culture: Where 
Old and New Media Collide. NewYork. New York 
University Press.

Joinson, A. (2001). Self-disclosure in computer-
mediated communication: The role of self-awareness 
and visual anonymity. European Journal of Social 
Psychology, 31, 177–192. doi:10.1002/ejsp.36

Kays, K., Gathercoal, K., & Buhrow, W. (2012). Does 
survey format influence self-disclosure on sensitive 
question items? Computers in Human Behavior, 28(1), 
251–256. doi:10.1016/j.chb.2011.09.007

Kim, Y. (2007). Desirable characteristics of learning 
companions. International Journal of Artificial Intel-
ligence in Education, 17(4), 371–388. Retrieved from 
http://ijaied.org/pub/1110/file/1110_Kim07.pdf

Kim, Y., & Wei, Q. (2011). The impact of learner 
attributes and learner choice in an agent-based envi-
ronment. Computers & Education, 56(2), 505–514. 
doi:10.1016/j.compedu.2010.09.016

Lee, E.-J. (2010). The more humanlike, the better? 
How speech type and users’ cognitive style affect social 
responses to computers. Computers in Human Behav-
ior, 26(4), 665–672. doi:10.1016/j.chb.2010.01.003

Lessler, J. T., & O’Reilly, J. M. (1997). Mode of 
interview and reporting of sensitive issues: Design 
and implementation of audio computer assisted self-
interviewing. In L. Harrison, & A. Hughes (Eds.), The 
validity of self-reported drug use: Improving the accu-
racy of survey measurements (pp. 366–382). Rockville, 
MD: National Institute of Drug Abuse.

Morrissey, K., & Kirakowski, J. (2013). “Realness” 
in chatbots: Establishing quantifiable criteria. In M. 
Kurosu (Ed.), Human-Computer Interaction: Interac-
tion Modalities and Techniques (Vol. 8007, pp. 87–96). 
Berlin: Springer-Verlag.

Petrakou, A. (2010). Interacting through avatars: Virtual 
worlds as a context for online education. Comput-
ers & Education, 54(4), 1020–1027. doi:10.1016/j.
compedu.2009.10.007

Sahimi, S. M., Zain, F. M., Kamar, N. A. N., Samar, 
N., Rahman, Z. A., & Majid, O. et  al. (2010). The 
pedagogical agent in online learning: effects of the 
degree of realism on achievement in terms of gender. 
Contemporary Educational Technology, 1(2), 175–185.



Students’ Experiences of Emotional Connection with Pedagogical AgentsCategory: Curriculum Development and Instructional Design

 C

1391

Savin-Baden, M., Tombs, G., Burden, D., & Wood, 
C. (2013). “It”s Almost like Talking to a Person’. In-
ternational Journal of Mobile and Blended Learning, 
5(2), 78–93. doi:10.4018/jmbl.2013040105

Tourangeau, R. (2004). Survey Research and Societal 
Change. Annual Review of Psychology, 55(1), 775–
801. doi:10.1146/annurev.psych.55.090902.142040 
PMID:14744234

Turkle, S. (2011). Alone together. New York: Basic 
Books.

Veletsianos, G. (2009). The Impact and Implications 
of Virtual Character Expressiveness on Learning and 
Agent-Learner Interactions. Journal of Computer As-
sisted Learning, 25(4), 345–357. doi:10.1111/j.1365-
2729.2009.00317.x

Woo, H. L. (2009). Designing multimedia learning en-
vironments using animated pedagogical agents: factors 
and issues: APAs and learning environments. Journal 
of Computer Assisted Learning, 25(3), 203–218. 
doi:10.1111/j.1365-2729.2008.00299.x

KEY TERMS AND DEFINITIONS

Anthropomorphism: The attribution of human 
features to an object (chatbot).

Chatbot: Characters on a computer screen with 
embodied life-like behaviours.

Co-Presence: The sense of being present and con-
nected with others in a virtual environment.

Emotional Engagement: A user’s belief that a 
personal connection (either positive or negative) exists 
between themselves and the chatbot. Informed by the 
related concepts of immersion and social presence.

Immersion: The sense of the user feeling ‘in’ 
or ‘part’ of a virtual environment and they become 
absorbed and deeply involved as they interact with it.

Pedagogical Agent: A chatbot used for educational 
purposes.

Personalisation: The ability to choose or adapt a 
chatbot according to personal preferences.

Trust: An attitude of confident expectation that 
one’s vulnerabilities will not be exploited.

Truthfulness: The provision of accurate informa-
tion.


