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Abstract
We studied a set of pedagogical agents referenced in the scientific 
literature. From this study we classified them according to several 
criteria. The categories obtained are not exclusive, rather they are 
most often complementary, that is to say that an agent can belong to 
multiple categories. We present in this paper a summary of the main 
criteria for categorization of pedagogical agents that we extracted 
from our study. These criteria are: the character of the agent, the type 
of environment in which the agent is integrated, the educational 
role the agent plays in this environment, nonverbal components 
whose agent has (look, gesture, facial expressions, emotions), 
the multiplicity of agents in an application, the management of 
collaborative learning, application areas and conditions in the 
entry that takes into account pedagogical agent.
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I. Introduction
Pedagogical agents are autonomous agents that facilitate human 
learning by interacting with the learner in a learning environment. 
They can be classified into several categories depending on the 
purpose of the study to be performed and information to be 
collected. 
Before setting out these criteria, it is necessary to clarify the 
meaning of agent as used in the literature. In an educational system, 
a cognitive or motor engine for Communication can sometimes 
be qualified agent. Such an agent is not necessarily embodied in 
the interface (for example the agent HAL [1] SOFI system). On 
the contrary, in systems incorporating Embodied Conversational 
Agents, agent is personified. This second meaning of the term 
agent is one that concerns us here.
The personified agents offer additional opportunities to enrich 
communication. They enable the integration of information related 
to a human body movements involved would conduct a formal 
education framework to learners. The gestures, for example, 
facilitate and accelerate the understanding of a verbal discourse. 
Similarly, the emotions that reflect the state of the actors involved 
in the learning process at a given time also influence the course 
of this process [2].

II. Categorization Criteria for Pedagogical Agents
We present below a summary of the main criteria for categorization 
of pedagogical agents. These criteria are: the character of the 
agent, the type of environment in which the agent is integrated, 
the educational role the agent plays in this environment, nonverbal 
components whose agent has (look, gesture, facial expressions, 
emotions), the multiplicity of agents in an application, the 
management of collaborative learning, application areas and 
conditions in the entry that takes into account pedagogical 
agent.

A. Character
Pedagogical agents can have several forms. They may be presented 
as a person , an animal , a robot , an object , etc. In most cases, 

the agent is presented as a person either full or partial (head or 
bust for example).
The choice of character takes into account the characteristics 
of the audience of learners concerned. The Pedagogical Agents 
and Learning Systems research group in Research of Innovative 
Technologies for Learning center of the University of Florida has 
conducted experiments to investigate the influence of the nature 
of the character of the learning process taking into account several 
criteria, including: gender (male or female ), ethnicity, the realism 
of the agent (cartoon or real agent), agents stereotypes (based on 
their images), expectations of learners and their perception [3]. A 
result of these studies is that the majority of the study population 
prefers a character with a near ethnicity membership
[4] propose another classification of the characters. They set two 
criteria for this classification: contextual and non contextual and 
metaphorical or not metaphorical. A context agent is a character 
whose appearance is influenced by the field he teaches. For 
example, Adele agent [6] is wearing a white coat as part of a 
system for the teaching of medical diagnosis. By Steve against 
the agent who teaches maintenance of naval equipment [5] is not 
pop because its appearance has no connection to the domain for 
which it is used. An agent is a metaphorical object in the teaching 
field. Eg Plant Design system [7] includes an agent presented in the 
form of a plant (the Herman the Bug agent) to establish the natural 
connection between plant and insect. As against the pedagogical 
agent Cosmo [8] is represented by a robot while it is designed 
to teach Internet courses (so it does not belong to this category). 
[4] describe as abstract agents, agents that are not contextual or 
metaphorical. According to this characterization, most existing 
educational agents are abstract agents.

Most of pedagogical agents is personified. As an example we cite 
pedagogical agents Adele [6], STEVE [5], 3 Genie (half a person), 
pedagogical agents PPP Persona [9] WhizLow [10] (complete 
person), pedagogical agents Herman the Bug [7] (animal) and 
pedagogical agent Cosmo [8] (robot) .

B. Type of Environment
Pedagogical agents can be classified according to the environments 
for which they are intended. Two main types of environments:
Virtual training environments: The virtual training environments 
are built around ILE virtual reality. They immerse the learner 
in a virtual environment which reproduces learning situations. 
This type of environment is particularly important in the case of 
training equipment, especially when training sites are not easily 
accessible or available. These trainings can not always be carried 
out on the ground. Virtual reality allows students to acquire a 
mental representation of space and familiarize themselves with 
the ground when it is not accessible [11] or it is available but 
carries risks or costs.
Among the virtual training environments include agents such as 
Jacob [12] and Steve [5]. One could imagine that educational 
agents involved in these environments are inevitably personified. 
This is however not always the case. For example, the agent HAL 
[1] fits in this category while it is not personified.
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Intelligent Tutoring Systems: Intelligent tutoring systems 
are systems based on techniques that are part of the Artificial 
lntelligence. Their goal is to simulate interactivity between learner 
and trainer [2]. They include a model of the learner is updated 
as and extent of that interaction. Several educational agents fall 
into this category. As an example we can mention Adele [6] and 
ProSILA [13-14]

C. Educational Role
The roles of educational agents vary from one system to another 
and even within the same system. This variation is primarily 
based on the objective for which the system is designed and the 
circumstances in which the agent acts.
Several research studies differently treat pedagogical agent roles a 
teacher can play in a learning environment. [15] and [16] propose 
three main categories of roles: expert, motivator and mentor. 
[17] cites three other categories: facilitator, mentor and advisor. 
[18] classify roles into two categories: “Authoritative Teacher” 
(companion, co-learner and rises to the learner) and “Coach Tutor 
Guide” (competitor, collaborator, clone, critical, disruptor).

D. Gaze
The gaze direction and mutual eye contact are very important 
in human-human interactions. The look not only helps manage 
practical tasks such as the exchange of turn in the conversation, 
but it also conveys a broad spectrum of information about the 
speaker, such as sociability, personality, culture celui- above. In 
Western culture, people often establish eye contact are perceived 
as more attentive, friendly, cooperative, confident, mature and 
sincere; while those who avoid the gaze of others are perceived 
as people cold, pessimistic, defensive, evasive, indifferent and 
submitted.

Several experiments have also highlighted the role persuasive than 
the eye can play [19] conducted a number of studies on human-
agent interaction. They showed that the look is very important to 
make the plausible speech. It was also shown that individuals who 
cooperate mutually longer look than those in competition with 
each other [20]. People using eye contact receive more job offers 
after an interview, more help when they request it, and teachers 
who watch over the students make them more productive [21].

E. Facial Expressions
Facial expressions are located not only in the geometry of the face, 
but also in terms of the texture of the face, and particularly the color 
(e.g., reddening) and brightness (tears, sweat etc.). The first model 
of blood vessels (including facial color depends) was developed 
by [22]. In this model, the authors define emotion as a function 
of two parameters: a parameter to control the muscle model, and 
a parameter to indicate the variations of the face texture .

F. Gesture
Pedagogical agents can use non-verbal communication to 
encourage, blame, empathy, praise (facial expressions, hand 
gestures), encourage them to ask questions (gesticulate, scratching 
their heads), etc. They can also show how to perform a physical 
action in a simulated 3D environment (hand gestures, postures).
[23] defines gesture by a body movement or a part thereof that 
is an expression of our intellect or our affectivity. According to 
him, one can not separate a gesture of a degree of voluntarism 
that implies, that is, thus, the activity related to the surprise, the 
explosion of feelings (tears) is not seen as a gesture; although the 

limit is sometimes difficult to score.
[24] defines the gestures by the atomic units that can be used to 
express a behavior.
[23] mentions several aspects such as the relationship between 
gestures and speech, when and why gestures are used, what 
information carried by a gesture, what are the cultural differences 
to express and explain a gesture. It defines gestural system: “a set 
of codified gestures during an interaction to bypass the difficulties 
of speaking.”

Locomotion and mobility: In a graphical interface, an educational 
agent can be mobile or fixed in a specific location. If it is mobile, 
mobility can take many forms: it can be automatically mobility 
(most often we use this kind of agent in lessons and practical 
work in virtual reality systems such STEVE [5]) or an assisted 
mobility causes the learner with the mouse (eg Herman the Bug 
[7], ProSILA [13-14]). If mobility is motivated, in particular by 
teaching functionality we can talk about locomotion.

Deictic: The agent uses the deictic to bring the attention of the 
learner on a specific point of a complex environmental source of 
ambiguities (deictic through hand gestures but also through the 
eyes and head movements). Several educational agents use deictic 
gestures (PPP Persona [9], Adele [6]).

H. Emotions
[25] defines emotional communication as any interpersonal 
interaction with a set of signals to facilitate understanding of others. 
These signals can be verbal or non verbal. Most of the existing 
teaching staff do not handle the emotions. We can consider two 
categories: non-emotional agents and emotional agents. Emotional 
agents may consider the emotions of the learner (emotions received 
input) or express emotions (emotions output)

Emotions received input: In a traditional educational context, 
observation and identification of the emotional state of the learner 
allow the teacher to undertake actions that will influence the quality 
of learning and execution. To ensure better interaction with the 
student, an ILE should consider the relationship between emotion, 
cognition and action learning context drawing on cognitive and 
behavioral models [26]. Thus some systems have the eyes capture 
tools, devices or even trying to interpret the facial expressions 
of learners to analyze and process them later. These include for 
example the agent DUFFY [27].
Emotions output: These are the emotions expressed by the 
pedagogical agent. These emotions are different from one system 
to another. The system may calculate them based on emotions into 
whether the system has the tools to assess and / or depending on the 
learner model (its previous actions, the time spent to perform a task 
...). These include for example the COSMO agent [8]. Emotions 
are often expressed by facial expressions but also through gestures 
(raised fist to anger).  
[28] develop a model in which the emotions that an officer «feels» 
may affect his behavior verbal and non-verbal. They built it for a 
belief network (Belief Network) linking emotions with their verbal 
and non-verbal manifestations. Fiorella Rosis and colleagues have 
developed a computational model of emotions trigger using a 
network of beliefs [29]. Their model is able to determine not only 
what emotion to be triggered after specific event for a given agent, 
but is also able to calculate the change of this emotion over time. 
The computational model uses a model Belief Desire Intention 
(Belief Desire Intention, BDI) mental status of the agent. Fuzzy 
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logic has been used to model the triggering of emotions due to 
events [30] or to match the facial expressions of emotion at a 
given intensity [31].

H. Multiplicity
A study by Baylor [16] shows that the use of separate educational 
agents can make learning easier for the learner. The idea is to divide 
the roles between the pedagogical agents. For example, instead of 
integrating one tutor and instigator agent at a time we integrate 
two different agents, one aiming to motivate the learner and the 
other aiming to play the role of guardian. Thus we can divide the 
existing systems into two categories: educational systems to a 
single agent (LuCy [32] for example) and systems with multiple 
educational agents (CLEV-R [33] for example).

I. Collaborative Learning
Some systems are designed to achieve a platform or a multiuser 
teaching device. In such systems, learners must work towards 
a common task using tools that facilitate communication and 
collaboration. This does not necessarily mean that there is a 
common interface for all learners, everyone can still have its 
own interface. Pedagogical agents incorporated in these systems 
generally aim to foster collaborative learning supervising the 
actions of individual learners and comparing these shares between 
them. They can propose dialogues between some learners. In this 
category we find for example Baghera systems [34] and Coler 
[35].

J. Application Areas 
Education systems that have pedagogical agents are applied 
in several areas, particularly science: learning mathematics, 
informatics, medical diagnostics, physics. Far fewer systems are 
primarily interested in social studies learning with the exception of 
language learning. This lack of treatment of the human sciences is 
not due to a restricted importance of these sciences but especially to 
the modeling of difficulty. Thus one can have two main categories: 
systems that process called hard sciences and those dealing 
humanities and given the interest granted to the first category 
can be considered partial categories by application (mathematics, 
Computer Science, Medicine ...). To these two categories may add 
a third who is interested in learning the techniques (manipulation 
of objects). Pedagogical agents that fit into this category are 
generally used in industrial settings (eg HAL, STEVE).

K. Modalities Used as Input
Systems that incorporate educational agents may also be 
differentiated according to the procedures they take as input. 
Some systems allow multimodal inputs (text, eye, etc.) but few 
systems that integrate natural language processing tool (eg speech 
recognition). These agents include eg STEVE agent [5].

III. Conclusion
We presented a tour of existing work in both areas (ITS and HMI). 
This state of the art course has allowed us to define the criteria 
for categorization of pedagogical agents. These criteria are used 
to segment the work on pedagogical agents and ensure its frame 
which facilitates its implementation. The criteria also help to know 
the faculties of a pedagogical agent
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