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Title:  
Building Virtual Instructors for Mixed Reality Environments  

Duration:  
Half Day  

Abstract: 
The tutorial, Building Virtual Instructors for Mixed Reality Environments, will explain and 
demonstrate how virtual instructors, pedagogical agents, and pedagogical embodied 
conversational agents (PECA)s  may be designed, developed, and used in Virtual Reality 
and Augmented Reality environments to provide interactive and fun learning environments. 
A virtual instructor, defined for this tutorial, is an artificially intelligent agent that may be 
represented in the form of a three-dimensional graphical character with capabilities to 
provide a personalized learning experience tailored to human learning needs.  In order for 
virtual instructors to improve and accelerate human learning performance, they must 
possess expertise in specific academic/knowledge domains and match human pedagogical 
capabilities required to effectively guide learners through complex concepts/task and 
clarify misunderstanding, while at the same time, become intimately involved 
understanding the learner and thier knowledge being learned.  This tutorial will engage the 
learner through this exciting research, the multidiciplinary computational challenges, and 
an approach to solving the challenges of using and building virtual instructors.  Researchers 
will present their work on virtual instructors.  Factors such as autonomous behavior, 
computer response to human verbal/non-verbal input across distributed and wireless 
computer networks, and human interaction using context-aware intelligence will be 
highlighted.    

Motivation: 
The target audience for the proposed tutorial are novice to experienced researchers in 
conference track areas of: Mobile Agents and Systems; Visualization (i.e., Human-
Computer Interaction, Virtual Reality, Visualization Environments); Natural Language 
Processing and Speech Recognition; and Educational Robotics.  Because a virtual 
instructor may be designed to interact with a human using speech or gestures and utilize a 
mixed reality environment (e.g., virtual reality, augmented reality ) to provide instruction, 
this proposed tutorial can potentially attract a multidisciplinary set of researchers.  
Additionally, this tutorial would be of interest to a substantial part of the conference 
because virtual instructor technology requires a significant amount of software agent 
technology for controlling the behavior and pedagogical strategies of anthropomorphic 3D 
graphic character or robotic based vrtual instructors.      

Outline: 
# Topic Duration 
1.

 

Virtual Instructor Background 
This topic will provide the background on virtual instructors, 
pedagogical embodied conversational agents and the mixed 

1 hour 
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reality envionment (e,g., virtual reality, augmented reality, 
etc.) in which humans interact. 

2.

 
Virtual Instructor In-Depth 
This topic will provide the multidiciplinary expertise for 
developing virtual instructors and the various software and 
hardware components requires to create and interact with 
virtual instructors including speech recognition/synthesis, 
intelligent agents, computer vision, and software services. 

1 hour 

3.

 

Break 30 minutes 
4.

 

System/Software Architecture 
This topic will discuss a system/software architecture approach 
for building families of “intelligent” virtual instructors. 

1 hour 

5.

 

Pedagogical Agents Integration 
This topic will discuss how pedagogy and learning theories 
may be codified and integrated into virtual instructors 

1 hour 

 

Objectives:   
The objectives of this tutorial are listed as follows:  

 

To provide a compare and contrast understanding of 3D graphic virtual instructors, 
robotic virtual instructors, pedagogical agents, and pedagogical embodied 
conversational agents (PECA).  

 

To discuss a system/software architecture for building virtual instructors to include 
various software agent components (e.g., software services, speech recognition, 
object recognition, intelligent workflow, etc.) and its operation in mixed reality 
environments (virtual, augmented, robotic).  

 

To describe the core system/software components required to build instructor 
intelligence in virtual instructors.  

Expected Background Of Audience: 
None: The introduction will provide enough detail.  

Presenter Biographical Sketch:  

 

Name: Jayfus T. Doswell, Ph.D., Chair, The Juxtopia Group, Inc., Director IEEE VIPRG. 

 

Address: 3403 Lynchester Road, Baltimore, MD, USA.   

 

Phone: 410-466-3070 Email: jdoswell@juxtopia.org

   

Dr. Jayfus T. Doswell is the director of the IEEE virtual instructor pilot research group 
www.viprg.org.  He is also chair of The Juxtopia Group, Inc., an organization that conducts 
research on interactive learning interventions (e.g., video games and virtual instructors) on 
the learning proficiency of underserved and disadvantaged populations. Dr. Doswell has 
spent seven years researching, designing, and developing virtual instructors or what he 
defines as “pedagogical embodied conversational agents”(PECA)s.  Dr. Doswell has 
provided instruction, presentations, and tutorials for over 10 years, worldwide. He has 
taught seminars and provided tutorials at George Mason University, the National Medical 
Association, American Public Health Association, among other organizations.  Dr Doswell 
has been invited to chair conference sessions at the Society of Applied Learning 

http://www.viprg.org
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Technology in Alexandria, Virginia, and the IEEE International Conference on Advanced 
Learning Technology in Joensuu Finland. Dr. Doswell research on autonomous and 
anthropomorphic virtual instructors have been accepted around the world including China, 
Japan, Egypt, Finland, Canada,  Singapore, and several conferences in the United States. 
Dr. Doswell has presented at conferences including the Society of Applied Learning and 
Technology, HCI International, International Conference on Computer Information 
Technologies in Education, International Conference on Computer Graphics and Interactive 
Technologies, IEEE International Conference on Advanced Learning Technologies, 
International Digital Media Conference, International Museums and the Web conference, 
and International Conference on Artificial Intelligence in Education.  Latest publications:  

Blake, M.B., Green, J., Doswell, J, (2006).  An Agent-Supported Multimodal 
Scaffolding Infrastructure.  6th IEEE International Conference on Advanced Learning 
Technologies. Theme: Advanced Technologies for Life-Long Learning.  Kerkrade, The 
Netherlands.  

Doswell, J., Blake, M.B., Green, J., Mallory, O., Griffin, C. (2006) “Augmented Reality 
Learning Games: 3D Virtual Instructors in Augmented Reality Environments”. ACM 
SIGGRAPH Symposium on Interactive 3D Graphics and Games. Electronic Arts Redwood 
City campus.  

Doswell, J. (2006)  “Augmented Learning: Context-Aware Mobile Augmented Reality 
Architecture for Learning. Workshop: Mobile Technology and Content Delivery in 
Education. 6th IEEE International Conference on Advanced Learning Technologies. Theme: 
Advanced Technologies for Life-Long Learning.  Kerkrade, The Netherlands.  

Doswell J., Blake, M.B., Green, J. (2006).  “Mobile Augmented Reality System 
Architecture for Ubiquitous e-Learning”. 4th IEEE International Workshop on Wireless, 
Mobile and Ubiquitous Technologies in Education. Athens, Greece.  

Doswell J., Fletcher, A., Marghitu, D., Russell, D. (2007). “ ‘Hello, Mr. Chips’: 
Towards Robotic Tutors in Higher Education?”. The EDUCAUSE Learning Initiative 
(ELI) Annual Meeting.  Atlanta, GA.  

Doswell, J., Mosley, P., (2007) “A Virtual Instructor Service-Oriented  
Architecture for Teaching Robotics in Mixed Reality”.   Journal of Computers.  

Material to be Distributed: 

 

Tutorial workbook 

Equipment: 

 

LCD Projector Panel 

 

Internet Access 

 

PC for Presentor 


