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a. Specific Aims

The purpose of the proposed Virtual Instructors Pilot Research Group is to evaluate computer system/software architectures, designs, implementations, and existing standards used to develop ‘embodied’ virtual instructor systems that lead to the feasibility of defining a standard on building pedagogically effective virtual instructors.   Specifically, this pilot research group will encourage multidisciplinary contribution from an international community to answer research questions such as how multi-cultural instruction, multi-lingual dialogue systems, computational pedagogy, artificial intelligence, and distributed training standards (e.g.,  IEEE 1484.12 Learning Object Metadata, SCORM and emerging extensions to SCORM such as Sharable State Persistence, and related IMS standards) may be integrated for creating virtual instructor systems ranging from 3D computer graphic instructors in mixed reality environments to anthropomorphic robotic instructor systems.   Additionally, this committee will explore the social implication and educational impact on integrating these systems into traditional and informal learning environments.  Committee participants will investigate how virtual instructors may potentially improve human learning performance and achieve instructional goals through international collaboration and on-going empirical research. 
b. Objectives
The long range objective of the proposed Virtual Instructors Pilot Research Group is to define modular virtual instructor architecture and interface standard that ensures interoperability, facilitates research collaboration, and evaluates the pedagogical effectiveness of virtual instructors.  The following four objectives will help to achieve the long term objective:
1. Evaluate system/software architecture designs and implemented systems used to build virtual instructor systems. 

2. Define an international standard on building pedagogically effective and interoperable virtual instructor systems.

3. Facilitate discussion groups to field questions and answers about this topic and to centralize research discussions.

4. Share international research results on panels, presentations, joint publications, and special topics at related international conferences.

c. Intended Audience

The proposed Virtual Instructors Pilot Research Group requires multidisciplinary international collaboration. Hence, an international research audience may contribute with the following areas of expertise: (listed in alphabetical order):
	Engineering Related
	Instruction Related

	· Artificial Intelligence 

· Computer Graphics 

· Distributed Simulation

· Human Computer Interfaces

· Human Figure Animation

· Natural Language Processing

· Robotics 

· Software Engineering and Architecture

· Speech Recognition and Synthesis

· Virtual Reality/Augmented Reality


	· Behavioral Psychology (e.g., Emotion and Personality)

· Cognitive Science

· Instructional Science (e.g., pedagogy, andragogy)

· Learning Science 

· Neuroscience and Neurology (brain based learning)

· Nonverbal Communication

· Perception

· Social Psychology and Sociology


Table 1: Virtual Instructors Pilot Research Group Intended Audience
d. Background

The international noted author and “futurist”, Ray Kurzweil stated that by year 2010, virtual humans will pass the Turning Test [14].  In his prediction, people will not mistake virtual humans for real ones, but will interact naturally with them as information assistants, virtual coaches, virtual sales clerks, virtual teachers, entertainers, and virtual instructors [14].  Perhaps, one of the most important applications of virtual human technology will be in the teaching domain [5][14].  Because virtual teachers may be realistically designed to operate separately from school system politics and policies, it would be difficult to attribute alternative motives to an anthropomorphic character.  Additionally, a well designed virtual instructor will provide instruction with the main goal of improving the knowledge of the learner.  With this innovative model of virtual instructor directed learning, real-humans will be taught at their own pace by their personal virtual human and personalized instruction based on empirically tested instructional techniques (i.e., pedagogy) for the purpose of improving human learning performance [5].  Recently, Doswell has coined this embodied virtual instructor as a Pedagogical Embodied Conversational Agent (PECA) [5][6][7][8][9][10] based on previous related research [1][2][4].
A true virtual instructor provides a personalized human learning experience by applying empirically evaluated and tested instructional techniques for improving human learning [7].  These instructional techniques, combining the art and science of teaching (i.e., pedagogy), are exemplified by anthropomorphic entities ranging from three dimensional (3D) animated characters to human interacting robotic systems that intelligently consider multiple variables for improving and potentially accelerating the human learning process.  These variables include, but are not limited to learning styles, human emotion, culture, gender, pedagogical techniques.   Additionally, virtual instructors should be designed to behave autonomously in mixed reality (e.g., real-world, virtual reality, augmented reality, augmented virtuality, etc.) environments, respond to human verbal/non-verbal input across distributed and wireless computer networks, and naturally interact with human learners using context-aware intelligence across cultures.  By combining state of the art technologies and instructional/learning techniques, virtual instructor systems may improve and accelerate human learning performance anytime, anywhere, and at any pace [9].   However, in order for virtual instructor systems to improve and accelerate human learning performance, they must combine instructional skills of “master” instructors that possess expertise in specific academic/knowledge domains. Additionally, they must exceed human pedagogical capabilities required to effectively guide learners through complex concepts/task and clarify misunderstanding, while at the same time, become intimately involved in understanding the learner and the knowledge being learned.  What results are computational challenges for all virtual instructor developers that require interdisciplinary expertise in areas such as cognitive science, sociology, computer software engineering, computational humanities, educational technology, artificial intelligence, 3D computer graphics, linguistics, interactive display technologies, and robotic systems.  

In 2002, approximately 30 international researchers from multiple disciplines convened at the University of Southern California to begin to bridge the gap between virtual human knowledge and tools required to build them [11].  Their goal was to define a modular architecture and interface standards that will allow researchers in this area to reuse each other’s work. Researchers concluded that this may only be achieved through a close multidisciplinary collaboration from a variety of areas [11].  To date, there has not been the same level of national nor international collaboration for defining architectural standards for developing “embodied” virtual instructor systems [10][14].   Other researchers have investigated the components to build more human interactive virtual humans or agents [1][2][3][4][12][15]. 
e. Contact 

The pilot group chair is Dr. Jayfus Tucker Doswell (doswellj@hotmail.com).  
f. Expected Outcomes

The expected outcomes of the proposed Virtual Instructors Pilot Research Group is an international committee that will continually investigate the science, technology and engineering as well as those areas listed in Table 1 required  for developing pedagogically effective virtual instructors.  The pilot research group will collaborate to evolve standards for building virtual instructor systems as technology advances.  Specific outcomes of this research group include:
A. Organize online pilot research group listserve.

B. Organize regional seminars both nationally and internationally.

C. Facilitate joint publication of research.

D. Identity interoperable research projects.

E. Collaborate to define virtual instructor architecture.
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