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 Abstract: A framework is presented for allowing computer-based learning environments to share 

student information.  Such a framework would enable a learning environment to obtain previous 

data collected on a specific student in order to enhance the system’s student model, and in turn 

become better able to assist the student in learning.  The motivation for this framework, its 

technical implementation, and its potential benefits are discussed. 

 

Introduction 
Many different types of computer-based learning environments have become increasingly prevalent in 

recent years. As the pervasiveness of computer-based learning environments increases, progressively more students 

will have the opportunity to interact with such systems.  In fact, as computer-based learning environments become 

more common, individual students may interact with a variety of learning environments over the course of their 

studies.  However, the focus of student modeling research has remained on modeling the student within the context 

of a single learning environment.  There have been a number of studies exhibiting the ability of Intelligent Tutoring 

Systems and similar systems to improve student learning through modeling the student’s knowledge of the current 

domain (e.g., Koedinger et al., 1997).  Other studies have successfully modeled various individual learner 

differences as they apply to the domain and system at hand (e.g., Arroyo, Beck, Schultz, & Woolf, 1999).  Yet few 

studies have explored the possibility of learning environments sharing student information with each other in order 

to develop a more general student model: a model that accounts for individual learner differences that remain 

constant across many different learning domains and environments.  There are a number of learner attributes that 

could be applied globally across multiple learning domains and environments, such as intelligence, cognitive 

abilities, learning style, personality traits, and prior knowledge. (Jonassen & Grabowski, 1993)  Harnessing such 

information previously learned about a student could allow a learning environment to further customize the student’s 

experience and thus potentially improve learning further.  With this in mind, the goal of the current research is to 

develop a framework for modeling student attributes across learning environments, which will better support student 

learning. 

 

Overview of the Framework 
 The General Student Model (GSM) framework consists of: a database, for the storage of student 

information and meta-data on the structure of the student information; a web service, to allow learning environments 

to dynamically retrieve and update student information; a programming interface, for the interaction between the 

GSM and individual learning environments; and a web interface, to allow researchers to specify the form of student 

data that will be stored.  The specific form of the student data collected is governed by a set of custom-made XML 

(Extensible Markup Language) schemas, which specify the exact structure of the student model, as well as the 

allowed values of the various student attributes stored.  Such schemas afford individual researchers and learning 

environment authors the ability to subscribe to existing schemas or to create their own.  A graphical user interface 

for researchers to create and edit the schemas is also provided.  This use of XML schemas permits the creation of 

complex custom models of learner attributes.  Additionally, the use of a web service allows any authorized 

computer-based system with access to the internet to utilize student data, independent of operating system, platform, 

programming language, or type of computer-based learning environment. 

In order to make use of the GSM, researchers and learning environment authors would first visit the GSM 

website, browse for relevant student attribute schemas, and select which schemas will be used by the learning 

environment.  (Optionally, they could also create their own schemas, guided by the schema-creation interface.)  

Once the schemas to be employed are known, the individual learning environment would first consume the web 

service, extract any relevant information about the student, and revise its own student model.  It would also have the 

ability to update the General Student Model with any additional student information discerned by the learning 

environment.   

 

992                                             ICLS 2006



Discussion 
 A prototype of the GSM framework is operational in its current state, and is being tested on students 

learning two separate domains through two separate learning environments.  The effect of using the framework to 

share information on the students’ cognitive abilities between an Intelligent Tutoring System and an Educational 

Adaptive Hypermedia System is being studied.  Though the learning environments being used to test the GSM 

prototype were constructed specifically for the purpose of testing the GSM framework, existing learning 

environments could be easily modified to utilize the framework.  Those learning environments that are already 

collecting potentially beneficial student information could re-route the data to go through the GSM, allowing other 

learning environments access to the data.  For those learning environments that do not currently make use of any 

such student information, utilizing the GSM would require modifications to the learning environment such that 

pedagogical decisions are influenced by the student data from the GSM. 

As learning environments become increasingly ubiquitous, and more students begin to interact with a 

variety of learning environments, the GSM framework could be used to make the most of a vast amount of student 

data available.  Realistically, for many potentially domain-general individual differences, collecting and utilizing the 

student data may prove ineffective.  However, the General Student Model framework can be used as a test bed to 

distinguish between student attributes: those that can be successfully applied across different learning environments 

and those that are inseparable from the learning context. 
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