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Abstract 

 
Performance-based learning requires that a 

computer system have deep, exact knowledge of what a 
person is doing and what they already know about that 
task to determine what they should learn now. Lifelong 
learning requires that a computer system have broad, 
general knowledge over a number of years of what a 
person has learned to determine what they should learn 
now. Separately, these are each difficult goals to 
accomplish. However, both goals must be met to 
effectively provide a workforce that meets the evolving 
needs of industry and government for skilled workers. 
This paper describes a system that can meet both of 
these goals and support performance-based lifelong 
learning.  

 
1. Background 

Recent technology advancements in the areas of e-
learning and knowledge management have set the stage 
for the fulfillment of the vision for lifelong learning put 
forth by Wayne Hodgins for the Commission on 
Technology and Adult Learning in February, 2000 [1]. 
According to Hodgins, a key aspect of this vision is 
performance-based learning. Performance-based learning 
is the result of a transition from “teaching by telling” to 
“learning by doing,” assisted by technological and 
human coaches providing the low-level and high-level 
support. Furthermore, his key to the execution of 
performance-based learning is successful information 
management. Successful information management 
makes it possible “to deliver just the right information, 
in just the right amount, to just the right person in just 
the right context, at just the right time, and in a form that 
matches the way that person learns. When this happens, 
the recipient can act – immediately and effectively.” 

While the stage has been set for the fulfillment of a 
vision of performance-based lifelong learning, there are 
numerous social and technology obstacles that may yet 
stand in the way. These obstacles must first be 
understood and then proactive steps must be taken to 

overcome the obstacles or minimize their impact on 
attaining the vision.  

 
2. Obstacles to Performance-Based 

Lifelong Learning 
There are separate obstacles to implementing a 

system to support performance-based learning and 
implementing a system to support lifelong learning. 
However, there are even greater obstacles to 
implementing an integrated system to support 
performance-based lifelong learning: 
• Performance-based learning requires that the 

system have deep, exact knowledge of what the 
person is doing and what they already know 
about that task to determine what they should 
learn now. 

• Lifelong learning requires that the system have 
broad, general knowledge over a number of 
years of what the person has learned to 
determine what they should learn now. 

Today, it is difficult to provide a system with deep, 
exact knowledge of what a person is doing and what they 
need to learn. Therefore, this capability is restricted to 
hand crafted systems in large organizations. 
Furthermore, this hand crafted system is limited in its 
access to broad, general knowledge about what the 
person has learned in the past because this knowledge is 
in databases that are not accessible to it. 

The ultimate success of performance-based lifelong 
learning will be dependent on the sharing of knowledge 
and processes among the various organizations that make 
up the lifelong learning environment. Figure 1 describes 
some of these organizations along with the knowledge 
and the processes they must share: 

• Learner Profile: A learner profile is needed 
that includes a description of the skills of an 
individual. 

• Competency Ontology: Organizations must 
provide competency ontologies that describe the 
required competencies for specified job tasks 
and the relationships among these 
competencies. 
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The following section will list some potential 
technology issues related to overcoming the obstacles to 
performance-based lifelong learning.  
 
3. Technologies for Performance-Based 

Lifelong Learning 
3.1. Integration of E-Learning and Knowledge 

Management Technologies 
E-Learning technology today is used primarily to 

handcraft training courses about carefully selected topics 
for delivery to people registered for those courses. On 
the other hand, knowledge management technology is 
used to rapidly capture, organize and deliver large 
amounts of corporate knowledge. These two 
technologies must be integrated in order to decrease the 
amount of time necessary to create learning experiences 
for large amounts of knowledge.  
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3.3. Web Services and Semantic Web Services 
Each box in the business processes and the 

personalized learning processes in Figures 1 and 3 is an 
activity. These activities might be implemented as 
existing legacy applications or new applications on a 
variety of hardware and software systems. In the past, it 
would have been difficult to integrate applications 
executing on such heterogeneous systems. But the 
development of a set of technologies referred to as web 
services [6] has potentially simplified this integration.  
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more effective. These agents can proactively search for 
learning objects both inside and outside of the enterprise 
that are needed to meet dynamically changing learning 
requirements. Furthermore, the role of simulations as a 
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the teaching intentions inherent in learning objects can 
be modeled explicitly for use by agents [19].  
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