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'8-10 month intervals over the next several years. A
detailed description of the ITS development program will
be provided at the conference.

'INTRODUCTION

A dichotomy between two current societal trends serves
to make the advent of Intelligent Tutoring Systems (ITS)
appealing to a diverse population of potential users.
First, the learning that typically takes place during the

+ formalized education process is becoming continually
S more abstracted from the manner in which that

owledge is applied in the "real” world. Second, as our
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traditionally occurred through the on-the- job training &~

and mentoring technicians received over years of service.
However, because of force downsizing and other
concerns, the traditional approach to troubleshooting
skill development is no longer acceptably efficient. The
ITSs supplement normal on-the-job training with a high
technology learning environment. The use of artificial
intelligence, within an instructional framework reflecting
cognitive learning theory, custom tailors instruction to
the specific needs of each technician as he gains an
understanding of the reasons for and applications of
expert troubleshooting strategies.

‘The first ITS teaches troubleshooting strategies for the
F-15 off-aircraft avionics test station and will be ficlded
in the spring of 1994. Additional ITSs will be fielded at
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student's learning style (Wenger, 1987). Computer-based
training might be computationally complex, but it is not
"smart."

The natural extension to CBT is the continuing
development of Intelligent Tutoring Systems (ITS).
Whereas, in a CBT, expertise is pre-stored and displayed
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The first step in actually developing an ITS is the
collection of the basic data. These data will be used to
develop all facets of the tutor - from the expert model and
coaching messages to the student interface (Hall, 1993).
The Armstrong Lab of the Human Systems Center has
developed a data collection technique known as the PARI
(Procedure, Action, Result, Interpretation) process. The
PARI procedure involves situated problem solving
sessions where experts apply their knowledge to
particular problem contexts and task demands. As they
attempt to solve troubleshooting problems, the experts
are probed for the reasons behind the actions the choose
to take and for their interpretations of the results of their
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The comerstone of the PARI methodology is the
Subject Matter Expert (SME)-problem solving pair. One
expert poses a problem and simulates equipment
responses to a second expert. The second attempts to
verbally isolate the fault conceived by the first expert.
The SME-pair format is then extended by pairing
intermediates and novices with the SME who continues
to pose problems and simulate equipment responses.
During each interview, the role of the researcher is to
record the problem solvers’ solution steps as discrete
operations or Actions. The problem solver is then probed
by the researcher to express the reasons, or Precursors,
for each action. The reasons, or Precursors, reveals the
problem solvers top level plan or goal structure. The
researcher also probes the problem solver for an

Interpretation of the system fesponse provided by the
SME. Finally, the problem solver is asked to draw a
block diagram of the relevant equipment to illustrate
each solution step.

The following series of stages details the data
collection process.

Stage 1 - Matter E ME) Selection
Orientation of Researchers. On-site SMEs are identified

by the research team and asked to describe their job
specific training and experience. SMEs then orient
researchers to the job specific equipment systems,
relevant TOs, site-specific maintenance practices, and
problems they have encountered while training
technicians of different skill levels.

tage 2 - Determine Focus of Training. SMEs
determine the training foci for their job area by listing
specific maintenance tasks and equipment systems that
they consider to be "cognitively complex" as well as

+ provide specific examples of equipment malfunctions.

‘ﬁm@ Stage 3 - Generate and Consolidate Problem Types.
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Stage 5 - Development of Problem Generator's
Solution Path and Alternate Paths. Each SME works

one-on-one with a researcher to document, in PARI
format, his/her preferred solution path to each problem
that s/he has generated, step-specific block diagrams, and






