


 

large-scale simulation exercises in which many of the 
entities involved can be driven by Soar models instead of 
human users.  For example, up to 3,700 computer-
generated forces were involved as both friendly and 
enemy entities in the Stow �97 exercise [6]. 

While using cognitive models to either answer 
psychological questions or to replace human users 
provides great advantages, serious problems have been 
identified as well.  One of the problems is the limited 
reuse of cognitive models.  It seems fair to say that 
cognitive models are not typically used by researchers 
other than the ones who developed them.  Part of the 
problem can be attributed to the lack of graphical-user 
interfaces for many of the models developed [17]. 
Without graphic displays, observing and understanding 
the behavior of the cognitive models is restricted, which 
can contribute to limiting their adoption by others.   

The non-optimal design or the total absence of graphical 
displays that are needed to make the behavior of the 
models visible, make the validation of the models 
problematic as well. Subject-matter experts, who are not 
programmers themselves, have difficulties evaluating the 
behavior of the model based on traces of the running 
program.  In order to understand the model, these users 
need a clearer form of output. 

The need for improved user interfaces for cognitive 
models is particularly important for models that populate 
synthetic environments.  These environments are typically 
loaded with such a great number of computer-generated 
forces that their behavior must be easily observable if it is 
to be understood.  As Ritter, Jones, and Baxter [17] point 
out, graphical user interfaces have led in the past to new 
understanding about the behavior of models. When a 
graphical interface was added to Soar [18], it became 
evident that the Soar models searched through the 
problem spaces hierarchically rather than spending much 
time searching in a single one. 

The present study tested one such graphical interface [5]. 
We recruited a number of subject-matter experts from a 
wide variety of related fields and asked them to observe 
the behavior of Soar agents that fly fixed-wing aircraft 
missions in a JSAF simulation.  Their understanding of 
the model in some cases led to a type of Turing-like test, 
where they were attempting to judge if the model' s 
behavior was similar to a human' s. 

We have used comments on ways to improve the specific 
graphical interface as well as their behavior with the 
interface to provide a list of suggested improvements.  We 
have also created a task analysis that can be used to 
improve the design of the interface we studied and of 
modeling interfaces in general, based on their comments 
and our own experience with models. 

2. Expert Evaluations of the Situation 
Awareness Panel (SAP) 

The goal of the project was to understand and improve the 
Situation Awareness Panel (SAP) [5] as a tool for 
inspecting the behavior and reasoning of the Soar agents 
that populate the JSAF simulation environment.  Our 
attempt was focused on the validity and usability of the 
SAP, but our results make suggestions for other interfaces 
and for other modeling architectures. 

Validity refers to whether the type of information 
displayed on the SAP is truly in the awareness of actual 
pilots engaged in air combat.  Usability refers to whether 
people using the SAP can understand the model based on 
what they can see through the SAP.   

In order to examine these issues we recruited people with 
a variety of expertises and asked them to perform a 
number of basic tasks while observing the awareness of 
the agents during a preprogrammed scenario.  In addition 
to expert pilots, our list of participants included experts 
from various other domains that we thought were related 
to different aspects of the JSAF simulation. Such domains 
included cognitive psychology, geographical information 
systems (GIS), human-computer interaction (HCI), 
software development, and the military.  Our goal was to 
assemble a multidisciplinary pool of experts in order to 
get feedback about the functioning of the SAP from a 
variety of perspectives. 

This work is similar to a variety of evaluation techniques, 
including heuristic evaluation, cognitive walk-throughs, 
and semi-structured interviews with the addition that we 
used a wide variety of experts.  This work created in a 
task analysis as a result rather than being based on one. 

2.1. Cognitive walkthroughs, heuristic evaluation, and 
semi-structured interviews 

There is a variety of approaches that we could have used 
to examine the usability of the SAP interface.  We could 
have done a task analysis [21] if we had a list of what 
tasks users were performing, but we were attempting to 
create such a list.  We were not trying to optimize 
performance, per se, so timing users on tasks was not 
appropriate either.  We were not just looking at learning 
of it, as our users would either just be watching it for the 
first time in a demo (with very little learning, we would 
hope), or would be working with it for a while (with quite 
extensive learning) and did not have a task analysis in 
hand, so cognitive walkthroughs [15] seemed not quite 
appropriate either.   

In the end, we did what could be described as guided 
heuristic evaluation.  We prepared a subset of tasks that 



 

we knew the interface would be used for.  We had 
potential and existing users and a variety of usabil ity 
experts (broadly defined) perform these tasks with the 
interface.  We observed these users and also had them 
comment on the problems they had.  After performing 
these tasks, we debriefed them in order to find out what 
other tasks they would like to have been able to perform 
with the interface.  In some cases, they could do these 
tasks, in others, we were able to add these tasks to our 
developing task analysis.  In some ways, our approach 
was similar to semi-structured knowledge acquisition 
interviews (see, for example, SigArt ACM Special 
Interest Group on Artificial Intel ligence [22]). 

We believe that using a multidisciplinary participant pool 
for validating interfaces of mil i tary simulations is a 
necessity due to the variety in the nature of the 
information that is typically displayed. For example, a 
situation-awareness display, such as the one we evaluated, 
contains information that varies from the execution of 
standard combat routines to awareness about the 
terrestrial terrain, memory for past events, perception of 
various sorts of input, aircraft logistics (i.e., fuel and 
weapon status) and so on.  Instead of relying on our own 
common sense to evaluate the way the various types of 
information are presented, we have employed subject-
mater experts from fields that relate to the nature of 
information contained in the interface. We believe that 
this approach is preferred over relying on common sense 
and we agree with Jones et al. [6] in that “…what is 
common sense to an experienced pilot is quite different 
from the common sense of an AI researcher” (p. 8). 

2.2. The Situation Awareness Panel 

The Situation Awareness Panel is a graphical tool that 
enables the user of the JSAF simulation to observe a Soar 
agents© understanding of a situation, their goals, and their 
history [5].  The JSAF environment is depicted in a Plan 
View Display (figure 1).  
 

 
Figure 1. A screenshot of JSAF’s Plan View Display. 

This map-like display depicts along with features of the 
terrain, the agents -- both friendly and hosti le -- that are 
involved in the simulation. Each of these agents is driven 
by a Soar model. The user can observe each model’ s 
external behavior by inspecting the Plan View Display but 
also examine its internal state by examining its SAP. The 
SAP is, in essence, a window into the Soar agent©s 
awareness of the current situation.  Figure 2 shows a 
screenshot of the SAP of agent Shooter2.   

The SAP is useful for examining and verifying the 
behavior of the Soar agent.  With the SAP, the user is able 
to observe the awareness of a model and do things li ke 
examining whether the model©s behavior reflects its 
understanding of the situation or its intentions for action, 
evaluating the model©s current actions within the context 
of i ts history, and so on.   
 

 
Figure 2. A screenshot of the SAP. 

The depicted version of the SAP is realized in Tcl/Tk.  
Tcl/Tk is an extension language [13] that is jointly 
compiled with Soar.  The SAP interacts with Soar agents 
running in a variety of JSAF scenarios.  Any of the Soar 
agents can be explored with it, and there is nothing to 
preclude it being applicable to other Soar agents, although 
the plan-view display would not be useful for many of 
them. 

Detail about the functions of the various displays of the 
SAP is provided by Jones [5].  In short, the SAP is 
divided into four displays. 

(a) The Active Goal Display is located at the top left part 
of the SAP and it contains the model©s current stack of 
goals and subgoals.  By enabling the user to observe what 
the model is trying to achieve at any moment, a 
comparison of the internal intentions of the model and its 
external behavior can be made. 

(b) The Milestone Display is located underneath the 


