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The Case for Coarse-grained After Action Review in Computer Aided Exercises
Abstract

With rare exceptions, the use of a machine mediated instructional overlay is under-exploited in Computer Aided Exercises (CAX), such as Virtual and Constructive variants of simulation. In the latter, flagging, replay and alternating eye-points are well understood and widely used. Thereafter, however, the Exercise Controller (EXCON) is usually faced with a comprehensive log of every event that occurred during the CAX as his only after action resource to inform feedback to his trainees – a potential morass of data. Conversely, while such data may provide an exhaustive summary of what happened, it often provides little assistance to the EXCON as to why it occurred as it did – at least, not within a short enough time-frame likely to be of use in a training context, as contrasted with Operational Analysis of “War Gaming” where longer delays are generally more acceptable. 

The authors discuss two simple tool-based approaches that can enable an EXCON to offer a very fast, albeit, coarse grained, assessment of trainee performance in a CAX, so that trainees can better appreciate the consequences of their decisions.  The first of these approaches can also be run as a trainee commander starts to prepare plans, thus allowing the EXCON to render a “before-and-after” judgment.  It is argued that this will enhance the learning effectiveness of the After Action Review (AAR) in CAX.
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Introduction

The ever rising costs of military training have resulted in an increasing use of computer aided (or computer moderated) simulation.  This may be for Brigade staffs (e.g. COBRAS) or come right down to individual firearms trainers.  The simulations may be referred as Synthetic Environments (SEs), Virtual Environments, or simply Sims, and when they replace a field exercise of some sort, are often referred to as Computer-Aided Exercises (CAX).  Whether these are for one person, or a company or a Brigade staff, almost every run in the Simulation will be followed by an After-Action Review (or AAR).  Predictably, this has resulted in a substantial range of AAR tools, most of which will assume that all combat training will be conducted in simulators.

Amongst the better known AAR tools available over the last 15 years, are names such as UPAS, ATAFS, ARTBASS, Exact, Stripes, Power Stripes, Mentor, and TAARUS. All of these tools have, to a great extent, shared what may be termed a chronological and data-processing approach. By this we mean that the log-files from the master computer are run through a system that examines every single event that occurred to every single entity in the Simulation, with a view to reaching an understanding of what happened.

However, any knowledge of what happened does not indicate why it happened, and most AAR tools take time to do even a rough analysis of the what (assuming that they are even capable of so doing).  From the viewpoint of the trainer (usually the Exercise Controller or EXCON), this may not produce the best educational outcome.  Indeed this could be compared with a university or college using only final examinations, and handing out a table of marks (no term papers, no yearly examinations or tests, no feedback, no ability to focus on problem areas at an early stage).

Educational theory holds that students generally view instructors as experts in the field and will take to heart most of the short comments made by an instructor.  Hence, a short, pertinent comment will facilitate the learning experience (see, for example, Fleming and Levie, 1993).  Current practice at the UK Command and Staff Trainer (South), otherwise CAST(S), is to use a “traffic-light” system (Green-Amber-Red) to give a fast assessment of trainee performance, and follow this with detailed comments. In this case, the traffic-light system is effectively a 3-point (and thus very coarse) scale, while the detailed comments need not conform to any scale.  This is also generally in accord with the move from formallised “Stimulus-Response” or S-R training, toward the more cognitive based and adaptive training.  The merits of this move have been discussed by, inter alia, Fletcher (2004), with particular reference to the need for all command ranks to be flexible of mind (citing the “Strategic Corporal” of  Krulak, 1999); and by Burnside and Throne (2004) with reference to the needs of future training support packages.
As far back as 1993, US Army Training Circular TC 25-20 argued for an immediate, humanistic, and directed AAR, carried out by real people, as the first step in the AAR process.  TC 25-20 makes a clear distinction between training and education, and suggests that it is important that soldiers should learn so that they can understand the course of events.  

To take a real-life example, which was very real to the individual concerned, and which occurred during an exercise in the SIMNET environment.  A Lieutenant is commanding a troop (platoon) of four tanks, advancing across terrain of the sort normally described as “flat/rolling”.  The advance follows doctrine with one pair of tanks moving forward, halting, and then the other pair advancing in a similar manner (sometimes called “leap-frogging” or “bounding”).  Ahead, the Lieutenant can see a farmhouse; Figure 1 is a simplified representation of the commander’s view:
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Figure 1: The platoon commander’s view.

As one “bound” was completed, the opposing force fired from a position near the farmhouse, and killed the lead tank.  The Lieutenant then sent another tank forward – it was killed – and then a third – they got that one as well!  He then came on the radio saying that he “seemed to have lost three tanks”.  One can imagine the AAR for that exercise.  Now consider what really happened …

Our Lieutenant had visual information that there was a fold in the ground in front. That was sufficient to hide anything from a tank down to an infantryman with some anti-armour weaponry.  To be more precise, a two-storey house was in a position where part of one floor was hidden (technically the ground is partially occluding the house), and this should be a clear indication of dead ground to anyone.  That is the critical point in the sequence of events, and the important lesson that should have been learned.

Had our young Lieutenant been told at the end of the exercise “You missed a clear indication of dead ground”, before his other mistakes were examined in detail, it would have enabled him to learn from the whole sequence of events, and primed him to take in - and learn from - the other criticisms that would surely have come his way.  In this event, the Adaptive Training approach would have required that he enter another (simulated) operation that appeared to be different, but which would determine if he had learned the real lesson of his previous mistake.

The Tools for the EXCON

We suggest that two aids to the EXCON can support an immediate coarse-grained AAR that will in turn lead to the provision of the requisite learning and training experience.

The Difficulty Index:


A method of determining the comparative difficulty of simulator exercises.

Quick Command Assessment with the OSD Tool:

A tool for getting rapid assessments by the EXCON in a form that appears to the trainee to be relatively impartial.

The Difficulty Index:

The first allows for an exercise to be increased in difficulty while appearing to be “like the last one”, or to look different while retaining the same level of difficulty.  If we take the example from Figure 1, and consider that in most Sims, a large number of environmental parameters can be set by the EXCON.  Weather, time of day, and atmospheric conditions would all impact on the Lieutenant’s ability to judge distance, and this would in turn bear on his appreciation of any possible threats.  For the EXCON to deliver an immediate comment on the events (our “coarse-grained AAR”) that is meaningful, some measure of the difficulty of that particular simulated exercise is required.  Figure 2 (below) shows one possible approach.
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Figure 2: The Combined Arms Difficulty Index

The Combined Arms Difficulty Index (CADI) was developed as an alternative to the conventional training matrix, accepting the degree of control that an EXCON has over the basic parameters in such simulators as CCTT and CATT.  Behind the entry screen (an overlay, called by a macro) is a standard spreadsheet (Excel) written to accept inputs via the check-boxes in the overlay, and then to act as a non-learning neural network.  As written, CADI can accept multiple inputs in each of the seven major categories (termed factors).  The CADI output is, in effect, a means of reproducing the judgments of a Subject Matter Expert in a consistent manner (Hone and Scaife, 1997; 1998).  The effect of this is to allow the EXCON a high degree of control over the appearance of the simulation scenario.  The importance of having such a degree of control has been stated by Wilson (2003)

Quick Command Assessment:

The second tool will allow an EXCON to conduct a quick assessment both early on in a CAX and at the end, in a manner that is outcome independent.  The tool is built using a freeware survey tool (part of the Cranfield Cognitive Toolset, or CCT) and enables an EXCON to construct a set of fundamental questions, which can be varied according to the nature of the Commander being assessed.  The tool presents these questions in such a way that assessment by the EXCON (or other person) takes only 2-4 minutes, with the assessment data being capable of presentation in a variety of forms, and amenable to statistical analysis for comparison purposes.  The assessment tool is a variant of a general purpose survey tool (the OSD Tool), developed by Cranfield University at the Defence Academy of the UK, and based on the principle of the Osgood Semantic Differential  (Osgood, Suci and Tannenbaum; 1957).  The concept is that two descriptors (sometimes termed anchors are at the two ends of a continuum (a straight line), so that the continuum runs from good to bad, or low to high, etc; and respondents would mark this continuum - as a response to a question - to show where their opinion was between the two descriptors.   This is shown below in Figure 3.
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Figure 3: Typical question and response.

The key feature of this approach is that the respondent does not have to choose between the points on a multi-point scale, and is less likely to select the mid-point as an easy response option.  Developing the tool for a specific application requires only that questions be formulated in a specific way: it should not lend itself to a dichotomous response (Yes, or, No, for example) but rather present an option for an almost continuously variable response between the two descriptors.   

As part of the CCT, the Osgood approach was translated into a computer-based tool.  Now, instead of the respondent marking his/her position on a line on a paper form (which required that the response position then be measured and the value recorded) it is a matter of the computer mouse being used to drag a pointer along the line to the appropriate position.  All measurement, recording, and scoring can be handled automatically by the computer.

A typical question as seen by the respondent, and the response made to that question, are shown below in Figure 4.  The question here is taken from a set under development for the assessment of a commander’s Orders (as part of a training exercise) and a version of this set is shown in Figure 5.
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Figure 4: Question presentation and response

This tool is being developed for use on a PDA, as presented at the 12th ICCRTS (Whitworth, Hone and Farmilo, 2007), and it is also covered in Paper O-27 for this conference.  A typical question set would look like Figure 5 below, and it will be seen that none of the questions can be answered in a “Yes/No” manner:
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Figure 5: Draft Question set for assessment of Commander’s Orders

This assessment approach enables an EXCON to - for example – make a fast, high level, assessment of a trainee commander’s decisions and orders at the beginning of an operation and to then make a similar assessment at the conclusion.  This will cover a situation where the trainee has made some substantial errors in reasoning, and in his decisions, but has still accomplished the effect that was required of him. The coarse-grained assessment will prepare him for a more holistic view of the events as unfolded by a data-logger type of AAR tool, and should prevent a closed-mind “So What, I Won” attitude.  The benefits of holistic learning are discussed by Laird (1985).

Future Development

Discussions are currently taking place with military stakeholders in the UK, as to the best way to test the tools outlined above.  Two preferred approaches are:

- To use the tools before the start of a networked simulation exercise (providing a baseline) and to then use the Quick AAR/Assessment tool prior to the formal (traditional) AAR.  Since the data can be kept separate, this will assist with question-set validation.

- To use the Quick AAR/Assessment tool before and during a Field Training Exercise, and then comparing the data with the conventional AAR.  This would validate the method, and then enable an assessment of its value to the trainee.

In each case, the use of a PDA is seen as being less intrusive than using a laptop PC, provided rigorous systems are in place to extract and process the obtained data.  Note, particularly, that the second approach relates to AAR of field exercises.  Also to be considered – for both approaches - is the procedure for exporting the data into a spreadsheet, so as to facilitate statistical analysis if this is needed for comparison with the conventional AAR.

Conclusion

There can be no doubt that there is a place for a second-by-second review of what happened during an exercise, and this has been a feature of networked simulation from the days of SimNET.  While there is no doubt at all of the value of some form of AAR, the absolute value of a highly detailed review must be determined by experimentation.    Having said this, current education and training practice demands both rapid feedback, and also full feedback, to reinforce the educational experience. The two tools, or aids, referred to here can facilitate rapid feedback in line with current theory; their use must be validated for the specific form of training involved.  The forthcoming application of the OSD Tool for assessment of field exercises is a step toward the validation of its regular use.  When (and only when) both coarse and detailed assessment have been applied to the same exercise, will it be possible to compare the relative benefits.
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To what degree were the orders issued in a timely manner?


How well is the necessary urgency conveyed?


How clearly are Routes and Locations indicated?


To what extent are waypoint timings achievable?


How well do given timings support intended effect?


How well is artillery support de-conflicted?


How well is air support co-ordinated?


How clearly are movement bounds shown?


To what extent are Routes and Locations indicated?


Is intended effect made clear?


To what extent are there omissions?


How well is the terrain being used?











To what extent will more efficient cars help the environment?





Totally





Minimally





4.b: the response





How well is the terrain being used?





Very Well





Poorly





4.a: what the respondent sees





Very Well





Poorly





How well is the terrain being used?








