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ABSTRACT

From an operational perspective, the joining together of functionality across the military enterprise, usually by some
form of connectivity such as information flow, is deemed to facilitate military outcomes, as evidence by such
initiatives as the UK MoD’ s Networked Enabled Capability. However, achieving success is underpinned by the need
for an appropriate collective training environment, which flows from an expression of collective training need on
which the training design is based.

Expressions of individual training are well understood and paradigms for capturing and articulating skills and
competencies at the level of the individual abound. However, the same cannot be said for capturing equivalent
expressions at the collective or team level.

Individuals that come together either as prescribed teams or increasingly in an ad hoc way, require to have the
cognitive reference points that enable them, at both the individual and collective levels, to deal with situations as
they arise in away that delivers the required outcomes.

The circumstance where individuals form teams by prescription or chance are not limited to a military environment
but for the purposes of this paper, the context of capturing team/collective training expression is that pertaining to a
military environment. Accordingly, emphasis within the paper is given to the term ‘training’ to accord with the
lingua franca of military speak, whereas the term ‘learning’ would be equally valid but is more usually applied
outside the military context.

Notwithstanding the expression the adjective ‘complex’ is usually an appropriate precursor to describing the problem
faced by the analyst in articulating the team training tasks; the essential starting point from which the training
solution will evolve. Such complexity is compounded if the collective environment extends to both multiple entities
within the enterprise and if the discrete team el ements are themselves numerous.

In the paper, we propose a software tool-based process that alows for the capture, articulation and subsequent
presentation of team training tasks in a way that reduces a prima facie complex problem to a textually and visually
understandabl e structure that provides the starting point for team training design.
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Author 1 David Hutchings is a Managing Consultant in the VEGA Group, where he provides consultancy advice in
the area of Training Needs Analysis (TNA) and leads the Group’s initiative in advancing the process for articulating
team training.
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INTRODUCTION

From an operational perspective, the joining of
functionality across the military enterprise, usually by
some tangible form of connectivity such as an
information flow, is deemed to facilitate military
outcomes, as evidence by such initiatives as the UK
MoD’s Networked Enabled Capability. However,
achieving success in such an integrated operational
environment requires to be underpinned by the need for
an appropriate collective training environment that
flows from an informed expression of collective or team
training need.

Expressions of individual training are well understood
and paradigms for capturing and articulating skills and
competencies at the level of the individual abound.
However, the same cannot be said for capturing
equivalent expressions at the collective or team level.

It is argued (Salas & Fiore 2002), that while
understanding the relationships within a team is a
puzzle, the puzzle is aways that of team co-ordination,
whether it is coordinating to solve a problem or make a
decision whilst the pieces of the puzzle are mental
models, meta cognition and mutual awareness. Such
expressions serve to make the point that team training
design is principaly that of finding a solution to a
complex cognitive problem.

Given that, “design theory should support the
development of training programmes for learners who
need to learn and transfer highly complex cognitive
skills or competencies to an increasingly varied set of
real world contexts and settings” (Merrienboer, Clark
& de Croock 2002), we believe that the function of the
needs analysis, particularly in a commercia context, is
to reduce this complex problem to a level of
understanding that serves as the starting point for
pragmatic team training design.

Individuals that come together either as prescribed
teams or increasingly in today’s reactive world, in an ad
hoc way, require to have the cognitive reference points
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that enable them, at both the individual and collective
levels, to deal with situations and circumstance as they
arise in away that delivers the required team outcomes.

The circumstance where individuals are formed as
teams, by prescription or chance, are not limited to a
military environment but for the purposes of this paper,
the context of capturing team/collective training
expression is that pertaining to a military environment.
Accordingly, emphasis within the paper is given to the
term ‘training’ to accord with the lingua franca of
military speak, whereas the term ‘learning’ would be
equally valid but is more usually applied outside the
military context.

Notwithstanding the expression, be it training or
learning, the adjective ‘complex’ is wusualy an
appropriate precursor to describing the problem faced
by the analyst in articulating the team training tasks; the
essential starting point from which the training solution
will evolve. Such complexity is compounded if the
collective environment extends to both multiple entities
within the enterprise and if the discrete team elements
are themselves numerous.

Our end objective was to be able to undertake a team
task analysis that was pragmatic and could be achieved
expeditiously i.e., without adverse impact on Subject
Matter Expert (SME) resources but at the same time
was sensitive to the complexity of the problem. In this
context, complexity is not solely related to issues of
cognition but also to those twin gargoyles watching
over the world of commerce; time and cost. Hence, this
paper aims to present a practical solution to a complex
problem by proposing a method for the articulation of
team training activities.

From our position of ‘down in the commercial
trenches’, we do not set out to challenge the outcomes
of research into cognitive science and the effects on
team performance by such luminaries as Salas, Fiore,
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Bowers et al., which we accept prima facie.
Additionally, we also accept the appropriateness of
expressions of team task characteristics set out in a UK
UAV ISTAR functional analysis workshop (Hassel et
al., 2004), for example, and use such expressions in our
practical solution to the complex cognitive problem.

The recipient of the output of the analysis method we
propose is the team training learning designer.

PRAGMATIC SOLUTION —THE PRINCIPLES

This section of the paper explains the process that
concludes with a specific view of the complex cognitive
problem, in other words a visualisation [Table 2] of the
Pragmatic Solution that is the title of this paper.

It is considered appropriate to point out that the
‘pragmatic solution’ referred to in this paper is a work
in progress for a number of reasons not least of which
being that the understanding of team cognition is
immature but expanding rapidly as is the vocabulary
used to express cognitive complexity (Salas & Fiore
2002). Hence, what we offer is a view, at a point in
time, through a moving window, which is itself driven
by ongoing research and empiricism.

Before setting out the process, it is appropriate to re-
state that the reason for establishing the pragmatic view
is not to postulate an academic contention but rather the
more prosaic commercial one of determining what type
of learning environment best meets the team training
need where cost and time are invariably real world
constraints.

Where an expression has relevance in the context of our
pragmatic solution, it isitalicised thus.

Our Contentions

As we have accepted, prima facie, the research® that was
used by Hassel et a., to provide an articulation of team
tasks and characteristics (UAV Command System
Functional Analysis 2004), we contend that one view of
cognitive complexity can be established in the context
of the characteristics of team tasks. In articulating our
pragmatic solution, we refer to team tasks as activities
and the team characteristics of such tasks as attributes,
which are summarised in Table 1 and defined at
Appendix 1.

! Team TNA Methods for the Procurement and Selection of Team
Trainers - DERA/CHS circa 1999.
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Table 1. Attribute Definitions

Attribute Definition

Co-ordination The co-ordination of activities among
teams. Prioritisation and delegation
of tasks and resources.

Synchronisation The sequencing of activities between
teams. Prioritisation and delegation
of tasks and resources within time

constraints.

Communication Exchange of information. Correct use
of phraseology and formats. Regular

and timely updates of information.

The offering of assistance and
constructive advice. Resolution of
conflicts.

Monitor

Our contention is that for a team learning environment
(media and method) to be effective, it requires to be
sendsitive to  the  attributes  [co-ordination;
synchronisation; communications, monitor] of team
task activities. By senstive, we mean supports the
delivery of learning to meet a training objective where,
for example, ‘communication’ is a key attribute in
achieving a team outcome.

It is important, at this point, to remind the reader of the
difference between task work and teamwork. Task
work proficiency is developed through Individual
Training, while teamwork proficiency is developed
through Collective Training.  Collective Training,
however, requires a certain input of task work
proficiency while also having an effect on teamwork
proficiency. Thisissue may suggest that whilst it may
be possible to define Collective Training needs certain
assumptions have to be made about prerequisite training
or that the delivered Collective Training must be

adapted to the Individual Training input level. For
example, if you brought together people whose
Individual Training level was very poor, would they
even get any benefit out of collective training? How
good do your individual job skills have to be before you
can even think about learning team skills? At the same
time, Collective Training obviously involves rehearsing
individual skills so that there is potentially an Individual
Training side effect from Collective Training.

Our pragmatic view of the complex cognitive problem
resolves therefore to establishing an informed view, in
terms of presence [does it exist] and magnitude [the
degree to which it is present], of the attributes existing
within the enterprise of team task activities. By giving
such a view a visually informative structure and having
also the ability to interrogate the structure, we, as
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analysts, are better able to inform not only the training
design but also the commercial imperatives of time and
cost to deliver such a solution; albeit the granularity of
such answers relate to the level of abstraction to which
the attribute view was decomposed.

The paper is concerned with the articulation of team
task activities from the perspective of informing the
design of team training. Hence, we do not consider, in
any detail, the attributes in the context of team learning
styles and the team learning environment. However, for
a complex cognitive team learning environment
involving multiple teams, we would envisage the
outcome of the learning design to be a series of
scenarios or team activities moving from simple-to-
complex. In this instance, simple means a simple
version of the whole task that a team could expect to
encounter and not a small part of the team task. Hence,
we perceive team learning design to be that of the four-
component instructional design (van Merrienboer et a
2002) with provision of supportive information
necessary to perform non-recurrent team activities and
with just-in-time information reducing as the team
acquires and retains knowledge relating to recurrent
activities.

The Process

What we have done is to take forward the work of
Hassel et a., where the output was a tabular text-based
description of team tasks, by encoding the process” to
create a software tool that has the necessary
functionality to produce an output that gives the analyst
the appropriate clarity and hence understanding to the
complex cognitive problem. This output we call the
attribute view.

The process of forming the attribute view resolves to
establishing which attribute or group of attributes
describes the connection, the cue/response relationship,
between the activities of teams; if no such connection
can be described, we contend the activity is not a team
activity on the basis that a team activity has to invoke an
interaction with a third party such as another member of
the same team or with some entity within another team.

For the purposes of setting out the method, we take the
case of individual teams interacting.

2 The actual processes are unique to way in which we have encoded
the solution in a software tool and hence it would be inappropriate to
describe the detail in a paper such as this and hence only the concept
of the processis articulated.
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The first part of the analysis process requires the
articulation of team activities; typically an analyst/SME
dialogue that results in a hierarchy of activities. A
further dialogue then occurs between the analyst and
those SMEs that have the necessary understanding in
terms of the enterprise view of the teams in order to
describe the attribute of the pan-team connection e.g.,
co-ordination, synchronisation, communications or
monitoring. We will return to the question of having an
appropriate “enterprise view” in capturing the team
training need in the next section.

For a small number of teams with a limited activity set
[small enterprise], forming such a view can be achieved
by capturing the data directly into a spreadsheet.
However, where the activity set is large e.g., hundreds
of tasks and where the distribution of team constitutes a
significant enterprise, then tool support is essential to
establish a coherent attribute view. Notwithstanding
issues of scale, we are of the opinion that the method we
are espousing isvalid for all cases.

The attribute terminology used flows from the research.
However, such terms can also be used for articulating
verb-driven activity statements and hence we would
endeavor to use a simile for those four attribute terms
when compiling an activity hierarchy.

Attribute View

In a further effort to keep the explanation generic and
not tool specific, we have formed an example attribute
view in a spreadsheet and will use this example to show
what can be inferred from an attribute view, [Table 2],
which shows a visualisation of a complex cognitive
problem post data capture. The full attribute definitions
are provided at Appendix 1.
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Table 2 — Attribute View.

Team B Team C Team D Team E
Team A Co-Ord| Synch| Comms| Monitor| Co-Ord| Synch| Comms| Monitor| Co-Ord| Synch| Comms| Monitor| Co-Ord| Synch| Comms| Monitor
Activity 1
Activity 1.1 H M H L M M H M L H
Activity 1.2 M H H H H M H H H
Activity 1.3 L L L L H H H M M H
Activity 1.4 L L L L H H H
Activity 2
Activity 2.1 M M M M
Activity 2.2 H L H L H L H L
Activity 2.3 H
Activity 3
Activity 3.2 L L L L L M L M L L L L
Activity 3.3 M L H L L L M L M L L L L
Activity 3.4 L M M M M H M L L L L L L L L
Activity 3.5 M M L L M M H H M
Activity 3.6 L M M H H H H H L L L M M M L
Activity 3.7 L L M M M L L L M M M L L
Activity 3.8 L L M M M L L

Five teams A, B, C, D, & E comprises the enterprise
and it is the team training need for Team A that the
analyst must answer.

The analysis has therefore been conducted with
respect to Team A, whose activity set is shown as
Activity 1, 2 & 3, each of which have a number of
sub activities; in order to show how the attribute view
is used it is not necessary to describe activities.
Teams B, C, D & E are shown as being the teams
with which Team A needs to engage with in order to
deliver the team A goals. At the start of the analysis,
Teams A, B, C, & D are not known; it is the
analyst/SME dialogue that establishes the relationship
by virtue of an attribute association. For the
purposes of setting out the process in this paper, we
have only included the four attributes that the
research has shown to be necessary for a team to
deliver a collective output. However, based on our
experience in anaysis of team activities across a
range of subjects, we are of the opinion that there are
other attributes that, in addition to the generic
attributes  of  co-ordination,  synchronisation,
communications or monitoring, may be present and
hence need to drive the learning environment design.
An example of such an attribute, which we refer to as
context specific attributes, is situational awareness.

The results of the data capture set out in Table 2
shows the interaction that Team A has with each of
the other teams. For example, to undertake Activity
2.2 Team A need to affect a high level of co-
ordination with each of the other teams but only need
to communicate with Team B a a low level.
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However, monitoring the implementation of the same
activity isonly required by TeamsC, D & Eand at a
low level. A conclusion is that the team training
conditions [the learning environment] must include an
appropriate means and methods to accommodate
these team training needs that the attribute
association has established.

To interpret Table 2 activity by activity, in order to
inform the design of the team learning environment,
may be reasonable if this represented the totality of
the team training need. However, the reality is that
collective training is rarely represented by such a
concise problem as that manifest in Table 2; having a
team training environment that mitigates those
cuelresponse relationships judged by SMEs to be
‘high’ and hence very important in delivering team
outcomes, we consider to be a principal outcome of
the analysis. So we need the ability to filter the view
in order to determine key factors that drive the team
training solution from atraining design perspective.

Table 3 shows a filtered attribute view, with the filter
criteria set to show only those attributes that have a
‘high’ value. Compare this view to that shown at
Table 2, which, based on the number and range of
attribute connections, indicates that Activity 3 drives
the training solution. However, applying the filtered
view, Table 3, it can be seen that only Activity 3.6
while engaging with Team C is critical. Using the
same criteria, what is also shown is that engaging
again with Team C in activities 1.2 & 1.3 and with
Team E for activities 1.2 & 1.4, is aso a solution
driver.
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Table 3 —Filtered Attribute View

Team B Team C

Team D Team E

Team A Co-Ord[ Synch | Comms| Monitor | Co-Ord| Synch| Comms

Monitor | Co-Ord] Synch| Comms|] Monitor | Co-Ord| Synch| Comms| Monitor

Activity 1

Actvity 11 | H H

H H

Activity 1.2 H H H

H H H

Activity 1.3 H H

Activity 1.4

H H H

Activity 2

Activity 2.1

Activity2.2 | _H H

Activity 2.3 H

Activity 3

Activity 3.2

Activity 3.3 H

Activity 3.4 H

Activity 3.5

Activity 3.6 H H H

Activity 3.7

Activity 3.8

Hence, the visualisation obtain at Table 3 provides a
snapshot, particularly where cost and/or training
resource are constrained, of those activities that drive
the team training solution. In other words, for the
example shown, the training design must, as a
minimum, mitigate the need for Team A to interact
with Team C and Team E using training media and
methods that allow the attributes of co-ordination,
synchronisation, communications and monitoring to
be a function of the learning within the context of
activities1.2,1.2, 1.4 & 3.6.

Obvioudly, just learning to undertake activities 1.2,
12, 1.4 & 3.6 does not congtitute the total team
training need; all the activities need to be learned.
What we have provided is a means looking at the
totality of a complex cognitive problem in order to
gain an understanding of the key activities that drive
the team training design.

It is an appropriate point to re-state the objective of
this type of analysis, which is for the analyst to be
able to articulate a view of the team training need
from a training design perspective, thisis not only an
‘information rich’ view but one that is also visually
comprehendible; we contend that the attribute view
provides such information.

Additional Information

We have concentrated on the creation of the attribute
view as this provides the analyst with the information
with which to engage with the learning designer.
However, if the information derived from the attribute
view can be augmented with additional
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relevant information, then the better inform will be
the learning design

As pat of the initidl data capture, i.e, the
analyst/SME dialogue, two further types of
information are captured.  The first concerns
sequence. Not the sequence in which the activities
occur in a real world situation but the sequence in
which they need to be learned. This is an important
factor in any training design but it is particularly
important for designing team training. For example,
they may be a series of activities involving multiple
teams that are critica to the teams achieving a
successful outcome but for which the sequence
information says are can be learned independently.
Capturing sequence information complements the
information derived solely from the attribute view.

Although we have not shown it in the example
illustrated at Table 2, the software tool that was
briefly referred to earlier in the paper enables the
activity hierarchy to be re-ordered to show the
learning sequence.

Hence, the complex problem is further reduced in
complexity by giving the learning designer a view of
seguence in which activities can be undertaken.

The second type of information relates to error.
Again, as part of the information capture between the
analyst and SME, a judgment is made as to the
impact, on the outcome of the activity, if an error
occurs. The intention of capturing such information
is to inform the learning designer about those
activities for which the team training needs to
mitigate to a level so that an error should not occur.




Interservice/Industry Training, Smulation, and Education Conference (I/ITSEC) 2006

This does not imply that the learning design can be
less effective for those tasks for which the impact of
error is set to low or none. But what it does show is
that if an activity has attributes that are rated as ‘high’
and where the consequences of error are also ‘high',
then such activities must be mitigated by an
appropriate learning solution and hence drives the
learning environment.

By including this additional information, the need to
mitigate the consequences of errors through effective
team training design, we have again further enriched
the dialogue between the analyst and the learning
designer by providing a more informed view of the
complex problem.

While the design of the learning environment needs to
accommodate the collective training of all teams, the
method we are espousing does that but, importantly,
underscores those team activities that are critical to
achieving successful team outcomes.

Post Analysis Activities— Interpretive Design
Input

We recognise that in ‘handing over’ the output of the
attribute view to the learning designer, the analyst
does not walk away; there is an interpretive input to
the subsequent design of the learning environment.
For example, the analyst isin a position to be able to
interpret the degree to which an attribute of an
activity is implicit or explicit and hence say what the
impact is on, for example, the ‘communications
overhead” within a team (Espinosa Lerch & Kraut)
and how this needs to be reflected in the design of the
learning.

Other examples for which interpretive design input
would be invaluable are in advising on simple-to-
complex tasks sequencing (Reigeluth) and (van
Merrienboer et al.) and on the necessary fidelity of
the learning asin “the zone of proximal development”
(Vygotsky 1978).

Additionally, the analyst would be in a position to
provide an opinion on the appropriateness of a
synthetic environment to form the whole or part of the
learning environment, including the use of intelligent
software agents to represent elements of a team or
indeed, ateam in itself.
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Ongoing Activities

We made the point earlier in this section that thisis a
work in progress and given the length of time
between the submission of the paper and the
conference itself, we consider it appropriate to
mention, albeit briefly, one further aspect of team
training articulation that is likely to come to fruition
at the time of the conference and relates to ‘serious
games®. The company is involved in a UK
Government sponsored research programme into the
appropriateness of a serious game to mitigate a
learning need.

We will use the method outlined in this paper to
capture and express a team training need for which a
‘serious game’ will be used as the learning
environment. As part of that research, there is a
requirement to measure team training effectiveness
post training with a serious game. By using the
process set out in this paper to establish the team
training need, measuring training effectiveness will,
by association, provide an opinion on the
appropriateness of the attribute view as a means of
articulating the team training need. It may be
appropriate to report on any lessons learned at the
time of the conference.

Mitigating Shortfallsin Underpinning Data— An
Enterprise Solution

Like most opinion-based analysis, a needs analysis of
this type is dependent on the quality of the input SME
opinion. The example set out at Table 2, which has
five teams interacting, is simply an illustration
designed to explain how to create and extract
information from an attribute view. In reality, having
five teams in the collective arena represents a
potentially significant complex problem by virtue of
the number of entities that constitutes the collective
enterprise and the fact that with say only 20 activities
per team, there are mathematically 2,400 potential
cuel/response connections across the enterprise. If an
additional attribute were added, then this figure
increases to potentially 12,000 cue/responses
connections and so on for each additional attribute. In
reality, as a team usually comprises individuals, so
the need to decompose the team into activities that
map to team members also compounds the problem.

The point, that we hope is made, is that the size
enterprise is a significant factor that contributes to the

3 The application of skills and technology used in video

games to create serious training application.
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complexity of what is, prima facie, a complex
cognitive problem.

and aso in the US as the DoD AF. An example of
one of the framework views is shown at Figure 1.
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Figurc 1 — MoDAF View

At the time of writing this paper, our approach to
mitigating this problem can be described as awork in
progress. However, we believe it is appropriate to set
out, at a high level, our thoughts on the way forward
to reducing the reliance on solely having SME
opinion on which to create the attribute view.
Additionally, it would be the exception rather than the
rule, for anindividual SME or group of SMEs to have
the inherent knowledge with which to express the

enterprise for which an expression of the
collective/team training need is required. Indeed,

experience of conducting needs analysis over many
years enables us to conclude that having access to
more than one SME isarare luxury.

To date, a hierarchy of team activities is principally
compiled from a combination of SME opinion and
when it is avalable, CONUSE/CONEMP
documentation. For the reasons previoudy
expressed, relating to the quality/availability of both
opinion and documentation, particularly where the
enterprise is a significant size, we contend that both
opinion and documentation should be enhanced
through the use of ‘enterprise modeling’.

The paper is written from a defence bias and within

this context the enterprise modeling is manifest as
either the UK MoD Architectural Framework (AF)
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To make the point, there is no requirement to
understand the detail shown in the MoDAF enterprise
view other than to note that from the entity titlese, g.,
targeting, effects-based offensive systems and damage
assessment etc., that, in terms of teams and people,
this is a significant enterprise that would represent a
significant challenge in terms of capturing the
hierarchy of activities as a precursor to articulation
the collective training need across this enterprise.

For an analyst and an individual SME to create this
enterprise view with any degree of certainty is at best
optimistic.  However, such views of MoD/DoD
systems are currently available and being added to all
the time. We contend that such AF views, and there
are many kinds all of which are authenticated by an
appropriate authority, can provide the start point from
which an activity hierarchy can be created.

Having such an informed baseline will facilitate the
analyst/SME dialogue even with an informed SME.
Our current challenge isto create the mechanisms that
will enable an attribute view to flow from an AF
view.
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PUTTING THEORY INTO PRACTICE

The process for conducting a team training analysis,
the creation of an attribute view, put forward in this
paper is more than just a theory based on, abeit,
extensive research.

The authors have practical experience of using the
process in a real world on-going analysis. However,
for commercial reason, we are prevented from
articulating these experiences by referring to the
specifics of the task. However, we are able to offer
the following ‘sanitised’ comments.

For a new capability there is no real SME, and any
association of an attribute to an activity has to be
though a continuous dialogue between the end user
and the equipment designers, with the CONUSE
being the key document. The research on which our
approached is based used existing teams to develop
the methodology. By necessity we have adapted our
approach to look at teams which have not yet been
formed nor had the opportunity to operate together.

The filtered attribute view at Tables 3 was used
extensively to draw a number of conclusions,
principally as to what ‘teams needed to be
represented in a synthetic environment to allow
sufficient learning to take place to meet a collective
training standard. In our example above, rather
simpligtically, it could be argued that representing
Teams A, C and E would enable a significant amount
of collective training to be achieved. In our practical
experience we identified that 3 (out of 6) internal
elements and 3 external elements would need to be
represented in order to deliver most of the collective
training identified. From a commercial perspective
this contributed to the decision making process for
which capability could be delayed in order to meet
key project milestones.

It was also concluded, again using the simplified
example at Table 3, that Activity 3 could be trained
independently as the majority of interactions were
between Team A and Team C. Further analysis
indicates that the interaction between Teams A and C,
in our example, are a subset of the whole and form an
input into the overall goal that the teams have to
achieve.

At the level at which the analysis was taking place
and the goal Team A had to achieve it was clear, in
discussions with SME that, once an operation had
started, there was no set sequence of events between
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‘teams’. Team A would respond to requests and
manoeuvres according to the operation it was
supporting. The sequence of activities is therefore
dependent on the dtuation at the time. The
consequences for training design are that scenarios
need to be developed which reflect the ‘real world’
and the importance of feeding back experiences from
the field. These scenarios would need to go beyond
the deliberate decision making process of following
set routines; they need to develop intuitive decision
making to reflect real world situations. For the
designers of individua training, it indicates that
competence in each of the activitiesis required before
they can be tested in a collective environment

Team processes are only significant if and when they
contribute to the achievement of team goals or if they
are a cause of failure to achieve team goals. Until the
equipments come into service it is only possible to
guess at what errors are likely to be made. However,
using Table 3, it is possible to make a number of
recommendations for training design, principally that
any training or training scenarios needs to be able to
replicate the level of interaction anticipated between
teams. What is also important, and oft forgotten, is
the need to update the analysis and training once the
equipment is operational and real examples can be
captured.

CONCLUSION

We hope that we have shown that there are a number
of team training design factors that can be determined
from a single attribute view; a window that gives
clarity to a complex cognitive problem and in doing
so provides the information to inform the initial
discussions concerning the design of team training.

Within the constraints under which we can report, we
have shown that the approach we have adopted has
practical value. The approach was adopted, in part, to
support the need for training in a synthetic
environment and to determine the optimum mix of
‘teams’ that needed to be represented. As an initial
analysis this has proved successful and we have been
able to inform not only the training design but also
contributed to the discussion and decisions required
to meet commercial imperatives of time and cost in
delivering an effective synthetic solution.
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APPENDIX 1

Attributes and Associated Criteria

CO-ORDINATION

The co-ordination of activities among teams. Prioritisation and delegation of tasks and resources.

Teamwork Levels

Characteristics

The co-ordination of activities between teams are vital to successful team performance and
activities must be precisely co-ordinated. Tasks and resources need to be prioritised and

High delegated within time constraints.
) Some co-ordination amongst teams is required if the tasks are to be successfully completed.
Medium Some sequential dependencies between sub-tasks exist.
Virtually no interaction of teams is required as tasks can be performed in isolation.
Low

SYNCHRONISATION

The sequencing of activities between teams. Prioritisation and delegation of tasks and resources
within time constraints.

Teamwork Levels

Characteristics

The synchronisation of activities between teams is vital to successful team performance and
activities must be precisely synchronised. Tasks and resources need to be prioritised and

High delegated within time constraints.
) Some synchronisation amongst teams is required if the tasks are to be successfully completed.
Medium Some sequential dependencies between sub-tasks exists.
Low Virtually no interaction of teams is required as tasks can be performed in isolation.

COMMUNICATION

Exchange of information. Correct use of phraseology and formats. Regular and timely updates of
information.

Teamwork Levels

Characteristics

High

Frequent information exchanges between teams take place, so it is essential that the correct
phraseology is used and messages are audible and have clarity of meaning. Information must be
obtained from all available resources and passed to relevant detachments before it is requested.
Standardised formats and conventions must be used. Detachments must provide regular and
timely updated information to other detachments to create a common situational understanding.

Medium

A moderate degree of information exchange is required for successful task completion as not all
teams need situational updates. Some standardised formats and conventions are required in
transmitting information.

Low

Limited amount of information exchange between teams is required as there are few task
interdependencies.

MONITORING OF

The offering of assistance and constructive advice. Resolution of conflicts.

Teamwork Levels

Characteristics

Accurate monitoring of team performance is essential to successful task completion.

High Detachments need to provide assistance and constructive advice to each other in addition to
carrying out there own duties. Should conflicts occur they must be resolved.
) Requires a moderate degree of monitoring of team performance. Some advice and assistance to
Medium other detachments is likely and conflicts should be resolved.
Tasks can be completed by a team without monitoring. Conflicts are rare.
Low
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