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ABSTRACT

The Human Factors Division of the Naval
Training Systems Center has initiated a system-
atic BR&D effort teo address three prevailing
problems in the areas of team training and team
performgnce. These are the lack of: (1) con-
ceptualization and integration of team research
studies; (2) & sound team performance measure-
ment system; and {3} research dealing with team
procesaes. Specifically, this paper desceribes
twe unigue and innovative projects aimed at
solving the asbove problems and at providing the
much needed guidelines for training operational
military teams. Discussion as to whether erist-
ing team training programs teach teamwork {(i.e.,
are we there yet?) is provided.

Introduction o

Over the past forty years, tesm performence
research has been of recurrent interest to
geientists, engineers, military personnel and
managers. Task forces, quality circles, auton-
omous work groups, project teams and tralning of
teams have become more prevalent in orgeni-
zations as a way to enhance organizational
effectiveness. Many fields 1like psychology
{military, organizational and englaeering),
gociology, instructional systems development and
engineering have devoted considerable effort and
resources to the study of team performance
{Dyer,  19846;  Hackman,  197613), Early
experimental research made significant advances
in conceptual approaches to team training and
performance reduirements of teams (Glaser &
Klaus, _ 19637; Horrocks,  Heermenn,  Xrug,
296138, Briges & Naylor, 19653). Neverthe-
lass, many theoretical and practical problems
beset research related to teams, and important
gaps remain in the research available in support
of training and performance of teams, especially
operational military teams.

In light of this, the purpose of this paper
is twofold: (1) to outlime and briefly discuss
gome of the problems related to the study of
team performaence and the implication of these
problems to military team training; and (2) to
describe and highlight the important contribu-
tions of & research program designed to address
some of the noted problems. Critical concluding
remarks to the Fleet and other R&D practitiomers
are also given.
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feam Regesrch: Problems for Team Training

Recent literature reviews by Densgon

{1981)>, Dyer (1984)%, Nieve, Fleishman &

Reiech (1978)20, have outlined many problems
associated with efforts to study and Improve
team performance. The scope of this paper
limits discussion on all problems iIn the area.
For more extensive discusgion on team  issues,
the reader is referred to Densoa, 1981%; Dyer,
19845 and Hall & Rizzo, 197513,

Three problems are emphasized in the curreat
review because of their apparent relevance and
impact on the derivatien of team training gulde-
lines for military applications. First, there
is a large body of resgearch in both military and
industrial settings without sound conceptual-
ization, methodology or conclusive results.
There have been literally thousands of research
studies on team performance. Most of the
regearch describes whet occurs within a team or
provides empirical association among wvarisbles
such as group size or leader qualities that
characterize a team and its performance context
(Hackman, Brousseau & Welss, 197612; Hackman,
197613). Howevar, much of this research has
not been designed and conceived to generate
knowledge that can be used to develop, train or
manage teams. This problem 1is exacerbated by
constraints or variables in the team performance
domein that have not been operationally defined
consistently in different "schools of thought,"
thereby hindering the accumulation of research
and knowledge.

Conceptualization and cumulation of Tindings

.related to team performance is difficuit also,

becauge of an over-emphasis on laboratory
research. Although this type of research has
its merits (Hackman, 1983L*), its generaliz-

“ability to operational environments is guestion-

able, especially to military teams. Dyer
(1984)8 discusgses Il charscteristies that
distinguish military teamz research from
small-group research, which is the primary focus

_of laboratory studies. These differences may

seem Jirrelevant or trivial but do present a
challenge to field researchers and to those
trying to draw from laboratery research to
impact the environment of gperational teams. In
sum, these shortcomings - lack of conclusive
results and the non-representativeness of
lasboratory research - are the biggest detriments
to the derivation of guidelines that esp help in
the design of programs for improving team
performance.



A pBorious deficiency resulting from the
conceptual and methodological problem for the
training communlty is perheps the lack of suit-
able techniques for measuring team performance.
This is an area that has been more talked about
than acted upon and is the zecond major problem
to be considered. Researchers offer team
performance measurement systems for use in
different task contexts, but the systems often
do not promote team training objectives. As
Demson {1881)° notes, the various techniques
roflect differences in team definition and
functions, which cuppently limit their useful-
ness. For the most part, traditional measures
or criteria refer to the number of exercises
completed per unit time or other summary outcome
measures {e.g., hit or miss}. They say little
about the level of skill attainment, the quality
of performance or the affectiveness of component
team processes, and hence, provide little infor-
mation about what iz specifical%g learned during
training (Hall & Rizzo, 19751%). There are,
as gstated before, several methodologies that
could be useful for quantifying team performance
and processes (Denson, 1981%), but their
applications to specific training needs have not
yet been adequately demonstrated.

Finally, and perhaps most importantly, the
third problem of concern for team training is a
lack of understanding about how various patterns
of member interaction and relationships develop,
change and affect team effectiveness during the
life cycle of the team. That 1s, very 1little
systematic, empirical research has addressed the
process of team performance to show what facili-
tates or hinders the acquisition of team skills
and the development of effective teams. Hackman
and Morris (1975)1% gtate “...something impor-
tant happens in group interaction which can
affect performance outcomes." (p. 49). Simi-
larly, Hall & Rizzo (19?5315 argue that every-
one can recognize a good team, but not one cen
tell you why. Furthermore, earlier investiga-
tions  (Bass, 1982Y; Dyer, 19845)  have
largely failed to account for the facts that:
{1) through common experiences across a span of
time, teams evolve strategies, styles and
patterns of interaction which determine differ-
ences between teams in behavior and effective-
ness; and (2) teams Jearn to operate in an open
systems context where performance is influenced
by many eaxogenous variables in addition to
internal structures, processes, goals and tasks.

Collins (1977%) 1ists several issues which
could be the "gomething" and the “why" -- the
processes -- as well as demonstrating the degree
of interaction existing between team performance
and team training. First, improving the
performance of teams requires understanding of
the interactions of the tesm. This under-
standing c¢ean only be achieved through & Ltask
analyeis which is comprehensive enough to
include group tasks/skills, ability and
knowledge requirements for group tasks as well
ag for individual tasks. Second, team tasks
vary along sgeveral formal and informel dimen-
slons of technical and socisl requirements. It
is necessary to acknowledge the existence of
these tasks and to prepare for the real-world
inevitability of their existence and impact.
Third, there exists a 'large number of input,
process, performance variables and evaluation
strategies. Fourth, it is important to recog-
nize the difference in, and existence of,
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individual and group goalz. The degree to which
these are congruent will impact heavily upon the
success or failure of any team effort. Fifth,
it is necessary to foster the development of
commitment to the group over and above the needs
of the indivjdual. Sixth, it is imperative that
individual econtributions - in terms of task
performance - be acknowledged as part of the
overall effectiveness of the group and as such,
become an integral part of total team perform-
ance. It iz nocessary for team performance
eriteria to encompasss the totality of the
gituation. Thisz includes not only training
eriteria, but the dynamies of change brought
about by variables such as crew turnover, change
in rank and tasks during actual operations.

In summary, the three problems discussed
dbove present challeniges to the military team
training community. As stated before, the
mjlitary placeg high priority on team skills and
invests significant rescurces in training
systems to develop team skills. However, with a
lack of team training guidelines or performance
measurement systems, these training programs
typically provide students with opportunities to
practice individual gkills in a team context,
rather than teach sgkills specific to team
interaction, They fail to saddress interactive
processes basiec to teamwork in, for example, a
multi-threat environment of at-sea exercises.
Ag a consequence, the instructioen of team skills
that does occur tends to be unsystematie and
inconsistent.

The following section describes a systematic
regearch program on team training and perform-
ance that focuses on answers to the above prob-
lems and training 1lssues.

Current R&D on Team Training and Performance

The Human Factors Division of the Naval
Treining Systems Center has 1Initiated a system-
atic B&D program on team training and perform-
ance whieh includes efforts that range from
basic research through engineering development.
Two programs will be outlined here: (1) a
meta-analysis of the team performance litera-
ture; and (2) the Team Evolution and Maturation
{TEAM) project.

Meta_Analysis of Team Training and Perform-
ance. Because the large number of studies in
the team performance litersture is not well
integrated and has not generated principles
useful for team training (i.e., no cumulative
knowledge}, a better integration of findings is
needed.

The recent emergence of innovative
approaches to research integration, called
teta-analysis makes this solution feasible.
Glass {1976)é proposed the term meta-analysis

. to refer to the "statistical analysis of a large

e¢ollection of analyses results from individual
studies for the purpose of integrating the
findings" (p. 3). It iz not only a collection
of guantitative studies, but rather & systematic
approach to the problem of integrating a common
regearch domain.  Briefly, Glass, McGaw and
Smith {1981)% and Hunter, Schmidt and Jackson
(1982317, deseribed this analytical procedure
as: (a) the gathering of published and unpub-
lished literature; (b} extracting Irformation
from the studies (with the aid of a carefully



dxveloped code sheet and book); {(¢) cumulating
findings by generating a common metric to
represent the size of effects  obtained In
individual studies (i.e., Pearson r, mean
difference); end (d) correcting the distribution
generated for several statistical artifacts {see
Glass et al, 19819; Hunter et al, 198217 for
further details).

Efforts on this project have produced a
meta-model that depicts the variables that
influence team performance, This working
theoretical model has been used to focus the
meta-anaelysis research and to identify the
domein to be included (i.e., variables in
literature impacting team training and perform-
ance). Also, an exhaustive search was under-
taken to locate research studies that test the
components of the model. This search identified
over 2,200 studies that are currently being
avaluated by several researchers for reliability
purposas based on several criteria {e.g., focus
on team, empirical in nature, military relevance
and some indicator{s) of performance} to deter-
mine whether or not they are relevant to the
meta-analysis. Next, the c¢ode sheet and book
will be developed for extracting the character-
istics and date from each study, Multiple
readers {coders) will be involved in this
process to assess reliability and ensure consen-
dus on definitions and conceptualizations of
variables involved. Finally, dataz analyses will
be performed and conclusions drawn based on the
maggnitude of wvarious associations (e.g., tesm
size and performance).
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Contributions of Mera-Analysis to Team
Training. This technique provides & more

rigorous, and more accurate, alternative to
typical qualitative and subjective narrative
discussions that attempt to integrate related
research studies. Moreover, meta-snalysis has
significant payoffs and implications for team
performance research. First, by integrating and
gummarizing the team performance literature (by
aggregating relationships among set variables),
it will {a) provide empirical links for theory
development; (b) provide recommendations for
applications; and {¢) establish criticel points
of departure for hypotheses for future R&D.
Secondly, the empirical integration will enable
scientists to draw sound conclusiong from the
research egnd will support team system design and
procurement., Finally, results from this effort
will provide avenues for R&D in surface warfare
areas that could be implemented and tested with
a research wehicle such as the Burface Warfare
Advanced Training Technology (SWATT) testbed
{(Williams, Reynolds, & Salas, 1984)21 and the
project described below.

Team Evolution and Maturation (TEAM). Team
training can be improved by teaching individual
skills in individwual contexts and focusing
instruction on team skills in team contexts,
However, training specialists can offer 1little
help in defining “team skills," in measuring
their quality, or in designing training programs
that foaster thelr development.

Figure 1. Classes of Varlables Interacting to Influence Team Performance



A definition of "team" 1s presented below Lo
guide the development of a conceptual model of
team performance, the identification of vari-
ables to be studied, and the selection of
research methodologles. Extracting from earlier
sources {Bass, 19821; Baum et al, 1981%;
Denson, 19815; Dyer, 19846; Hall & Rizzo,
197515; Rnerr ot al, 19801%; Morgan, Coates,
Kirhg6 Alluisi, 19841%;  HNieva et  al,
1978<Y), this projeect deofines s team as a
relatively steble collection of interdependent
individuals performing coordinated tasks
directed toward the achievement of both specifie
task and team maintenance goals. The proceases
by which the team achieves these goals is a
function of the interactions over time between:
(1) the initial mix of individuals, in terms of
their 1levels of 8kills, <training, values,
interests and motivation; (2} the physical and
task  environment, which incorporates Job
requirements, equipment and  the physical
environment; and {3) the organizational soclal
environment, which 1includes such variables as
team size and structure, motivetional and
communication networks, and Iinterdependencies
with other units apd levels of the systems.

Filgure 1 depicts, in cross-section, these
three c¢lasses of .variables which interact to
influence team performance. However, we believe
that 8 still broader conceptual scope is needed
to complete the picture of team performance in
the military environment.

Research Thrust. Traditionally, teemwork is
taught by giving learners opportunities to prac-
tice individuel skills in a team context, rather
than in terms of specific team akills. This
training is inefficient because individusl
skills are learnad better in individual
contexts, and team skills are learned better
where instruction focuses on such skills (rather
than expecting their development to occur as an
incidental product of general task practice}.

To focus Iinstruction on teem sgkills, train-
ing designers need first to identify tasks that
are learned best in team contexts and then, to
define and meagure behaviors essential to the
performance of those tasks. The design of
ingtruction for tesching team skills is based on
products from these 1initial analyses. Tech-~
niques for performing these analyses and design
processes for team training are availsble, but
very little information is available regarding
their use and value for developing team training
programs. These technigues should provide a
conceptual model or framework for identifying
and classifying team performance variables.
Without sueh framework, piecemeal research will
continue to dominate the 1literature, lacking
focus and relevance,

A basic need iz for a standardized, objec-
tive and relevant team performance measurement
technolegy to be used in training and on the
job. Current criteris or team performance
provide mainly summary outcome measures such as
reaction time or accurscy which say little about
acquisition of component team processes. .

A special issue concerns the need to train
military teams {especielly tactical ones} and to
measure their performance in terms of particular
conditions of performance. For  example,
research should Include training implications
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from an individual member's expectations of
other team members' requirements, capabilities
and limitations.

In efforts to address teams processes as
well as implications from Collins (1977)%, we
draw from Densen {(1981)% examples of the kinds
of questions which need to be asked:

. What kind of individual behavior can be
expected at various stages of combat
team development?

. How c¢an instructors recognize these
stages and evaluate performance
relative to the stage of development?
What processes can be used to bring
about positive changes in team behavior?

] How can understanding of these stages
_ of team development and their associ-
ated behaviors improve team performance?

] Wwhat factors can improve the rate and
level of development of the team?

. How can team training efficienecy be
improved in situations where all team
members are mnot at the same stage of
development? ’

In eddition, Dyer (1984)® calls for
comparisons of the effectiveness of differeat
training programs. By comparing different
programs with different samples of teams under
different environmental conditions, it will be
possible to develop training criterie and
standards for success unique to teams. As Dyer
states, this is a time and resource consuming
tagk which should only be conducted after the
type of thorough initiel investigstion outlined
here.

Only a Jlongitudinal fn sgitu investigation
will identify the unigque developmental patterns
of etoordination and adaptation in military teams
and the resultant activity paktterns and skills

- which are manifested In effective performance.

Our preliminary model of the TEAM process is
based on an open systems framework of organiza-
tional effectiveness adopted from Glickman,
Goodstadt, FKavanagh, and Bass {1977)10, As
depicted in Figure 2, team performance {and
skill acquisition) 1s viewed a5 & dynamic
activity of process-outcome linkages occurring
within an environmental envelope of organiza-
tional and other exogenous forces. Our research
progrem is guided by several assumptions upon
which this conceptualization is founded: (1) we
are dealing with processes that are continuing
or changing over time: (2) these processes
embrace continual process-outcome-process—-
outcome gequences (intermediate outcomes serving
as inputs for continuing processes); (3) as a
result of experience within the team, team
members learn team-oriented aspects of team
tasks that demand from them sadaptive, inter-
dependent actiona; and {4} the experience and
learning acguired by the team over time will
result in changing behavior patterns.

Contributions of TEAM to Team Training. The
general ..focus of the program of regearch
desceribed above 1s the evolution and maturation
of military teams. The proposed research aims
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to identify team skille and processes that
result in effective team performance and team
training procedures that contribute most to the
efficient development of those skills and
processes. The primary effort in this project
iz being devoted to: {a) developing a model of
teem evolution and meturation; (b) developing
techniques apd evaluoating schemes capable of
measuring the development of team processes and
skills related to successful task accomplish-
ment; and {(¢) wvalidating the measurement system
with a variety of types of teams. These models
and techniques will be applied in a team
training framework, in order to provide measures
of team gkill levels along several dimensions
during different phases of trainring and specific
guidance for training interventions to correct
deficiencies and enhance performance. To make
the results most applicable to the military,
operational teams in training will be uged as
the testbad of study.

Team training is costly, because of the
large number of components involved. This
project can reduce these costs by eliminating
unnecessary training practices that drive costs
up but do not contribute to the learning of team
skille. It can ‘also reduce costs of poor team
performance in operational environments result-

ing from inadequate treining of team skills.
These c¢osts tend to be espeecially high, since
the performance effectiveness of individuals

depends on the quality of teamwork.

In sum, the current project is an effort to
improve team tralning in the military by
developing techniques for identifying tasks that
are learned best in team situations, and for
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defining and measuring team behaviors wia an in
gitu longitudinal framework essential to the
performance of those tasks. These analyses will
provide the ©basis for designing instruction
{e.g., practice, cuing, feedback, reinforcement)
end instructer asids (e.gz., training guides,
behavioral checklists) for teaching team
gkills. Emphasls is  being placed on the
development of standardized, objective, and
relevant measures of specific team skills to
supplement summary outcome measures which say
little about saequisition of the component team
processes.

Conclusions

The problems associated with team training
identified in this paper suggest that we need to
reach cut and point to 8 new and better basis
for team training and evolve to improve methods
of teaching teamwork. The paper criticizes team
training technology for lacking an acceptable
model or definition of what good team training
actually is, as well as methods for assessing
how well team training is working in specific

situations. Without such definitions and
methods, we -~ the Fleet, sponszors, users,
designers, and R&D practitioners -- will not

know what we are after; how to hest achieve it;
nor how to measure progress towatrd eachieving
it. If we are not sure what we are trying to
achieve nor what we have already achieved, how
can we ever know whether we are there yet? In
other words, we canmot yet precisely evaluate
how well existing team training programs are
teaching teamwork.



From experience with instruction of indiwvid-
ual gkills, we know that systematic instrue-
tional deslgn based on suitable instructional
objectives is the esgence of Instructional
program development. Good instruction does not
occur by chance. Because current s¥ystems For
teaching teamwork are developed and used without
such systematic approaches, they do not provide
the bagics needed. Teamwork apparently does
develop from existing training progrems, but the
ingtructional process appears to be inefficient
and ineffective by modern instructional stan-
dards.

We are not there yet, but the prognosis is
good. In spite of the previously noted prob-
lems with team research, many of the elements
for elevating team training to more modern stan-
dards do exist and need only to be refined and

combined. Definitions of team performence and
methods for developing team processes, albeit
piecemeal, abound in the literature. This

information will be integrated and conceptual-
ized (through the meta-agnalysis process), and
the conceptualizations will be refined and eval-
uated through operational demonstrations (in the
TEAM project).

Efforts such as undertaken here are far from
being small or easy. There are no easy solu-
tions. In order to progress, wWe must under-
stand, at 3least philosophically, that we are
part of both the problem and the solution. We
nust work as & team, collaborate and exchange
information {among all services}; otherwise, ten
years from now we will still be addressing the

same issues. Furthermore, the training
community has talked about the importance of
teanwork and has spent major resources for

developing teamwork without supportable bases
for long enough. It is way past time for
finding out exactly what we are talking sabout
and whether we are achieving anything. We now
need to kunow what teamwork is; what the extent
of its involvement is in military tasks; how
important it is to mission success; and how to
aggess and improve it. The team performance
model digcussed earlier and the project TEAM
effort described above provide the impetus for
many analytical based team development
principles and teaching methodologies.

With such knowledge, the Department of
Defense, for the first time, will be able to
introduce team trainers that really are team

trainers and not merely simulations that allow
eollective practice with the faith that team
gkills will develop ‘'"naturally" from the
practice. These new designs could represent
fundamental changes to team training
approaches. The benefits would appear to be
large, and the outcome could, in fact, point the
way to a new order of magnitude in measurable,
effeetive teamwork training and team
development. In any event better defin- itiomns
and methods will allow the military to essess
itz conceptions and practices related to
teamwork and to redirect its team development
program to more clogely correspond with its
goals,
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