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ABSTRACT

THE EFFECTS OF LOAD SHARING SYSTEM TRAINING
UPON TEAM PERFORMANCE

By

Kevin Parsons

The purpose of this study was to investigate the effects of
three types of team training (Task Skills, those competencies neces-
sary to complete the team mission; Group Dynamics, those skills
necessary to foster interaction and a feeling of cohesiveness among
team members; and Team Skills, competencies necessary for the team
to function as a coordinated unit) in various combinations upon the
performance and cohesiveness of teams. Specifically, the research
examined the ability of differentially trained teams to process com-
plaint calls and assign patrol cars in a simulated police radioroom

environment.

Method
Volunteer subjects from undergraduate criminal justice classes
at Michigan State University were separated by sex and within sex were
randomly assigned to one of four training treatments: (a) Task Skill
Only; (b) Task Skill and Group Dynamics; (c) Task Skill and Load
Sharing Skill; or (d) Task Skill, Group Dynamics, and Load Sharing

Skill. Subjects within each of the treatments were also randomly
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assigned to either a pre-test or a non-pretest group. The random
assignment resulted in 48 four-person teams with a fifth alternate
member designated for each team.

Each team viewed a series of 10-minute training tapes and
received controlled practice with knowledge of results to allow team
members to assess the effects of their training. The teams were then
required to engage in two similar simulations in consecutive order.
Each of the simulations involved complaint calls coming into a mock
police radioroom. Teams were required to categorize the calls accord-
ing to preestablished criteria and assign patrol cars to deal with
the calls. At the conclusion of the simulations, team members com-

pleted a questionnaire designed to measure cohesiveness of the team.

Analysis

Hypothesis-testing procedures were conducted using Analysis
of Variance in a 4 x 2 x 2 design. The independent variables were:
Type of training (task skill only/task skill and group dynamics/
task skill and load sharing skill/task skill, group dynamics, and
load sharing skill); Sex (male/female); Pretesting (pretest/no
pretest). Dependent variables treated separately were: Simulation 1
Scores, the number of incorrect classifications; Simulation 2 Scores,
the number of incorrect classifications; Cohesiveness Scores, the sum

of five measures of team closeness.

Results
The type of training received did have a significant effect

(F [3,44] = 6.019, p < .002; F [3,44] = 7.256, p < .001) upon team
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performance. Post Hoc Analysis showed that teams which received
load sharing training performed significantly better as measured by
their Simulation 1 and Simulation 2 scores than teams which had not
received such training.

The type of training (task, group dynamics, load sharing)
did not have a significant effect (F [3,44] = 1.067, p < .377) upon
the cohesiveness of the teams.

Neither the sex of the team members nor the pretesting of
teams had a significant effect upon team performance (F [1,46] =
1.608, p < .214; F [1,46] = 0.638, p < .430; F [1,46] = .001, p <
.974; F [1,46] = 1.435, p < .240) or team cohesiveness (F [1,46] =
0.280, p < .600; F [1,46] = 0.244, p < .625).

The results suggest that the training of work teams in team
skills such as load sharing, which enhance the ability of members to
function as a team, will improve the performance of the team and

enhance their ability to accomplish a team mission.
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CHAPTER 1

PROBLEM STATEMENT

Chapter I contains a general introduction to the research.
The need for the study, the significance of the problem, and the pur-
pose of the investigation are discussed. Chapter I concludes with an

overview of the dissertation.

Need
The necessity of this research results from three major
developments in American law enforcement during the past decade:
(1) increased use of the team concept as an organizational model,
(2) increased emphasis upon the training function, and (3) the
inability of current team training strategies to foster improved team

performance.

The Team Model

The team strategy has become a prevalent organizational style
in American law enforcement during the past decade. As the most
visible example of the team strategy, team policing dates back to
1948 in Aberdeen, Scotland. This organizational method came to the
attention of the President's Commission on Law Enforcement and the

Administration of Justice, which suggested:



Po]icg departments should commence experimentation with a team
policing concept that envisions those with patrol and investi-
gative duties combining under unified command with flexible
assignments to deal with the crime problems in a defined sec-
tor (1967, p. 118).
The 1973 National Advisory Commission on Criminal Justice Standards
and Goals recommended in police standard 6.1: "Every police agency
should examine the team policing concept to determine its value to
increasing coordination of patrol and specialized functions with the
agency" (1973, p. 156).

Teams have come to be regarded as a panacea for organizational,
political, and sociological problems facing the criminal justice sys-
tem. The perspective is especially acute in public sector law enforce-
ment. Patrick Murphy, President of the Police Foundation and former
police chief of New York City, suggests:

Neighborhood team policing represents a major departure from
traditional, quasi-military style of police organization and
management. It presents the potential for better relating
modern police activities to crime control and service needs
of urban communities and for putting to fuller and more satis-
fying use the skills, judgment and education of police officers
(Schwartz & Clarren, 1977, p. iv).
The team model is seen by many agency administrators as an ideal to
be accepted without question. Recent issues of the trade journals of
criminal justice are replete with articles espousing merits of the
team concept.] As a result, adoption of the team methodology has

reached faddish proportions.

]A review of Police Chief and Law and Order magazines during
the years 1968 through 1978 found team models of organization men-
tioned second in frequency after Management by Objectives as an
organizational reform strategy.




Increased Emphasis on Training

The second major development in American law enforcement
which relates to this study is the increased attention which has
been focused on formal instructional processes in the criminal jus-
tice community. Egon Bittner (1970) expressed the emphasis most
precisely, writing:

In simplest terms: it must be made clear as unambiguously as
possible that education does matter in police work. . . . We
merely propose that the need for protracted and assiduous study
be firmly associated with the occupation of policing. The main
objective of the recommendation is to abolish permanently the
idea that is all too prevalent in our society that if one does
not want to take the trouble of becoming something worthwhile,
he can always become a cop (p. 83).

No attempt is made here to distinguish between differences
between training and education. For the purposes of ;his study, the
acquisition of specific skills to a level of mastery in a defined
environment will be referred to as training. The Law Enforcement
Assistance Administration currently allocates 42.5 million dollars to
such activities (LEAA, 1978). Training has become an extremely high-

priority issue in the criminal justice community.

Inadequate Team Training

A third development which gave rise to this study was the
inability of existing team training strategies to foster improved
team performance. The initial attempt to evaluate empirically team
policing was conducted by the Urban Institute. In 1973 that organi-
zation examined "Operation Neighborhood," the team policing effort of
the New York City Police Department. Researchers were quick to point

out that Operation Neighborhood had an excellent public relations



image and had won a measure of popular acceptance. However, they
concluded, "Lookingat the variety of measures used in this report, one
can infer that team members may be motivated to do more, but that the
way they perform is very much the same as before they joined Operation
Neighborhood" (Bloch & Specht, 1973, p. 13).

Similar conclusions were reached by the Police Foundation and
the Urban Institute in their summary report of what was called by
Patrick Murphy "the longest and most elaborate experiment yet to be
conducted in an area of American law enforcement" (Schwartz & Clarren,
1977, p. iii). The Community Sector Team Policing Program (COMSEC)
incurred approximately $500,000 in direct costs (p. 8). Evaluators
were forced to conclude that "critics of team policing can point to
the financial and human cost of the program, the lack of tangible
changes in community relations, and the fear that team policing can-
not be maintained for long, even if successfully introduced" (p. 9).
Despite large expenditures, elaborate programming, and administrative
commitment, the performance of trained police teams when measured by
objective standards has been less than spectacular.

In summary, there is little question that the team model will
continue to be a dominant organizational style in American law enforce-
ment. The criminal justice system has placed a high priority on train-
ing as a means of improving organizational effectiveness. However,
the training of law enforcement teams appears inadequate when measured

against objective performance standards.



Significance of the Problem

Bloch and Specht (1973) in their evaluation of the New York
City Police Department "Operation Neighborhood" pointed out: "This
evaluation has been an effort to catch on to a program that has been
taking off like a jet" (p. 12).

Between 1967 when team policing was recommended by the Presi-
dent's Commission on Law Enforcement and Administration of Justice
and 1974, at least 60 departments in the traditionally conservative
American law enforcement community implemented the radically inno-
vative decentralized team policing organizational model in at least
part of their jurisdiction (Schwartz & Clarren, 1977, p. 2). Since
that time, team policing has been the subject of major experiments
in agencies as diverse as Boulder, Colorado; Elizabeth, New Jersey;
Multonamah County, Oregon; Hartford, Connecticut; Santa Ana, Cali-
fornia; and Winston-Salem, North Carolina (White, Horst, Regan, Bell,
& Waller, in press).

Team policing goals of reducing crime, improving police com-
munity relations and increasing the level of officer satisfaction are
appealing to police administrators. In addition, the Cincinnati
COMSEC experiment suggests that there is "no reason to believe that
neighborhood team policing carries the risk of inviting crime or that
it is worse than regular police practices in other ways" (Schwartz &
Clarren, 1977, p. 9). The team concept presents an attractive alter-
native to traditional organizational styles of policing. It appears

to have few drawbacks.



However, there exists a danger in program adoption based upon
faddish impulse. A training strategy must be developed which will
allow teams to fully exploit the potential of the team model of
organization. Without such a training system the fad of team polic-
ing may be replaced with a more expedient, less expensive, or simply

"more current" perspective.

Purpose of the Study

The purpose of this research was to investigate the influ-
ence of three team training methodologies on the performance and
satisfaction of teams. The subject teams were engaged in the classi-
fication of calls and assignment of police cars to deal with the calls
during a police radioroom simulation under laboratory conditions. The
training methods studied were (a) task training, those skills neces-
sary to complete the team mission; (b) group dynamics training, those
skills necessary to foster interaction and a feeling of cohesiveness
among team members; and (c) team training, skills such as load sharing

which are necessary for the team to function as a coordinated unit.

Overview
Chapter II reviews the theories and literature related to
this investigation. Chapter III outlines the design of the study,
the hypotheses under investigation, and the analyses conducted on
the data. Chapter IV contains the results of the analysis of data as
it relates to the hypotheses. Chapter V includes a discussion of the

findings and recommendations for further research.



CHAPTER 11

REVIEW OF RELEVANT THEORIES AND LITERATURE

In the most general sense, this study is based upon three
fields of social science inquiry: (1) group dynamics, (2) general
systems theory, and (3) training. In conceptualizing this research,
utility of the group dynamics literature as a foundation for the
training of police teams is questioned. An alternative perspective
is derived from general systems theory and human factors training
research. Following discussion of the three fields of study, the
divergent orientation, team skill training, is specified.

The chapter concludes with an analysis of the gaps in current

research which this study helps to fill.

Group Dynamics

Cartwright and Zander (1958) define group dynamics as a field
of inquiry dedicated to advancing knowledge about the nature of
groups, the laws of their development, and their interaction with
individuals, other groups, and larger institutions. A basic premise
of the perspective is that the methods of science can be employed in
the study of groups.

Group dynamics was first identified as a distinct field of
inquiry in the late 1930s (Lewin, Lippitt, & White, 1939). Kurt
Lewin (1943, 1948) popularized the label group dynamics, developed

7



theory, contributed to research, and established the first organiza-
tion devoted explicitly to group dynamics research at Massachusetts
Institute of Technology in 1945. However, the field was not the

creation of any one person or the result of any one theoretical per-

spective.

The Major Theories

At least eight formal orientations toward analysis of group
dynamics have been suggested. Shaw (1976) observed that there exists
little agreement even among group dynamicists as to the most appro-
priate formof analysis of group behavior.

The most traditional perspective, field theory, contends that
behavior is the result of a field of interdependent forces which act
upon individuals in the group. Field theory was originated by Lewin
(1951) and reviewed by Cartwright (1959a, 1959b) and Deutsch (1954).

Interaction theory (Bales, 1950; Homans, 1950; Whyte, 1951)
suggests that group behavior is a function of the relationships among
activity, interaction, and sentiment. A similar attempt to under-
stand complicated processes through the analysis of basic elements is
articulated by system theorists. The systems orientation views the
group as a set of interlocking elements with emphasis upon inputs and
outputs (Newcomb, 1950). An open system perspective of the group,
recognizing continual interaction with the environment, is presented
by Miller (1955) and Stogdill (1959).

The sociometric perspective as originated by Moreno (1934)

deals with interpersonal choices among group members which bind the



group together. Sociometric theory was elaborated by Jennings (1943).
Lindzey and Borgatta (1954) reviewed the position and found little
systematic theory in the sociometric perspective.

Psychoanalytic group study is based upon Freud's (1922) work
in extending motivational and defensive processes of the individual
to the group. Freud's work has been elaborated by Bach (1954), Bion
(1948, 1952), Ezriel (1950), Scheidlinger (1952), and Stock and Thelen
(1958). Concepts of regression, identification, and the unconscious
have had a dramatic influence upon group dynamics though little
empirical research based upon the orientation has been conducted.

Application of individual processes such as learning, motiva-
tion, and perception to group processes has occurred under the general
psychological orientation in group dynamics research. The manner in
which individuals receive and integrate information about the group
and the manner in which this affects behavior has been analyzed by
Asch (1952), Festinger (1957), Heider (1958), and Krech and Crutch-
field (1958). The work of Jones and Gerard (1967) in exchange theory
and the systemization of exchange theory to small groups by Thibalt
and Kelley (1959) are representative of this perspective.

An empirical-statistical orientation was presented by Cattell
(1948). Cattell suggests that basic concepts of group theory can be
discovered through application of statistical procedures such as
factor analysis. Such a means of concept formulation is viewed as
superior to ad hoc construction by a theorist. Borgatta, Cottrell,
and Meyer (1956) and Hemphill (1956) are representative of this per-

spective.
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A completely divergent orientation from the empirical school
is the perspective of authors who have attempted to construct formal
mathematical models to deal with specific aspects of group behavior.
French (1956), Harary, Norman, and Cartwright (1965), Hays and Busch
(1954), Rapoport (1963), and Simon (1957) have pursued this emphasis.

Lack of an Overriding Theory

In commenting upon the existence of a diverse number of orien-
tations toward group dynamics, Shaw (1976) suggested the most criti-
cal limitation of the perspective:

Each of these theories attempts to explain group behavior,
although they differ in the range of group processes encom-
passed. . . . The theories also differ in precision, a]though
it is difficult to compare them in terms of overall precision.

. . In spite of these problems, each theory aids in the
understand1ng of the group process (pp. 35-36).

It is obviously true that divergent perspectives and alterna-
tive focuses within group dynamics tend to explain various aspects of
group behavior. However, the total orientation offers so many sug-
gestions that utility of the group dynamics movement is subject to
question. The focus of group dynamics is upon "mastery of minutia."
There exists no overriding theoretical orientation. There has been
little conceptualization of the field. Thus, it is difficult to
structure effective training programs for a system.

For every principle or finding in the group dynamics litera-
ture which suggests one course of action, there exists an alternative
perspective to suggest the opposite. Many of the principles of group

dynamics have acquired normative implications suggesting groups should

be large or small, autocratic or participatory, task oriented or



N

social oriented, depending upon the perspective of the particular
theorist. Simon (1945) found such internal inconsistency and norma-
tive bias of negligible utility for organizational decision making.
Because of this multiplicity of orientations it is extremely diffi-
cult to structure effective training programs based upon group

dynamics theory.

Lack of Demonstrated Effectiveness

Two extensive reviews have evaluated the group dynamics
research literature (Campbell & Dunnette, 1968; House, 1967). Prob-
lems exist in drawing specific conclusions from the field as studies
vary widely in quality and degree of control employed. In terms of
behavior change on the job, group dynamics training appears to have
an impact (Hinrichs, 1976). Participants do exhibit changed behavior
when back on the job. However, such behavior change has not been
linked to changes in organizational effectiveness. "People who are
motivated to change become most involved in the program and in fact do
change; on the other hand, it is clear that many people do not become
involved and do not change their behaviors" (Hinrichs, 1976, p. 856).

The lack of an overriding theoretical perspective which would
allow design of effective training programs and the absence of evi-
dence suggesting that group dynamics impacts upon organizational
effectiveness gives cause to question the utility of the perspective

for criminal justice team training design.
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General Systems Theory

The classic body of organizational theory examines structure
and function of an organization as the blueprint for design of a
machine to fulfill some practical objective. Katz and Kahn (1966)
argue, "The essential difficulty with this purposive or design
approach is that an organization characteristically includes more and
less than is indicated by the design of its founder or the purpose of
its leader." They suggest, "It would be much better theoretically
. . . to start with concepts which do not call for identifying the
purposes of the designers and then correcting for them when they do

not seem to be fulfilled" (p. 16).

A Theoretical Basis for Training

The alternative theoretical position presented by Katz and
Kahn (1966) for analyzing organizations is an energic input-output
open systems model based upon general systems theory. Such systems
develop a continual and ongoing exchange with the environment of
which the system is a part. Katz and Kahn contend it is the very fact
that organizations are open systems which is of importance to social
scientists. If this were not the case, we could learn about organi-
zations from the study of biological organisms or related closed
systems.

The position taken here is that the open system perspective
provides a sound theoretical foundation for the analysis of organiza-
tional subsystems such as training. Systems science provides a means

of conceptualizing experience and utilizing it to generate a theory
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of human interaction in organizations. This theoretical framework

provides a basis for the design of training systems.

Training System Characteristics

Katz and Kahn (1966, pp. 19-26) outline nine characteristics2

which they observe seem to define all open systems:

1. Importation of energy. Some form of energy is imported
by the system from the external environment.

2. Throughput. Energy (input) available to the system is
transformed or reorganized to create some product.

3. Output. The system exports some product into the envi-
ronment.

4, Systems as cycles of events. The patterns of activities
of the energy exchange have a cyclical character. The product
exported into the environment furnishes energy for repetition of the
cycle of activities.

5. Negative entropy. To survive, the open system must over-

come entropy, the second law of thermodynamics. A1l forms of

2The Katz and Kahn taxonomy is neither unique nor all inclu-
sive as General Systems Theory has no definitive body of doctrine.
Additional systems characteristics are discussed by Kast and Rosen-
zweig (1974, pp. 113-119), Litterer (1969, pp. 3-6), and Schoderbek,
Kefacas, and Schoderbek (1975, pp. 12-14). Buckley's (1967, pp. 50-65)
discussion of morphostasis (the degree to which systems maintain their
given form, organization, or stateg, morphogenesis (the degree to
which systems change to meet changing environments), and multifinality
(the same paths lead to a variety of final states) is particularly
applicable to training systems. For a critique of General Systems
Theory see Phillips (1970).

The Katz and Kahn conceptualization is employed here because
of the precision with which the authors have applied the nine char-
acteristics to social science.
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organizations (all systems) move toward disorganization or death.
To survive, the system cannot remain static but must import more
energy from its environment than it expends. Such energy must then
be stored for periods of crisis.

6. a. Information input. Information comes into the system
as energy.

b. Negative feedback. Information feedback from the
system allows the organism to correct deviations.

c. Coding. Reception of inputs into the system is
selective. Not all inputs are capable of being absorbed into the sys-
tem. A system assimilates only those inputs to which it is adapted
and attuned. The functions performed by the system determine its
coding mechanism.

7. a. Steady state. The importation of energy to arrest
entropy maintains some constancy in energy exchange. While a steady
state is not motionless, the ratio of energy exchanges and the rela-
tions between parts remain the same.

b. Dynamic homeostasis. Any internal or external factor
disrupting the system is countered by forces which restore the system
as closely as possible to its previous state.

8. Differentiation. Open systems differentiate and elabo-
rate. Diffuse global patterns are replaced by more specialized
functions.

9. Equifinality. A system can reach the same final state

from differing initial conditions and by a variety of paths.
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Utility of the Training
System Perspective

A distinction is often made between the conceptual, problem-
oriented system of the scientist, in which the purpose is to under-
stand, and the empirical, product-oriented system of the engineer,
in which the purpose is to control (Gagne, 1962, p. 516). However,
whether the stated purpose is to understand or to control, the general
systems orientation provides a conceptual framework for extension of
result (understanding or control) to the alternative intent (control
or understanding). Finan (1962) provides an example:

Viewed from within the limited system of science, the conclu-
sions of theoretical research are, in fact, implicit recommen-
dations for that special kind of action that seeks primarily
to extend our understanding of nature. From the same perspec-
tive, the engineer's recommendations are accorded the status
of information, since they have not yet been transformed into
principles of action of the type useful for theoretical pur-
poses. From the more inclusive viewpoint of the world of
affairs, the engineer's recommendations serve as formulas for
immediate action directed at controlling the environment; the
conclusions of the theoretical scientist now serve the purpose
of information to be adapted to the practical requirements of
action (p. 544).
Thus the immediate goal of each approach becomes the long-term goal
of the other perspective. The information that systems science can
provide to help us understand organizational teams can be extended
to allow system design of training for the control of team behavior.
The open systems perspective, which provides a theoretical framework
for derivation of a team training model, presents a means of under-
standing team behavior and improving the effectiveness of team per-

formance.
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Training

Training is a systematic, intentional process of altering the
behavior of organizational members in a direction which contributes
to organizational effectiveness (King, 1964, p. 125; McGehee & Thayer,
1961, p. 3; Warren, 1969, p. 3). Training is directed toward a par-
ticular skill. It is designed to enhance the level of skill pro-
ficiency on a specific task or group of tasks (Goldstein, 1974).
Skills are distinguished from the abilities of individuals which are
thought to be more basic, general, enduring, and less task specific
than skills. Abilities comprise the individual difference variables
that personnel bring to the training situation (Hinrichs, 1976,
p. 833). Skills comprise the substance of training. An individual
is said to be skilled when the competency which he performs requires

"minimal effort for maximum effect" (Freed, 1962, p. 392).

The Psychology of Training

Campbell (1971) in his analysis of the psychology of train-

ing for the Annual Review of Psychology observed, "By and large, the

training and development literature is voluminous, nonempirical, non-
theoretical, poorly written and dull" (p. 565). Campbell, Dunnette,
Lawler, and Weick (1970) pointed out that training is faddish to an
extreme. If criminal justice training can be held as a shining
example of nothing else, it most certainly is an exemplar of the
training malady.

Hinrichs (1976) points out that training is where all fac-

tors of an organization come together, or at least is where they all
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should come together when organizations are studied. Reviewing
Campbell's assessment of personnel training to the end of the 1960s
and based upon his own literature review through the mid-1970s,
Hinrichs concluded:

1. The field of training in organizations is dominated by prac-
titioners.

2. The major emphasis, in most organizations, tends to be on the

“training program." The premium and organizational reward

in real life most often is on doing something--anything seen

as being responsive to organizational needs. In the rush to

“do something," the practitioners all too often lose sight

of the problem.

Fads move in and out with the greatest of ease.

There is little or no concern with using theory in the design

of programs, much less with building new theory. The good

program is one that is attention-getting, dramatic, con-
temporary, or fun. Whether or not it changes behavior becomes
secondary.

5. There is precious little research on the effectiveness of
training. Most programs are sold and accepted on faith.
Psychologists seem to have played much more of a role in the
design and evaluation of training efforts in the military
than they have in the private sector of our economy. Most
of our few generalizations about training are indebted to
military-sponsored research.

6. The situation is very similar to what it was back in the 1950s
or even the forties. While the content and emphasis of per-
sonnel training may have changed, the way in which training
in organizations is designed and implemented has evolved very
little (p. 829).

S w
L] .

In terms of man-hours expended and dollars committed, training
is of paramount importance to organizations. Mesics (1969) points
out that the trend in American organizations is toward greater reli-
ance upon training.

Shortcomings of Current
Training Strategies

Current training does contribute to individual and organiza-

tional effectiveness (Campbell, 1971; Hinrichs, 1976). The contention
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is simply that it can be done better. It is as important to under-
stand why certain procedures work as it is to identify which ones
work. Training technology cannot continue to build upon ad hoc con-
siderations. General principles derived from systematic research
must be employed in the design of training systems (Hinrichs, 1976,
p. 821). McGehee and Thayer (1961) suggest:

Sporadic research, however brilliant, will not give us answers

to the many problems concerning learning which are required if

we are to make training a useful management tool. What is

required to answer these problems is systematic research (p. 179).

Perhaps one of the reasons for a lack of progress in a theory

of training has been the focus of research. Major authors in the area
of training adhere to "principles" derived from learning research,

e.g., "motivate the learner," "distribute practice," "make instruc-
tion meaningful to the student" (Bijou, 1970; Blum & Haylor, 1968;
Hallstein, 1969; Korman, 1971; McCord, 1968). However, such prin-
ciples are often ignored with regularity by training practitioners.
Gagne (1962) points out that there clearly exist many instances when
the traditional principles are of little help or may be counter-
productive to enhancement of training effectiveness. In complex
tasks, learning principles such as "repetition" and "knowledge of
results" are difficult to identify and use in a practical manner.
Gagne constructs a convincing argument for utility of com-
ponent task identification, subtask mastery, and component skill
sequencing as a training methodology to enhance performance effective-

ness. Bass and Vaughan (1966, p. 134) provide an example of an empiri-

cal approach to optimal sequencing through examination of correlation
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patterns among key subcomponents of training. As an example, five

sequential tasks in a training program show the following intercor-

relates:
Task A B C D E
A - 35 .32 40 43
B - 70 17 52
o - .10 .45
D - .38
E -

The patterning would suggest that some subcomponent tasks are
more highly related to certain tasks than others. Subtasks b and ¢
are nighly correlated, and it could be expected that skills learned
in one task might transfer to a high degree of performance in the
other. The correlational matrix could be rearranged in such a manner
that the magnitude of coefficients increased down the columns and
decreased across the rows. In this manner each element is maximally
related to adjacent elements. Thus maximum transfer could be expected

to occur when training is sequenced in the following order:

Task C B E A D
C - .70 .45 .32 .10
B - .52 .35 A7
E - .43 .38
A - .40
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However, time is rarely spent determining in detail what
training should accomplish. Imprecise ideas exist concerning the spe-
cific tasks toward which training should be directed. There is less
understanding of the basic components which make up the task. Seldom
is a determination made of how to achieve proficiency in component
skills, how to 1ink competencies together, and how to achieve mastery
of the total task. As a result, training programs tend to degenerate
to one of three perspectives:

1. Programs become oriented toward a preconceived objective
or value system associated with a particular school of thought such as
Theory Y, Grid Training, or Transactional Analysis (Campbell, 1971).

2. Programs focus upon a single technique such as the T-Group
or Organizational Development which is seen as the panacea to organi-
zational problems.

3. Programs are viewed as short-term, one-shot efforts which,
once completed, indicate that all necessary skills have been mastered.

A second shortcoming of the training movement has been the
simplistic manner in which the concept of training has been approached.
Jensen (1967, p. 123) outlines a three-dimensional schema representing
classes of variables in the learning process. The first dimension
consists of learning content and modality (verbal, spatial, visual).
The second dimension is learning procedures (pacing, distribution of
practice). The final dimension represents the type of learning (psy:cfro-
motor skills, cognitive skills, or interpersonal skills). Little
research has been conducted within the cubes described by the inter-

section of the three dimensions.
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The third difficulty associated with current training method-
ologies stems from superficial application of the systems concept
without full understanding of the perspective. While the orientation
is a very "in" perspective among personnel and training authors, "most
descriptions of . . . training practices in systems terms are shallow
and do little to clarify what's going on" (Hinrichs, 1976, p. 834).
Glaser (1962) represents an early attempt to outline the system com-
ponents of training: (a) instructional goals, (b) entering behavior,
(c) instructional procedures, (d) performance assessment. Unfortu-
nately, little research has been directed toward verification, elabo-
ration, or implications of the components.

Though discussion of system training concepts is prevalent,
little precise application of the orientation to the design of opera-
tional training systems exists. Use of the systems perspective in
design of training programs remains rare outside of the military. A
notable exception is the work of Davis, Alexander, and Yelon (1974).
It should be noted that two of the authors (Robert Davis and Lawrence
Alexander) were RAND and System Development Corporation (SDC) research-
ers. This may explain the use of system training technology (see
Human Factors Research) which was developed by RAND and SDC under
military contract.

In summary, the process of selecting training techniques and
developing programs is today more of an art than a science. Most
frequently, training design is based upon common sense and experience
rather than upon research. Current training is further compounded by

what Campbell, Dunnette, Lawler, and Weick (1970) refer to as modifiers:
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the cost of training, equipment, facilities, time available on the
part of trainee and instructor, competency of the training staff, and
ability and motivation of trainees. Even the evaluation of training
programs may be approached from a variety of orientations, including
reaction of the participants, learning of the trainees, on-job behav-
jor, or organizational results (Kirkpatrick, 1977).

Shortcomings of Current
Team Training Strategies

Alexander and Cooperband (1965), Briggs and Johnson (1967),
Klaus and Glaser (1968), and Fry (1970) have reviewed the team train-
ing studies. The current group dynamics movement provides little
insight into improving the performance of working teams (Klaus &
Glaser, 1968). Working teams are composed of individuals with highly
specialized functions or jobs. Group dynamics research tends to focus
only upon problem solving by small groups in emergent situations
(Boguslaw, 1961). While a great deal of literature exists, Fry (1970)
concludes that group dynamics theorists have contributed little of
practical significance to designers of training programs for working
teams. Even distinguished researchers in the field of group dynamics
such as Borgatta (1960) acknowledge the enormous number of "waste"
publications which proliferate in the field.

The distinction between work teams and small groups is made
more precisely by Klaus and Glaser (1968). (See Figure 2.1.) Teams
have a rigid structure and well-defined positions. They require pro-
ficiency and coordination of nonoverlapping tasks often employing

equipment or psychomotor skills. Guidance may be given. Small groups
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Teams

1. Are relatively rigid in structure, organization, and communication
networks.

2. Have well-defined positions or member assignments so that the par-
ticipation in a given task by each individual can be anticipated
to a given extent.

3. Depend on the cooperative or coordinated participation of several
specialized individuals whose activities contain little overlap
and who must each perform their task at least at some minimum
level of proficiency.

4. Are often involved with equipment or tasks requiring perceptual-
motor activities.

5. Can be given specific guidance on job performance based on a task-
analysis of the team's equipment, mission, or situation.

Small Groups

1. Have an indefinite or loose structure, organization, and communi-
cation network.

2. Have assumed rather than designated positions or assignments so
that each individual's contribution to the accomplishment of the
task is largely dependent on his own personal characteristics.

3. Depend mainly on the quality of independent, individual contribu-
tions and can frequently function well even when one or several
members are not contributing at all.

4. Are often involved with complex decision-making activities.
5. Cannot be given much specific guidance beforehand since the qual-

ity and quantity of participation by individual members is not
known.

Figure 2.1. Characteristics of teams and small groups. (From
Klaus & Glaser, 1968.)
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have a loose structure with assumed positions. They depend upon the
quality of independent, individual contributions involving complex
decision-making activities. Little specific guidance may be advanced.

Thus, there exists a critical distinction in the type of
training which is beneficial to the two organizational forms. Small
groups allow the modification of organizational variables such as
group structure. The stability of task-oriented teams allows only
manipulation of variables which may enhance proficiency in a predeter-
mined structure.

Despite this difference in form and functions, group dynamics
training designed for small groups is continually applied to working
teams in a criminal justice context. The police task force report by
the National Advisory Commission on Criminal Justice Standards and
Goals recommended that officers assigned to teams be given training
in the "theory of group dynamics" and other skills which will allow
them to work effectively as a team (National Advisory Commission,
1973, p. 161). A literature review of the issues in team policing
by the National Sheriff's Association held team training programs in
Albany, New York; Cincinnati and Dayton, Ohio; and Los Angeles,
California, as exemplars because they "included some training or work-
shops in the areas of 'group dynamics and human relations'" (Gay,
Woodward, & Day, 1977, p. 27). Group dynamics team-building workshops
are common (Boer & McIver, 1973; Thibault & LeBaron, 1974).

The continued use of group dynamics training in a criminal
justice team context, especially team policing, may be explained by

James Q. Wilson's (1973) observation that "recruits are selected
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and trained in ways that often bear little relationship to their
inevitable responsibilities" (p. 219).

Team training in criminal justice requires neither mastery of
specific team skills nor use of trained skills in an operational
context. Therefore, continued use of group dynamics training intended
for small groups is possible. While the literature on police teams
is voluminous (Edgar, Marcus, Wheaton, & Hicox, 1976), analysis of
police team training is all but neglected. What programs have been
reviewed (Boer, Byron, & McIver, 1973) deal with group dynamics train-
ing. The existence of alternative team training strategies is seldom

discussed.

Human Factors Research

The team training systems orientation has had its greatest
impact upon military training. The work is a natural outgrowth of
research by human-factors psychologists who designed military personnel
training systems. Often referred to as "man-machine system experi-
ments," the investigations made extensive use of simulation. The
research involved not only multiperson team efforts, but also dealt
heavily with man-machine interactions. (See Figure 2.2.)

Though man-machine system experiments were both pioneering and
costly, little is known of the work outside of the organizations for
which the research was conducted. While some sets of experiments
cost in excess of one million dollars, reports were classified and
have been downgraded only recently. Reviewsof work in the field have

been incomplete (Licklider, 1962; Sinaiko, 1962; Singleton, 1964) or
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Figure 2.2. Cluster diagram showing characteristics
of man-machine system experiments. (From
Parsons, 1972, p. 2.)
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touched only on specific methodologies (Chapman, 1965; Davis & Behan,
1962; Haythorn, 1963; Kidd, 1962).

In the first comprehensive review of what he called "fifty
million dollars of buried research," Parsons (1972) explained the
nature of the projects:

By and large the experiments resulted from technological
developments that placed new requirements on men to work
together in military or civilian equipment aggregates which
grew out of the new technology. Because in many cases these
aggregates were developed as distinct entities for definite
purposes, they came to be called systems (p. 3).

The technological development which had the greatest impact
upon this type of team research was radar. The fact that personnel
had to work together in such systems meant that the outputs of one
individual or group of individuals became the inputs of another. It
also implied central "nodal" positions where information was received
and actions directed. Most important for our purposes was the reali-

zation that individuals must operate in some coordinated manner on

the same general task--that they must share a load.

Load Sharing Research

The earliest investigation of load sharing occurred in a
series of experiments between 1952 and 1954 at RAND Corporation's
System Research Laboratory. A former pool hall in Santa Monica,
California, was equipped to simulate Air Force air defense sites.

The four programs--Casey, Cowboy, Cobra, and Cogwheel--"consumed 595
hours of session time, occupied 140 subjects and cost one million
dollars" (Parsons, 1972, p. 161). An overview of the program was pre-

sented as a symposium at the 1955 American Psychological Association
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meetings in San Francisco and was later published in Management
Science (Chapman, Kennedy, Newell, & Biel, 1959).
The experiments of greatest interest here are Cowboy and Cobra.
Both experiments involved the ability of radar crews to detect and
track commercial, military, and "enemy" air traffic. In each case,
researchers observed,
Task difficulty was not the number of aircraft in the area
but was instead the difference between the number of aircraft
and the crew's load carrying capacity of the moment. The traf-
fic load that was difficult to handle today might prove quite
easy a week from now (Chapman, Kennedy, Newell, & Biel, 1959).
Experimental manipulation for both project Cowboy and project
Cobra consisted of two classes of variables: "“continuous pattern
stresses" and "rare event stresses." The first three variables (inten-
sity of the overall task load, distribution of the load, and uncer-
tainty of the load) were termed "continuous pattern stresses." The
last four variables (intensity of specific task load, i.e., number
and types of definitely hostile aircraft, distraction from the task,
variety of distractions, and redundancy of information) were classi-
fied as "rare event stresses."
The purpose of the second experiment, Cobra, was to verify
the results of Cowboy. The success of Cobra personnel in dealing with
the two classes of variables has not been declassified. However,
Sweetland and Haythorn (1961) reported that crews were able to main-
tain important radar tracks and eliminate unimportant tracks. They

called the process filtering and observed: "Load increases finally

caused a pruning of almost all behavior not critical to defending the
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area. . . . The crews also (as load went up) tended to carry tracks
for shorter and shorter times, and also with fewer and fewer reports."
This series of research projects conducted by RAND Corpora-
tion's System Research Laboratory eventually resu]tea in a group of
experiments by Systems Development Corporation. SDC was initially a
division of RAND. When it became larger than the parent organization,
SDC split off. System Development Corporation experiments were
directed toward evaluating or improving both system training and the
systems themselves.
The SDC Weapons Director Study experiments (Parsons, 1972,
p. 226) resulted in four techniques designed to reduce and smooth
quantitative team load. The first procedure allowed working faster
by deleting nonessential, though helpful, actions. The second tech-
nique necessitated selection of alternative actions requiring less
time. The third method required sequencing of actions according to
required durations and associated delays. The fourth approach, antici-
patory planning, consisted of an operator taking action before it was

necessary when slack time existed.

Team Skills Training

Current literature concerning operational teams concentrates
upon component acts such as problem solving, report writing, and
precision shooting (Gordon & Howe, 1977; Lenk, 1977). However, com-
ponent skill enhancement (the increased competency of team members to
perform task skills) has not been shown to increase organization

effectiveness (Gordon & Howe, 1977).
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Team Skill Competencies

Freed (1962)3 suggests that attention should be focused upon
enhancement of team skills (e.g., load sharing, filtering, and adapt-
ing). He contends that such competencies will affect the entire
organizational structure rather than restricting change to members of
the organization. A by-product of such change will be the development
of human relations attributes that have been impossible to convey as
component skills. The Freed methodology suggests that team skill
training systems which alter behavior will in turn affect attitudes.
The perspective is in marked contrast to group dynamics training,
which attempts to convey skills (active listening, tension release,
establishing eye contact) that are believed to change attitudes. This
is done in the hope that behavior will in turn be modified. The
success of Burnaska (1976), Byham, Adams, and Kiggins (1976), Byham
and Robinson (1976), Goldstein and Sorcher (1973, 1974), Latham and
Sarri (1979), Moses (1978), Moses and Ritchie (1976), Smith (1976),
Sorcher (1971), and Sorcher and Goldstein (1972) in changing attitudes
through modification of behaviors suggests the wisdom of the Freed
perspective.

Team skills training deals with "units of behavior composed
of an action and reaction which occur between two or more individuals
in a system and which have implications for the achievement of system

goals" (Freed, 1962, pp. 390-391). Implicit in Freed's discussion is

3Boguslaw and Porter (1962) discuss a similar orientation but
with less precision than Freed. However, their discussion of overload
(pp. 403-404) augments the Freed position employed in this study.
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the assertion that team competencies must be anticipated in system
formulation and included in system operation. If individuals are to
function effectively as teams, interactive team skills must be con-
ceptualized, elicited, and rehearsed in a training system and then
maintained in an operational system under situations of stress.

It is not clear if researchers, trainers, or practitioners
who deal with teams have conceptualized a distinction among skills
which allow team members to complete their specific mission (task
skills), develop a feeling of cohesiveness (group dynamics skills),
and function as an effective team (team skills). It is clear that the
major thrust of present criminal justice training is task oriented.
Those agencies which implement training programs to improve team per-
formance rely upon traditional group dynamics technologies. In both
cases interactive team skills which allow team members to function
as an effective team are ignored.

Freed's research appears to provide a solution to this void in
the team training literature. The basic flaw in Freed's taxonomy of
interactive team skills is the method of derivation. The listing is
ad hoc "derived from observations of many people working together in
several different system contexts" (Freed, 1962, p. 393). As a result
there exists duplication of skills (assisting and load sharing are
extremely closely related competencies in the Freed taxonomy) while
flexibility, stress reduction, knowledge of results, and debriefing
are ignored. The difficulty arises from Freed's lack of a theoretical
perspective such as general systems theory for derivation of team com-

petencies.
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Considering a team as an integrated system rather than as a
collection of individuals has implications for the personnel process.
It indicates that teams rather than individuals should be selected.
It suggests that the team should be trained as a unit rather than as

individuals who are later assembled as a team.

Derivation of Team Skill Competencies

Chapman and Kennedy (1955) discovered that as the task load
increased, air crews were caught between two stresses--failure stress
and discomfort stress. Failure stress arises from the disparity
between aspiration and performance. Discomfort stress occurs from
the difference between effort demanded by the task and that which can
be comfortably afforded. Failure stress guides the gradual acquisi-
tion of short cuts that do not degrade effectiveness. Discomfort
stress forces discriminations and short cuts in response. The system
concepts of steady state and dynamic homeostasis provide a model for
use of stress concepts to predict how fast and how far a system can
adapt. The framework allows identification of difficult components
in the task and definition of conditions that will help a team to
utilize its resources most efficiently. The systems concept of nega-
tive feedback indicates the importance of immediate knowledge of
results to allow the system to correct deviations. The heuristic
nature of a system accents the need for debriefing to allow the sys-

tem to learn from previous system functions.
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Derivation of Load Sharing Competency

It is not possible to present a refined theory of team train-
ing at this time. ‘Nor is it feasible to derive a complete set of
team skill competencies from general system theory. The purpose here
is to outline a framework for future derivation of team training sys-
tems. The derivation process is outlined for the component load
sharing which is considered critical to team performance. This team
skill competency derivation methodology is offered as an alternative
to ad hoc specification of team skills as presented by Freed.

A normal team system consists of components such as input,

a specified number of team members, skills of those members, the moti-
vation of the team, and the innovation of the team, the willingness

of the team to take risks, team constraints such as processing proce-
dures or amount of time, and output.

The relationships between team system components are not
clear. Output may be inversely related to constraints and is perhaps
inversely related to risks. It is logical that as the risk goes up
innovation may decline.

Of greatest interest to us at this time is the role of load
sharing in team performance. Team systems, like all other systems,
have a variable output based upon input to the system. This means
that the throughput function of a team will be variable. By defini-
tion, a team has a high degree of differentiation through which gen-
eral patterns are replaced by more specialized functions. The system
concept of equifinality assures that multiple means may be employed

to reach the same end. The concept of dynamic homeostasis specifies
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that any internal or external factor disrupting the system will be
countered by forces to restore the system as closely as possible to
its previous state.

An external factor such as rapidly increased input or an
internal factor such as decreased efficiency in processing through-
put due to less than normal team strength or unusual constraints such
as new processing procedures or shorter processing time may cause a
system overload. In such a case the system will respond to the over-
load in one of three ways:

1. Process the input in the best manner possible given
existing constraints (possibly resulting in inferior output).

2. Process less input, resulting in unsatisfactory output.

3. Attempt to redistribute the load to assure normal output.
The most satisfactory option appears to be redistribution of the load
among differentiated team members in an attempt to assure normal out-
put.

The need for load sharing in a team system is based in the
most abstract sense on what Freed (1962) refers to as incongruence
between systems. The conceptual system that is designed and built is
distinct from the operating system which evolves under impact of the
environment, operations, and personnel once the system begins to func-
tion. Since it is not possible for system designers to anticipate all
environmental conditions and system limitations during system design,
the operating system must adapt to internal and external system dis-

ruptions. Thus loads within operating systems must be redistributed.
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In traditional team systems, personnel are trained only in
component task competencies (task skills or group dynamics skills).
Under such circumstances no training is specifically directed toward
mastery of interactions which must occur in the team in response to
system needs. When systems which are untrained in team skill compe-
tencies do respond to load imbalance, output remains below optimal

potential. Load sharing occurs only by chance.

The Value-Proficiency Paradigm

An important component of team training system design is the
Freed (1962) value-proficiency paradigm. This orientation suggests
that the same behavior, depending on its context, has divergent
values. The skill of an individual as represented by precision, speed
of response, and ability to repeat at will does not always have a
positive system value. Skilled activity can be highly desirable in
one context and undesirable in another.

An activity in the value-proficiency paradigm has value only
in relation to the system in which it occurs. The value of a specific
system behavior can only be determined within the context of the sys-
tem of which it is a part and in relation to the system's goals.
Contingent upon the system context, the same behavior may be enhanc-
ing, hindering, or neutral.

As an example, in a police context an officer who is "waiting"
may be viewed as neutral in the investigative system, enhancing in

the personnel system if he is waiting for his shift to begin, and
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hindering in the patrol system if he is loafing. The same behavior has
different values contingent upon the specific system context.

In the same manner, the load sharing competency may be of
neutral value in a stable functioning team system, undesirable if
abused when a system is not overloaded, and highly desirable should

input, team strength, or constraints indicate system overload.

System Enhancing
(Value Plus)

Skilled Act Neutral Unskilled Act
(Proficient) System (Not Proficient)
(Plus) Behavior (Minus)

System Hindering
(Value Minus)

Figure 2.3. Value-proficiency paradigm. (From Freed,
1962, p. 392.)
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Gaps in the Reported Research

This study attempts to address three gaps in the team train-
ing research. First, no reported experimentation has occurred with
a team competency derived from general system theory. As previously
discussed, general systems theory provides a theoretical framework
for understanding team behavior and improving team performance. It
appears prudent to examine under experimental conditions the effec-
tiveness of a team competency derived from the theoretical position.

Second, no study has compared the effectiveness of task
training (skills which allow members to complete their mission),
group dynamics training (skills which develop a feeling of cohesive-
ness), and team training (skills which allow members to function as
an effective team).

Due to increased emphasis upon the team model in criminal
justice, it seems wise to evaluate the effectiveness of each of the
three previously discussed team training orientations.

Third, no research has investigated the effects of the sex of
team members upon the effectiveness and level of satisfaction of teams.
The major portion of previous team experiments dealt with male teams.
The increasing role of women in the police function suggests the need

to evaluate their effect upon team performance.



CHAPTER III

METHOD

Chapter III provides an overview of the research design. The
study sample and research task (pretest, training, and simulations)
are specified. Dependent variables involved in the study and the
method of scoring them are discussed. The specific hypotheses inves-
tigated are presented. The chapter concludes with a summary of the

procedures which were used to analyze the data.

Subjects

The sample consisted of 192 undergraduate freshman, sophomore,
junior, and senior students enrolled in criminal justice classes at
Michigan State University during the spring of 1978. The investi-
gator did not teach any of the classes. Arrangements were made in
each class to reward students participating in the study with extra-
credit points. During the first two weeks of the spring term, the
investigator visited seven classes in which the professor had agreed
to award extra credit to subjects participating in the experiment.
The following information was explained to students in each class:

1. The purpose of this study will be to determine the effect
of various types of training upon team performance.

2. Participants will be placed in teams of four and will be
trained in various skills. After completing the training program,
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each team will be asked to perform a task which consists of a simu-
lation of a real-world criminal justice activity.

3. Up to 5 percent of the total possible points in this
class may be earned by each student whose team completes the training
and performs the task satisfactorily as scored on an objective per-
formance measure.

4. The total experiment will require approximately two hours
of time to complete.

After the study was outlined, questions concerning the experi-
ment were answered. Students interested in participating in the
research were asked to sign a form indicating their name, phone
number, and time preference for participating in the experiment.

Volunteers were grouped by sex. Subjects within each sex
category were randomly assigned by means of a table of random numbers
(RAND, 1954) to one of four training treatments: Task Skill Only;
Task Skill and Group Dynamics Skill; Task Skill and Load Sharing
Skill; or Task Skill, Group Dynamics Skill, and Load Sharing Skill.

To control for learning as a result of pretesting, each of
the training treatments had been subdivided into pretest and non-
pretest groups. The random assignment resulted in 48 four-person
teams with a fifth alternate member designated for each team.

Each training team was assigned a two-digit code. (See
Appendix A.) The first number indicated the sex of the team, type of
training to be received, and pretest treatment. Numbers 1 through 8
were male teams. Numbers 9 through 16 specified female teams. Num-

bers 7, 8, 15, and 16 indicated task skill only training. Numbers 1,
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2, 9, and 10 identified task/group dynamics skill training. Numbers
3, 4, 11, and 12 specified task/load sharing skill training. Numbers
5, 6, 13, and 14 designated task/group dynamics/load sharing skill
training. 0dd numbers were used for pretested teams, while even
numbers indicated teams which did not receive a pretest. (See
Appendix A.)

The second team digit designated the particular team in each
cell. Three teams were assigned to each cell.

Each individual in the team was assigned a code letter to
facilitate identification: A (Adam), B (Boy), C (Charles), and
D (David), consistent with the police alphabetic code used in radio
communication. The letter codes of team members were determined at
the time of random assignment to the team. Each code specified the
set of calls which the particular team member was to deal with during
the training and simulations. To ensure that team members utilized
the correct call cards during each simulation, each call station
was color coded: A (Adam) = Red, B (Boy) = Green, C (Charles) =
Orange, D (David) = Blue.

As a result of the coding system it would be possible for the
research staff to determine that subject 13.3C was a female, received
task/group dynamics/load sharing skill training, was pretested, and
received the third set of call cards in each simulation. A fifth
alternative subject was sequentially assigned to each team. In the
event that all five of the students were present for the experiment,
the first four students assigned to the team participated in the

study. The fifth student was taken to a separate room and informed



41

that credit for the project would be assigned even though participa-
tion was not possible.

Two student assistants telephoned each team member the night
prior to the testing period and one hour prior to testing to remind
the subject of the training session. Subjects did not know the iden-
tity of the other members of their team prior to the time they met to
participate in the study.

Subjects reported to the fourth floor of 0lds Hall on Michigan
State University Campus. (See Appendix B.)

Each group of individuals was met by a student assistant who
introduced the volunteers to each other. Students were asked to read
and complete an Informed Consent Form (Appendix C) and a Biographical

Data Sheet (Appendix D).

Procedures

Pretests

Following completion of the informed consent form and bio-
graphical data sheet, subjects were taken to the training room.
Pretest subjects (one-half of the teams of each sex in each training
treatment) were asked to complete a Skill Knowledge Pretest to deter-
mine knowledge of team skills being trained. (See Appendix E.) They
were also administered a Pretest Simulation which was similar in con-
struction to Post Test Simulations 1 and 2. The Pretest Simulation
provided a score of the groups' ability to perform team tasks. (See

Appendix F.)
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Training

During the training segment of the experiment, subject teams
were exposed to videotaped training programs which had been recorded
in the studio of the Michigan State University Learning and Evalua-
tion Service. (See Appendices G through I.) The training segments
were each 10 minutes in length. During each training session, team
members received basic skills, practiced the skills, and applied the
competencies in a simulation of the task they were to perform
(Goldstein & Sorcher, 1974). After practice and application of the
skills, team members received knowledge of the results of their per-
formance.

Each of the training groups viewed different combinations of
the same tapes. All teams viewed the task skill training tape. (See
Appendix G.) The task skill/group dynamics skill groups as well as
the task skill/group dynamics skill/team skill groups viewed the same
Group Dynamics training tape and participated in the same practice.
In this manner it was possible to construct four training programs
incorporating three types of team training. The training programs
utilized different combinations of the same three basic training
modules. (See Appendices J through L.)

Each team viewed the modules of their training program in
sequence. At the conclusion of training, team members were given
the Skill Knowledge Test to measure their knowledge of the basic
skills which they had received during their training. At the con-

clusion of the test, each team was given a five-minute break. They



43

were instructed not to discuss the training that they had received

or the test.

Simulations

Six criteria were considered essential for any measure
employed to test effectiveness of the task skill, group dynamics
skill, and team skill training methodologies:

1. Ability to test a variety of team skills or competencies.

2. Ability to yield quantifiable results.

3. Use of a task which could be performed by small teams
in a laboratory setting on a college campus.

4. Economy for large numbers of subjects.

5. Need for minimal preparation of participants for meaning-
ful participation.

6. Close relationship of tasks performed to the criminal
justice system.

Given these criteria and a limited research budget, a simu-
lation (Clark, 1970; Glazier, 1970; Horn, 1976) was selected as the
most effective means of testing team training effectiveness. There-
fore, a radio room simulation4 was designed which allowed testing of
the three basic categories of team competencies (task skills, group

dynamics skills, team skills) simultaneously.

4The idea for using a police radio room format was based upon
a review of research by the Ohio State University Disaster Research
Center (Drabek, 1965; Drabek & Haas, 1966). The Ohio simulation also
employed four-person teams manning a simulated radio room. The Ohio
State study involved the simulated crash of an airliner into an
apartment house. Team subjects were Columbus policemen who held
radio room duties in real life and were assigned to the study.



a4

Three simulations (pretest simulation @, simulation 1, and
simulation 2) were constructed involving calls coming into four tele-
phones in a police radio room. Each telephone was monitored by a
team member. At 60-second intervals a tape-recorded signal sounded.
At the tone, subjects turned over sequential call cards at their sta-
tion. Each card, simulating a telephone call, was classified into
one of four categories. (See Appendix M.) A patrol car under direc-
tion of the research subject could be assigned to deal with the call.
The category to which the call was assigned affected the length of
time necessary for a patrol car to deal with the call.

A Type Three Personal or Violent Crime required three blocks
of time to deal with the call. A Type Two Property Crime Call required
two blocks of time. A Type One Victimless Crime, Status Offense,
Nuisance Call, or Service Call required one block of time. A Type
Zero "Noise Call" represented communication which did not require the
service of a patrol car. Such calls were to be ignored.

The simulation required two task skills: proper classifi-
cation according to predetermined criteria and proper assignment of
cars consistent with correct classification. Subjects at each station
recorded calls on a daily log sheet. (See Appendix N.) As in an
operational setting, misclassification of a call would result in
improper assignment of patrol cars. Misclassification was penalized
in scoring of the simulation. Improper classification would 1ikely
yield an additional penalty for improper car allocation.

Three simulations were designed. A1l were of equal diffi-

culty, equal length, and had the same number of calls of each
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classification. The first simulation was employed as a pretest and
designated Simulation Set @. It was administered to one-half of the
teams of each sex within each training treatment. A1l teams received
Simulation Sets 1 and 2. (See Appendices 0 and P.) In each of the
three simulations one station had one block of "extra" time, one sta-
tion had an excess of two calls, one station had an excess of three
calls, and one station had four blocks of "extra" time. (See Appen-
dices Q through S.) The crime load (frequency of each type of crime)
was equal between simulations. (See Appendix T.)

In each simulation it was possible for the team to distribute
calls in such a manner that no car was idle and all calls were cor-
rectly processed within the allocated time frame. Such internal bal-
ancing of calls would result in a team score of zero, indicating
optimal load sharing between team members. (See Appendices U
through W.) Each simulation was pretested on a sample of 32 under-
graduate criminal justice students for content, predictive, concur-
rent, and construct validity (Borg & Gall, 1971). The reliability of
the simulations was then examined. While the three simulations had
high face validity and produced consistent results among the pretest
sample, no specific measures of validity or reliability were admin-
istered.

At the conclusion of the post-training break, the four team
members were taken to a second room where they were instructed to
work as a team to complete the mission. Team members were seated
around a square table facing each other. A deck of cards was on the

table in front of each subject. A tape recording was activated.
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Each 60 seconds a signal sounded and a sequential call number was
announced. At the tone, each of the four team members turned over a
card corresponding to the announced call number. Each time cards

were turned over, team members had to decide into which of four cate-
gories the calls should be classified from the information given.
After reviewing the cards, individuals in the team made a decision to
allocate the four available patrol cars to deal with the calls.

During each 10-minute simulation set, individual team members received
10 calls.

After completing the first simulation, the team was taken to
a third room where they completed a second, like simulation. At the
conclusion of the second simulation, team members were asked to evalu-
ate the cohesiveness of their team. (See Appendix X.)

The composite measure of cohesiveness was pretested for
validity and reliability on a sample of 32 undergraduate criminal
justice students. As with the study simulations, face validity was
high and results were consistent. However, no specific measures of

validity or reliability were administered.

Dependent Variables

Simulation 1 and Simulation 2 Performance Scores served as
the first two dependent variables in the study. These measures were
computed by adding the number of individual patrol car assignment
errors to produce a total Team Performance Score. Scores could range
from O to 40 errors. A Performance Score of 40 would reflect a maxi-

mum of 10 errors for each of the four team members.
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In addition to the two Simulation Performance Scores for each
team, a Team Cohesiveness Score was constructed. The measure reflected
the level of "closeness" perceived by the team members toward each
other. The composite team score represented the perceptions of each
of the four team members concerning questions of closeness. Team
scores could range from a low of 20 to a possible high of 100 repre-

senting a highly cohesive team.

Hypotheses

The research for this study involves an experimental design
in the Campbell and Stanley (1963) taxonomy. The three independent
and three dependent variables form the 4 x 2 x 2 design shown in
Table 3.1. The nine research hypotheses below relate to the three
dependent measures taken separately.

Hypothesis 1:

Ho: There will be no significant difference in the Simulation

1 performance scores between teams receiving different
types of training.

Hypothesis 2:

HO: There will be no significant difference in Simulation 1
performance scores between male and female teams.

Hypothesis 3:

Hy: There will be no significant difference in the Simulation 1
performance scores between teams receiving a pretest and
those not receiving a pretest.

Hypothesis 4:
Hr: There will be no significant difference in the Simulation 2

performance scores between teams receiving different types
of training.
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Table 3.1: Experimental Design Independent Variables

Training Sex Pretest
Pretest
Male
No Pretest
Task Only
Pretest
Female
No Pretest
Pretest
Male
No Pretest
Task + Group Dynamics
Pretest
Female
No Pretest
Pretest
Male
No Pretest
Task + Load Sharing
Pretest
Female
No Pretest
Pretest
Male
No Pretest
Task + Group Dynamics + Load Sharing
Pretest
Female

No Pretest
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Hypothesis 5:

HO: There will be no significant difference in Simulation 2
performance scores between male and female teams.

Hypothesis 6:

H,: There will be no significant difference in the Simulation 2
performance scores between teams receiving a pretest and
those not receiving a pretest.

Hypothesis 7:

H,: There will be no significant difference in the cohesiveness
scores between teams receiving different types of training.

Hypothesis 8:

HO: There will be no significant difference in Cohesiveness
scores between male and female teams.

Hypothesis 9:
H~: There will be no significant difference in the Cohesiveness

scores between teams receiving a pretest and those not
receiving a pretest.

Data from the orthogonal factorial design were analyzed using
an analysis of variance program from Version 7.0 of the Statistical

Package for the Social Sciences (Nie, Hull, Jenkins, Steinbrenner, &

Bent, 1975). Simulation 1, Simulation 2, and the Cohesiveness score
each represented a distinct and unique training effectiveness measure.
Simulation 1 and Simulation 2 represented 1ike measures but are not
the same measure. They do not represent a repeated measures (xij)
design (Glass & Stanley, 1970). Therefore, all three performance
measures (Simulation 1, Simulation 2, Cohesiveness) were treated

separately.
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A11 probabilities from the F-tests were rounded to three
decimal places. A level of .05 was used as the criterion for all

statistical tests.



CHAPTER IV

RESULTS

This chapter analyzes the data as they apply to the nine
hypotheses listed in Chapter III. Results of the analysis of vari-
ance for main effects upon Simulation 1, Simulation 2, and Cohesive-
ness are presented in Table 4.1. Tables showing cell sizes, means,
and standard deviations for main effects are included. A table
showing all cell sizes, means, and standard deviations is presented

in Appendix Z.

Simulation 1

Hypothesis 1:

HO: There will be no significant differenge.in tbe Simulation 1
performance scores between teams receiving different types
of training.

As can be seen in Table 4.1, the type of training received
did have a significant effect upon the Simulation 1 performance scores
(F [3,44] = 6.019, p < .002). The result of the post hoc analysis
of the performance scores employing Tukey's Honestly Significant
Difference (HSD) test is shown in Table 4.2. The more powerful Tukey
Procedure was selected in place of Scheffé's S Method (Hayes, 1973;
Kirk, 1968). Based upon Simulation 1 performance scores, it is clear
that training groups 1 (task only) and 2 (task/group dynamics) do not

differ from each other. Training groups 3 (task/load sharing) and

51
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Table 4.1: Results of the ANOVA? for Main Effects of Training, Sex,

and Pretesting Upon Simulation 1, Simulation 2, and

Cohesiveness
Source Variable SS df MS F p<
Training Simulation 1 355.896 3 118.632 6.019 .002
Simulation 2 409.500 3 136.500 7.256 .001
Cohesiveness 828.396 3 276.132 1.067 .377
Sex Simulation 1 31.687 1 31.687 1.608 214
Simulation 2 12.000 1 12.000 0.638 .430
Cohesiveness 72.521 1 72.521 0.280 .600
Pretest Simulation 1 0.021 1 0.021 0.001 .974
Simulation 2 27.000 1 27.000 1.435 .240
Cohesiveness 63.021 1 63.021 0.244 .625

AANOVA = analysis of variance.

Table 4.2: Simulation 1 Differences Between Paired Groups Employing
Tukey's Honestly Significant Difference Test
X X2 X3 X4
Y] = 12.00 -- 1.17 4.00* 4,58*
X, =13.17 -- 6.17* 5.75%
X3 = 7.00 -- 0.42
4= 7.42 --
Note. 1 = Task Only Training
2 = Task + Group Dynamics Training
3 = Task + Load Sharing Training
4 = Task + Group Dynamics + Load Sharing Training

*p

<

.05.
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4 (task/group dynamics/load sharing) do not differ from each other.
Groups 1 and 2 do, however, differ from groups 3 and 4. Stated another
way, the groups which received load sharing training differ from those

groups which did not receive such training.

Hypothesis 2:

HO: There will be no significant difference in Simulation 1
performance scores between male and female teams.

The sex of the team was found to have no significant effect

upon the performance of the team (F [1,46] = 1.608, p < .214).

Hypothesis 3:

Ho: There will be no significant difference in the Simulation 1
performance scores between pretest and nonpretest teams.

As can be seen in Table 4.1, the low F-ratio and extremely
high probability did not permit rejection of the null hypothesfs
(F [1,46] = .001, p < .974). There was no effect of pretesting on
Simulation 1 performance scores. There were no significant two- or
three-way interactions between training, sex, and pretesting as they

related to Simulation 1.

Simulation 2

Hypothesis 4:

H~: There will be no significant difference in the Simulation 2
performance scores between teams receiving different types
of training.

The null hypothesis was again rejected beyond the .05 level
of significance (F [3,44] = 7.256, p < .001) as shown in Table 4.1.

As with the first performance measure, the type of training received

had a significant impact upon the performance score of the team. The
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result of the post hoc analysis of the performance scores employing
Tukey's HSD Test is shown in Table 4.3. Based upon Simulation 2 per-
formance scores, it is clear that training groups 1 (task only) and

2 (task/group dynamics) do not differ from each other. Training
groups 3 (task/load sharing) and 4 (task/group dynamics/load sharing)
do not differ from each other. Groups 1 and 2 do, however, differ
from groups 3 and 4. Stated another way, the groups which received
load sharing training differ from those groups which did not receive

such training.

Table 4.3: Simulation 2 Differences Between Paired Groups Employing
Tukey's Honestly Significant Difference Test

X1 X5 X3 ¥4
Xy = 10.92 -- .91 4.00* 6.25*
72 = 11.83 -- 4.91* 7.16*
X3 =6.92 -- 2.25
X4 = 4.67 --
Note. 1 = Task Only Training

2 = Task + Group Dynamics Training

3 = Task + Load Sharing Training

4 = Task + Group Dynamics + Load Sharing Training

*p < .05.
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Hypothesis 5:

HO: There will be no significant difference in Simulation 2
performance scores between male and female teams.

The Tow F-ratio and high probability did not allow rejection
of the null hypothesis (F [1,46] = 0.638, p < .430). The sex of
teams did not have a significant impact upon team performance in the

second simulation.

Hypothesis 6:

H,: There will be no significant difference in the Simulation 2
performance scores between pretest and nonpretest teams.

Again, the null hypothesis could not be rejected (F [1,46] =
1.435, p < .240). The pretest and Simulation 1 did not serve as
effective advanced organizers for the teams, as shown in Table 4.1.

There were no significant two- or three-way interactions between

training, sex, and pretesting as they related to Simulation 2.

Cohesiveness

Hypothesis 7:

Hy: There will be no significant difference in the cohesiveness
scores between teams receiving different types of training.

As shown in Table 4.1, the null hypothesis was not rejected
due to low F-ratio and high probability (F [3,44] = 1.067, p < .377).
Despite the emphasis placed upon cohesiveness in the task skill/
group dynamics and task skill/group dynamics skill/load sharing skill
team training programs, there was not a significant difference in the

cohesiveness scores between teams.
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Hypothesis 8:

Hy:  There will be no significant difference in cohesiveness
scores between male and female teams.

The null hypothesis could not be rejected (F [1,46] = 0.280,
p < .600). Male teams did not differ significantly from female teams

in the degree of cohesiveness measured. (See Table 4.1.)

Hypothesis 9:

H,: There will be no significant difference in the cohesiveness
scores between pretest and nonpretest teams.

The null hypothesis could not be rejected, as shown in Table
4.1. The pretesting of teams did not have an effect upon the cohesive-
ness of the teams as measured in the study (F [1,46] = 0.244, p <
.625).

There were no significant two- or three-way interactions

between training, sex, and pretesting as they related to cohesiveness.

Summar
The results of the hypotheses tests are summarized in three

sections: effect of training, effect of sex, and effect of pretesting.

Effect of Training

This variable was of primary interest and proved to be the
only factor of significance in the experiment. The effect of training
was shown to be significant for both dependent measures Simulation 1
and Simulation 2.

There were no significant two- or three-way interactions
between training, sex, and pretesting. In Simulation 1 the training

eta = 0.51. The eta2 for each factor indicates the proportion of
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variation in Y explained by the factor. Thus the training in Simula-
tion 1 explains 26 percent of the variation. In Simulation 2 the
training eta = 0.56, explaining 31 percent of the variation.

It is clear from Table 4.4 that load sharing has a significant
impact upon the performance scores. It must be remembered that the
lowest mean represents the least number of team errors and thus the
highest performance. Thus, the Simulation 1 performance rank of teams
receiving the various types of training could be summarized: task/
load sharing, task/group dynamics/load sharing, task, task/group
dynamics. In Simulation 2 task/group dynamics/load sharing trained
teams performed better than task/load sharing teams. However, both
treatments continued to perform significantly better than task only
and task/group dynamics training treatments. Thus, the performance
rank for Simulation 2 could be represented: task/group dynamics/
load sharing, task/load sharing, task, task/group dynamics. From
post hoc analysis of both Simulation 1 and Simulation 2 employing
Tukey's HSD Procedure, it is clear that groups which received load
sharing training performed significantly better than groups which did
not receive such training.

Training did not have a significant effect upon cohesiveness.
The first questions on the cohesiveness scale were highly related, as
shown in Table 4.5. Controlling for the effects of training, the
relationships remained extremely high, as shown in Table 4.6. While
the items on the cohesiveness scale have internal reliability and face

validity, they were not significantly affected by the type of training.
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Table 4.6: Partial Correlation of the Five Cohesiveness Factors and
the Composite Cohesiveness Measure Controlling for Training

CLOSENESS GETALONG GETTKNOW SUCCESS BELIEF  COHESIVE

CLOSENESS 0.5826 0.7979 0.6672 0.3731 0.8862
-- ( 45) ( 45) ( 45) ( 45) ( 45)
P=0.000 P=0.000 P=0.000 P=0.005 P=0.000

GETALONG 0.4925 0.5171 0.2063 0.6836
-- ( 45) ( 45) ( 45) ( 45)
P=0.000 P=0.000 P=0.082 P=0.000

GETTKNOW 0.5675 0.3101 0.8257
-- ( 45) ( 45) ( 45)
P=0.000 P=0.017 P=0.000

SUCCESS 0.5109 0.8413
-- ( 45) ( 45)
P=0.000 P=0.000

BELIEF 0.6371
-- ( 45)
P=0.000
COHESIVE -
Coefficient
(Cases)

Significance
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Effect of Sex

The effect of sex was found to be unrelated to the performance
and cohesiveness of teams. Table 4.7 summarizes the mean scores for

Simulation 1, Simulation 2, and the cohesiveness measure by sex.

Table 4.7: Cell Sizes, Means, and Standard Deviations Showing Effect
of Sex Upon Simulation 1, Simulation 2, and Cohesiveness?

Sex Simulation 1 Simulation 2 Cohesiveness
n X Ss.D. n X S.D. n X S.D.
Male 24 10.71 4.89 24 8.08 4.23 24 74.25 18.02

Female 24 9.08 5.85 24 9.08 6.19 28 76.71 16.62

3Total N = 48.

Effect of Pretesting

The effect of pretesting was also found to be unrelated to
the performance and cohesiveness of teams. Table 4.8 outlines the
mean scores and standard deviations for Simulation 1, Simulation 2,
and the Cohesiveness measure by pretest and nonpretest treatments.
The pretest simulation and Simulation 1 scores were compared using a
t-test for correlated means. There was a significant difference in
the means of the two simulations (p < .002). Simulation 1 scores
were significantly greater than pretest simulation scores (p < .001).
An analysis of variance revealed no significant difference (F [3,44] =
0.029, p < .993) between training treatments in the amount of gain

between the pretest simulation scores and Simulation 1 scores. (See

Table 4.9.)
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Table 4.8: Cell Sizes, Means, and Standard Deviations Showing Effect
of Pretesting Upon Simulation 1, Simulation 2, and
Cohesiveness

Simulation 1 Simulation 2 Cohesiveness
n X S.D. n X S.D. n X S.D.

Pretest

Pretest 24 9.92 4.79 24 7.83 3.93 24 76.63 17.02

No
Pretest 24 9.88 6.04 24 9.33 6.33 24 74.33 17.68

aTota] N

48.

Table 4.9: Results of the ANOVA? of Gain Scores From Pretest
Simulation @ to Simulation 1 for Training Treatments

Source SS df MS F p<

Between Groups 22.417 3 7.472 0.029 0.993

3ANOVA = analysis of variance.



CHAPTER V

DISCUSSION

This final chapter contains a discussion of the main conclu-

sions concerning team training. Possible study weaknesses are pre-

sented, and implications for additional research are outlined.

Conclusions Concerning Team Training

This study is significant as an attempt to provide information
concerning the effect of task training, group dynamics training, and
team skills training on the performance of working teams. The
research, for the first time, specifies a distinction among these
three types of training which may be employed to train teams. Prior
to this investigation, team training has primarily been viewed as a
subarea of group dynamics development. While emphasis has at times
been placed upon task training, team skills have been ignored. This
work provides preliminary laboratory data concerning the effectiveness
of task training, group dynamics training, and team skills training
such as load sharing in improving team performance and satisfaction.
The research deals with the triad of training methods as individual
intervention strategies and in combination with each other. The
result is a preliminary set of data concerning the effect of three
types of team training upon the performance of teams which may be
employed in future team training system design. The conclusions
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concerning team training which result from this investigation
are:

1. The type of training did significantly affect the ability
of subjects to complete the team mission but did not impact upon the
cohesiveness of team members. This finding counters the team building
and group dynamics literature, which suggests that team performance
will increase as a result of a spirit of team cooperation (Cartwright &
Zander, 1958; Shaw, 1976). This investigation confirms the skills
training orientation (Gagne, 1962a; Klaus & Glaser, 1968). The train-
ing of teams in a specific team skill to a defined level of competency
(Freed, 1962) significantly enhances the performance of the team.

Freed suggested an orientation to team training based largely
upon ad hoc team skills. This research employed general systems
theory as a theoretical basis from which a specific team skill, load
sharing, was derived. This team skill was then compared under con-
trolled laboratory conditions to two additional team training strate-
gies, task skill training and group dynamics training. The performance
of the teams which received the load sharing training differed sig-
nificantly from those teams which did not receive such training.

The cohesiveness of team skill trained teams was not signifi-
cantly different than that of group dynamics trained teams. Group
theorists will suggest that the time that group dynamics teams spent
together was not enough to foster an increase in cohesiveness. It is
perhaps true that given enough time together, any group may evolve
into a cohesive unit. There remain questions concerning the effec-

tiveness and the efficiency of such a methodology. It must be
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remembered that public sector law enforcement is a labor-intensive
enterprise that must compete for scarce resources. In such a context,
extensive allocations of time for training programs must be carefully
reviewed.

2. The sex of a team did not have an influence upon the
ability of subjects to complete a team mission or upon the cohesive-
ness of team members. As discussed in Chapter II, the major portion
of team experiments have dealt with male teams (Alexander & Cooperband,
1965; Briggs & Johnson, 1967; Fry, 1970; Klaus & Glaser, 1968). This
may be attributed to the large number of team experiments which were
conducted with military teams. Until recent years, such units were
composed mainly of male personnel (Parsons, 1972).

Female officers are playing an increasing role in law enforce-
ment operational assignments. As a result, we chose to investigate
the influence of the team member's sex upon the ability of subjects to
complete a team mission and upon team cohesiveness. This research
suggests that neither significantly different performance nor cohesive-
ness results from all-male or all-female teams.

3. Pretesting did not influence the ability of subjects to
complete a team mission or}the cohesiveness of team members. This
finding suggests that the pretest did not serve as an effective advance
organizer for Simulation 1 and Simulation 2. This result may be
attributed to the fact that the skills required for the simulations
were not self-evident. Engaging in a simulation was of little advan-
tage without having first acquired the skills which would allow a sig-

nificant increase in performance.
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The additional time spent in group activity did not foster
"emergence of cohesiveness" as suggested by the team building and
group dynamics literature. Group theorists may argue that not enough
additional time was allowed to foster increased cohesiveness. As in
operational settings, limited training time was available during this
investigation. Under such conditions it is clear that neither sig-
nificantly different performance nor cohesiveness resulted from pre-

testing.

Study Limitations

Three major study weaknesses have been of concern since the
inception of this research. The areas of consideration deal with the
design of the experiment, training that was conducted, and data that

were not collected.

Design

The first weakness of this study concerns the basic experimen-
tal design. The research was a laboratory rather than a field experi-
ment. The setting allowed more control and greater exploitation of
load sharing dimensions. However, the lack of face validity in the
training and simulations may have hindered commitment on the part of
the teams. Since the load sharing competency was derived from a
theoretical basis, there also exists a possibility that load sharing
is not a significant competency for operational teams. Transferability
of the laboratory results to a field setting may be questioned.

Face validity could have been improved through use of "police"

personnel to conduct the training program and a simulation environment
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which more closely approximated an operational setting. The impor-
tance of load sharing could have been validated through observation
of working teams. It also may have been wise to conduct field
research with operational teams.

A second dimension of the design weakness is the lack of a
system model to exploit all dimensions of the load sharing process.
The use of a computer model would have allowed more sophisticated
interaction between team members, yielding consequences which in turn
could have been dealt with by the teams.

Third, in this simulation the necessity to redistribute the
load was self-apparent. However, in operational settings the need
may not be as obvious. In the simulation there was little cost in
sharing a load and assisting other team members. In an operational
context there are distinct costs associated with load sharing in terms
of time, effort, and commitment. Operational teams may acquire load
sharing competencies but be unwilling to share loads when such per-
sonal costs are involved.

Finally, there exist questions of validity and reliability in
several areas. The training validity, performance validity, intra-
organizational validity, and interorganizational validity of the
training may be questioned (Goldstein, 1978).

The validity and reliability of the limited number of per-
formance measures are also subject to question. While the measures
possessed content validity, the concurrent, predictive, and construct

validity (Borg & Gall, 1971) of the variables is not known.
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The reliability of the performance measures was investigated.
Simulation 1 and Simulation 2 were compared through a Pearson Product-
Moment Correlation and produced a coefficient of 0.6383 (p = 0.000).

A partial correlation controlling for training produced an r of

0.5446 with 45 degrees of freedom (p = 0.000). Thus the performance
measures may be said to be highly related to each other and reliable
indicators of team performance. However, it should be noted that they
do not represent a repeated measures (xij) design (Glass & Stanley,

1970, p. 469).

Training

The second major study weakness was the training. It is pos-
sible that the 10-minute training programs were too short to adequately
develop team skills. This is especially true of group dynamics skills
which proponents contend "evolve over time" during team building
(Gordon & Howe, 1977). Compounding this weakness was the use of
videotaped programs to train group dynamics skills which require human
interaction.

Differential reading ability was not considered in the study.
However, it was apparent from observation that some subjects had a
great deal of difficulty reading the call cards and extracting infor-
mation necessary to classify the complaints. In fact, one team member
in the load sharing group was observed who could not understand the
mission. As the first simulation progressed, other team members grew
increasingly frustrated. On the fourth call the three other subjects

began taking the card from the student immediately after it was drawn.
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The three then classified the call as a team. This process continued
through the second simulation. It seems likely that the design would
have been strengthened by the inclusion of some base qualification
measure to assure that subjects were capable of being trained.

A third training weakness was the time during which the train-
ing took place. The experiment was conducted two weeks prior to the
end of spring quarter. As a result, there existed problems of moti-
vation. Some team members did not keep training appointments. More
of a work atmosphere might have existed had the experiment been con-
ducted during the fall or winter quarter.

A fourth difficulty was inherent in the training conditions.
The training room was not air-conditioned and was on the top floor
of an old building. Although a fan was placed in the training room,
the temperature at times exceeded 90 degrees. The conditions were not
conducive to sitting for extended periods of time to view videotaped
presentations. However, the type of training was randomly assigned
throughout each training day.

Finally, there was a contamination problem on two levels.
Many of the individuals who participated in the study were criminal
justice majors or had classes together. However, the specific pur-
pose of the experiment was unknown to the students. The fact that
teams were receiving different types of training was not clear to the
research subjects though the experiment was a topic of conversation.
On a second level, the physical facilities used in the experiment

made it possible for students in one room to overhear some of what was
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going on in other rooms. The contamination was most often in the

form of system noise rather than intelligible training programs.

Uncollected Data

An additional weakness in this study was the failure to col-
lect certain data. No information concerning friendship between
team members or work with other team members was requested prior to
the experiment.

A more serious data void resulted from the absence of trained
observers. As a result there was no determination of the length of
time it took for teams to redistribute their load. In addition, some
teams not trained in load sharing began to redistribute calls and
balance the call load among team members on their own. No systematic
means existed for determining when such teams first began sharing
loads. Based upon random observation, it appeared that male teams
were more prone to begin load sharing even though not trained in its
use. Female teams, by contrast, were more prone to complete a mission
without attempting to find ways of making the tasks easier. A pretest
sample larger than 32 may have highlighted the necessity of determin-

ing at what point specific teams began to share their load.

Implications for Additional Research

This research project made extensive use of videotaped train-
ing programs and of simulations. The methodology provided a sound
format for obtaining basic information concerning the team training

process.



71

The validity and reliability of the training interventions and
the validity and reliability of the performance measures should be a
major concern in future exploratory research of this type. An effec-
tive means of conducting controlled group dynamics training within a
reasonable time frame must also be explored. Given these concerns,
the following research areas emerge as a result of this study:

1. Replication research should be conducted under field con-
ditions with operational teams.

2. Research involving additional dimensions of the load
sharing competency should be conducted employing a simulation model
(Davis & Behan, 1962).

3. A complete taxonomy of team training competencies based
upon general systems theory should be derived, designed into training
systems, and tested.

4. The impact of mixed male and female teams upon completion
of the team mission and upon cohesiveness of the team should be
tested.

5. Research concerning motivation which causes use of team

skills which have been trained should be conducted.
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TEAM CODES
Males Females
PT T+ M 9. PT T+ F
1.1 M-7 9.1 F-4
1.2 M-9 9.2 F-8
1.3 M-21 9.3 F-13
NP T+G M 10. NP T+G F
2.1 M-15 10.1 F-15
2.2 M-23 10.2 F-23
2.3 M-24 10.3 F-24
PT T+L M 11. PT T+L F
3.1 M-6 11.1 F-6
3.2 M-12 11.2 F-16
3.3 M-16 11.3 F-17
NP T+L M 12. NP T+L F
4.1 M-14 12.1 F-5
4.2 M-19 12.2 F-10
4.3 M-20 12.3 F-18
PT T+4B M 13. PT T+B F
5.1 M-11 13.1 F-3
5.2 M-22 13.2 F-20
5.3 M-17 13.3 F-21
NP T+B M 14. NP T+B F
6.1 M- 14.1 F-22
6.2 M-5 14.2 F-7
6.3 M-8 14.3 F-19
PT T+N M 15. PT T+N F
7.1 M-2 15.1 F-9
7.2 M-10 15.2 F-12
7.3 M-13 15.3 F-14
NP T+N M 16. NP T+N F
8.1 M-3 16.1 F-1
8.2 M-4 16.2 F-2
8.3 M-18 16.3 F-11
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