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ABSTRACT

The problem of operational user acceptance of naval training R&D studies and training devices

s presented.

A number of constraints on acceptance are described, inciuding deficiencies in
motivational conditions, deficiencies in social role assignments, deficiencies in official

organizational policy and structure, nadeguate defense R&D contracting methods, Tack of
integration of the user into the trainer system acguisition process, other-than-rational user

responses to R&D studies in training, and deficiencies in training device design.

ary model of the acceptance process is presented.

necessary for operational acceptance and training effectiveness 7s discussed.

A prelimin-
Finally, the degree of physical fidelity
It is concluded

that this paper and related recent work form a basis for the development of alternative ap-
proaches to solving the user acceptance problem.

INTRCDUCTION

Scientific research and development {R&D) is a
major institutionalized means for creating im-
provements in military technology. The R&D com-
munity creates these improvements not only by
constantly advancing the technological data base,
but also by introducing that technology inte
fleet operations. In fact, the force for change
from “"technology push® (12} by R&D agencies has
been traditionally -stronger in generating opera-
tional requirements than that from "“requirements
pull" by the operational fleet whe formaliy es-
tabTish Navy requirements (28). Training techno-

togy has also advanced rapidly in the Tast decade.

However, there is considerable evidence that
training organizations are reluctant to accept
the introduction of R&D studies. .In addition,
acceptance of specific training devices is a
major problem. There has been very 1ittle in-
vestigation of the factors influencing the ac-
ceptance of new training methods introduced by
R&D studies. RE&D has generally fulfilled its
role in creating the potential for useful changes
in operational training, but has not developed

. an adequate model %o assist in how change should
be managed. Basic organizational and human re-
sistance to change has remained stable, whereas
the rate of change itself has greatly increased.
A major task of training R&D, therefore, is to
develop managerial methods for the successful
planning and implementing of changes in train-
ing technology.

Importance of the User Acceptance Problem.

Improved acceptance is especially critical now
for seyveral reasgns:

. 1. Significant advances in effective
training technology remain to be incorporated
into the Fleet. Computer fraining technology

-and maintenance training (23) advancements
are two major areas of "gaps” between available
technology and its applied use. In addition,
further R&D studfes need to be performed to
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evaluate and improve currently implemented train-.
ing systems:

. 2. A variety of low-cost, Tow-fidelity
approaches to training system design are nhow
under development. The degree of physical
fideTity (realism) has been shown to be the
singie most important variable in gaining user
acceptance (7). -However, the current practice of
"byuying” user acceptance of simulation training at
the {high) cost of increased physical fidelity is
being gquestioned. Thus, the loss of acceptance
from fidelity sources requires improved accep-
tance conditions from areas other than fidelity.
This issue will be discussed. in. a subsequent
section,

3. There iis an increasing need to intro-
duce and to have accepfed tralning Tmprovements
as early as possible.. Over the past decade the
time to acquire & major weapon system (and re-
Tated training materials) has steadily increased .
{11). 1n the current environment of internation-
al tensien, it is Imperative that the user be in-
a position to move the acquisition process along
and to 1ncorporate training improvements as
rapidly as feasible.

4, - Training technology will be increas-
ingly intedrated into ongoing fleet operational
systems. With the advent of portable, rugged,
and -compact training systems has come the possi-
bility of training aboard ship (called onboard
training or OBT} -- either in the form of origin-
al or refresher training (e.g., landing refresher
trainers in the pilot ready room as currently
envisioned by NAVTRAEQUIPCEN - see 25). Recent
shipboard weapon system design with new class :
destroyers includes provisions for embedded ) .
training devices used to support team training.
The success of the 0BT concept will depend criti-
cally on acceptance of this concept by fleetf
personnel.

5. An especially critical proklem of
accepting flight sTmulators as f1ight hour




substitution devices now exists. In a document

8) issued by the Chief of Naval Qperations (CNO},
authorization and plans for-achjeving a 2b% re-
duction in Navy fiight hours (and huge fuel
savings) by the end of FY 81 were stated.
flight simulator was viewed as a potential
flight substitution device by higher command
echelons of the Navy. Local training commands,
however, have continued to view the simulator as
a means for augmenting rather than replacing
aircraft training. This discrepancy between
perceptions of the purpose of -the device is a
major reason for the documented underutilization
of aviation training devices and the consequent
failure to demonstrate cost savings through
f1ight hour reductions (Navy Audit Review, 24).

The

6. Operational tasks and equipment are
becoming increasingly complex (14) and human
error correspondingly prohable and costly. Thus,
greater reliance of training substitutes for
.operational environments will be necessary, for a
variety of both high-cost and low-cost forms of
training.

Focus af this Report. The focus here is on ac-
ceptability of new training methods by training
system users. .Acceptance of training, however,
1s regarded as a tri-service problem and a con-
ceptual model of the acceptahce process needs to
be developed for tri-service use (see belaow).

A second major focus is on the factors support-
ing the introduction of R&D studies into train-
ing organizations, in contrast to subsequent
testing, installation and institutionalization

of the change into ongoing fleet training cycles.
Cbviously, successful acceptance at the beginning
will make subsequent impTementation much more
tikely.  Although this report will often illu-
strate the process of acceptance in terms of an
R&D study with a training device, the successful
introduction of R&D studies in all operational
training areas is of prime concern. Where de-
vices are mentioned, they will be aviation train-
ing devices (ATDs) due to the authors® experience
in this area and the high cost of these trainers.
Underutiiization and even non-utilization of ATDs
has been documented for both Air Force (7) and
Navy (20) devices. These iwo sources are the
only studies that have systematically reviewed
the effects of different user attitudes and de-
vice Ffeatures on utilization of ATDs. Many of
the observations made by .these earlier reports
regarding ATDs were supported herein as also be-
ing relevant: to the acceptance of RRD studies.
Additional observations have been provided in the
present. paper regarding acceptance of R&D, many
of which would seem to apply as well to ATD ac-
ceptance. Further, z model for user acceptance.
of R3D has been developed which represents a be-
ginning effort to integrate theoretical 1itera-
ture from the general area of organizational
change with the earlier and present observations
from ATD and R&D field implementations.

Perspectives on Acceptance and Change.

1. Who has the acceptance problem? There
is a natural.tendency to focus on the operation-
al user when thinking about acceptance of R&D.
If R&D studies or results are not accepted, the
user may be Tabeled as resistant to change. The
view here is that the user can take neither
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-credit for acceptance nor blame for the rejection

of R&D efforts. Instead,
a large number of factors
at the individual, group, organizational, and CNO
Tevels. Acceptance is a training system output
and therefore the system should be the target for
change. .

acceptance depends on
infTuencing training

A major purpose of this report is to identify a
number of general constraints on acceptance,
only some of which exist at the operational user
Tevel.

2. Is high user acceptance the goal of
R&D efforis? User accepiance is a continuous
variable ranging between the extremes of complete
rejection of an innovation to compiete acceptance.
It is apparent that even the most effective and
economical trajning program or device can have no
value if it is rejected {unused). However, com-
pléte acceptance of a training method is not
necessarily desirable either, since acceptance
also may be based on reasons other than effec-
tiveness and economy. Caro, Shellnutt, and
Spears (7), e.g., have made an important distinc-
tion between acceptance of a device as used and
acceptance of a device as 1t was designed to be
used. In flight training, there is congiderable
evidence that even when devices are well accepted,
their capabilities are often underutilized (29).
Operational Flight Trafners {OFTs), e.g., are
often highly accepted only as Cockpit Procedures
Trainers {CPT). The primary goal of R&D efforts
is not on maximizing user acceptance, but on
maximizing organizational effectiveness and economy
of the training organization.

3. Is the proposad change always desir-
able? The perspective taken here is that, in
specific R&D siudies planned with a particular
user group, change introduced by the R&D should
only be considered after careful diagnosis of the
existing training program. Thus, R&D scientists
are not to be Tabeled only as "change agents" but
also as "interventionmists®, a term used by
Argyris {2) to characterize a person wha inter-
venes to dfagnose an organization's effective- .
hess, but who does not necessarily follow through
as a change agent.

Some R&D studies are ill-conceived; appro-

priate diagnosis may reveal that there is no
‘training problem as originally conceived, or that
-the proposed R&D effort is irrelevant to correct-
ing the fdentified problem, or that the original
R&D problem is not sfgnificant. Or there may
exist a variety of constraints on acceptance
which make the study infeasible. These con-
straints on acceptance are the most compelling
reasons: for deciding not to introduce change,
since almest all training programs could stand
some improvement and almost all R&D studies can
be {and usually are) adapted to become more rele-
vant to the needs of the local operational group.
The rational approach to R8D planming includes
the option of not doing R&D studies where a var-
iety of constrainis on acceptance of change makes
the study exceptienally risky or infeasible.

. These constraints which exist at all Tevels of

the Navy training command structure, will be de-
scribed in detail below.

4. To increase acceptance, should the man
or the machine be changed? 1n traditional human

B



factors engineering, there is a focus on how man
interacts with machines {e.q., training_dev1ces).
To "perfect" the interaction, a scientist can at-
tempt to change either the man or the machine.

-One approach emphasizes changing the ‘man through

"attitude: engineering” to increase acceptance of
device features existing in current trainers. An
apparently more common approach is to faocus o -
the design characteristics of the training machine,
espacially in terms of physical fidelity or
realism. Both approaches need to be included in
any comprehensive framework of the acceptance
process. In addition, the framework must include
"man-man® interactions among users, sponsers, and
R&D personnel throughout the entire training sys-
tem acquisition process, from introduction of
initial R&D studies, through design reviews, ini-
tial device evaluations, and subsequent training
support. Grace (15), in her 1979 presidential
address befere the Human Factors Society, has
pointed out that human factors specialists' have
traditionally overemphasized machines, devices,
and systems, relative to human interaction prob-
lems in the design, development, and use of these
machines.

5. Is a scientific approach to the prob-
Tem of user acceptance possible? -Some may resist
the idea that science can be used to analyze and-

- actually influence something so apparently nebu-
- Tous and subjective as "acceptance". Although

the state of science is not well developed in

the acceptance area, there are some theoretical
and empirical bases for influencing Tevels of
acceptance. An initial step in the scientific
approach would be to document the extent of vari-
ation of acceptance found in various aspects of
naval training. - Factors that influence accep-
tance would subsequently be jdentified, de-
scribed, and prioritized for different applica-~
tions. Then improved metrics for these factors

- would be:generated. A conceptual framework

consisting of these factors and their relation-
ships to one another would be developed to under-
stand the process of acceptance and to use as a
basis for predicting acceptance levels in parti-
cular situations. Some of these factors have
predictable, but uncontrellable consequences on
acceptance levels;.other factors are controllable
by those with influence in the training command
structure. The R&D community can become more
proficient at managing the introduction of train-
ing innevations by applying those factors that
can be controlled to influence .acceptance,

Grganization of this Report. The remainder of
this paper is organized into four major sections:

1. Termirelogy of user acceptance

2. . Major constraints on acceptance

3. Conceptual framework for acceptance

4 Issues in user acceptance
TERMINOLOGY OF USER ACCEPTANCE

Definition of the User. The usual focus on ac-

~ ceptance is on the cperational user -- the Jevel

at which a training device or system is operated
or maintained. However, in terms of the success-
ful introduction of an R&D study, acceptance
must exist on at least two additional levels --
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the sponsor or funding level, and the technical
pr scientific level responsible for immediate
management of the R&D study. If acceptance depends
upon several levels of users, an overall metric
of acceptance wouTd include input from each of
these primary users. The role of each user would
reflect his major expertise and needs at each
level. Thus, acceptance would be maximal when
the RAD work was seen as: (1} credible by the
aperational user wha uses his operational exper-
tise to judge the training value of the RED work;
{2) affordable by the sponsor user who uses his
cost-benefit analytic expertise .to. judge the
value of the proposed work in terms of funding
requirements of competing programs; and (3)
researchable by the scientist user who uses his
technical expertise to judge the scientific value
of the work. Uniess the subsequent text refers
specifically to the sponsor or the scientific user,
it should be assumed that the user is the opera-
tional one.

‘Definition of Acceptance. At the scientific user

Tevel, there are weli developed rules or validi-

"ty factors for accepting as worthwhile a proposed

R&D study (cf., 6). At the sponsor user level,
there also exist established procedures, federal
regulations as well as statutory proscriptions

to Jjudge the acceptability of a study in ierms-
of funding 1imits, appropriate funding appropria-
tions, service priorities within funding cate--
gories, fiscal year time constraints on obliga-
tion, expenditure of funds, etc. At the cper-
ational user level, however, the criteria for

~accepiability typically are not based on scienti-

fic, reguiatory, or statutory grounds. The
criteria for acceptance are based mainly on a
tradition which requires the user to make primar-
fly subjective determinations of training value.

“Subjective opinion will undoubtedly continue as

a primary measure of acceptance. Although high
subjective acceptance of training methods does
not guarantee optimal training value, it is cer-
tainly true that an absence of subjective support
will reduce the use of methods that may be high-
1y acceptable to both scientific and sponsor
Tevel users. .

A complete operational definition of acceptance
will include all three user levels. In addition,
within each user level, there may be several
Tevels of acceptance of change {as modified from
Hersey & Blanchard, 16) that can take place:

1. Individual knowledge of an alternative
training method.

2. Individual attitudinal commitment to
the alternative.

3. Individual behavioral commitment to
the aTternative.

4. Group behavioral commitment to the
procedures called for by the alterna-
tive. ’

5. Organizational/Institutional policy
comnitment to the alternative.

This expanded definition of acceptance adds two
important perspectives to the attempts of R&D to
introduce behavioral changes -in training prac-

tices: (1) failure to obtain behavioral change,



2t either the individual or group level does rnot
necessarily mean that no change in knowledge or
attitude has taken place. These "lower Jevel"
changes in knowledge and attitude can provide an
important basis for subsequent attempts %o ob-
tain behavioral commitments; {2) even change in
the form of hehavioral commiiment may fail to
have Tonger term impact if the innovation does
not become institutionalized into the organiza-
tion's training policies. -

Finally, each of these levels of acceptance are
continuous variables. Thus, the R&D scientist
should not expect to obtain, nor the user feel
compelled to provide, unqualified acceptance.

It is essential that the user understand that
his "acceptance" of an R&D study does not neces-~
sarily constitute complete agreement with the
proposed change. He should accept, however, the
responsibiiity to honestly attempt to evaluate
the training consequences of the implemented
change.

CONSTRAINTS ON OPERATIONAL USER ACCEPTANCE

An anailysis of the acceptance problem from a sys-
tems point of view reveals several kinds of con-
straints that mitigate or even prevent acceptance
of an R&D study or of an ATD. These constraints
exist at all levels of human behavior, including
the personal,. social, and organizational levels
of the Navy. Listed below are several major
kinds of constraints:on acceptance. Although
there is some overlap between these various con-
straints, they do appear to circumscribe the
classes of limitations that would need to be con-
sidered (and further developed) in any comprehen-
sive treatment of the acceptance process. ’
1. Deficiencies in User Motivational
Conditions.

2. Deficiencies in User Role Assigrnments.

3. Deficiencies in Official Navy Policy
and Structure.

4. Inadequate Defense R&D Contracting
Methods.

5. Inadequate Integration of the User into
the Weapon Systems Acquisition Process
through Participative Management (PM).

6.  Other-than-Rational User Responses to
R&D Studies and to ATDs.

7. Deficiencies in Training Device Design.

Deficiencies in User Motivational Conditions.

It is axiomatic that there must be some personal
motivational basis for the acceptance of an R&D
study or a new ATD. Adams (1) has recently
stated that one of the five major learning prin-
ciples on which ATDs are (or at least should be)
designed and used is trainee motivation to per-
vorm the task. He refers to this principle as
"cu§tomer acceptance”. While it is true that the
trainee's motivation to practice is important,
the more crucial training element for both the
acceptance of R&D studies -and the use of an ATD
itself appears to be the instructor. If the in-
structor fails to accept the innovation, it will
not reach the. trainee. .Moreover, the instruc-

tor's attitudes and role modeling play crucial
rales in motivating the trainee to use an ATD
{ef., 7). It is also the instructor who is:ina _
position to commit himself to impiementing the
training methods proposed by the RE&D.

An analysis of the motivational conditions common-
ly found when instructors participate in R&D pro-
Jects reveais serious deficiencies. These in-
clude:

1. Little or no official recognition [via,
e.g., Titness reports, acheivement awards) is
given for instructor contributions to R&D. As a
result, the R&D is perceived as a low organiza-
tional priority and unrelated to their position
in the Navy.

2. Incentives other than official recogni-
tion are alsg deficient. Although the instructors
are essential to Tmplement the siudy, they re-
ceive Tittle credit for stuccessful outcomes.

3. Participation in R&D often increases
the total workload of users such that: (a) ab-
normally Tong and/or time-stressed periods are
required to accomplish the job; (b) participation -
in R&D threatens performance on ather tasks {of-
ten more critical in terms of fitness reports,
advancements, etc.) due to time taken from these
tasks for R&D assignments. Thus, R&D may be
viewed by users as a work overload as well as a
threat to their position in the Navy.

4.  R&D studies are-sometimes perceived by
instructors as an assault to their professional
status. First, there are ways to significantly
improve training which users feel they should
have implemented but did not. Thus, R&D can
threaten the users' status as training designers.
Secondly, some training operations (e.g., evalu-
ating and diagnosing student performance, provid-
ing remedial practice) that the instructors feel
pride and security in being uniquely qualified to
perform can be proceduralized, automated and/or
made more objective.. In these ways, R&D can
threaten the status of user as instructors (i.e.,
instructional techrnology might replace them or
at least diminish their importance -- the "John
Henry effect").

5. The use of low-cost, Tow-Tidelity
trainers, although able %o provide effective
training, can be interpreted by instructors as
another sign that they are "less elite" than
other occupational specialties in that their
group has to "make do" with "inferior supplies".

6. Instructor time spent in a trainer can
decrease instructor time with operational train-
ing equipment (e.g., aircraft). However, career
advancement, as well as personal enjoyment, often
seems . to depend on use of operational (vs. simu-
lated) equipment. Thus, RAD that seeks to re-
duce the fpefficiencies of training with opera-
tional equipment can threaten both the enjoyment
and career advancement of the user, |

7.  Although the principle of feedback is
central to both motivational and learning theory,
R&D persennel in training have been criticized
for not providing knowledge of R&D results to the
participating training organization. In a recent
example, an operational squadron was less than



enthusiastic about starting a new study partly
because they hadn't received even the final re-
port of a study completed two years earlier,

8. There are predictable psychological re-
sponses to change which Tead instructors {and
others) to resist innovation. Such resistance
is well documented (33) under a variety of condi-
tions, including fnnovations in training and
educational methods:

a. Basic security needs will be com-
promised in the face of uncertainty induced
by the changes. For example, the instructor
can feel unqualified to implement new proce-
dures.
the

that

b. A second natural rasponse to
innovation is that more effort will be
nacessary to implement the change than
required to continue older procedures.

c. It is also frequent for the imple-
menting grganizational unit to feel criti-
cized in the face of the change. No amount
of logical persuasion and discussions re-
garding the value of change can completely
counteract the instructor's conclusion that
current performance may hot be adequate.
Since there are few absolute standards of
the value of his work, the work of the imple-
menting instructor personnel is judged Targe-
Ty on the basis of relative standards, in-
cluding R&D evaluations.

d. Finally, the members of the imple-
menting organization will likely experience
some degree of loss of freedom (or even per-
ceived manipulation] by an outside agent.

In discussing the personal response to man-
agerial ‘control systems, Cleland and King
(9, pp. 330-331) have identified several
common yet unintended consequences af con-
trol systems (as paraphrased from McGregor,
21). Managerial control and related re-
strictions on freedom initiated by R&D may
yield: (1) failure to comply with the full
requirements of the control system; (2)
antagonism -to the: contrels and to those who
adninister them; (3) unreliable performance
information due to erronegus and/or mislead-
ing reporting; (4) necessity for ¢lose sur-
veillance by managerial staff; and {5)

high administrative costs due to the expense
of surveillance.

Deficiencies in User Role Assignments. Inade-
quate T1aison between R&D personnel and users
also exists because of a tack of proper defini-
tion, acceptance and performance of social roles
for various members of an R3D project. The social
role Titerature, usually defines two kinds of
role "stresses" -- role ambiguity and role con-
flict. Role ambiguity refers to a lack of clear
definition of one's appropriate roie behaviors;
role conflict refers to two or more clearly de-
fined roles in which simultanecus performance
prevents either role holder from successfully
fulfilling his responsibilities. A prevalent
exampie of role conflict is between the R&D
scientific role responsibility and the instruc-
tor's primary role to rapidly provide trained
pilots, which very often requires training com-
mand resources completely devoted to the "ur-

gency" of .meeting the squadron training needs.

To further aggravate the situation, many R&D ef-
forts can provide only partial answers to train-
ing problems, which are not solved until several
such answers are pieced together. The coopera-
tion of users can become severely strained when it
becomes clear that the slow, cautious, methodical,
self-critical approach of the R&D project is mot
qoing te provide answers fast and sure enough to
satisfy their current operational needs. Opera-
tional restrictions on experimental control can
slow the R&D process by necessitating further RED
to answer questions about possible influences of
uncontrolled variables.

A deficiency more serious than that of role con-
f1i¢ct is role ambiguity. There is no basic con-
flict between users and R&D personnel in terms

. of their basic responsibilities for enhancing

- working with R&D personnet.
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training effectiveness. There is:a problem, and

resultant stress for both parties, however, when

roles are ambiguous, as currently exist for users
Clear roles defining
expected 1iaison behaviors are absent.

There are at least two predominant kinds of response

to role ambiguity. One may become “irresponsibie"
and give up trying to play any role at all, Or,
an individual may try to assume all the behaviors
that might fall under the jurisdiction of his
usual organizational respansibilities. This
latter response is fairly typical of pilot train-
ing 1in which instructors usually approach their
job with a high sense of responsibility. How-
ever, roie assignments are inappropriate when
users attempt to evaluate technical research as-
pects of R&D efforts, such as research design.

and statistical analysis. When users begin
taking on the rale of R&D personnel, a third kind -
of role stress, which could be called "role over-
lap", develops. With role overlap, neither party
in the relationship can feel responsible for
successtul role performance since: there are mut- -
tiple claims on “ownership" of -the role behaviors.
Like role ambiguity, role overlap can also lead

to irresponsibility. If skilled R&D personnel

are not given the opportunity by users to deal
with the technical research issues, they are not
Ypasponse-able”; if highly influential users do
not have the necessary research expertise, they
are not "able-to-respond”.

There are several areas in which inappropriate role
overlap currently exists:

1. Replication of a previous study (where-
by the experimental conditions of an earlier
experiment are essentially reproduced) often is
viewed by users as “duplication of effort". Du-
plication of effort occurs and should be avoided,
according to many users, where two or more R&B
projects address the same general goals {e.g.,
optimization of the same training device), How-
ever, when the R&D objectives have critical im-
plications for human Tives, money, and mission
success, multipie approaches to the same R&D
objectives can be quite desirabie and -even imper-
ative., Egqually important, replication plays a
critical scientific role in the R&D process in
terms of defining the external validity or
generalizability of previous findings across
time, subjects, assumed irrelevant variations in
experimental procedures, etc. In the case of
truly- independent replications, R& findings be-



come extremely credible where similar conclusions
are reached. Behavioral research is replete with
experimental findings that cannot be replicated
even under tha best of conditians. Thus, repli-
cation needs to play a much greater role, espe-
cially in operational settings of minimal exper-
imental control.

2. - A relatively large sample size is con-
sidered by the user to be essential in order for
any objective of the R&D project to be met. How-
ever, .the size of an adequate experimental sam-
ple is a complex matter involving consideration
of a number of design and statistical issues
{e.g., the use of repeated measures, the error
variance of the sample population, the extent to
which experimental controis can be implemented),
and the nature of the study objectives.

3. Operational users often want to consi-
der the cost of the R&D as part of their evalua-
tion of the project. This practice is inappro-
priate because R&D costs should be evaluated in
a context of its contribution to technolegical
information bases, as well as to the development
of specific new . products. Since, at best, users
only have information ralated to the value of
potential new products for their particular
situation, user efforts to evaluate the general
costs and benefits of the R&D are not completely
meaningful.

4.  The need for R&D is diminished in the
view of users. to the extent that they perceive
their current training program as already success-
ful. However, a major role activity of R&D
scientists 1s to provide an independent assess-
ment of organizztional effectiveness. In addi-
tion, :their responsbility is to help assure that
a2 successful program is preserved over time
through documentation and standardization of
training procedures. Further, it is important
to determine as precisely and accurately as pos-
sible what the criteria for training program suc-
cess are, how well the training is in fact work-
ing, and what specific aspects of the training
are contributing to or detracting from the level
of success -observed.

5. It is often expected by users that de-
tails of the research design for solving the R&D
problem will be discussed very early in the pro-
Ject and often in the first kick-off meeting with
users. This view conflicts with R&D requirements
to delay specification of such details until
appropriate rationale for such details can be
obtained, which'often involves ‘the cooperation
of the users who are requesting the details. It
often happens that the R&D team is pressured in-
to becoming too detailed too soon, with the re-
sult that the RZD design is quickly criticized
as being inappropriate for the particular opera-
tional sitwation in question. Such criticisms
are ysually valid since a major contribution of
users to R&D is to help determine an R&D design
that is well suited to their particular situation.
Thus, discussfons at initial meetings between
R&D personnel and users should include only the
level of detail needed o evaluate the general
R&D approach in terms of specific operational
constraints such as current training schedule,
instructor personnel and student throughput.

R3D managers have often been deficient in the
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application of participative management (PM) to
capitalize on the user's expertise. PM could
assist to more clearly define appropriate user
raTes {see below).

Deficiencies in Official Navy Organizational
Policy and Structure. There are a number of con-

straints on acceptance which have 1ittie or noth-
ing to do with individual motivation of the user
or his social role interactions with R&D per-
sonnel. Direction from official policy at the
training organization or even regional or nation-
al Tevel of influence can restrict the success-
ful introduction of R&D. An understanding of
some of these policies can be extremely valuable
because policy changes can help to overcome "Navy
Palicy" obstacles. Less directly, poiicy modifi-
cations aiso can aid in resolving the constraints
discussed throughout this paper.

1.  There is a prevalent and generally sup-
ported view in the Navy that R&D should be con-
ducted with no interference with ongoing opera-
tional training. Semple (29), e.g., has specifi-
cally advocated a guest-host relationship in
conducting training effectiveness evaluatfons
with operational user hosts. A policy statement
From the Chief of Naval Education and Training
(CNET) subsequentiy formalized Semple's not-to-
interfere-with-training concept. However, since
most important RAD .conducted in operaticnal set-
tings requires some such "interference®, this
conception often is counter-productive. Lacking
a generally accepted definition of what inter-
ference means and how it applies to various R&D
situations, this view can be taken literally and-
enforced by the user in cases where it should
not be. A policy of non-interference also con-
tributes to the impression that R&D js a Jow
priority activity which is to be tolerated, if
necessary, but is not to be given sericus consi-
deration by the user organization.

2. 7 Current Navy policy requires frequent
instructor rotation and training support person-
nel turnover. Thus, in -the process of introduc-
ing an R&D project, one or mdre key personnel
are almost always about to Teave the organization.
For these individuals there is no incentive to
make a commitment to the project since any bene-
fits resulting from the project probably will not
occur until Tong after their rotation date.  In
addition, all the risks and uncertainty of change
common to the initiation of any R&D project will
be experienced if a commitment js made. Further-
more, frequent personnel rotations create prob-
lems when new users come to the project subsequent
to its-initiation. EFforts to indoctrinate users
to the project need to be repeated each time a
new member arrives. The new project members do
not have the benefit of Ffeeling that their efforts
have Tnfluenced the determination of project goals
or the methods used to achfeve them. The issue
of turnover fs a crucial one in gaining initial
acceptance as well as continuity of acceptance

" throughout the project.

3. The typical aviation training organiza-
tion does not provide guidance for adequate in-
structor pilot {IP) training. Current instructov
training policy is almost entirely on the job
training (0JT) conducted very informally and
sporadicaily as primary training schedules and
other commitments permit. The training provided



ta prospective instructars is not a basic but a
collateral duty of the “gualified" instructor.
As a consequence of inadequate instructor train-
ing to operate KT1Ds, R&D with ATDs is Jess Tike-
ly to be accepted for at Teast three major rea-
sons:

a. The new instructor: is forced to
develop his own unigue training tech-
niques used with the :ATD. The emotional

commitment to methods that one ‘has developed -

himself is generally much stronger than
those recommended or required by other peo-
ple, such as R&D personnel (cf., 32}, Thus,
there is 1ikely to be much greater resis-
tance to a proposed change in training tech-
niques than if the techniques were relative-
1y standardized across instructors.

b.  The Tack of standardized instruc-
tor training and consequent diversity of
opinion about what is important in training
make it very difficult to achieve a cohesive
user position in support of certain proposed
changes in ATD training. In addition, the
integration of new standardized procedures
with instructors who previously have used
highly heterogeneous training procedures is
a problem because the relatfonship of the new
procedures to existing ones needs to be
examined on an individual instructor basis.

c.
informally from older to newer instructors,
much of the original information is lost
due to limitations in recall, oversimplifi-
cation, etc.
of the capabilities of ATDs over time heips
explain the well documented fact of under-
utilization (e.g., using an OFT as a CPT}
of a wide variety of ‘Air Force and Navy
ATDs.  Thus, research projects which attempt
to foster the use of the full capabilities

- process of ATD acquisition.
- have found that participation of Air Force users

- acquisition and subseguent evaluation, including

As device utilization metheds pass -

The natural oversimpiification -

of an ATD which has been passed on by sever- |

al generations of instructors may meet with
considerable resistance from current in-
structors.

&

With certain exceptions, such as the
presence of Fleet Project Teams (FPTs), Tocal
training commands often do not have policy sup-
port for the personnel and resources required to
accommodate an R&D effort. Some organizations
are genuinely overloaded with existing opera-
tional training responsibilities.

Inadequate Defense R&D Contracting Methods.
Government -contracts involving operational
training organizations tend to ignore the real-
Tty of the user acceptance problem until the
contract work- has begun. Scientific officers
monitoring these contracts seldom require the
contractor to develop a methodology for gaining
acceptance. Nor is there a contractual reguire-
ment to document successful and unsuccessful
acceptance methods. Consequently, there are ro
contractual provisions for the necessary time

in the early part of the schedule to achieve
acceptance milestones nor are there funds al-
Towed to achieve and to document these milestones.
Thus, each new R&D study is forced to "rush
through" the acceptance problems by placing
further pressure on the user. This pressure is
appiied without benefit of the lessons Tearned

from previous studies that have experienced
similar difficulties.

Inadequate Integration of the User Inte The
Trainer system Acquisition Process: A Lack of
Participative Management. - The formal structure
of the Weapon System Acquisition Process, includ-
ing training system development, requires user
input and participation at several points in the
Caro et al. (7)

during ATD design as well as during initial ATD
effectiveness evaluation in the training envir-
onment, significantly improves attitudes toward
the ATD.  Mecherikoff and Mackie (22) found that

a lack of such participation among Navy person-
nel created a strong negative attitude of "not
invented here." Thers generally has been Tlittle
systematic application of participative management
(PM) techniques to the entire process of trainer

initial effectiveness evaluations and tater ATD
training optimization studies. PM has not been
applied due Targely to the three Timitations
indicated below:

1. lack of recognition of the value of PM
as a general tool for gaining acceptance of -
change. : :

2. lack of operational definitions as to

how PM should be implemented during a specific
proposad change in training methods.

3, lack of formal documenfation of success-
ful applicaticns of PM to specific military
training organfzations.

A successful introduction of an R&D study will

be more Tikely if it is made clear to users as
soon as possible that a participative approach is
desired. There is considerable empirical support
for the value of PM as a general tool for intro-
ducing organizational change (16). In addition
to the empirical basis for using PM, there are a
number of more "intuitive/logical® reasons for
using PM:

1. PM makes use of subject matter experts
(SMEs) from the trainfng command to provide
necessary information to R&D personnel. Informa=
tion regarding current training system practices
and ‘resources as well as suggestions for alterna-
tive R&D -approaches and methods are especially

- critical in: the complex system in which aerospace

training takes place.

2. - PM allows the SME to Tearn that he is
valuable. A natural response to change, de-
scribed earlier, is a feeling that one is being
criticized for inadequacies. With PM used to
introduce change, the SME learns that he is not
beiny replaced. Certafn behavioral practices of
training may be replaced, however. To the ex-
tent that SMEs feel that they are being evalu-

"~ ated, PM encourages them to participate in deter-
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mining the basis on which their efforts can be
Judged (16)}.

3.  PM reduces the natural resistance dua
to uncertainty of an unknown change and its
consequences .

4. PM reduces the natural resistance due



£0 the perceived loss of freedom initially attri-
buted to presence of R&D personnel. The P¥ ap- -
proach encourages full expression of dissenting
opinions and is consistent with the democratic
decision-making ideals generally held by this
country,

5. PM allows the user to understand the
Tikely level of compiexity of the proposed change.
IF the user does not grasp how everything ties
together in the R&D plan, he is Tikely to make
changes {especially an upgrading of requirements)
during the study without evaluation of the proba-
ble impact of changes on technical performance,
schedule, or cost risks {10).

6. PM provides a cantext for group activi-
ty which can satisfy certain social needs such
as aftfiliation.

7. PM identifies personal sources of
necessary support for the change who were not
initially part of the group participation.

8. PM informs "outsiders" -of the informal
rules of the organization which can complement
the formal support of change.

9. As a result of a number of the forego-
ing advantages of PM, PM increases the organiza-
tional members' commitment to the change goals
and objectives established. This consequence of
PM is the single most valuable benefit of PM and
also has been empirically documented (16).
Participating in the development of a change ef-
fort gives one the experience of "owning" the
change and- responsibility for supporting its
implementation. T7Thus, the implemented change is
much more 1ikely to be Tong-lasting. perhaps
even eventually institutionalized into the train-
ing organization.

The value of PM as a ganeral tool for gaining
acceptance of change s becoming more wideiy ac-
knowledged. However, there are few operational
definitions of how to implement PM into opera-
tional military systems. However, there is at
least one significant, but preliminary attempt to
proceduralize PM into the evaluation of compiex
aviation systems throughout the weapon acquisi-
tion process, Butterbaugh, Moss, Sexton, and
Kearns {5} have developed an acquisition process
model: for the Air Force that focuses extensively
on user finput evaluations throughout the process.

It should not be assumad that PM is a panacea

for all organizational change goals. The success
of PM over the alternative change strategy of
directive management (OM) depends on the results
of organizational diagnosis by the change advo-
cates. This overall diagnosis would not only
tell the R&D personnel whether change should be
attempted at all, -but also which change strategy
would be more Tikely to be successful with the
particular organization involved. The prime
factor determining the relative efficacy of PM
and DM, according to research in situational
Teadership theory (16), is the Tevel of "task-
relevant maturity” diagnosed in the group members.
People with high task maturity are "achievement-
oriented, seek responsibiTity, and have a degree
of knowledge and experience that may be useful

in developing new ways of operating ... A direc-
tive change style is inconsistent with their per-
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- rational/togical arguments supportin

- geptions of themselves as mature, responsible,

self-motivated people who should be consuited
throughout the change process". (p. 283). This
description of high maturiiy seems to fit very
closely the operational users of primary interest
in this report - namely pilots. An earlier sec-
tion of this report pointed out that the typical
instructor pilot has an intense responsibility

to his operational tasks. Such responsibility,

combined with the usual high degree of task-rele-

vant expertise among pilots, is an extremely
valuable asset in improving training systems.

Qther-Then-Rational User Responses to R&D Studies
In Training. DOifferent methods of Tntroducing
R&D 1nto operational military training organiza-
tions can be used. At a heuristic level, there
are three general methods used to gain acceptance
of R&D. The user may be told that he:
do it (power of higher authority); or that he-
(2) can do it (power of persuasion based on

the techni-
cal feasibility of a proposed change); or that

he {3) wants to do it {power based on the user's
own emotional/motivational/value system which is
consistent with or satisfied by the proposed R&D
study). Ideally, all three reasons exist to sup-
port acceptance. Seldom, howsver, is there

clear and powerful “shall do" authority for ini-
tiating specific R&D studies; R&D personnel are
rormally staff officers without command authori-
ty.

The typically used method involves rational/
Togical appeais :{o. the operational users® intel-
lect based on the training value of the proposed
R&D effort. This "rationalistic bias™ of R&D
specfalists is also found in non-military organ-
izationai change efforts (33) and assumes that
change requires no more than an exchange of
technical knowledge. One of the major constraints
on gaining user acceptance, however, is that ac-
ceptance of change is naturally infTuenced by
emotional factors that are not strictly "ration-
al" in nature. 1In the Navy maintenance training
area, e.g., there exist severe acceptance prob-
tems of training devices although these devices

* were desfgned and validated according to princi-

ples of modularity, self-pacing, criterion-ref-
erencing, etc. Even where technical arguments
are clearly made, they are not always sufficient,
It is argued, therefore, that the successful R&D
scientist must have skills which allow him to
anticipate and deal with these "other-than-
rational® user responses which can lead to lack
of acceptance of a proposed study.

These responses to. the introduction of an R&D

study occur in many forms, but they can be clas-
sified in at least three basic ways. Some exam-
ples from naval aviation, as observed by various

- sctfentific officers and contractors working with

the Naval Training Equipment Center 9s provided
for each of these classifications.
paper will attempt to describe these same kinds

of responses by scientific officers, as observed

. by operational users).

1. Emotional resistance based on the part-
icular operational organization's situation.

Commonly heard staftements by users inclugde:

a8, "Our situation is uniqus - train-
ing results found elsewhere don't apply to

(1) shall

(A follow-on



-empathetic” counselors.

us®.

b. "Our situation is too complex to
study".

C. "Even if your proposed study could
improve our training for now, our situation
will change".

2. Emotional resistance based on the Jack
of credibility of the R&D specialist.

a. "You can't evaluate the flight
simulator 9F you haven't flown the. actual
aircraft".

More generally, this response implies that opera-

tional experience is a prerequisite for credibility

as an evaluator, This view would be perfectly
rational if the evaluator's responsibility was to
improve or practice his skills as, for example,

a pilot. Some users even take the. extreme view
that evaluators must be equally proficient at
operating the actual equipment. Obviously, how-
ever, the user is the operational expert and it
would not be cost-effective to require of RED
specialists more than a minimal degree of opera-
tional experience, Logically, the R&D scientist
could also insist that the user be as skilled as
he at performing R&D. OF course, this Togical
alternative to requiring the R&D specialist to be
operationally experienced is seldom stated since
it is recognized that there are necessary and
complementary forms of expertise represented by
both. operational and R&D personnel. If the R&D
specialist’'s skills overiapped completely with
those of the user he would have nothing unique to
contribute to improving training effectiveness.

Aithough 1t would be difficult to insist that
operational experience is detrimental to cne's
effectiveness as an evaluator, it is not always
possibile to show that such experience improves
effectiveness. It has long been thought in clin-
ical psychology, e.g9., that direct experience
with a client's symptoms would facilitate a
counselor’s effectiveness. However, specific
research (30) with alcoholics treated by previous
alcoholic counselors showed that success rates
were no higher than for those treated by "non-

It is probably true that
such empathy would increase the chance of the
client accepting a treatment program in the same
sense that the study proposed by a credible R&D
evaluator would be accepted., This initial accep-
tance, in both cases, is based more on emotional
grounds than on grounds of potential effective-
ness, however. The user can easily identify with
and accept operational task experience as grounds
for credibility. The R&D specialist's expertise
in such tasks as problem definition, development

-of methodoTogical procedures, statistical analy-

sis, oral and written communication of results,

.etc., none of which are dependent on operational

experience, is much more difficult for the user
to appreciate.

3. Emotional resistance based on attitudes
towards ATDs undergoing evaluation.

2. "The TDs (Training Device Main-
tenance Personnel) fly the simulator better
than real pilots".
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With certain carrier landing trainers, users
sometimes use TDs to provide ATD demonstrations

to visitors because "They can catch the #3 target
wire every time".. Although there is nothing
inherently fdrrational in this statement (it is
true), the underlying attitude is negative towards
the ATD.since it is imolied that the simulator
teaches skills not required by an experienced
carrier pitot. The illogic of this attitude is

based on acceptance of the conclusion that TDs .
wouTld not be able to Tand on a real carrier even if

they were proficient in the simulator. However,
TDs are not given the opportunity to actually
attempt carrier landings and thus there is no
empirical basis for accepting this conciusion.
Even if the TD could not land on the real carrier,
presumably because the Tanding trainer does not
teach all the skills required for landing success,

a significant portion of the reguired skills
‘Tearned by the TD would transfer to the actual

landing task.

b. "If a flight simulator doesn't
feel right, it has no training vaTue".

This respense aptly illustrates a general pheno-
menon, observed by Mackie et al. (20). They
found that users often feel that unless the ATD

is perfect in all respects, its use for any reason
i5 regarded as a waste of time. The device is
then 1ikely to be regarded as a "toy" or as a
"pinball machine".

Deficiencies in Training Device Design. The pri-
mary systematic approach to acceptance has been
identification of deficiencies in ATD design

(7, 20). This apprcach is fundamental to the
solution of acceptance problems because the de-
ficiencies can be fairly easily isclated and
future ATD design presumably modified to correct
them. Deficiencias in device design is one of

‘the most severe constraints on the acceptance of

R&D studies introduced to training organizations.

‘However, 7t is in the ATD design area that the

scientific approach can be most easily applied
to predict and control the level of acceptance
of ATDs. Changing the machine (i.e., the ATD)
to fit the man (i.e., the ATD instructor and
student) may. be much easier than attempting to
change the man (user) who does not accept the
machine.

The acceptability factors in ATD design fall into
two general classes: {1) hardware/firmware fea-
tures, and (2) software/courseware features.

This first class essentially includes a variety
of physical fidelity factors relating to the
student work station (and the physical layout of
the instructer work station). It would inciude,
e.g., the presence and appropriate positioning
{(absolute and relative) of necessary controls and
information displays inside the cockpit. The
second class includes both physical fidelity fac-
tors created by computer simulation (e.g., visual
and/or motion effects) and various instructional
features designed intc the software.

AN INITIAL MODEL OF THE PROCESS OF
ACCEPTANCE OF RZD - INDUCED CHANGE

Figure 1 portrays a preliminary model of accep-
tance. The model identifies these stages of in-
novation as formulated by K. Lewin (19} and the
four related changes conceptualized by Rogers



and Rogers (27).

The first stage for Lewin is

called "unfreezing" which implies that change,
e.g., intraduction of an R&D study, can occur
only after the individual or organizaticn is

ready for it.

Listed under this stage are several

kinds of factors or "forces" {discussed in this

paper) that would decrease the risk of transition-
ing to the second stage, termed "changing", where-
in the changes would actually be made.

Separate from the forces that would support change
is the original recognized need or requirement far
This recognition, of a discrepancy be-
tween available training technology and current
capabilities, is the first stage of innovation

change.

for Rogers and Rogers.

Both a recoegnized need

for change and the presence of forces supporting

Pe-DIFFICULTY OF ACCEPTANCE OF R&D PROPOSED.CHANGE

the change are necessary to transition to the
second stage 1n which changes are trial tested,
€.9., in the form of an R&D study. The iast
stage for both theorists is "refreezing" (19) or__
institutionalization of the change (27}, e.g.,
integration of R&B results into ongoing training
methods te mprove organizational effectiveness,

Five levels of change, ranging from a change in
individual knowledge to a change institutional-
ized in organizational policy, adapted from
Hersey and Blanchard (16}, is also presented in
Figure 1. These levels of change correspond
roughly with the stages of the innovation pro-
cess, Knowledge (e.g., of the latest technology),
the Towest level of RaD-induced change, is the
basis for Rogers and Rogers' first stage in which
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Indicated are the stages

of change and a listing of factors supporting the initial stage of intra-

ducing an R&D study (as emphasized in this paper).

The use of personal

power typical -of R&D specialists vs. the organizational power present in
the training command structure is shown applied to different levels of
The model includes elements from Hersey & Blanchard
(16), Lewin {19), & Rogers & Rogers (27).

- attempted change.
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the user recognizes the existence of improved
technology. Their second stage, which is the
belief or feeling that change is necessary or
useful, corresponds to the next highest level of
change in which attitudes are supportive of the
change proposed by the R&D specialist. This mo-
tivation to change is the third necessary ingre-
dient, along with recognition of a need and the
presence of driving forces supporting change,
for successful initiation of RAD.

The present paper has focused on acceptance of
the introduction of an R&D study. The stages of
innovation, however, also include individual and/
or group behavioral commitments in order to trial
test the changes successfully introduced by the
R&D study. These commitments represent more ad-
vanced levels of acceptance of change because
they include all the lower level knowledge and
attitude changes and are therefore more diffi-
cult to achieve. The highest Tevel of accep-
tance is change transiated into institutional
palicy such that it 15 no longer recognized as a
change. The forces supporting changes at these
higher levels of acceptance are probably similar
to those driving change during the first stage
of Tnnovation and will be presented in other
papers in this area.

The model alse indicates that the "shall do"

kind of influence based on the power of position-
al authority (13) comes from the top organiza-
tional levels such as the commanding officer (CO)}
whereas personal power starts at the bottom
ievels. RE&D personnel are ultimately trying to
make changes at a relatively high level (i.e.,

at the group and/or organizational level). If
change is achieved at these relatively high
levels, the change is more permanent and may even
become institutionalized. However, this task is
extremely difficult since R&D personnel are usu-
ally 1imited to personal power. - Whereas a CO
could initiate an immediate: and dramatic organi-
zational change through the power of his posi-
tion, the R&D specialist must begin his goal of
organizational change by first changing knowledge
of, and attitude foward, the proposed change.

The concapt of persgnal power involves the power
of technical content expertise in interpersonal
relations. As suggested elsewhere, most human
factors R&D personnel have not fully developed
their personal power of influence fn terms of
interpersonal relations based on an understand-
ing of the operational user's emotional/motiva-
tional/value system of acceptance.

ISSUES IN USER ACCEPTANCE

The general constraints on user acceptance appear
to be a useful means for classifying approaches
to. acceptance problems. However, there are a
number of specific issues regarding acceptance
which remain to be addressed. Two of the more
critical and controversfal {ssues introduced in
this paper are: (1} how are subjective user re-
ports best used in the measurement of acceptance;

(2) te what extent should maximal physical fideli-

ty be the goal of training system design?

These iwo -issues are related in that user opinion
often seems to take the stance that higher device
fidelity is always better. As indicated earlier,
physical fidelity seems to be the single most

important determinant of user acceptability. In

- concepts, “simulator" and "trainer".

contrast, many RED efforts lead to the conclusion
that deviations {rom meximal physical fidelity
are possible and even desirable in the interest
of cost-effective training. These differences

in orientation are reflected by the use of the
The former
term has come into vogue with unfortunate conse-
quences on -training efficiency, since it implies
that training devices are superior only when

they closely resemble operational conditions.
This implication is strengthened by the challenge

© from users that training designers do not yet

know encugh about training to risk deviations

from maximum possible Tevels of simulation fidel- -

ity. However, enough is known now to deviate
significantly from the "simulation® criteria of
acceptability and to place emphasis on the de-
vice's "trainer" features (i.e., features that
facilitate positive transfer to operaticnal set-
tings).

Discussions of the processes by which training
device fidelity (and consequently costs) can be
reduced and Tearning can be maintained or even
increased are presenied in a variety of sources
(e.g., 4, 7, 18). Two separate R&D demonstra-
tions of these processes are underway at
NAVTRAEQUIPCEN. A low-cost, low-fidelity cockpit
procedures trainer (CPT) for the SH-3H aircraft
has been developed and partially evaluated and
early results indicate essentially equivalent
training at about 17 percent of the cost
($310,000 vs.- $1,800,000) of an existing more con-
ventional, higher fidelity CPT for the same
ajrcraft. Similar approaches are heing taken

and similar results are expected with a low-cost
part task trainer for the EA-3B aircraft.

Further eyidence corroborates the notion that
high fidelity is not essential nor even necessar-
ily desirable for effective learning (18, 31).

- For example, up to 50 percent savings in flight
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hours has been obtained from practice on Tow
fidelity flight trainers. Also, fidelity re-
quirements are found to depend on factors such
as the amount of transfer of training required,
the prior experience of the student, and strate-
gies of instruction. Numerous studies have
demonstrated that the training of aircraft pilot-
ing can be effective where patterns of stick
forces, rather than the absolute amcunt of force
or displacement of stick movement, correspond
with operational conditions. Such deviations
from high fidelity may be highly justified on a
cost-effective basis, but rejected by users
based on fidelity considerations.

Traditional practice has been and to a large
degree still is to buy user acceptance by in-
creasing the fidelity of simulation. A topical
guestion regarding this practice is: haw much
can we afford to spend on device features for the
sole sake of user acceptance? A trend appears

to be at hand where such expenditures will be
minimized and more Tow cost trainers will be re-
placing high cost simulators.

The issue remains, however, that if R&D indicates
the desirability of lower cost/fidelity trainers,
how do we deal with subjective impressions of
user personne] which are often in conflict with
their use?. These subjective reports are the
traditional and most common form of acceptance.
Cne approach to resolving this dilemma is to



empitically ascertain the ability of -users to 5.
subjectively assess the training value of devices.

This can be done in part by determining the re-
1iability of user opinion (i.e., agreement among

users) regarding both the acceptability and

training value of particular device features

(i77. gccbrding to Sammet (28), there is seldom

a cohesive or unitary operational user when

operaticnal needs are specified by the user. The

same lack of consistency may be documented for 7.
user evaluations of ATDs. However, if user

opinion is reliable, further R&D would be needed

to document the relationships between user assess-

ments of the training value of device features

and actual student learning with these features. 8.
In this way. an empirical basis for the utiliza-

tion of user evatuations could be established.

There is evidence at NAVTRAEQUIPCEN, e.g., that 9.
user judgments of the necessity of motion in

flight simulators are related to their actual
performance in these devices for some types of

motion systems but are not for others (26). 10.
CONCLUSIONS
The user acceptance area appears to be 1n a con- 11.

dition similar to the instructional development
field prior to the advent of the Instructional
Systems Development (ISD) era. That is, no sys-
tematic procedures are available and Tittle 12.
sharing of information occurs regarding naval
user acceptance preblems and their solutions,
Further, very l1ittle science has developed in the 13.
area and, at best, practices represent a very
under-developed art.,  As a result, one must de-
pend mainly on his own personal experiences and 14.
mistakes and his own independent actions to
solve the problems.

15,
Given the obvious cost benefits and improved )
readiness resulting from increased acceptance,
1t 1s surprising that so 1ittle empirical work :
has been done to identify a set of acceptability 16.
factors and factor priorities for different
classes of trainers. Similarly almost no guidance
exists as to how to successfully introduce R&D
studies into training organizations. It is -hoped
that this paper has adequately stated the sever- i7.
ity and scope of the acceptance problem. A
second paper 1s planned to identify solutions
which will involve overcoming the system con- | 18.
straints on acceptance described herein and to
continue development of the model of the accep-
tance process.
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