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SECTION I
INTRODUCTION

TRAINING SYSTEMS EVALUATION

Although the methodology that is now employed throughout Naval aviation
for instructional systems development (ISD) has become fusficiently advanced
to assume the integrated format of a systematic model, '*° the closely allied
methodology of training systems evaluation has not been formulated comparably.
Until recently, such evaluation was regarded as merely preparatory activities
necessary to justify initiation of an ISD project. Experience gained through
nuerous applications of the ISD process, however, has clearly dispelled this
view. It is now apparent that both the direction and scope of an ISD appli-
cation depend heavily on the data, assessments, and plans that result from an
appropriately conducted training system evaluation.

The training systems evaluation process developed at the Naval Training
Equipment Center is currently required as a prerequisite to initiation of any
ISD project. The process is divided into two main spheres of effort --
problem analysis and project planning. Each area of activity and its output
is described %enerany in the introductory paragraphs that follow, and in
greater detail in subsequent sections of this report.

OBJECTIVES OF PROBLEM ANALYSIS

While the extensiveness of any given problem amalysis (PA) may vary
according to the car?Iexity and serfousness of the training problem it
addresses, the owerall purpose of the PA is always to establish an evaluative
foundation upon which can be built a plan of action to solve 2 training
problem. Whether solutfon of the problem requires remedial enhancement of an
existing training program (TP), or original development of a new TP, it is
the PA which provides the data-base and amalytical framework that governs
the specific direction taken.

_Four primary PA objectives may be distinguished. They are:

a. To collect, organize, and amalyze all factual information necessary
g docuuem‘: tli\e nature of the training problem, 1ts origins, and the factors
at sustain it.

b. To evaluate the training problem in terms of modern instructional
systems development (ISD) methodology as a means of determining the training,
managerial, and resource requirements that will be neeced to carry out any
new TP development or enhancement.

T. {October, 1977) "Training Requirements for Aviation
Weapon Systems, "WAVTRAEQUIPCEN Specification MIL-T-29053, draft.

2. Courseware, Inc. (June, 1977) "Fleet Aviation Instructional Systems
Development Mode1", Courseware Technical Report, Vols. I-VII.
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" ¢. To access the feasibility of altemative approaches to solution of
the training problem considering the resources available for TP development,
implementation, and continued operation as compared with the constraints,
costs, and utility inherent in each approach.

d. To anticipate problem areas and support requirements that are likely
to arise at same future time during the l1ife-cycle of the revised or newly
developed training program.

PRELIMINARIES TO PROBLEM ANALYSIS

The events preceding initiation of a problem analysis must achieve three
main goals:

a. Authentication of the existence of an identified training problem.
b. Justification of funding for the proposed problem analysis.

c. Establishment of lines of commmication and responsibility among
the major participants in the project.

The preliminary process may be initiated by the identification of a training
problem existing within an on-going training program, or by the emergence of
a new weapon system (or system component) which imposes training support
requirements not present in the fleet.

Assuming the trainin? problem arises within the context of an existing
weapon system, the general flow of inputs and actions through the Navy
hierarchy is as follows. After a training problem has been formall
identified by a Navy command (squadron, wing, type commander (TYCOM),

Chief Naval Operations (CNO), Naval Air Systems Command (NAVAIRSYSC(H).

a Navy laboratory), the usual procedure is for the CNO to task the TYCOM
to conduct an Initial Problem Identification (IPI) and to prepare an IPI
report. This report tentatively documents the nature, scope, and criti-
cality of the problemn. If a significant training problem (one which is
1ikely to require a substantial expenditure of resources to analyze and

correct) 1s found to exist, an Operational Requirement for Revision of
Existin Trainina System (OR) 1s generated 1%5« by the CNC, NAVATRSYSCOM,

or OR serves as the basis for justifying the funding
necessary to study the training problem in depth.

On approval of the OR by the CNO, he then tasks the NAVAIRSYSCOM to
conduct a detailed Problem Anﬂ is (PA) and to develop a Program Master
(PMP). The TYCOM are informed of this ta's'E;ng S0 that
they may prepare to participate fully in the effort. Eventually,
NAVTRAEQUIPCEN is tasked to ﬁlan the PA and PMP, and communication begins
among the various concerned Navy organizations and {ndependent contractors.
The ensuing communication system serves to inform the fleet participants
of the nature of the PA, to delineate the respective roles of each parti-
g}p&nt in the PA effort, and to coordinate the resources necessary for the

process.

e e G i 5
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Once the lines of communication have been established, a coordination

- meeting is scheduled for the participants. This corresponds in time with
the completion of the Problem Analysis Plan Report by NAVTRAEQUIPCEN and its
approval by NAVAIRSYSCOM.  This plan wiTl guide the management and coordi-
nation system necessary to carry out the PA. Also, by now the funding
requirements for the PA will have been established and approved by
NAVAIRSYSCOM. Collection of the data (usually by an independent contractor
with expertise in instructional systems development) needed for an evaluation
of the training problem is then begun. Upon completion of data collectfon and
analysis, the complete Problem Analysis Report is prepared and submitted to
NAVAIRSYSCOM for review.

OVERVIEW OF THE PROBLEM ANALYSIS PROCESS

The extensiveness of the PA process is largely determined by the nature
of the training program (TP), if one exists, in which the problem of concern
has arisen. That the PA process should be keyed more directly to the program
than to the problem is but an extension of the principles implicit in a system
approach to instructional development. From this point of view, a TP is a
functioning system and the outputs are complex products of the interactions
among all the system's components. A training problem arising within an
existing TP 1s regarded as a kind of system failure or malfunction where the
origins can be discovered most satisfactorily by an analysis of the inter-
dependent contributions of component processes to the operations of the system
as a whole. Hence, it is the conditions responsible for the training problem
that the PA seeks to determine, and it is the nature of these conditions the
governs the degree to which the analysis must be carried.

s 0y S AR AR i AN 3

The PA may be performed either on an existing TP in need of revision,

4 or on an emerging weapon system for which no TP has yet been developed. In

{ the latter case, the PA will be a mini ISD project aimed at an identification

| of the mjor tasks required for operation and/or maintenance of the new system.

Since competent performance of these tasks is what, ultimately, the TP must

be designed *: produce, the tasks will define the primary goals to be achieved

by the TP. unce the task-oriented goals of the program have been established, ,
1 the next stage of the PA process is to determine the nature of the ISD project

needed to generate a TP that will attain most effectively the stated goals. s

e | The various steps that will be required to carry out the ISD project may now

‘. be enumerated, and from these are determined the personnel, facilities, equip-
- ment, time, and funding requirements necessary for the instructional develop-
. ment project. These are the main elements of the PA process as it is applied
to the problem of a newly emerging weapon system for which no previous TP has
been developed.

3 In the case of an existing training program, the extensiveness of the PA
5 usually will depend on whether the TP was originally desi?ned according to

: the basic principles intrinsic in ISD, and whether the original TP has been
systematically reevaluated and updated since the time of its implementation. |
Should both of these conditions be satisfied, the PA would be a straight- |
forward, if not routine, review of data pertaining to any problematic aspects |
of the program, or to any newly required program changes. However, the usual

state of affairs necessitating a PA probably would be a trainfng program that ‘
: has been nefther updated in keeping with weapon system changes, nor origi- .
! nally designed in accordance with the principles of ISD. In this instance, '
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a full-scale PA effort would be needed in order to adequately assess the
problematic nature of the existing TP, and to provide the data necessary for
development of a program master plan zPMP), the basic work plan which guides
and coordinates development of the revised instructional system.

A full-scale PA of an existing training program involves extensive
interviews with cognizant Navy personnel, surveys of relevant technical
publications, etc., and first-hand examinations of all training facilities,
materials, and procedures. Aspects of the existing TP that are specifically
examined include the purpose and scope of the program, its management
structure and instructor profile, the student entry-levels, flow-rates, and
evaluation techniques; the training schedule, syllabi, media, equipment,
and aircraft; as well as training facilities (classrooms, student learning
centers, etc.) and any other supporting resources. Throughout this program
review, an attempt is made to identify any problem areas (training defici-
encies, resource inadequacies, etc.) and factors requiring program changes
(weapons system changes, new mission requirements, revised student flow-rate,
9 that are 1ikely to impact upon subsequent application of the ISD
process to TP enhancement or revision. These data not only define the nature
of the training problem, but they also form the necessary basis for ISD
project procurement.

FROM ANALYSIS TO' PROGRAM MASTER PLAN (PMP)

How that the nature of the training problem, the conditions giving rise
to it, and the resource requirements needed to meet the desired training
goals have been identified in the PA and reviewed for feasibility by.
NAVAIRSYSCOM, the sta%e has been set for development of the PMP, the plan
which will control all subsequent ISD efforts. The major items of informa-
tion contained in the PMP are:

a. A detailed 1isting of the resources necessary for support of the ISD
project, as well as their resources.

b. A statement of the specific objectives to be achieved by the ISD
project.

c. An enumeration of the main tasks to be performed during the ISD
project, their time-ﬁzasi and scheduling into the mjor milestones to be
reached throughout the project, and the method to be used in tracking
progress toward their completion.

d. A delineation of the roles, areas of responsibility, management
systems and channels of communication that will exist among participating
Navy organizations and independent contractors during the project.

e. A statement of the procurement strategy options and instruments that
may be selected for use, given the availability of funding, for each activity
and material requirements encompassed by the project.

The primary foundation upon which the above PMP contents are based
is the PA and its data and assessments of the training problem. However,
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in order to transform these results of analysis into a practical, workable
plan of action, additional sources of information must ge utilized. Fore-
most among these is the NAVAIR/NAVTRAEQUIPCEN ISD model” which provides
specifications of the ISD tasks to be accomplished, their sequencing, and
the end products to be delivered at each major milestone throughout the
project. Essentially, the model may be viewed as a management control system
utilized by the NAVTRAEQUIPCEN to insure that all technical, instructional,
and logistical requirements will be accomplished in a timely coordinated
manner. Other sources of information that are incorporated into the PMP
include the latest funding analyses available, and cost data (Navy and
contractor) from previous ISD projects. Hence, the PMP is a document which
consolidates the analytical information contained in the PA with the
decisions for action derived therefrom, integrates this dynamically trans-
formed informational core with inputs from all other pertinent sources,

and projects a path for ISD action that is consistent with the NAVAIR/
NAVTRAEQUIPCEN model, which may be used as the primary management tool for
directing a large-scale ISD project. If the PMP is approved by NAVAIRSYSCOM,
aimcii }:he secessary funding 1s secured, Phase I of the ISD project may be
nitiated.

3. Funaro, J. F. and Mulligan, B, E. (July 1978),"Instructional Systems
Design: The NAVAIR/NAVTRAEQUIPCEN Model," NAVTRAEQUIPCEN Report No. IH-304.
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SECTION II
PROBLEM ANALYSIS

THE PROBLEM ANALYSIS REPORT

The contents and points of emphasis in a PA report may differ depending
on both the nature and status of the training program. The following
paragraphs cover the main items of concern in the evaluation of an existing
training program and the situation in which the PA is most often applied.
Although the orientation of a PA aimed at determining the training needs for
a newly emerging weapon system may not coincide exactly with a PA directed
at assessing the need for a revision or enhancement of an existing TP, both
are responsible for providing the data necessary to formulate a plan for TP
development. The items of information described in the following paragraphs
should, therefore, generally represent the contents of a typical PA report.

THE TRAINING PROGRAM

REASONS THE PA WAS CARRIED OUT. To develop a characterization of the train-
ing problem which may be viewed from two perspectives, that existing prior

to the PA, as documented in the IPI, (see p. 4), and that existing after
completion of the PA. While the former constitutes the review of the problem
that ultimately led to the PA, a summary of both views may not only provide
an informative introduction to the PA report, but it may indicate the gain
in understanding of the problem acquired from the PA. In any case, a concise
statement of the characteristics of the training problem, whether based on PA
data alone or combined with the earlier IPI data, should serve as an intro-
duction to the subject of central concern in the PA report.

THE PROGRAM PURPOSE

REASONS THE TRAINING PROGRAM WAS ORIGINALLY INSTITUTED. A brief historical
review of the conditions and situational constraints that existed at the

time of the original development of the TP in question, particularly those
factors that constituted the rationale for developing and instituting the

TP. This section will be especially important if the original TP goals (see
section below) were not stated explicitly, or if they cannot be obtained from
available documentation. The information sought here is not to be a replica-
tion of that contained in above section, the objective of which is to
describe the nature of the problem that arose after the TP was implemented.
The present section is concerned with the context and factors that led to the
original development of the training program. This historical summary should
not only provide a picture of the background against which the training
problem may be viewed most appropriately, but also it may indicate what the
TP was originally designed to accomplish.

THE PROGRAM GOALS

WHAT THE TRAINING WAS DESIGNED TO ACCOMPLISH. This section should contain
a complete statement of the TP goals including any revisions and additions
to the original goals. In the absence of any available documents containing

il i " et s libias
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goal statements, it may be necessary for the analyst to deduce the program
goals from interviews with instructional personnel and course syllabi.
Even if documentation of goals is available, the analyst should confirm
their accuracy.

There are several rules which apply in the evaluation of training goals.
First, for each position to be trained there should be at least one goal
statement. Second, each goal statement should be derived from an analysis
of the task to be performed upon completion of training, and should indicate
the level of proficiency that will be expected in the operational environment,
as well as the entry-level proficiencies, of new trainees. Third, the goal
statements for a given position should be such that they imply, and are
consistent with, the behavioral objectives for every course of instruction
applicable to that position (see CURRICULUM ORGANIZATION). Fourth, for each
position, there should be a goal statement summarizing the duration of
training from entry to exit and the program's student through-put capacity
(see page 12).

A generalized goal statement might read as follows: for BLANK operator
position, this training program is designed to take in BLANK number of
trainees that meet BLANK entry-level requirements and to train them in the
areas of BLANK, BLANK, BLANK such that, at the end of BLANK weeks, graduates.
will display BLANK attitudes and exhibit BLANK proficiencies in the perform-
ance of BLANK tasks under BLANK operational conditions. In the foregoing,
the word BLANK indicates the required data. A complete enumeration of the
program goals for a particular position will probably require several sen-
tences. In any case, these statements should make explicit what the training
program was designed to accomplish, as opposed to what the training program
actually does accomplish.

PROGRAM GOALS STATUS

EVALUATION OF GOALS AGAINST CURRENT AND ANTICIPATED NEEDS. Make an appraisal
of training program goals in effect at the time the PA was conducted, consid-
ering the appropriateness of each goal in light of current and projected

fleet needs and training support availability. Goals may require updating

to reflect alterations in operational system components, changes in expected

raduate proficiency levels, stepped-up levels of demand for program graduates

or the inverse of this), the supply of students meeting entry-level require-
ments, etc. Also, goals may be out of 1ine with the availability of training
facilities, funds, competent instructors, etc. If any of these factors

represent permanent constraints upon the TP, then they should lead to a new ,
goal statement. This goal statement differs from that of the precedin?
section since, here, it is the current and anticipated needs for training that
are of primary concern rather than the needs that existed at the time the |
original TP was designed. e ]

Essentfally, then, this section should contain a comprehensive set of
explicitly formulated revisions to the training program goals. Since these
goals will best represent what the TP can and should accomplish, they will
serve as the criteria for assessing the conceptual (design, direction, scope
etc.) and organizational (manaTgement. quality control, support systems, etc.s
deficiencies in the existing TP, as well as its validity.
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PROGRAM ORGANIZATION

RELATIONSHIP AMONG, AND RESPONSIBILITIES OF, ALL PARTICIPATING INITS. An
organizational chart that delineates the formal 1ines of authority flowing
from the highest level of identifiable responsibility down to the unit(s)
responsible for TP implementation. In the case of two, or more, implementing
units having no direct organizational ties other than their respective contri-
butions to the TP, the structure of the flow chart may project as high as the
Chief of Naval Operations (CNO) level before merging. This overall organiza-
tional structure should be supplemented by an itemization of the major respon-
sibilities assumed by each command identified in the chart. Statements of
responsibiliy areas should make clear the mutual commitments for TP support
(fur;ds, f?cﬂ'lt'les. manpower, materials) and coordination among all partici-
pating units.

TRAINING SQUADRON ORGANIZATION

FLEET REPLACEMENT SQUADRON (FRS) POSITIONS AND DUTIES. An organizational
chart that identifies the formal lines of authority within each squadron
responsible for implementing any aspect of the TP. The chart should begin
with the conmanding officer of each FRS and then break out all authorized
subordinate positions of responsibility, This detailed organizational
structure should be supplemented by complete statements of both primary and
collateral duties assigned to each position. Examples of duty areas include:
administration, personnel management, resources management, record maintenance
reporting, instruction, instructor training, training device instruction,
support management, human relations, safety, and recreation. If more than
one squadron is responsible for implementing the TP, then the respected parts
of the TP (courses, parts of courses, etc.) assigned to each should be
identified, and any organizational mechanism used to coordinate activities
of participating squadrons should be described.

PROGRAM ORGANIZATIONAL STATUS

EVALUATION OF STRUCTURAL AND FUNCTIONAL ASPECTS OF THE TRAINING CRGANIZATION.
Conduct examination of both the supporting and training organizations to
establish their adequacy for achieving program goals. Questions of interest
regarding the overall organization are: Is the organization formally ade-
quate to provide the necessary training support and coordination? Is the
organization functioning as intended? 1Is there a more efficient organi-
zational structure that is feasible? What constrainirng factors would limit
structural reorganization? What organizational changes would be beneficial
and/or required in order to institute changes in the TP? Questions of
interest regarding the training squadron(s) are: Is the formal organization
of each training squadron adequate for successful implementation of all
aspects of the TP? Have the duties of FRS personnel been specified in
sufficient detail to insure their performance and to permit in sufficient
detail to insure their performance and to permit their evaluation? Is the
FRS organization functioning as intended? Will changes in the TP benefit

by and/or require reorganization of the FRS? Does the FRS contain a training
management and quality control system?
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POST-GRADUATE COMMANDS

THE OPERATIONAL SQUADRONS THAT RECEIVED TP GRADUATES. Identify fleet
squadrons to which graduates of the TP are assigned. A description of the
initial positions and duties assumed by TP graduates should be given for

each fleet squadron. Questions of interest regarding post-graduate commands
are: Are the jobs to which graduates. are assigned initially in operational
squadrons commensurate with the training they received in the FRS? Are there
additional squadrons in the fleet that could utilize FRS graduates, especially
if the TP was enhanced? What directions of TP enhancement would expand utili-
zatig;n of?gradnates whether within the present user squadrons or within new
squadrons

INSTRUCTORS

QUALIFICATIONS AND AVAILABILITY OF PERSONNEL RESPONSIBLE FOR TRAINING. Con-
duct a summary of FRS personnel's capability to carry out instructional
requirements of the TP, The two areas of prime importance to assess person-
nel's capability are instructors' qualifications and availability, as they
exist in the FRS. Instructors' qualifications should be documented in the
following categories: previous experience (operational, instructional, etc.)
that 1s required; rank or rating requirements; normative selectfon criteria
(relative test performance); instructors' training program requirements and
certifications; instructors' evaluations (types, dimensions, and frequency).
Instructors' availability should be documented in the following categories:
the number of qualified instructors present in the FRS for each area
(position) of training designated in the TP syllabus; the retainability of
instructors in terms of the normal tour of duty as a FRS instructor; the
number of non-instructional personnel in the FRS that are qualified to serve
as instructors on an "as-needed" basis; the instructional work loads (number
of classes per day, class duratfon, etc.) assigned to instructors; the non-
instructional work loads (administration, handout preparation, equipment
inventory and checkout, watch duties, etc.) assigned to instructors; the use
of non-FRS personnel as instructors.

STUDENT POPULATION

PIPELINE SOURCES AND ENTRY-LEVEL REQUIREMENTS. Conduct analysis of student
origins, qualifications, and program entry-level requirements for each
position to be trained. Identify the sequential flow of students through
the various command wmits (pipeline) that ultimately feed into the TP to
provide data on the previous training received and qualifications attafned
by students, as well as the data necessary to assess problems related to
quota control. Likewise, any entry-level requirements (prerequisite training
programs, prior aircraft experience, NATOPS qualifications, service group
rating, security clearance, etc.) that are operative in the selection of
students for admission to the TP should be listed for each position to be
trained. These data not only help to define the general characteristics

of the student population for which the TP presumably was designed, but they
may also enumerate detailed characteristics of the student population that
exert a selective influence on the success of the TP, e.g., specific
student readiness deficiencies.

A S G L il Ll e e




N S AT TR/ M a2 0 S pomim e . N —— - R — T —— n-;--:---.v~~.'*""w_.-,mﬂ'w,’l‘-wlfmmmﬂ.e’_‘”

NAVTRAEQUIPCEN IH-314

e T K = Y A Ty

Questions of interest regarding composition of the student population
are: Does the TP require training in any area for which entering students
are unprepared, improperly prepared (proactive inhibition), or already
fully competent? In the case of essential entry-level skills and/or knowl-
edges that are either lacking or at variance with those to be required in
the present TP, will special media (trainers, computer programs, etc.) or
additions to the syllabus be required in order to remedy these deficiencies?
If special media are required, will they have to be developed, or can they
be made available through arrangements with other commands? Can entry-level
deficiencies be eliminated by a reorganization of the pipeline? Do entry-
level deficiencies contribute to poor student motivation and attitudes, if
such exists? Can entry-level requirements of the TP be revised so as t
reduce entry-level deficiencies?

STUDENT THROUGH -PUT

CLASS LOADS, PROGRAM CAPACITY, AND STUDENT FLOW. Make analysis of student
through-put and program capacity for each position to be trajned, and each
category (courses, etc.) and phase of the annual program cycle. The data
may be summarized conveniently in terms of a yearly schedule of classes.

Such a schedule would identify each class by its proper designator and start-
completion dates, and thus provide a framework in which student through-put
data may be entered. The actual number of students processed and the

3 maximum number of students that can be effectively processed are the two data
4 items that should be given for each offering of each class. The first datum
should be a matter of record. The second should be estimated on the basis
of the following:

a. Availability of adequate training facilities (see PHYSICAL RESOURCES)

b. Availability of proper instructional materials and media (see
PHYSICAL RESQURCES)

c. Instructor-to-student ratio (see INSTRUCTORS).

, The maximum number of students that can be effectively processed per class

can be taken as an index of the effective capacity of each class offered.

g This schedule analysis may be supplemented by an overall flow diagram which
vnu}dishow the paths (training tracks) specified in the syllabus for all

positions.

Questions of interest regarding student through-~put are: What is the
magnitude of the TP in terms of actual numbers? Does actual through-put
- exceed or fall short of the program's effective capacity in any area of
3 training? Is effective capacity too low in any area of the TP due to a lack
« of facilities, materials, media, and/or instructors? If through-put exceeds
effective capacity in a given area, what are the consequences of this interms
of student performance? Has through-put fallen below the original TP goals
(see PROGRAM GOALS) in some program area as a result of a low effective
capacity? Have student attrition rates been excessive in any particular
program area? Is the effective capacity in all areas of the program
sufficient to meet newly evolved TP goals? 1Is the flow of students through
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the syllabus consistent with the hierarchy of behavioral objectives so that
the objectives intermediate between entry-level and final task performance
and students are trained in the proper progression? Are "hand-on" experi-
ences programmed so as to reenforce academic training? In the case of tasks
specified for "deferred training," are provisions for this adequate to
achieve the necessary training at the post-FRS duty stations? If the TP
does not operate on a scheduled basis with regular start-completion dates, is
the TP offered on same other basis, e.g., "as-needed"? Is this basis adequate
to meet program goals? Are any alterations of, or additions to the syllabus
required (see CURRICULUM ORGANIZATION)? Can syllabus changes be avoided by
reducing either the rate of student through-put (e.g., an increase in course
dumt';on%, or the magnitude of through-put relative to program effective
capacity :

STUDENTS PROGRESS

PERFORMANCE, MOTIVATION, AND ATTITUDES OF STUDENTS TRACKED THROUGH THE TP.
Conduct analysis aimed at determining the degree to which the instructional
objectives are being achieved. It is here that the instructional effect-
{veness of the TP is assessed. The data to be collected should, if it is
available, answer the following question: Does student performance change
after exposure to the TP such that expected program achievement levels are
met? The answer to this question should be documented not only in terms of
performance relative to criterion-referenced measures for behavioral objec-
tive encompassed by the TP, but also in terms of motivation and attitude
measures. ~ .

In crder to assure that observed changes in the various student measures
are attributable solely to the instructional effects of the TP, several pre-
cautions will be helpful.

Assuming that performance, etc., is tracked from just before training
begins (pre-test), throughout training (lesson tests), and finally to comple-
tion of training Zpossib y an "on-the-job" test), the analyst must account
for any events that may occur between tests (a change in the grading system,
instrumentation breakdown, pay increase, etc.) that may account for the
observed change in test performance. In addition to specific events, the
analyst should look for temporal trends in test performance that may be the
result of such gradual influences as time away from family, boredom, and
experience in the training setting (e.g., habitual distracting features).
Further, the analyst should make sure that a general trend toward improved
test performance is not due to experience gained on successive tests, a
cumulative effect unrelated to instruction.

In the case of programs that allow students to progress from one stage
to another only if their performance exceeds some high cutoff level, there
is a non-instructional effect which may result in an apparent decrease in
performance on the test at the next stage. This {s known as statistical
regression toward the mean, and it 1s the result of selecting students to
advance only if they scorve above same cutoff at the extreme end of the
performance distribution. The reverse effect may occur as a result of
attrition, 1.e., 1f low=scoring students drop out of the program, then
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. performance on subsequent tests by students who continue in the program may

appear to improve.

By taking these factors into account, the analyst will help to insure
that non-instructional effects are not attributed erroneously to instruction.
This pitfall may be avoided more substantially by means of a control group
that is treated in exactly the same way as the student group in all respects
except that the control group does not participate in the TP and, hence, can-
not benefit from it. If the control group approach is feasible, care should
be taken to insure that both the students and controls were drawn from the
same population. An optimal procedure is to match individuals on all para-
meters of importance, and then to assign them randomly to each group. Al-
though a control group will probably not be possible in most established
situations, it may be possible to obtain some comparable data relating student
performance in the TP under consideration with that of individuals trained
under a different program. This data will probably be "on-the-job" perform-
ance evaluations and considerable caution should be exercised in drawing
conclusions from such comparisons.

A related area of concern involves programs that originally were
subjected to a tryout-revision process. If the TP effectiveness is found to
fall short of the expectations established during tryouts, the amalyst should
determine whether this 1is due to such forces as differences between the
current student population and the population used as a source of tryout
personnel, differences between the tryout situation and the training situ-
ation, and differences between the treatments (higher levels of motivation,
:tc.')‘erie%eived by individuals who participated in tryouts as opposed to those
n t o

The foregoing is based on the assumption that the TP has identifiable,
if not specifically stated, behavioral objectives that not only stipulate the
actions to be performed, but also the conditions of performance and the
standards below which performance is judged to be unacceptable. In the
absence of such objectives, the analyst will have little basis for determining
appropriate performance criteria, and hence for evaluating the instructional
effectiveness of the training program. In the case of a TP with no stated
behavioral objectives, the anmalyst should attempt to deduce the actual
criteria implied in performance tests and to determine whether they provide
a valid and unbiased estimate of the performance to be expected on-the-job.

A TP cannot be considered effective if it does not result in an improved
Job performance, even 1f it does succeed in improving performance on tests
that are invalid. In any case, the amalyst should consider in detail both
the methods of testing (test type) and the methods of evaluating test
results, as well as the subject matter tested, the testing schedule, the
system for providing test results to students, the system employed for re-
cording and storing test results, and the procedures used in tracking and
evaluating student progress. It is also important to determine whether the
scope and depth of the information actually taught is adequately represented
in tests. Further, the manner in which test results are consolidated and used
to eistazlish final evaluations of student performance should be carefully
examined. :
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CURRICULUM ORGANIZATION

TRAINING TRACKS, COURSE SYLLABI, AND BEHAVIORAL OBJECTIVES. An amalysis of
the sequential organization of courses and course contents. It is convenient
to divide this amalysis intc two parts: (1) training tracks, and (2) course
syllabi and objectives. The former is a comprehensive map which shows the
ordinal arrangement of courses for each.position to be trained (see STUDENT
THROUGH-PUT). The latter is a breakdown of each course into its component
units, lessons, segments, and "hands-on" exercises with statements of the
behavioral objectives to be achieved within each component part.

The map illustrating program tracks provides an overall view of the
organization of instructional content. For each position to be trained,
the order in which a student successively ercounters each general content
area may be traced from program entry to exit. The general cohesiveness of
the content organization within tracks may be made visible by means of such
a map. Also, courses that are common to more than one track, and which may
have been duplicated, or even ommitted, may be identified. Further, such a
map can show the points in the instructional program where coordination of
instructional inputs to the program from other squadrons should occur in
cases where more than one unit is responsible for training.

The second part of this analysis is an assessment of the instructional
contents of courses in 1ight of program goals and course objectives. Theo-
retically, if all the behavioral objectives for every course of instruction
that are included in the training track for a given position are combined,
they should provide a complete and accurate specification of the program's
instructional goals for that position. While this theoretically ideal situ-
ation might never be found to exist, it indicates the kind of relationship
that should exist between program goals and course objectives. If the
program goals for a given position have been formulated to accurately encom-
pass the tasks to be performed, then these goals may serve as a basis for
evaluating course objectives. If the behavioral objectives for all courses
fn a training track are found to be incomplete relative to the goals of the
program, then it is 1ikely that either course emhancement or addition is re-
quired. However, if the behavioral objectives are found to be excessfve
relative to program goals, it is probable that etther course revision or
deletion 1s needed. An analogous comparison should be made between course
objectives and lesson objectives.

The foregoing analysis establishes the completeness and appropriateness
of course contents, but 1t does not access the integral nature of the con-
tents. A well-designed sequence of instructional divisions (courses, units,
lessons, lesson segments, and "hands-on” exercises) insures that students
possess just those requisite skills and knowledges at each stage of training
that are necessar{ for them to move successfully on to the next stage. This
1s usually accomplished by sequencing elemental objectives before more

advanced ones. A careful examination of the syllabus for each course should
reveal any gaps or sequential misaligmments of course contents. As a general
rule, th:u 1foI'low1ng organization of course contents has been found to be the
most useful.

el ..
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Entry-levels are taken as indicators of how elementary the first object- -
jves must be. These are divided into segments which are then grouped to form
lessons that are followed by tests (see STUDENT PROGRESS). Lessons are
organized into instructional units which are followed by "hands-on" exercises
that allow students to practice that which has been learned at each stage
before they move on to other subject matter, whether it be elemental or more
advanced. The syllabus may cycle students between a number of elementary
academic units and corresponding "hands-on" exercises before proceeding to
the next level of training. However, instructional units should be formed
so as to permit practice and application of principles before they are for-
gotten or confused with others. As the units become progressively more
advanced, the exercises thar are required should also increase in difficulty,
but without exceeding that which has been learned academically. Initial
*hands-on" exercises may be at the familarizational level, while subsequent
exe:cises involve practice in simulators and, eventually, in the operational
enviromment.

The data that is necessary to perform a curriculum analysis consists of
complete syllabi for all courses and exercises (trainers, equipment, and air-
craft). It will be convenient to attach these documents, if they are avail-
able, as appendices to the PA report. From these documents, as well as other
sources, the analyst may abstract the training track map, the program goals,
the course objectives from units down to lesson segments, and the sequential
organization of instructional divisions within each course. From this data
base, it should be possible to evaluate the organizational structure of the
curriculum as well as the instructional completeness and integrity of indivi-
dual courses. Also, 1t should be possible to determine whether courses are
designed to meet program goals and, additionally, to identify missing, weak,
duplicated, or misdirected courses. This data also may cast 1ight on the
source of curriculum problems, e.g., Students required by logistical con-
straints to deal with subject matter at a level for which they lack the
requisite skills,

PHYSICAL RESOURCES

INVENTORY AND EVALUATION OF INSTRUCTIONAL MEDIA AND FACILITIES. Make analysis
of the physical capacity of the TP to fulfill course objectives. An inven-
tory of instructional media and facilities for each area of training is
necessary to establish the existing availabjlity of resources, but this
inventory alone will not indicate the need for certain media and facilities
that may exist in any particular training category. Both availability and
need should be documented in detail and, from this data, a physical resources
requirement be determined. Specific media and facility needs should be
established for each course and training track taking into account student
through-put data and the nature of instruction indicated in the behavioral
objectives for each lesson and exercise (see CURRICULUM ORGANIZATION). The
fo'l‘lovdng media and facilities categories should be inventoried for both
availability and need. :

a. Media:
(1) Training equipment (projectors, recorders, screens, etc.)
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(2) Maintenance and production equipment, tools, and supplies
(3) Media software (slides, workbooks, tests, etc.)

(¢) Tratners .

(5) Afrcraft (aircraft per sortie)

b. Facilities:

(1) Classrooms (number, dimensions, 1ighting, acoustics, etc.)
(2) Office space for instructors and staff

(3) Fumiture (classroom, office, etc.)

(4) Space for media storage, maintenance, and production

(5) Student learning center and study areas

(6) Computer terminal area

(7) Avionics test bench areas

(8) Ramp and hanger spaces.

Questions of interest are: What media are needed to achieve the behav-
foral objectives for each course? Do available media meet specifications
derived from course objectives? Are all available media operational? Are
facilities and equipment in the training squadron adecuate to keep media in
good repair througout the lifetime of the program? If not, are there other
units available for maintenance activities? Does the training squadron
possess the equipment, facilities, and expertise for updating, revi sing, and
producing new media software? If not, do alternative strategies exist that
may be employed for this service? Are media hardware compatible with soft-
ware? Do trainers and available atrcraft possess the necessary systems for
training? Are classrooms adequate to meet student needs and program sche-
dules? Are study areas, individualized instruction areas, etc., adequate?
Is space available for a properly managed media library? Is the office
space available to instructors and program managers adequate? Are there
other facilities that may be converted to use of the training squadron? Are
there any ftems of equipment, etc., on order which are not reflected in the
inventory? Are all facilities located within an area sufficiently small to
pemit easy movement from one place to another? If mot, are there sched-
uling problens, transportation problems, etc., that exert a detrimental
influence on the success of instruction?

CONCLUSIONS AND RECOMMENDATIONS
SUMMARY OF MAJOR FINDINGS NECESSARY FOR PROJECT PLANNING. The contents of

the PA report serve as the primary data source for development of the
project master plan (PMP). Whether a revision, an enhancement, or an en-
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necessary managerial and technicil aspects of TP development, production,
implementation, and long-term support. The success of this plan is heavily
dependent upon the completeness and utilizability of the information provided
in the PA report. Assuming that the amalyses indicated in previous sections
have been carried out fully, attention should now be directed to a summary
organization of this information that will make it maximally usable during
project planning. The precise nature of the training problem should be
delineated together with recommendations for its remedy. The planners should
be able to see which aspects of the existing TP contribute to the problem and
be able to understand the overall context in which the problem is manifest.
Alternative strategies for solving the various components of the problem
should be offered whenever possible. In brief, the conclusions and recommend-
ations called for in this section are those that will be essential to the
development of a plan to alleviate the training problem. ;
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SECTION III
PROJECT MASTER PLAN

This is the primary work plan which will cuide and coordinate develop-
ment of the new training program, or the revisions to be incorporated into
an existing TP. Utilizing the information provided in the PA, together with
other inputs such as ISD specifications (MIL-T-29053) and associated Data
Item Descriptions (DIDs), the NAVTRAEQUIPCEN initiates a course of actica
which ultimately results in the PMP. This plan coordinates every aspect
of the project including its development, production, implementation, and
Tong-term support. The PMP must insure efficient utilization of available

- resources, adequate support throughout the 1ife-cycle of the TP, and continued

instructional effectiveness and technical currency through a system of moni-
tored performance and quality control.

PMP OBJECTIVES

Considering the diversity of organizations, technical expertise, and
resources required to successfully deliver and put into operation training
systems of the magnitude and complexity of those current in Naval aviation,
it is evident that a plan to accomplish this will have to be correspondingly
broad in scope. Essentially, such a plan must be a management tool that
coordinates the contributions of all participants to the project and which
monitors the timeliness and quality of each contribution. A plan that
possesses these characteristics will have to achieve the following objectives:

a. Review training program goals, establish current training defici-
encies and projected needs, and specify the training materials, media, facili-
ties, and management systems to be developed within the arenma of this project.

b. Identify the organizations, agencies, and offices that will support
development of the training system, and define the roles, responsibilities,
and resource commitments of each group.

¢. Identify the committees and teams that will provide efther profes-
sfonal or technical support for development of the training system, and
geﬁmins for each group the tasks to be performed and the products to be
elivered.

d. Establish a system for i{aison, coordination, and communication
among all groups and organizations participating in the training system
development.

" e. Construct a time-based schedule of project activities that specify
the start and completion dates for major tasks, the delivery dates for
training products, and the time periods that will be available for review
and evaluation of deliverables.

f. Given funding, resources, and time constraints, develop training
system specifications zXSD specifications, training device specifications,
etc.) and procurement procedures that will insure the acquisition of an
::ﬂcient and cost/effective training system and its successful implementa-
on.

|
{
|
|
|
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PA INPUTS TO PROJECT PLAN

It would seem logical to assume that, for purposes of developing the
project master plan, the essential information contained in the PA report
would be the characterization of the existing training problem (see TRAINING
PROGRAM). While this information undoubtedly serves to focus the planner's
attention on the more troublesome aspects of the program, an examination
of the PMP objectives indicates that the entire contents of the PA report
will be necessary in order to achieve these objectives. The sections dealing
with training goals, curricula, and physical resources provide the primary
information necessary to meet Objective I, although important data that also
relate to this objective are contained in other sections. Objectives II, III,
and 1V depend heavily on the sections concerned with program organization,
training squadron organization, and post-graduate commands. To meet Object-
jve VI, planners must utilize the information contained in the section on
physical resources, but they must also consult the sections on student
population, and student through-put. For all objectives, planners require
information from sources other than the PA report (ISD specifications, funding
analyses, equipment specifications, procurement procedures, etc.), especially
in the case of Objective V. However, it is the PA report that provides the
informational core upon which the planning process is based, and this core
is presented in swmary form in the section devoted to concliusions
reconmendations. :

POST PMP USES OF THE PA REPORT

In addition to its value as a data source, the PA report is also an eval-
uative document. Throughout its various sections, the PA repurt contains
both detailed anmalyses and evaluations of specific aspects of the training
program. Consequently, if the PMP calls for ISD revision of the training
system, much of the work will have been completed already in the PA. The
task analysis stage of ISD may be bypassed and the appropriate part of the
PA substituted in its place. Likewise, the analyses that would otherwise have
been necessary to determine program goals, entry-levels, behavioral objectives
media and facilities requirements, etc., may be considerably reduced. Espec-
fally important in the case of programs to be revised or enhanced are the
requirements that need to be met to fnsure that the newly developed components
of the training and management system will dovetail with the unchanged parts
of the existing program. These requirements would have been evident from the
outset in the PA report.




L o

NAVTRAEQUIPCEN IH-314

DISTRIBUTION LIST

Naval Training Equipmntv(:enter 103

Orlando, FL 32813

Defense Documentation Center
Cameron Station
Alexandria, VA 22314

Commanding Officer

USA Security Agency Training Center
Library

Ft. Devens, MA 01433

Conrad Technical Library
Bldg 29807

US Amy Signal School
Ft. Gordon, GA 30905

Chief

USA Strategy and Tactics Group
8120 Woodmont Ave ;
Bethesda, MD 20014

Commandant

USA Conmand & General Staff College
Library Division

Ft. Leavenworth, KS 66027

Plans Officer Ps{chol ogist
Ft. Ord, CA 9394

Superintendent
US Military Academy Library
West Point, NY 10996

Stimson Librar
Academy of Health Sciences, US Army
Ft. Sam Houston, TX 78234

Commanding Officer

USA Engineer Research & Development
L:lLs Librar

Ft. celvoir, VA 22060

Asst Chief of Staff Forces

Dept of Army, Dir of Doctrine
Organization and Training DOT TR 4
Washington, DC 20025

USA Element
Inter American Defense College Lib.
Ft Leslie J. McNair
Washington, DC 20315

il s,

Dept of Army
OACSC-E CETS-3
Washington, DC 20315

Asst Secretary of the Navy
Research and Development
Dept of Navy

Washington, DC 20350

Cffice of Naval Research
102 DEP-CH Scientist
Dept of Navy

Arlington, VA 22217

Chief Naval Research
Code 104, Research Coordinate
Arlington, VA 22217

Chief Naval Research
Code 450, Dept of Navy
Arlington, VA 22217

Chief  Naval Opentions
Dept of Navy
Washington, DC 20350

Chief Naval Operations
ATTN: OPNAV 31, Dept of Navy
Washington, DC 20350

Chief Naval Operations
ATTN: OP 34, Dept of Navy
Washington, DC 20350

Chief Naval Operations

r, System Analysis Staff

powe
OP-01B1, RM 1416 ARLX
Arlington, VA 20370

Chief Naval Operations
OP 56, Dept of Navy
Washington, DC 20350

Chief Naval Operations
OP-07, Dept of Navy
Washington, DC_Z(BSO

Bureau Naval Personnel Spec.
Television ARLEX, Dept of Navy
CD2, Room 3070

Washington, DC

i Sy




NAVTRAEQUIPCEN IH-314

DISTRIBUTION LIST (CONT)

Bureau Naval Personnel 1 USAF Headquarters
Asst Chief for Education & Training USAF Data Svcs Ctr, AFDSC/SMD
Personnel CM, Dept of Navy Washington, DC 20330
Washington, DC 20370
Commanding Officer 1
Bureau Naval Personnel 1 .Naval Personnel, Program Support
Office Liaison Technical Information Activity
PERS 16, Dept of Navy : RM 1074, Arlington Annex
Washington, DC 20370 Washington, DC 20370
t Scientific Advisor 1 Commander 1
| HQ US Marine Corps Naval Air Systems Command
| Washington, DC 20380 Naval Air Systems Command Hdqs
-f Washington, DC 20361
Technical Library 1
! DDR and E Cormander 1
! RM 3C-122, Pentagon Naval Air Systems Command
| Washington, DC 20301 Naval Air Systems Command Hqts
! Technical Library
Calspan Corp. 1 Washington, DC 20361
Librarian
PO Box 400 Commander 1
| Buffalo, NY 14225 Naval Support Systems Command
3 | Naval Support Systems Commnd Hqts
i | US Naval Research Lab 1 SUP 0622
3 ' ATIN: Library Washington, DC 20376
Washington, DC 20376
Cormander 1
; National Defense College of 1 HNaval Sea Systems Command
; Canadian Army Technical Library SEA 9132
; Staff College Dept of Navy
| Ft Frontena Washington, DC 20360
| Kingston, Ontario, Canada
i Commander 1
! Federal Aviation Agency 1 HNaval Sea Systems Command
NAFEC Library, Bldg 3 Naval Sea Systems Command Hqts
Systems Research & Development Svs CH SCI RANDD, CODE 315
Atlantic City, NJ 08405 Washington, DC 20362
Federal Aviation Agency 1 Commander, Naval Sea Systems Omd 1
Chief Information Retrieval Naval Sea Systems Command Hqts
Sectfon MS 112 Code 335
Library Branch Washington, DC 20362
Washington, DC 20025 :
Commander 1

Scientific Technical Information Off 1 Naval Electronics Lab Center
NASA Attn: Library

Washington, DC 20546 San Diego, CA 92152
Commanding Officer 1 Naval Weapons Center 1
Afr Force Office Scientific Research 3572

Technical Librar China Lake, CA 93555
Mashington, OC 20085 ’



Chief Naval Education & Training
Code 017, NAS
Pensacola, FL 32508

Conmanding Officer
(ode 104, Bldg S-54
NAS Memphis (75) NATTC
Millington, TN 38054

Cormanding Officer
NAVEDTRAPRODEVCEN
ATTN: Code OPL Ellyson
Pensacola, FL 32509

Superintendent

US Air Force Academy Library
(DFSLB-D)

Denver, CO 80840

Conmanding Officer

Fome Air Development Center
Document Library (TSLC)
Griffiss AFB, NY 13440

Air Force Institute Tech Library
Wright-Patterson AFB, OH 45433

1

NAVTRAEQUIPCEN IH-314
DISTRIBUTION LIST (CONT)

ASD/ENESS \
Wright-Patterson AFB, OH 45433

AFHRL/AS
Wright-Patterson AFB, OH 45433

Director Air University Library
ATTN: Library
Maxwell AFB, AL 36100

Commanding Officer

School of Aviation Medicine
AEROMED Library, Brooks AFB
San Antonio, TX 78200

Headquarters, ESD/DRI
Hanscom AFB, MA 01731

6570 AMRL/HE
Wright-Patterson AFB, OH 45433

ST o




