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SECTION I

INTRODUCTION

TRAINING SYSTEMS EVALUATION
Altho ugh the methodology that Is now employed tiroughout Naval avi ationfor instruc tIonal systems develo pment ( ISO) has become ~uçfIclent ly advancedto assui~ the integrated format of a systematic model, ‘ the closely alliedmethodology of training systems evaluation has not been fo rnul ated comparably.L~it1l recently, such evaluation wes regarded as merely preparatory activi tiesnecessary to justify initiation of an ISD project. Experience gained throughniammus appli cations of the ISO process, however, has clearly dispelled thisvIew. It Is now apparent that both the direction and scope of an ISO appli-

H cation depend heavily on the data, assessments , and plans that result from anappropria tely conducted training system evaluation.
The training systems evaluation proces s developed at the Naval TrainingEquipment Center is curr ently required as a prerequisite to Initiation of anyISO projec t. The process Is divi ded Into two main spheres of effort --problem analysis and project planning. Each area of act ivi ty and Its outputis descri bed generally in the lntrockictory paragraphs that follow, and ingreater detail In sLbsequent sections of this report .

(
~JECTIVES OF PROBLEM PMLYSIS

While the extensiveness of any given probl em analysi s (PA) may varyaccording to the con~lextty and seriousness of the training problem Itaddresses, the overal l purpose of the PA is always to establish an eval uativefoundation- upon which can be built a plan of action to sol ve a traini ngproblem. Whether solution of the problem requires remedial enhancement of anexisti ng training program (TP) , or original development of a new IP, It isthe PA w hich provides the data-base and analytical framework that governsthe specific direction taken.
Four primary PA objectives may be disti nguished , They are:
a. To col lect, organize , and analyze all factual information necessaryto docunent the nature of the t raini ng problem , its origins, and the factorsthat sustain it.

b. To evaluate the tra ining problem in terms of modern Instructionalsystems development (Is) methodology as a means of determini ng the training,managerial, and resource requIrements that will be needed to cerry out anynew IP developme nt or enhancement,

1. (October, 1977) “TrainIn g Requirements for Aviationb~apcn Systa,s, “NAVTRAE(IJIPCEN Specification MIL-T-29053, draft.
2. Courseware, Inc. (Juns, 1977) “ Fleet Aviation Instructional Systemsl
~

vslopment Model ”, Coursewara Techn1ca1 Report, yo~s. I..yII,
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c. To access the feasibility of alternative approaches to solut ion of
the training problem considering the resources available for TP developme nt,
implementation, and continued operation as compared with the constraints,
costs , and utilit y inherent in each approach.

d. To anticipate problem areas and support requirements that are likely
to ari se at sane futur e time during the 1 ife-~~cle of the revised or newly
developed trainin g program.

PRELIMINARIES TO PROBLEM ANALYSIS
The events precedi ng in1~iation of a prob lem analysis niast achieve three

main goals:

a. Authentication of the existence of an identified training problem.
b. Justification of funding for the proposed problem analysis.
c. Establ -I sheent of lines of conmunication and responsibility among

the major participant s in the project.
The preliminary process may be initiated by the Identification of a training
problem exi sting within an on—going traini ng program, or by the emergence of
a new weapon system (or system component) which imposes training support
requirements not present in the fleet.

Ass~aning the trai ning problem arises within the context of an exi sting
weapon system, the general flow of Inputs and action s through the Navy
hierarchy Is as follows. After a training problem has been fo rmally
identified by a Navy comnand (squadron, wing, type coirmiander (TYCOM),
Chief Naval Operations (CNO), Naval Air Systems Coinnand (NAVAIRSYSCON), or
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 docunenis ~the nature, scope, and criti-
cality of the problem. If a significant training problem (one which Is
likely to require a substantial expenditure of resources to analyze and
correct) Is found to exi st, an Operational Requirement for Revision of
Ex ist ing Train inj System (OR) is generated either by tti~ WO71~VATk~YSCOM,
or NAY1RA!(pJIPCETI. This OR serves as the basis for j usti fyi ng the funding
necessary to study the training problem in depth.

On approval of the OR by the OlD, he then tasks the NAVAIRSY SCOR to
cond uct a detailed Problem Analysis (PA) and to develop a Proqram Master
-(N4P). The TYCOM and NAY kA~pJIR EN are informed of this tasking so that
they may prepare to participate fully in the effort. Eventually,
NAVIRAEQUIPCEN is tasked to plan the PA and PMP, and cameunication begins
among the various concerned Navy organizations and independent contractors.
The ensuing coamernication system serves to inform the fleet participants
of the nature of the PA, to delineate the respective roles of each parti-
-cipant In the PA effort, and to coordinate the resources necessary for the
PA process.

. .,

~ 

____________________________
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Once the lines of coninunication have been established , a coordinationmeeting is scheduled for the parti cipa nts. This corresponds In time with

the completion of the Problem Analysis Plan Report by NAVTRAEQUIPCEN and its
approval by NAVAIRSYSCOM. This plan will guide the management and coordi-
nation sys tem necessary to carry out the PA. Also , by now the funding
requirements for the PA will have been establ ished and approved by
NAVAIRSYSCOM. Collection of the data (us ually by an independent contractor
with expertise In instructiona l .. systems development ) needed for an evaluation
of the training problem Is then begun. Upon compl etion of data collection and
analysis, the ccepl ete Problem Analysis Report is prepared and submitted to
NAVAIRSYSCOI4 for rev iew.

OVERVIEW OF 1ff PROBLEM AWiL.YSIS PROCESS

The extensive ness of the PA process is largely determined by the nature
of the traini ng program (TP), if one exists , in whi ch the problem of concern
has ari sen. That the PA process shoul d be keyed more directly to the program
than to the probl em is but an extensi on of the pri ncipl es implici t in a sy stem
approach to instructi onal development. From thi s poin t of view, a TP Is a
functioning sys tem and the outputs are compl ex products of the interactions
among all the syst em’s components. A trai ning problem arising wi thi n an
existing TP is regarded as a kind of system failure or mal function where the
origins can be discov ered most satisfactorily by an analysis of the Inter-
dependent contributions of component processes to the operations of the sys tem
as a whole . Hence, it is the conditions responsible for the training problem
that the PA seeks to determi ne, and it is the nature of these conditions the
governs the degree to which the analysi s must be carried.

The PA may be performed eith er on an existing 1V In need of revisi on,
or on an emerging weapon system for which no TP has )et been developed. In
the latter case , the PA will be a mini ISO proj ect aimed at an identifI cation
of the major tasks required for operation and/or maintenance of the new system.
Sinc e competent performance of these tasks is what, ultimately, the IP mist
be designed *~~ produce, the tasks will define the primary goals to be achieved
by tfr TP. once the task-oriented goals of the program have been established,
the nmt t stage of the PA process is to determine the nature of the 1W projec t
needed to generate a TP that will attain most effec tivel y the stated goals.
The various steps that Will be required to carry out the ISO project may now
be enumerated, and from these are determined the person nel , faci l ities , 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 previou s TP has
been~ developed.

In tim case of an existing training program, the exte nsi veness of the PA
usuall y wil l depend on whether the TP was originally designed according to
the basi c principles intrinsic in ISO , and whether the origina l TP has been
systematically reevaluated and updated sinc e the time of its Implementation.
Should both of these conditions be satisfied , the PA woul d be a straight-
forwerd, 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 traIning program that
has been neither updated In keeping with weapon system changes, nor origi-

~~ nal ly designed in accordance with the principles of ISO. In this Instance,
—.~.----- -
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a full-scale PA effort woul d be needed in order to adequately asses s the
problematic nature of the exist ing W, and to provide the data necessar y for
development of a program master plan (I~IP), the basic work plan which guides
and coordinates devel opment of the revised instructional system.

A full-scal e PA of an existin g trainin g program involves extensive
interviews with cogiizant Navy personnel, surveys of relevant technical
publ ications , etc. , and first—hand examinations of all training facilities,
materials, and procedures. Aspects of the existi ng TP that are specifically
examined include the purpose and scope of the program, its management

- - structure and instructo r profile , the student entry—level s , flow —rates, aid
— evaluation techniques; the trainin g schedule , syllabi , media, equipment,

and airc raft ; as we ll as trainin g facilities (c lassroo ms, student learnin g
centers, etc. ) and any other supporting resources. Throughout this program
review, an attempt is made to ident ify any problem area s ( training defici-
encies, resource inadequacies, etc.) and factors requiring program changes
(weapons system changes, new mission requirements, revised student flow-rate,

- etc. ) that are l ikel y to impact upon subsequent application of the ISO
process to TP enhanceme nt or revision . These data not onl y define the nature
of the trainin g problem, but they also form the necessar y basis for ISO
project procurement.

FROM ANALYSIS TO PROGRAM MASTER PLAN (PMP)

Now that the nature of the training problem, the conditions giving rise
to it, and the resource requirements needed to meet the desi red train ing
goals have been identified in the PA and reviewed for feasi bility by.
NAVAIRSYSCOM, the stage has been set for develo pment of the PMP, the plan —

wh ich w i l l  control all subsequent ISO efforts. The maj or items of info nna-
tion contained in the PMP are:

a. A detailed listing of the resources necessary for sup port of the ISO
project , as well as their resources.

b. A statement of the s pecific obj ectives to be achieved by the ISO
project.

-- c. An enumeration of the main tasks to be performed during the ISO
proj ect , thei r time-phasing and schedul ing Into the major milestones to be
reached tfroughout the project, and the method to be used in tracking
progress towerd their completion.

d. A del ineati on of the roles, areas of responsibility, management
systems and channel s of comnunication that will ex ist among participating

L 
Navy organizati ons and independent contractors during the project.

e. A statement of the procurement strategy options and Instruments that
may be selected for use, given the availabilit y of funding, for each activit y
and material requirements encompassed by the project.

The primary foundation upon whi ch the above PI4P contents are based
Is the ~ and its data and assesmients of the tra ining prob lem. However ,

41. 
— -a-- A4~~~~ - ~~ =1 ~~~~~~~~~ - — -_~~~

__
~_~_~__ _ _  __ t__  —---. _&. — _____ ___s 

~
_ _  

______



- - - - . -.-- ----- —~ —-——-—— ~~~~~~~~~~~~~~ -

NAVTMEQUIPCEN IH .a14

in order to transfo rm these resul ts of analysis into a practi cal , workab leplan of acti on , additi onal sou rces of info rmation mast ~e utilized. Fore-mos t among these is the NAVA IR/NAVTRAEQUIPCEJ4 ISD model which provide sspecifications of the ISO tasks to be accoinpl ished , their seq uencing , andthe end produ cts to be del ivered at each major mu estone throughout theproje ct. Essenti ally, the model may be viewed a-s a management control sys temutilized by the NAV TRAEQUIPCEN to insure that all technical, instr uctio nal ,and logistical requirements will be accomplished In a timely coordinatedmanner. Other sources of information that are incorporated into - the FlIP
Include the latest funding analyses available, and cost data (Navy andcontractor) from previous ISO projects. Hence, the FlIP is a doc~jsent whichconsolidates the analytical Information contained in the PA with the
decisions for action derived therefrom, integrates thi s d~ amically trans-for med info rmationa l core with ir~uts from all other pert inent sources,and projects a path for ISO actio n that Is consistent with the NAYA IR/NAVTRA E~JIPCEN model , which may be used as the primary management tool lbr - 

-directing a large-scale ISO project. If the PMP Is approved by NAVAIRSYSCOM.and the necessary funding is secured , Phase I of the ISO project may beInitiated. 
—

3. Funaru , J. F’. and Mulligan , B. E. (July l978) ,” Inst ruct ional Systems
~ si go : The NAVAIR/ NAVTRAEQUIPCEN Model ,“ NAVTRAE(~JIPCEN Report No. IH-304.

— - r - -- — 
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SECTION U
PROBLEM ANALYSIS

THE PROBLEM ANALYSIS REPORT

The contents and points of enphasis in a PA report may diff er depending
on both the nature and status of the training program. The fol lowing
paragraphs cover the main items of concern in the evaluation of an exi stin g
traini ng program and the situation in which the PA Is most often applied .
Al though the orientation of a PA aimed at determining the training needs for
a newl y emerging weapon sys tem may not coincide exactly with a PA di rec ted
at a ssessing the need for a revisi on or enhancement of an existing TP, bot h
are responsible for providing the data necessary to forn*ilate a plan for TP
deve lopment. The items of information described in the fol lowing paragraphs
should, therefore, generally represent the contents of a typical PA repo rt .

TIE TRAINING PROGRAM

REASONS THE PA WAS CARRiED OUT. To develop a cha racterization of the train-
ing problem which may be viewed from two perspecti ves , that existing prior
to the PA , as documented in the IPI, (see p. 4), and that exi sti ng after
compl etion of the PA. While the forme r consti tutes the review of the problem
that ultimately led to the PA, a suninary of both views may not only provide
an informative introduction to the PA report, but it may indicate the gain
In understanding of the probl em acquired from the PA. In any case, a conci se
statement of the characteristics of the training problem, whether based on PA
data alone or cont ined with the earlier IPI data, should serve as an intro-
duction to the subject of central conc ern in the PA report.

TIE PROGRAM PURPOSE

REASONS THE TRA INING PROGRAM WAS ORIGINALLY INSTITUTED. A brief histori cal
review of the conditi ons and situational constraints that exi sted at the
time of the original develop ment of the TP In questi on , particularl y those
factors that constituted the rationale for developing and insti tuting the
TP. This section will be especially important if the origina l TP goals (see
section below) were not stated expl icitly, or if they cannot be obtained from
ava ilable documentation. The Information sought here is not to be a repl ica-
tion of that contained in above section, the obj ective of which is to
descri be the nature of the problem that arose after the TP was impl emented .
The present section is concerned with the context and factors that led to the
original devel opment of the training program . This hi storical sirinary shoul d
not onl y prov ide a picture of the background against which the training
problem may be viewed most appropriately, but also It may Indicate what the
TP was originall y desi gned to accomplish.

- 
ThE PROGRAM GOALS

IFIIAT TIE TRAINING WAS DESIGNED TO ACCOMPLISH . This section shoul d contain
a complete statement of the TP goals including any revisions and additions

j to the original goa ls. In the absence of any available ducLunents containing
- - ~~~~~~~ - — — --~~~~~~~~~
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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 syl labi .
Even if documentation of goals is available , the analyst should confirm
their accuracy.

There are several rul es 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 analysi s
of the task to be performed upon completion of training, and should indicate
the level of pro ficienc y that will be expected in the operational envi ronment,
as well as the entr y—leve l proficiencies , of n~ trainees. Third, the goal
statements for a given position shoul d 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 summarizi ng the duration of
trainin g 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
posi tion , this training program is designed to take in BLANK number of
trainees that meet BLANK entry-level requirements and to t rain them In the
areas of BLANK, BLANK, BLANK such that, at the end of BLANK weeks , graduates .
will display BLANK att itudes and exhibi t BLANK proficiencies in the perform-
ance of BLANK tasks under BLANK operational condi tions. In the foregoing,
the word BLANK indicates the requir ed data. A complete enumeration of the
program goals for a particular posi tion will probably require several sen-
tences . In any case , these statements should make explicit what the training
p rogram was designed to accomplish , as opp osed to what the trainin g program
actual ly does accomplish .

PROGRAM &)ALS STATUS

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

j fleet needs and trainin g support availabilit y . Goals nay require updating
to refl ect alterations in operatio nal system components , changes in expected
graduate proficiency level s , stepped -up level s of demand for program graduates
(or the inverse of this ), the supply of stu dents meetin g entry- level require-
ments, etc. Al so, goals may be out of l ine 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 preceding
section sInce, here, it is the current and anticipated needs for trainin g that
are of primary concern rathe r than the needs that existed at the time the
origi nal TP was designed. -

Essentially, then, thi s section should contain a comprehensive set of
expl icitl y fonsulated revisions to the training program goals. Since these
goals will best represent what the TP can and shoul d accomplish , they Will
serve as the criteria for assessi ng the conceptual (design , direction, scope
etc.) and organizational (mana1rment~ 

c~aality control, support systems, etc.~
deficiencies in the existing ,as well as its validity.
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PROGRAM ORGANIZATION

RELATIONSHIP NIONG, AM) RESPONSIBILITIES OF, ALL PARTICIPATING UIITS. An
organizational chart that del ineates the forma l lines of authorit y f lowi ng
from the highest level of Identifiable responsibility down to the unit(s )
responsible for TP Implementation. In the case of two, or mere, implementing
units havi ng no direct organi zationa l ties other than their respective contri-
butions to the TP, the st ructure of the flow chart may proj ect as high as the
Chief of Naval Operat ions (CND ) level befo re merging. This ove ral l organiza-
tional st ructure shoul d be supplemented by an itemization of the major respo n-
sibilities assumed by each command Identified in the chart. Statements of
responsi bi lly areas shoul d make cl ear the mutual commitments for TP support
(funds , faci lities , manpower , materials) and coordi nati on among all partic i —
pating uni ts.

TRAINING SQUADRON ORGANIZAT ION

FLEET REPLACEMENT SQUADRON (FRS) FOSITIONS AND DUTIES. An organizationa l
chart that identifies the formal lines of authority within each squadron
responsible for Implementing arty aspect of the TP. The chart shoul d begin
with the co mmand ing office r 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 øf duty areas include:
adeinistration, personnel management, resources management, record maintenance
reporting, Instructi on, instructor training, training device instruction,
suppo rt management, homan relations, safety, and recreation. If mere than
one squad ron is responsible for impl ementing the TP, then the respecte d parts
of the TP (courses , parts of courses, etc.) assigned to each should be
identified , and any organizational mechanism used to coordinate activities

F of participatin g squadrons should be described.

PROGRAM ORGANIZATIONAL STATUS

EVALUATION CF STRUCTURAL AM) FUNCTIONAL ASPECTS OF ThE TRAINING CRGANIZATION.

Conduct examination of both the supporting and training organizations to -

establ ish their adequacy for achieving program goals. Questions of interest
regarding the overall organization are : Is the organizati on formally ade-
quate to provide the necessary traini ng supp ort and coordi nation? Is the
o rganization func tioning as Intended? Is there a mere efficient organi-
zati onal structure that is feasible? What constra ini rg factors would limit
structural reorganization? What organizational changes woul d be beneficial
and/or required In order to Institute changes in the TP? Questions of
interest regarding the trainin g squadron(s) are : Is the formal organization
of each training squadron adequate for successful impl ementation 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 organi zation functioning as intended? Will changes in the TP benefi t
by and/or require reorganization of the FRS? Does the FRS contain a training
management and quality control system?

LL 
_ _ _ _ _— —~-- -~•_U___ a— - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~-~ -~~~~ —-



• 
-
~~~~~

_ - -~~~-1~
-’ ~~~~ 

- - --- -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .- 

-
~~~~~

NAVTRAEQUIPCE]l IH-3l4

POST-I~ADUATE COMMANDS

TIE OPERATIONAL SQUADRONS THAT RECEIVED IP GRADUATES. Identify fleet
squadrons to which graduates of the TP are assigned. A descri ption of the
initial positions and duties assumed by TP graduates should be given for
each fleet squadron. Questions of Interest regarding post-graduate commends
are: Are the jobs to whi ch graduates. are assigned ini tially In operational
squadrons commensurate with the training they received in the -FRS? Are there
additional squadrons in the fleet that could utilize FRS graduates, especial ly
if the TP was enhanced? What di rections 0f TP enhancement would expand utili-
zation of graduates whether withi n the present user squadrons or within new
squadrons?

INSTRUCTORS

QUALIFICATIONS AND AVAILABILITY OF PERSONNEL RESPONSIBLE FOR TRAINING. Con-
duct a simmery of FRS personnel ‘s capability to carry out instructional
requirements of the TP. The ~~ areas of prime importance to assess person-
neVs capability are instructors ’ qual ifications and availability, as they
exist in the FRS. Instructors’ qualifications should be docunented in the
following categories: previous experience (operationa l , instructiona l , etc.)
that is required; rank or rating requirements; normative selection criteria

r (relative test performance); instructors ’ training program requirements and
certifications; instructors ’ evaluations (types, d imensions, and frequency).
Instructors ’ availabi l ity shoul d be docianented in the fol l owing categories:
the nimter of qualified instructors present in the FRS for each area
(position ) of training designated in the TP syllabus; the retalnability 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 Instructiona l work loads (niunber
of classes per day, class duration, etc.) assigned to instructors; the non-
instructiona l work loads (acbninistration, handout preparation , equipment
inventory and checkout, watch duties, etc.) assigned to instructors; the use
of non—FRS personnel as instructors.

STUDENT POPULATION
PIPEL INE SOURCES AM) ENrRY—LEVEL REQUIREMENTS. Conduct analysis of student
origins, qualificat ions, and program entry-level requirements lbr each
position to be trained. Identify the sequential flow of students through
the various command units (pipeline) that ultimately feed Into the TP to
provide data on the previous training received and qualifi cations attained
by students, as well as the data necessary to assess problems related to
quota control. Likewise, any entry-level requirements (prerequisi te training
programs, prior aircraft experience, NATOPS qualifi cations , service group
rating, security clearance, etc.) that are operative In the selection of
students for adnisslon 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 if pres~anably was designed, but they
may al so ernium rate detailed chara cteristics of the st udent population that
exert a selective inf luence on the success of the 1?, e.g., specific
student readiness deficiencies.

-
~
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Questions of interest regarding omnposition of the student populat ion
are: Does the if require training in any area for whi ch entering students
are unprepared, improperly prepared (proactive inhibition), or already
fully coni,etent? In the case of essential entry-level skills end/or knowl-
edges that are either lacking or at variance with those to be required in
the present tV , wi ll 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 revi sed so as to
reduce entry-level deficiencies?
STUDENT T1I~OUGH -PUT
CLASS LOADS, P~)GRAII CAPACITY, AND STUDENT FLOW. Make analys is of student
through—put and program capacity for each position to be trained, and each
category (courses, etc.) and phase of the annual program cycle. The data
may be summarized conveniently in terms of a ~early schedule of classes. -

Such a schedule would identify each clas s by its proper designator and start— —

completion dates, aid thus provide a framework In which student through-put
data may be entered. The actual number of students processed and the
maximum meter of students that can be effectively processed are the 1~io data
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 pro per instructional materials end media (see
PHYSICAL RESOURCES)

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.
This schedule analysis may be supplemented by an overall flow diagram which
i~uld show the paths (training tracks ) specified in the syllabus for all
positions.

Questions of interest regarding student tirough—put are: What is the
magnitude of the 1? in terms of actual numbers? Does actual through-put
excoed or fall short of the program’s effective capacity in any area of
training? Is effective capacity too law in any area of the if 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 In ten s
Of student perforeiance? Has through-put fallen below the original if goals
(see PROGRAM GOALS) in so~ 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 if goals? Is the flow of student s through 
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the syllabus consistent with the hierarchy of behavioral objective s so that
the objective s Intermediate betwo en entry-level and fi nal task performance
aid students are trained in the proper progression ? Are “hand-on” experl - -

ences programmed so as to reenforce academic training? In the case of tasks
F specified for “deferred tra ining ,” are provisions for this adequate to

achieve the necessar y training at the post— FRS duty stations? If the 1?
does not operate on a scheduled basis -with regular sta rt-co mpletion dates , is
the TP offe red on sase other basis , e.g., “as-needed”? Is this basis adequate
to meet program goals? Are any alterations of , or additio ns to the syllab us
required (see CURRICULUM OI~iANIZATION)? Can syllabus changes be avoided by
reducing eithe r the rate of student Urough—put (e.g., an increase in course
duration ). or the magnitude of through- put relati ve to program effective
capacity? -

STUDENTS PROGRESS

PERFORMANCE, MOTIVATION, AND ATIITUDES OF STUDENTS TRACKED ThROUGH 1HE if.
Conduct analysi s aime d at determi ning the degree to which the Instructional
objectives are being achieved . It is here that the instructional effec t-
iveness of the if is assessed . The data to be collecte d should, if It Is
avai lable , answar the following question: Does studen t performance change
after exposure to the if suc h that expected program achiev ement levels are
met? The ansner to thi s questi on should he documented not only Iii terms of
performance relative to cri te rIon-refe renced measures for behavioral objec —
tive enco mpassed by the tV , but also in terms of motivation and atti tude
measures.

In o rder to assu re that observed changes in the various student measures
are attributable sol ely to the instructional effects of the 1?, seve ral pre-
cautions will be hel pful .

Assuming that performance , etc., is t racked from Just before trainin g
begins (pro -test ) throughout trainin g (lesson tests ), and finally to comple—
t ion of trai ning ~poss ibly an “on—the—Job” test ), the analyst *ast account
for any event s that may occur between tests (a chang e in the gradi ng system ,
instr wne ntatlon breakdown , pay increase , etc. ) that may account for the
observed change in test performance. In addition to specifi c events , the
analyst s houl d look for tempora l trend s in test perfo rmance that may be the
result of such gradual influences as time away from famil y, boredom, end
experi ence In the training setting (e.g., habitual dist racti ng features).
Further, the analyst should make sure that a general trend toward Improved
test perfo rmance is not due to experience gai ned on successive tests, a
cumulative effect unrelated to instruction.

In the case of programs that allow students to progress fYom 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 tie test at the next stage. This Is known as statistical
regression toward the me-an, and It Is tie result of selecting students to
advance only If they score above sane cutoff at the extreme end of the
performance distribution. The reverse effect may occur as a result of
attrition, I.e. , If low—scoring students ~~ p out of the- program, then

— ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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- performance on subsequent tests by students who continue In the program nay
appear to improve .

By taking these factors into account, the analyst will help to Insure
that non—ins tn ictio nal effects are not attributed erroneously to instruction.
Thi s pitfall may be a~~ided more substantially by means of a control group
that is treated in exactly the sane way as tie student group in all respects
except that the control group does not parti cipate in the TP and , hence , can-
not benefit from it. If the control group approach Is feasi ble, care should
be taken to Insure that both the students and controls were drawn from the
sane population. An optimal procedure is to match individuals on all para-
meters of Importance , and then to assign them randomly to each group. Al-
thou gh a control group will prob ably not be possible in most established
sit uations , it may be possible -to o btain some comparable data relating student
performance in the if under conside ration with that of ind Ividual s trained
under a diffe rent 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 irwol ve s programs that originally were
subjected to a tryout—revision process. If the TP effectiveness is found to
fall short of the expectati ons estab l i shed duri ng tryouts , the analyst shoul d
determine whether this is due to such fo rces as diffe rences 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 ,
etc.) received by individua l s who participated in tryouts as opposed to those
In the TP.

The foregoing is based on the assumption that the TP has identifiable,
If not specificall y stated , behaviora l object ive s that not onl y sti pulate the
actions to be performed, but also the condit ions of performance and the
standards below which performance is judged to he unacceptable. In the
absence of such objecti ves , the analys t will have littl e basis for determining

-t appropriate performance criteria, and hence for evaluating the instructional
effectiveness of the training program . In the case of a TP with no stated

N behavioral objectives, the analyst should attempt to deduce the actual
criteria Implied In performance tests and to determine whether they provide
a val id and ui*Iased estimate of the performance to be expected on-the-job.
A tV cannot be considered effective If It does not result In an improved
job performance, even if it does succeed in improvi ng performance on tests
that are Invalid. In any case, the analyst should consider In detail both
the method s 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 enplo~ed for re-
cording and storing test results, arid the procedures used In tracking and
evaluating student progress. It is also Important to determine whether the
scope and dmpth of the Information actually taught Is adequately represented
In tests. Further, the manner in which test results are consolidated end used
to establish final evaluations of student performance should be carefWl y
examined. -

~~~~~~~ —
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CURRICULUM ORGANIZATION

TRAINING TRACKS, COURSE SYLLABI , Mi) BEHAVIORAL OBJECTIVES. An analysi s of
the sequenti al o rganization of courses and course contents. It Is convenient
to divide this analysis into twe parts: (1) training track s, and (2) course
syll abi and objecti ves. The forme r Is a comprehensive map which shows the
ordinal arrangement of courses for each position to be trained (see S1IJDENT
Thl~)UGH-PUT). The latter is a breakdo wn of each course Into Its component
units, lessons, segments, and “hands-on” exercises with statements of the
behavioral obj ective s to be achieved withi n 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 encounters 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. Al so, courses that are comnon to more than one track, and wh ich may
have been duplicated, or even onmitted, may be identif led. Further, such a
map can show the points in the instructional program where coordination of
instructional inputs to tie program fro m other squadrons should occur in
cases where more than one unit Is responsible for training.

The second part of this analysis is an asseszent of the instructional
contents of courses in light 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 contined,
they should provide a complete and accurate specification of the program’sinstructional goals for that position. While this theoretically ideal situ-
ation might never be found to exist, it indicates the kind of relation ship
that should exist between program goals and cours e objectives. If the
progr am goals for a given position have been formulated to accurately encom-
pass the tasks to be performed, then these goal s may se rve as a basis for
evaluatin g course objectives. If the behavioral objectives for all courses
In a training track are fou nd to be incomplete relative to the goals of the
progra m, then it I s likel y that either course er*~ anceinent or addition Is re -
quired. However , if the behavioral objectives are found to he excessive
relative to program goals, it is probabl e that either course revision or
deletion Is needed. An analogous comparison shoul d be made between course
objectives and lesson objectives.

The foregoi ng analysis establish es the completeness end appropriateness
of course contents, but It does not access the Integral nature of the con-
tents. A well-designed sequence of instructional divisions (courses , un its , —

les sons , lesson segments , avid “hands-on” exercises ) Insures that students
posses s Just those requisit. skills and knowledges at each stage of training
that are necessary for th . to move successfully on to the next stage. This
is usuall y eccompllshed by sequencing elemental objectives before more
advanced ones. A careful examination of the syllabus fOr each course ehould
reveal any g~ s or sequenti al silsal Igmients of course contents. As a general
rul e, the following organization of course content s has been found to be the
most useful .
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Entry-leve ls are taken as indicators of how elementary the first obj ect—
ives must be. These are divide d int o segments which are then grouped to form
lessons that are fo ll owed by tests (see STUDENT PROGRESS). Lessons are
organized into Instructional uni ts which are fol lowed by “hands—on ” exercises
that allow students to practice that wh ich has been learned at each stage
before they move on to othe r subject matter , whether it be elemental or more
advanced. The syl labus may cycl e students between a nisiber of elementary
academi c uni ts and corres pondi ng “ hands-on ” exerc ises before proceeding to
the next level of trainin g. However , instructional uni ts should be formed
so as to permit practi ce and applicati on of pri nci ples before they are for-
gotten or confu sed w ith others . As the units become prog ressivel y more
advanced , the exerci ses t ier are required should al so increase In diffi culty ,
but withou t exceedin g that which has been learned academIcall y . Initi al
“hands-on ” exercises amy be at the famularizationa l level, wh ile sub sequent
exercises invol ve practic e In simulato rs and , eventua lly, in the operational
enviro mient.

The data that Is necessar y to perform a curr 1culisi~ analys i s consi sts of
complete syllabI for all course s end exercises (tra iners , equi~anent , end air-
craft ). It wIU be conven ient to attach these docusents , if they are avail-

— able, as a~ end1ces to the PA report. From these docu ments , as well as othe r
sources , the analyst may abstract the training track map, the program goal s ,
the course objectives from units down to lesson segments , and the sequenti al
organization of instructi onal div i sions within each course . From this data
base, It shou ld be possi ble to eval uate the organizationa l structure of the
currlculun as well  as the instructional com pleteness and integrity of m dlv i-
dual courses. Also, It shoul d be possible to determi ne wh ether courses are
designed to meet program goal s and, add itionall y, to identif y missi ng, weak ,
duplica ted , or misdirected courses. This data also may cast light on the
source of currlculun prob lems, e.g., students required by logistical con-
straints to deal with subject matter at a level for whi ch they lack the
requisite skills.

— PHYSICAL RESOURCES

ItW ENTORY AND EVALUATION OF INSTRUCTIONAL I~tDIA AND FACILiTIES. Make analysis
of the physical capacity of the TP to ful fill course objectives. An inven-
tory of instructi onal media and facilities for each area of training is
necessa ry to establish the existin g avail abi lity of resou rces, bit thi s
inventory alone w il l not Indicate the need for certain medi a end facilities
that may exist In any particular training category. Both availabilit y end
need should be docisnented in detail and , from this data , a physical resources
requira ient be determined. Specific media and facili ty needs should be
established for each course and trainin g track taking Into account student
throu gh-put data and the nature of instruction Indicated In tie behavi oral
obj ectives for each lesson and exercise (see CURRICULUM ORGANIZATION). The
following media and facilities categories should be inventorie d ~~ bothavailabilit y end need.

a. Media:
(1) TrainIng e~iipment (proj ecto rs , reco rders, scr eens , etc. )

-l ~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~ ~_____ ~ ____ ___, z_____ *_ _ 
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(2) Maintenance and production equipment, tools, and suppl ies

(3) MedIa softwa re (slide s , worithooks, tests, etc.)
(4) Trainers

- 
(5) AIrcraft (aircraft PS sortie) - 

-

b. Facilities:

(1) Classrooms (nuder, dtesnslons, lighting, acoustics, etc.)
(2) OffIce spec. for Instructors aid staff
(3) FurnIture (classro om, offi ce , etc.)
(4) Space for media stor age, maintenance , and production
(5) Student learning center and study areas
(6) Computer terminal area
(7) AvIonics test benc h areas

(8) Ramp and hanger spaces.

Questions of Interest are: What media are needed to achieve the behav-loral object ives for each course ? Do availabl e media meet specificationsderi ved from course obj ectives? Are all available media operational ? Arefacilities end- equipment in tie training squadron adeçuate to keep media ingood repair througout the lifetime of the program? If not , are there othe runits available for maintenance activ ities? Does the traini ng squadronpossess the equipment, faci lities , and expertise for updating , revising, andproducing new media sof tware? If not, do alter nati ve strategies exi st thatmay be employed for thi s service? Are media har~vare compatible with soft-s~ere? Do trainers id availabl e aIrcraft poasess the necessary s~ystas fo rtraini ng? Ar. classrooms adequate to meet student needs and program sche-dules? Are study areas , individu alized instru cti on areas , etc ., adequate?Is space available for a pro perl y managed media library ? Is the off i cespace availabl e to Instru cto rs and program managers alequate? Are thereother facilities that may be converted to use of tie training squadron? Arethere any Items of .qulpnent, etc ., on order which are not refl ected in the
inventory? Are all facilities located within an area sufficient ly ash topermit easy movement from one place to another? If not, are there sched-uling problems, transportation problems, etc., that exert a detrimentalinfluence on the success of Instruction?

~~NCLUS ICIIS Aim RECOPWNDATIOIIS
S1~~~RY OF ~ .JOR FINDING S N~ ESSARY FOR PROJECT PLANNING. The contents ofthe PA report serve as the primary data source for development of theproject master plan (alP). Whether a revision, an nhanc ent, or an en-tlrsly new TP is required, the ~lP i s the plan that will govern tie jU ~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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necessary managerial and technical aspects of TP development, production,
I laiplasntation, arid long-term support. The success of this plan is heavily
I dependent upon the completeness and utilizability of the information provided
I In the PA report . Assuming that the analyses indicated in previous sections
I have been carried out fully, attention should now be directe d to a suimn ary

organization of this Information that will make it maximall y usable during
project planning. The precise nature ~f the training problem should be
delineated together with recoemendatlons for its remedy. The pl anners should

- be able to see whi ch aspects of the existing TP contribute to the problem and
be able to Merstand 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 aid reconinend-
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

PRO JECT NNSTER PLAN
Thi s is the primary ia rk plan which will guide 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 ISO specifications (MIL-T-29053) and associated Data
Item Descriptions (DIDs), the NAVTRAE(~JIPCEN initiates a course of ect ic~which ul timately resul ts In the 114P. This plan coordinates every aspect
of the project including its development, production, imp lementation , and
long-tern support. The PMP nust Insure effi cIent uti lization of available
resources , adequate support throughout the life -cycle of the TP, end continued
instructional effectiveness and technical currency through a system of .oni-
tored performance and qualit y control.

~IP (~JECTIVES

Considering tie diversity of organizations, technical expertise, and —

resources required to successfully del iver 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
broa d in scope . Essentially, such a pl an mist be a management tool that
coordinates the contributions of all participants to the project and which
monitors the timeliness and quality of each contr ibution. 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, madla, fac ill—

- 

- ties , and management systems to be developed within the arena 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.
c. Identif y the committees and teams that will provide either pro fes .

slonal or technical support for develo pment of the trainin g sys tem, and
determine for each group tie tasks to Em performed and the products to be
delivered.

d. Establish a system for liaIson, coordination, and coimiunication
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 tie time period-s that will be available for review
and evaluation of deliverables.

f. Given funding resources, and time constraints , develop tra ining —

syst em specificati ons ~ISD specifications , trainin g device specifications ,
etc. ) and procurement procedures that will insure the acquisition of an
efficient and cost /effective training system and its successful implements- - -t ion.
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PA INPUTS 10 P~ JECT 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
PI~)GRAIO. While this information undoubtedly serves to focus tie planner’s
attention on the more oiblesome aspects of tie program, an examinat ion
of the F~lP 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 IV depend heavily on the sections concerned with program organization,
training squadron organization, and post-graduate commands. To meet Object-
ive V I, planners mist utilize the information contained in the section on
physical resources, but they mist also consult tie sections on student
population, and student through-put. For all objectives, planners requ ire
Information from sources other than the PA report (ISD specifications, funding
analyses , equipment spec ifications , procurement procedures , etc. ), especiall y
In the case of Obj ective V. Ho*ver, it is the PA report that provides the
informational core upon which the planning process Is based, and this core
is presented in sumnary form in the secti on devoted to conclusions and
recommendations. -

POST FlIP USES OF TIE PA REPORT
In addition to Its value as a data source, the PA report Is also en eval-

uative document. Throughout its various sections, the PA repw’t contains
both detailed analyses and evaluations of specific aspects of the training
program. Consequently, if the FlIP calls for ISO revision of the training
system, such 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—level s, behavioral objectives,
media and facilities requirements, etc., may be considerably reduced. Espec-
ially Important in the case of programs to be revised or enhanced are the
requirements that need to be met to insure that the newly developed components
of the training and management system will dovetail wi th the unchanged parts
of the existing program. These requirements would have been evident from the
outset in the PA report.
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