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|

-~ SUMMARY

The F-14 Instructional System Development (ISD) project had
two wmajor goals. The first goal was to revise the existing F-14
aircrev training system at the Fleet Readiness Squadron (FRS) level.
This effort was intended not only to update the content of the
FRS training syllabus but also to ensure that a system was designed
which was capable of self maintenance. The second major goal of this
project was to validate the newly developed military specification
' (MIL-T-29053) and 1its accompanying data item descriptions (DID's).
This project was the first large scale application of the instruc-
tional philosophies and technology described in the Military Speci-
fication.

Prior to the start of this project, a task analysis resulting in
a listing of all the tasks performed by F-14 pilots and Naval Flight
Officers (NFO's) had been completed. This task listing was the basis
for the project and the starting point of the ISD prccess. From this
task listing, a group of learning objectives was developed which
described all the behaviors, conditions and standards which a student
aircrew needed to satisfy in order to achieve the desired training
i results. The objectives were segregated and grouped into lessons
which comprised the events of the training syllabus.

One of the most significant tasks performed as a part of this
{ project was the Training Support Requirements Analysis (TSRA). This
; :i task analyzed the existing training system to determine the strong
! ¢ points and deficiencies. The TSRA went on to predict the future re-
source requirements of the FRS's. Based upon this prediction, the
revised training system was designed such that the syllabi were
tailored to those resources expected to be available.

Work on this project was performed primarily at VF-124, NAS
Miramar, CA. A continuous interface was maintained with the east
coast FRS, VF-101 at NAS Oceana, VA. The initial intent in this pro-
ject was to use the Subject Matter Experts (SME's) at VF-124 and
VF-101 to perform a large portion of the lesson development and
verification tasks. This proved to be an unachievable goal due
to the l1imited SME availability resulting froma shortage of instruc-
tors (SME's) at both squadrons. This problem of limited SME avail-
ability has occurred consistently in other projects as well as this
one and can be anticipated to continue to occur as long as the Navy
suffers from its chronic manpower shortages.
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This project resulted in the development of revised training

. - 8yllabl tailored to the gpecific needs and capabilities of VF-124

and VF-101. The training syllabi are now objective based and provide

maximum utility and efficiency in the use of available resources.

' Organizational changes which provided increased emphasis on aircrew

training have been implemented within the Operations Departments at

the FRS's. This reorganization also allows the performance of the

quality control processes which are essential in maintaining the

quality and efficiency of the training syllabi. As of the date of

this report, the revised training system is in operation at both FRS's
and contractor support has been terminated.
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NAVTRAEQUIPCEN 78-C~0004-1
PREFACE

The Naval Training Equipment Center has a continuing interest
in the use and evaluation of state-of-the-art procedures and me-
thodologies in the design and development of training programs.
Recent interest has centered on the systems approach to training
nov referred to as Instructional Systems Development (ISD). The
effort discussed in this report concerns the application of the
ISD process to the development, implementation, evaluation and re-
vigsion of F-14A fighter (MAS) and reconnaissance (TARPS) aircrew
training programs. The project, begun in AUG 1977, was conducted
by the Naval Training Equipment Center for the Naval Air Systems
Command; the work was performed by Veda, Inc. under contract
N61339-78-C-0004.

The operational objectives of the project were to design an
aircrevw training program that would permit update as weapons system
hardware 1is modified, and to develop and evaluate the progranm
using the ISD process. The research and development objectives
were to gain experience in the use of MIL-T-29053 and associated
DID's and to acquire resource utilization data for future ISD
planning and acquisition. :

Special appreciationis expressed to those personnel of VF-124,

VF-101, COMNAVAIRPAC, COMNAVAIRLANT, COMFITAEWWINGPAC and COMFIT-
WING ONE who made significant contributions to this project.

bt Y G

Robert G. Bird
Acquisition Director
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SECTION I

INTRODUCTION

PURPOSE

The goal of the F~14 Instructional System Development (ISD)

.project was to improve the existing aircrew training syllabus in

use at the F-14 Fleet Readiness Squadrons (FRS). As stated in the
Program Master Plan (PMP), the objective of the F-14 ISD project
was to develop, produce and implement a new aircrew training program
which:

a. is instructionally effective as measured by criterion
reference measures of student performance,

b. is efficient in terms of resource consumption,
c. can be adequately supported over its life cycle, and
d. continuously meets training objectives.

The F-14 training program redesign was to be accomplished through
the application of the ISD methodologies specified in MIL-T-29053,
"Training Requirements for Aviation Weapon Systems™. MIL-T-29053,
dated October, 1977 and henceforth referred to as themilitary speci-
fication, represented the most current document designed to stan-
dardize the processes and products of aircrew training ISD for the
Navy. This project was the first full scale training development
project governed entirely by this specification. A second purpose
of this project was therefore practical validation of the new mili-
tary specification.

Specifically, this project was intended to make the F-14 syl-
labus a more efficient and effective instrument. The F-14 is one
of the most complex and sophisticated fighters ever procured. The
two man crew, the Pilot and the Naval Flight Officer (NFO), are
responsible for the operation of an aircraft with more air-to-air
and air-to-ground capability than has ever been available before
in one single airplane. For the first time a true division of re-
sponsibility and labor existed between the two cockpits.

This division of responsibility led to the need for partially
separate training syllabi for the pilot and the NFO. The number and
variety of operational tasks to be mastered by the aircrew and the
high and constant aircrew replacement demands required syllabi capa-
ble of transmitting an immense amount of knowledge in a fairly
limited amount of time. To accomplish this demanding training task
a carefully and systematically designed training system was needed;
a training system capable of training each crew member individually
and a crew jointly with an optimum of efficiency.

The characteristics of the F-14 also demanded a training system
that could be easily updated. The AWG~-9 weapon system, incorporated
in the F-14, can be changed merely by modifying the computer program.

11
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This computer program can be loaded into the aircraft in a matter
of hours. This capability, while yielding immense benefits in terms
of cost and tactical adaptability, creates a significant problem
in the training system. A syllabus and a management system which can

effectively integrate new information in a very short time was
required.

SCOPE

The F-14 ISD project involved the analysis and revision of the
entire F-14 training syllabus. There were no sections of the syl-
labus which were a priori defined as unchangeable. While this ap-
proach undoubtedly increased the total effort, it certainly con-
tributed to the homogeneity of the end product. Integration of
existing materials with new wmaterials 1s always problematic due

to disparities in quality and methodology between the existing and
new portions of the syllabus.

The scope of revising the existing F-14 syllabus can best be
characterized by some numerical values. Overall length of the syllabus
prior to this project was 26 weeks. The syllabus consisted of ap-
proximately 250 events for the pilot and 240 events for the NFO.
When expressed in terms of hours of instruction, the syllabus con-
tained approximately 417 hours for Category I pilots and 390 hours
for Category 1 NFOs 1f briefings and debriefings are included as in-
structional time. The precise tabulation is found in Table 1.

Table 1: Syllabus Length (0ld Syllabus)

VF-124 VF-10]
Pilot NFO Pilot NFQ
Number of Syllabus Events 247 239 250 243

Hours of Instruction

(including briefings 417 386 417 4
and debriefings) »
Hours of Imstruction

(excluding briefings 304 293 299 292

and debriefings)

12
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This syllabus was subdivided into six phases which were com~
monly taught in the following sequence:

1. Transition

2. Basic Fleet Air Superiority

3. Weapons

4. Advanced Tactics

S. Advanced Fleet Superiority

6. Field Carrier Landing Practice and Carrier Qualification

Student throughput was 200 - 210 students per year, approxi-
mately equally divided between pilots and NFOs. This student load
was divided between the two FRS squadrons such that VF-124 carried
approximately 60X of the training load and VF-101 40ZX.

The two FRS's have slightly different syllabi with 80-90% simi-
larity. In this project standardization of the syllabi between squa-
drons was desired but not absolutely required. Priority was given
to satisfying the needs of either squadron, i.e., the scope of the
project included the possibility of training program portions unique
to each squadron.

Finally, the scope of this project increased over time. 1In 1978,
additional ISD needs were generated by introduction of the RF-14
with its Tactical Air Reconnaissance Pod System (TARPS). The training
requirements for the system were extensive and eventually resulted
in a syllabus addition of 46 events.

While the numerical values above give some indication of the
scope of the project, the depth of the work can perhaps best be
described by the starting and end point. The redesign of the F-1l4
course started at the very basis, i.e., it began with a task analysis.
This task analysis however, was part of preceding efforts sponsored
by COMNAVAIRSYSCOM. The present project built on this task analysis
and began with the development of an objectives hierarchy. The end
point of the project was implementation of the course at both squad-
rons. Implementation consisted essentially of one course administra-
tion to one regular class at either squadron and of support in execu-
ting the revisions indicated by these two full scale tryouts. Between
objectives hierarchy and i{implementation, all processes specified
in the military specification were executed and all products de-
scribed by the corresponding data item descriptions were delivered.

13/14

IS S S




o —— ——

C— o~y
B AR e BT Wi i ~ & b DA > i

var—

NAVTRAEQUIPCEN 78-C-0004-1
SECTION II

BACKGROUND

REQUIREMENTS

The F-~14 ISD program was the second phase of a continuing re-
vision of the F-14 FRS aircrew training program. This revision pro-
cess began in 1974 with the analytic portions of the ISD process.
The initial contract required completion of task listings, learning
objectives hierarchies, student syllabi, and lesson specification
documents. All work on this contract was completed by January 1977.

In January 1977, the Naval Training Equipment Center (NAVTRA-
EQUIPCEN) was designated COMNAVAIRSYSCOM agent to execute the develop~-
ment of the F-14 Aircrew ISD program. In a review of the previously
delivered documents, NAVTRAEQUIPCEN identified several areas which
required additional effort to bring them fnto conformance with the
newly-developed Fleet Aviation ISD Model for Existing Weapons Systems
at the lesson specification level of development. Additionally, NAV-
TRAEQUIPCEN was to conduct a problem analysis to determine program
goals, assets and constrainats.

The problem analysis was conducted and served as a basis for
preparation of the continuation program. It also acted as the basis
for the development of the F-14 ISD Program Master Plan (PMP) which
was published in August, 1977, and revised in MAR, 1979. The purpose
of the PMP was to coordinate continuation of the F-14 ISD program,
ensuring that all technical, logistical, and managerial requirements
for the program had been addressed in proper sequence and that roles
and responsibilities had been defined.

Wecrk on the project described in this report began in August,
1977. As mentioned previously, this contract was governed by the
MIL-T-29053 which was published inOctober, 1977. The work performed
between the start of the contract and the receipt of the Military
Specification was based on preliminary copies of this document and
on continuous assistance and guidance by NAVTRAEQUIPCEN.

ASSUMPTIONS
INSTRUCTIONAL.

The instructor workload could be reduced if a greater proportion of

!
1.
i
i

the syllabus was self instructional. One of the anticipated outcomes

of this ISD project was that the excessive workload of the FRS in-
structors could be reduced. Prior to this project, the primary mode
of instruction was the interactive lecture. Instructor workload was
further increased by the lack of accuracy or currentness of the
existing audio/visual media. Most of the self-instructional events
required a debriefing, which amounted to another lecture.

15




NAVTRAEQUIPCEN 78-C-0004-1

The effectiveness of instruction in flight could be increased by
increasing the proportion of training in the training devices. The
ratio of instruction in the trainers to that in the aircraft was
between 1:2.5-3 prior to this project. It was assumed that the in-
struction received in the aircraft could be greatly improved by
increased preparation in the training devices.

'More relevant training could be obtained by deemphasizing procedural
drills and by adding explicit instruction in the area of decision

making skills. Prior to this project, the training syllabus required
a great deal of rote memorization of facts and procedures. This was
especially evident in the BOLDFACE emergency procedures. One of the
goals of this project was to add to the instruction the rationale
behind these procedures. It was assumed that the correct performance
of procedures could be improved if the student understood why the
procedures were performed.

The pilots and NFO's had very similar but not identical training needs.
In the existing training system the pilots and NFO's progressed
together through one syllabus. One of the primary goals of this
project was the development of a truly efficient training system
which was also effective. This required that the essential areas
of training be emphasized and the non-essential deemphasized. In
that the essential information differed for the pilot and NFO, se-
parate but similar syllabi were developed for the pilot and NFO.

Front-end~loading could be reduced. The first phase, transition,
showed a very high preponderance of academic instruction and rela-
tively little trainer and flight instruction. This is commonly re-
ferred to as "front-end-loading a syllabus”. A certain amount of
this front-end-loading cannot be avoided when dealing with single
stick airplanes such as the F-14. Safety considerations dictate that
the pililot acquire a great deal of knowledge on the ground before he
can safely operate the aircraft. The same is not true for the NFO,
therefore, it appeared that the pilot and NFO did not require the
same degree of front-end-loading in the syllabus.

Subject matter could be restricted to what the crew can either per-
ceive or control, or both. The existing training syllabus spent
a considerable amount of time teaching theories of operation and
detailed functioning of mechanical systems. In a program involving
a system ag complex as the F-14, efficlency cannot be achieved un-
less the focus of training is oriented to crew, i.e., how do I operate
it?, vice how does it function?

The instructional resources which existed within VF-124 and VF-101
were to be utilized as much as possible during the development of

the revised syllabi. It was hoped that many of the instructional
events, particularly the more expensive slide/tape presentations,
could be used in the new syllabi. However, it was clearly delineated
that no event or phase of the syllabus was considered “sacred”.
The 1SDmethodology was to be prosecuted and existing resources were
not to be a hindrance in this effort.

16
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The need for a continuous output of graduates from the FRS's would
continue throughout this contract including the period of implemen-
tation. It was not deemed feasible to shut off the input of students

or the output of graduates. The needs of the operational squadrons
could not be altered due to the syllabus revision effort. An imple- :
mentation plan was, therefore, required to ensure that the new syl- f
"labus could be placed in operation without disrupting the flow of :
graduates.

! The training goals could be achieved with a syllabus not exceeding
; 26 weeks in length. Based on experience with the old syllabus the
{ FRS training goals could be reached within 26 weeks given good re-
| source availability and fair weather. This 26 week limit was not to

be exceeded by the new syllabus. If application of the ISD process
could lead to a syllabus of less than 26 weeks in length, no objec-
tions would be raised. However, due to numerous factors such as the
availability of students and the need for regular replacements in
the fleet, a limit of 26 weeks was set. This was the length of the
syllabus which existed prior to this revision effort.

TECHNOLOGICAL.

t The ISD technology described in the military specification and asso-
ciated DID's was sufficient, but in need of validation. It was as-
sumed at the time that the military specification and the DID's
were sufficient in detail to perform all the tasks requested. The
content of themilitary specification was well known to the instruc-
tional designers working on this project. The 1ISD technology was
up to date in every way. Still, this set of DID's and specification
had not been validated in the actual performance of a full scale
ISD project. The F-14 ISD project was one of several to provide
that validation.

The existing task analysis was useable without rework. This task
analysis had been done as part of a previous effort. An appraisal
of this analysis was made and it was determined that it could be
used without modification. The development of the learning objectives 1
hierarchies was therefore the first task in this project.
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The physical resources for performing training at the FRS's were
sufficient. During the early stages of development of VF-124, deci-
sions were made and implemented which resulted in the creation of
a modern academic center. Classrooms and study carrels with modern
audio visual equipment were procured and located in the building
housing the F-14 training devices. This building was air~conditioned
and awvay from the noise of the flight line. It provided a quiet,
comfortable atmosphere conducive to study and learning. As a result
of the success of the academic facility at VF-124, similar equipment
' was procured for VF-101.

. ———— ——

The existing syllabus was supported by separate front and back seat
simulators which could be 1inked for joint operation. These simulators
wvere considered adequate for thelgew syllabus.
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The Air Combat Maneuvering Range (ACMR) debriefing facility could
provide valuable pretraining if used in a pro-active mode. The ACMR
is a facility in which sircraft participating in simulated air combat
are tracked via telemetry. This allows the simulated combat to be
viewed from a ground facility on computerized display secreens. The
telemetry is also stored on tape for later viewing by the asircrews
.who engaged 1in the simulated combat. It was assumed that these
i tapes could provide training if used in a pro—-active mode. In this
' scheme, students would observe selected tapes of previous engagements.
At certain points the tape could be stopped and the students would
be questioned as to the probable results of the various options
available to the aircrews at that point. The tape could be restarted
| and the results of one possible decision could be examined. This
' would allow the crews to improve their decision waking abilities in an
I inexpensive and efficient manner, not involving flight time expense.
i
I

|
|

MANAGEMENT.

The contractor was responsible for the design of the product. The
DID's and military specification were to be used as guidance in the
performance of all tasks. However, it was expected that some innovation
i would result fromthe performance of the project. Besides validating
b the DID's and military specification, it was hoped that the state-~
of-the-art in aircrew training would be advanced.

f‘&’:

§ Navy SME's from VF-124 and VF-101], would support the project. The
; development of the training program was to be supported by Navy
! SME's with 80 hours per week as stated in the Program Master Plan.
Thie support was to be coordinated by a full time SME team leader,
the ISDofficer. The tasks to be performed by the Navy SME's consisted
of lesson gpecification development, review of lesson specifications
developed by contractor SME's, and in formative evaluation of the
training materials produced from those lesson specifications.

e

The overall coordination of the project was to be accomplished by a
series of Fleet Steering Committee. The Fleet Steering Committee,
chaired by VF-~124, consisted of representatives from the type and

wing commanders, and from VF-124 and VF-101 ISD departments. Personnel

from NAVTRAEQUIPCENand the two contractors involved inthis project
also attended the meetings.

The Automated Training Support System (ATSS), a computer assisted
managment tool, would be available during this project. The primary
functions anticipated to be performed by ATSS were scheduling and '
record keeping. The design of ATSS was to allow the input of the ,
syllabus and the available resources, and provide an output of the

daily acedemic,trainer and flight schedules. These schedules would ©
be derived from the accomplishments of the previous schedules. Record :
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U keeping of individual student progress and achievement wvas a clerical

: function necessary to derive the new schedule. (—\
¥
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CONSTRAINTS

Separate training syllabi, training philosophies and management or-
ganizations existed at VF-124 and VF-10l. The syllabf which were
developed differed for the two squadrons. Likewise, the management
organizations and therefore the procedures for management differed
-8lightly. The needs of both organizations had to be satisfied by the
ISD effort.

Further, both the development and implementation of the revised
syllabi had to be done on a non-interfering basis. The operations
of the squadrons could not be suspended. The need for graduates on
a regular basis would remain constant throughout the project.

There would be a maximum time l1imit of a 26 weeks for the syllabus.
This time 1limit was established by CNO based upon pragmatic and
historical factors. These included the need to input and graduate
students based on their availability from the training command and
the demands of the fleet. Historically, other fighter training syllabi
(F-4 in particular) were accomplished in that same time period.

Major modifications to the training devices were not to be proposed
as a part of this ISD effort. The result of this situation was that
the syllabi had to be designed around the capabilities and limita-
tions of these devices.

Student progress through the syllabus was to be in groups (classes)
vice individually. Navy management desired to maintain the class
structure which has historically existed in the FRS's. The contractor
had proposed that the syllabus be designed for individual progress.
However, the Navy preferred the retention of the class system because
of the ease of management of small groups vice individuals, and
the benefits of cooperation and competition among the class and
between classes.

19/20
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SECTION III

IMPLEMENTATION

ORGANIZATION

Figure 1 describes the commands and organizations involved with
this project. The ultimate authority and responsibility for this
project rested with the Chief of Naval Operations (CNO). The Fighter
Training Branch (4132) of the Naval Air Systems Command (COMNAVAIR-
SYSCOM) acted as the procuring agency, 1.e., the source of the
funds. NAVTRAEQUIPCEN was designated as COMNAVAIRSYSCOM's agent
to contract for and administer the project. On the military side,
the chain of command extends from CNO to the type commanders (COM~
NAVAIRPAC and COMNAVAIRLANT), to the cognizant wing commanders (COM-
FITAEWWINGPAC and COMFITWINGONE) to the Fleet Readiness Squadrons
(VF-124 and VF-101). The primary, or most frequently used, channel
of communication was between NAVTRAEQUIPCEN and the two ISD officers
at the FRS's.

In the implementation of this project, two separate contractors
performed separate but related tasks. Veda, Inc. was contracted
to perform the ISD project described herein, and Perspective Instruc-~-
tional Communications, Inc., a media production firm, was contracted
to produce the audio-visual and printed materials based on lesson
specifications developed by Veda. Some initial problems were encoun-
tered in this arrangement due to the lack of a contractual agreement
specifying the responsibilities of the two contractors to each other.
This problem was solved with a letter of agreement between the
two contractors.

Figure 2 describes the relationship which existed during the
performance of this contract. The contractor's General Manager and
Technical Director were responsible to NAVTRAEQUIPCEN for the per-
formance of all tasks. Their jobs included the direction and super-
visions of the project manager and the generation of all reports
and documentation required.

The project manager interfaced primarily with the ISD officers
at VF=124 and VF-101. The project manager was responsible for the
coordination of the contractors staff. In conjunction with the ISD
officer, the project manager coordinated the efforts of his staff
and the SME's supplied by the ISD officer. All work performed by
the contractor was originated or performed by the project manager
under the guidance and direction of his technical director and general
manager.

This organizational relationship was found to be very effective.
The working level personnel, the contractors staff and the Navy
SME's interfaced with eachother in generating the revised syllabus.
The administrative and contractual interfaces were separated from

21
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CONTRACTOR : _NAVY
GENERAL
MANAGER
—P | NTEC
TECHNICAL
DIRECTOR
PROJECT VF-124/VF-101
MANAGER —| 150 OFFICERS
— SME's [
STAFF [—— |

Figure 2. Management Relationships
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this working environment and performed by the appropriate managers
and contracting officers. It should be noted that at the beginning
of this project the Technical Director and the Project Manager were,
in fact, the same person. As the scope of the project, and thus the
staff, increased a separate project manager was appointed.

The final organizational structure which should be discussed

"is that of the FRS's. This discussion will trace the changes which

occurred in the organization of VF-124, the points of the discussion
also pertain to VF-101.

At the beginning of this project the organization of VF-124 was
almost identical to that of an operational fighter squadron. An
operations officer, as a department head, was responsible for all
flight operations and for all training. The maintenance officer,
however, was responsible only for the maintenance of the squadron's
aircraft. Training for fleet replacement maintenance personnel was
performed by the Fleet Replacement Aviations Maintenance Personnel
(FRAMP) department. The FRAMP officer was a department head with
status equal to the Operations and Maintenance officers.

The contractor recommended that an organizational structure
similar to the FRAMP structure be considered for aircrew training.
Most significantly, the reorganization was to include an Aircrew
Training Department on the same level as the Operations Department.

During the course of this project, a division of responsibility
between the Training Department and the Operations Department was
realized. The Jjobs of operating the squadrons aircraft and the
overall management of the aircrews were separated from the jobs
of developing and performing aircrew training. The organizational
structure now in use at VF-124 {g shown in Figure 3. It was decided
by VF-124 that an Operations Officer would retain control over aircrew
training, however, two sub-departments called TRAINING MANAGEMENT
and TRAINING DEVELOPMENT/MODEL MANAGER, would functionally effect
the operation of the department. The emphasis on the development

and performance of training was achieved by this organizational
structure.

24




Sujuyea]l ma1da3y 103 UOFIBZTURBSIQ 4ZT-4A °§ 2an8j}3

"GUVONVLS 30034 Tynbuvd $I110v1 W4 STMNAINIS
NV 101 AT LINN 111 LINA 11 LINN 1 LINN
L]
[]
P4
° SWV90Ud “NINOY 104.1N0)
°© % SNV1d SNOILV43d0 1N3GNLS
o L J
w Ca) ™
"~ o~ L’
- "SHOW 1300/ LHINITVNVW /
a “13A30 “9NdL ININIVYL
(8]
: i ] ]
-
2 !
[=4
m 4301440
o SNO1LVY3d0
[l
>
< SINININVAI0 ¥ <

4321440
JALLNIINI

4331440 ..
INIONVWNO)




iB
N
|

- —-————y

S A it d

et —y  vaP—
iy

PR
1}

NAVTRAEQUIPCEN 78-C-0004~1

STAFFING

The Veda staff was composed of an average of 9 persgons during
the course of this project. The staff included two PHD's who acted
as instructional psychologists and provided the primary design and
management of the instructional products. Assisting were 4 instruc-

-tional designers with completed masters degrees in educational tech-

nology or psychology. The remainder of the staff acted as SME's.
The staff expertise and experience varied. Most were former instruc-

tors from the F~14 FRS's. Their educational backgrounds ranged from
bachelor to master degrees.

The combination of instructional design expertise with contrac-
tor SME's proved to be an ideal staffing method. The SME's, working
full time with the instructional designers, gained valuable expertise
in the field of ISD. The instructional designers were likewise able
to gainknowledge in the fields of aviation and Navy aircrew training.

26
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PROJECT TASKS

SUBJECT MATTER EXPERT (SME) TRAINING MATERIALS.

Duration of Task: November, 1977 - March, 1978
Mandays Expended:

Program Manager

Instructional Psychologist I
Instructional Psychologist II
Instructional Technologist I
Subject Matter Expert
Clerical

~ W
WunoOwH o

TOTAL. . . . « « . + « « 106

Subject Matter Expert (SME) 1s a term which is generally ac-
cepted in the instructional design field as pertaining to those
individuals who have extensive, first—-hand knowledge of technical
content. In the specific context of the F-14 training program, the
subject matter experts were Navy instructor F-14 pilots and naval
flight officers (NFO) from VF-124 and VF-101 who had current and in-
timate knowledge of the weapon system.

Navy SMEs were utilized during the F-14 training program design
phase to provide information to the contractor's instructional de-
signers and to ensure technical accuracy of the lesson materials.
SME involvement was necessary in providing input to the lesson speci-
fication portion of the design phase and to the formative evaluation
of lesson materials during development. Contractual arrangements
were made for 80 hours of SME participation per week. Course materials
were developed to provide the SMEs with a general, overall under-
standing of the training program design process, and, more speci-
fically, the lesson specification and formative evaluation require-
ments. It was not desired that these subject matter experts become
experienced instructional designers, but that they be capable of
understanding the instructional systems development (ISD) process
and their role in developing lesson specifications and in formative
evaluation.

The process of developing the SME training materials consisted
of six steps: (See Figure 4)

27
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STEP 1

AWALYZE WEEDS .
FOR SME
COURSE MATERIALS

step 2 |

LIST TASKS
REQUIRED TO
SATISFY NEEDS

PON TASKS L1STED

SELECT
MEDIA

STEP 5 4[

OEVELOP
SYLLABUS/
MATERIALS

STEP 6 [

PERFORM
FORMATIVE
EVALUATION

Figure 4. SME Training Materials Development Process
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STEP 1. Analyze needs for SME course materials. The needs for the SME
course materials were based upon the three requirements specified
in the DID. Those requirements were that the SME's (1) have a
overall understanding of the ISD process, (2) provide generality
support, 1instance specifications and practice and test items, and
(3) evaluate the course materials, ajd in conducting small group

.tryouts and aid in data collection.

STEP 2. List the tasks required to satisfy the needs determined in
Step 1. Contractor instructional technologists, surveyed the pro-
cesses involved in accomplishing the requirements stated in Step
1. The end products or processes to be produced or performed were
listed and analyzed to determine individual tasks. The tasks were
then listed and assoclated with their corresponding requirements
or goal.

O0f the three requirements determined in Step 1, only two of the
three had tasks associated with them. The tasks corresponding to
the three goals are listed below.

Goal 1: Understand the meaning of the ISD process and its use for
the F-14 training program.

Tasks corresponding to Goal 1:

No tasks.

Goal 2: Give appropriate subject matter input to the contractor
provided lesson specifications.

Tasks corresponding to Goal 2:

1. Review contractor-supplied generalities.

2. Write support generalities for the generalities provided
in the lesson specifications.

3. Write examples and non-examples for concept and rule-using
generalities.

4, Provide common error analysis for concept and rule-using
generalities.

5. Help contractor instructional designers in writing test
items for each objective within each lesson.

Goal 3: Understand the meaning of formative evaluation and be
able to give appropriate feedback in the one-to-one
and small group tryouts.

Tasks corresponding to Goal 3:

1. Review lessons for content and technical accuracy.
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2. Aid in the conduct of small group tryouts.

1

3. Serve as a subject in individual tryouts.

i 4. Adainister tests.

5. Score tests.

STEP 3. Develop learning objectives based upon the tasks listed in
Step 2. The SME objectives were derived from the task listing by
asking the question, “What must the SME know in order to perform
this task?”. 1In the case of Goal 1, where there are no tasks, the
procedure for defining the objectives directly from the goal 1is
termed "operationalizing”. This procedure is essentially the same
as when deriving the objectives from tasks and asks the question,
"What must the SME know in order to achieve this goal?”. The fol-

lowing are examples of objectives which were determined in this
manner:

i e

A. The ISD Process

i § (1) Objectives

The SME will be able to list four major advantages of the
ISD process of instructional design.

Given a list of ISD components and a list of possible de-
finitions, the SME will be able to match all the components
with their appropriate definition.

B. Lesson Specifications

(1) Objectives (examples)

P

R il onniiat i
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Given an objective and corresponding generality, the SME
will be able to recognize the appropriate generality support.

Given a concept or rule-using objective and generality, the

SME will be able to {identify the types of examples and
non-examples.

C. Formative Evaluation

(1) Objectives (examples)

Given various alternatives, the SME will be able to recog-

nize the types of information desired from an individual
tryout.

. —— —

-
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Presented with lesson materials, the SME will be able to eval-
uate the materiales for technical accuracy and completeness.

30
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STEP 4: Select media. The selection of media for the SME course
materials was based upon the following considerations: Who are the
learners? What type of information is to be delivered? What method
of delivery 1is most cost effective?

The learners were Navy instructors from VF~124 and VF-101l who

worked long and varying hours. Since there was little time and few

opportunities to conduct group training, and since there was a con-
tinuous turnover in the instructor corps, it was deemed necessary
that the instruction be readily available at any time. Also, some
of the SME's were located at VF-101] where there was little availa-
bility for interface with the contractor. The materials, therefore,
had to be easily transferrable.

The types of iniormation presented in the SME course materials
were for the most part, facts, concepts and rules. This type of
learning can be done without an instructor and with little or no
visual display requirements.

With this in mind, the most cost effective method of mediation
for SME course materials was clearlya print instrument, modularized,
and packaged for individual use. The 1lessons for the SME course
materials were identified and sequenced especially to be presented
by print materials in an individualized package where the SME can
work through as many or as few of the lessons or modules as he desires
or has time for in a single sitting.

STEP 5: Develop the syllabus/materials. Syllabus development was
accomplished by first grouping objectives into lessons. The rationale
for grouping objectives was essentially one of conceptual relation-
ships. In addition, certain learning principles were applied to the
conceptual relationships of objectives in order to ensure their in-
structional compatibility. During this process the following ques-
tions were asked:

a. Does the set of objectives for this lesson represent a co-
herent unit?

b. Are all prerequisite objectives to the lesson noted?

c. Are there too many or too few objectives in the lesson?

d. 1Is the lesson too long or too short?

When the lessons were identified, they were then sequenced into
the optimal order for instruction. This ordering was based on prere-
quisite information and logical relationships. More precisely, in
the case of ordering the lessons for subject matter experts, the
order in which each of the components occurs in the lesson sgpecifi-
cation provides some logic for sequencing. Even though the learner
does not necessarily have to learn how to write a generality support
before he learns how to develop an instance specifications, it seemed
logical to have him learn the material in this sequence because
one occurs before the other in the lesson specification.

31
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STEP 6: Conduct formative evaluation of the SME training course ma~-

terials. A formative review of SME course materials was conducted

prior to final development. Completed lesson specifications were
given to Navy SMEs for evaluation. Based on their understanding and
feedback from these materials, the SME course was revised and produced.

The Subject Matter Expert training materials development task
was one of the first performed as & part of this project. This was
required because of the need for trained SME's during the 1lesson
specification development phase. The SME's would later aid in the
formative evaluation of the training materials. Timeliness was not
an issue here.

The early development of SME training materials was essential
for another reason unrelated to the performance of the various tasks.
The first portion of the SME training materials that deals with the
ISD process proved to be instrumental in “selling” the ISD philosophy
to the instructor corps. If the enhancement of the existing training
system was to be successful, it was essential that the support of the
entire instructor corps be gained. Aclear presentation of the goals
and processes involved in the project proved to be successful in
gaining that support.

An example of the SME training materials produced during this
task can be found in Appendix A.
OBJECTIVES HIERARCHIES.

Duration of Task: August, 1977 - May, 1980
Mandays Expended:

Program Manager 76
Ingstructional Psychologist 1 76
Instructional Psychologist II 137
Instructional Technologist I 46
Subject Matter Expert 59
Clerical _8

TOTAL . . . . . . +« « . . 402

This section details two major processes concerning the learning
objectives hierarchies. The first process, which occurred at the
start of the project, converted the existing learning objectives
hierarchies into the form and format specified by the new DID. The
second process, which occurred following lesson specification devel-
opment, created syllabus oriented learning objectives hierarchies.

The data base used for development of the learning objective
hierarchies was the F-14 aircrew task inventory and the set of lear-
ning objectives which were in existence at the start of this project.
This data base was developed using an interactive review procedure
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with Navy F-14 gsubject matter experts. Individual and group inter-
views were conducted to control the level of detail and ensure the
) technical accuracy of the product. Sixteen instructor aircrews
i from VF-124, VF-1, VF=2 and VX~4, as well as several VF-124 ISD per-
; . sonnel were consulted, incorporating anaverage subject matter expert
F i experience level of 10 years military service and 2,000 flight hours.

Figure 5 outlines the methodology used for revision of the

existing learning objective hierarchy behaviors, conditions and stan-

) dards. This procedure ensured a high degree of quality control and

o i8 outlined in the following paragraphs. Special care was exercised

i not to omit any of the data previously documented during the revision
of the original data.

STEP 1. Select a first level objective fromthe existing hierarchy.
This analysis began at the top of the hierarchy, 1.e., with the ter-
minal or upper level objectives. It was essential that these objec~
tives be the first to be verified since the remainder of the objec~
tives were prerequisite to them.

STEP 2. Is there a parallel NFO objective? Two separate hierarchies
were developed, one for the pilot and one for the NFO. These hierar-
‘ chies, while different, contained many sections which were identical
for the pilot and NFO. By looking for a parallel NFO, or PILOT,
g objective, the work of revising the objectives hierarchies could be
substantially decreased by avoiding duplication.

STEP 3. Work on both objectives together. If a parallel objective
exigted, time was saved by working on both simultaneously.

STEP 4. Check overall hierarchy rationale. This procedure involved
the analysis of a portion of the existing pilot and corresponding
NFO hierarchies for validity of the overall rationale by asking the
the following questions:

T e s s - = e AT

C-——

 ———— P
n - 4
. .

a. Are all necessary and sufficient prerequities objectives
listed?

Can any nice-to-know prerequisities be eliminated?

Are all superordinate and subordinate, dependent and inde-
pendent relationships correctly indicated?

This step ensured that all subtasks, skills and knowledge re-
quired to perform the firgt order tasks were included in the hier-
archy. The aircrew task inventory was used for the identification

I:“ of subordinate behaviors by providing an in-depth job description
' from which these requisite tasks, skills and knowledge were derived.
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SELECT A FIRST

LEVEL QBJECTIVE

FROM EXISTING
HIERARCHY

Figure 5.

STEP 4

WORK ON BOTH

CHECK OVERALL

OBJECTIVES |~  HIERARCHY
TOGETHER RATIONALE
STEP 7

INSPECT NEXT STEP 5 15
YES RATIONALE
LEVEL OF SATISFACTORY

OBJECTIVES ?

N

NO
STEP 6

RENUMBER

L

REVISE HIERARCHY
TO SATISFY

HIERARCHIES
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STEP 5. Is the rationale satisfactory? In making this decision, the
continuously increasing knowledge base being gathered by the con=
tractor was used. Each new SME who worked with the contractor pro-
vided valuable inputs thus updating the base of information.

STEP 6. Revise hierarchy to satisfy rationale. If the decision in

Step 5 was that the rationale was not satisfactory, revisions were
made to the hierarchies and/or the objectives making up those hier-
archies. In most cases the hierarchies proved to be valid, if1.e., the
prerequisite relationships were valid. The majority of revisions
were made to the objectives themselves. Once the overall structure
of the hierarchy was validated, attention was centered on improving
the objectives. They were examined in terms of their three parts:
behavior statement, conditions and standards.

The behavior statement is a description of the observable stu-
dent behavior which identifies that the anticipated learning has
occured. The behavioral statements were examined according to the
questions:

a. Is the behavior directly observable?

b. Will the stated behavior reflect the required learning?
c. Is the behavior stated simply and clearly?

d. 1Is there a subject, verb, object?

e. Are unnecessary clauses avoided?

The conditions spell out the essential features of the sfituation
under which the behavior 1s to occur. This statement is analyzed for
for clarity and content, since it determines to a large extent what
occurs in subsequent stages of the design process. Three essential
features found in the conditions statement are the stimuli to which
the learner must react, the environment in which the behavior should
occur and the tools he may use.

The stimuli are the objects or materials to which the student
responds. For 1instance, 1in order to visually identify a target the
student may be given black and white line drawings of target aircraft,
or color photographs, or even an actual target. The specification
of stimuli alone does not unambiguously determine conditions. It
is frequently necessary to state, in addition to the stimuli, the
general environment in which these stimuli are to be presented.
The three primary types of environment for the purposes of this pro-
gram are the classroom, simulator and aircraft. In addition to the
specification of the stimuli and environment, the conditions should,
vhere necessary, indicate what tools or aids the learner may or
may not employ. For example, the checklist for the execution of
procedures may be allowed or disallowed. In the case of a fire during
during engine start it would be well advised to disallow it, as the
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student should have this committed to memory. In the case of an in-
ternal cockpit check it would be advisable to allow 1it.

The quality of the conditions statement was examined against
the following checklist:

a. Is the stimulus specified?
b. Are the tools and constraints specified or implied?
c. Does the testing environment correspond to the task?
d. Has safety been considered?

e. Are security constraints considered?

f. Has the meaning of the behavior been kept consistent with
the conditions?

The standards specify quality of performance expected of the
student when he has mastered the objective. Standards are defined
by factors affecting time, quality, quantity, or a combination of

these. When establishing standards for an objective the following
checklist was used:

a. Is the standard realistic and attainable?

b. Is speed and/or accuracy a factor?

c. Are there regulations which call for specific standards of
performance?

d. 1Is sequence important?

e. Is safety important?

The above process resulted in a technically accurate hierarchy
of learning objectives for the alrcrew members. However, it could
not be assumed that these objectives were totally complete. As lesson
content was formulated and lesson tryouts commenced, new information
influenced the past work. Standards particularly were influenced,
because without tested instructional materials it was impossible
to pre~determine them within given constraints. The necessity for
updates during later stages of the design process was anticipated
by the Data Item Description UDI-H-25717, which required update re-
ports on objectives and hierarchies.

STEP 7. Inspect next level of objectives. This is the process re-

sulting from a YES answer to the previous decisfon (Step 5). If
the rationale was found to be satisfactory on the level examined,
then the next level down on the hierarchy was examined.
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STEP 8. Are there additional levels? This decision block simply en-
sured that the process of determining the satisfactory versus un-
satisfactory rationale of the hierarchies would continue until the
whole hierarchy was validated or revised.

STEP 9. Renumber Hierarchies. The final process to be performed was

.was to verify the continuity of the objective numbering system. The

revised hierarachies were examined to ensure that additions, dele-
tions or revisions had been properly accounted for, thus ensuring

that the coding scheme used in identifying eachobjective would con-
tinue to be useful.

The process presented abova was used continuously during the
development of the lesson specifications. As each of the lesson spe-
cifications was developed, the level of content became greater. This
increase frequently resulted in the need for revisions to the objec-
tives contained in that lesson specification. The quality and stan-
dardization of the objectives hierarchies was maintained by the use
ugse of this process.

The second major process involved the development of a sylla-
bus oriented learning objectives hierarchy. This type of hierarchy
resulted from the processes of sorting and grouping the original
objectives into the events of the syllabus. The mission phase ap-
proach to the objectives hierarchy was the foundation for the struc-
ture of the aircrew task listing and original learning objectives
hierarchy. There were ten mission phases, consisting of 1) mission
planning, 2) pre-launch, 3) takeoff, 4) navigation, 5) reconnaissance,
6) surveillance, 7) combat, 8) in-flight fundamentals, 9) approach/
landing and 10) post mission phase. These ten phases allowed tracking
an aircrew task (eventually a learning objective) throughout all
possible tactical situations.

The firet step which occurred in syllabus development was the
sorting of the learning objectives according to an aircraft system
or aircrew function within an area of training in the syllabus. These
sorted objectives were then grouped 1into a set of training events
or lessons. These lessons were hierarchically sequenced (ordered
simple to complex) for training. Within each lesson existed a hier~
archy of the specific objectives which were sorted into that lesson
from the original mission phase objective hierarchy.

Lesson specification development for every syllabus event, each
event designed in the manner just described, generated the requirement
for transforming the original hierarchy of objectives to a syllabus
oriented objective hierarchy. Within each syllabus event was a mini-
hierarchy of the specific lesson objectives. The syllabus events
were hierarchically related themselves based on student entry skill
level. The events were ordered simple to complex to accomplish the
terminal training objectives. The syllabus oriented hierarchies
represented the original learning objective hierarchies, only now
transformed into a format for training.
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The new syllabus oriented objective hierarchy was designed to be
used by the training squadron personnel in locating a specific lear-
ning objective if the process of intermal quality coantrol or the
results of criterion tests generated the need for modifying or adding
learning objectives.

Each objective within a training event was coded in a manner
that reflected not only the order of the objective in the training
event, but also was coded to the individual training event {in the
syllabus. For example, if a criteriontest showed a specific objec~-
tive consistently failing criterion, the training personnel would
generate a requirement to examine that specific objective. Once the
objective was located in the syllabus oriented learning objective
hierarchy, any required modification could be made by the appropriate
personnel or educational specialist.

MEDIA SELECTION.

Duration of Task: September, 1977 - April, 1978
Mandays Expended:

Program Manager 0
Instructional Psychologist I 9
Instructional Psychologist I1I 11
Instructional Technologist 1 0
Subject Matter Expert 13
Clerical 8

TOTAL . . . . . . . . . .41

The media selection model used during the F-14 program develop-
ment consisted of the model specified in MIL-T-29053 with the addi-

tion of a new branch dealing with perceptual motor skills. See Figures
6, 7 & 8.

Each objective was classified and given one primary and two
alternate media choices. This process was performed prior to the
grouping of objectives or the development of syllabus events. However,
economic and other pragmatic issues were not considered by this or
any of the other media selection procedures available because in-
structional concerns are invariant across training settings, while
economic constraints are not.

These economic constraints are particularly dominant in a pro-
Ject which 18 concerned with revising an existing system for which
considerable media resources already exist. These resources should
obviously be used vhere possible, therefore, the selection of media
will be affected or biased by the existing resources.

In the case of the F-~14 program, the academic facilities and
equipment were designed to accommodate lectures with visual support,
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individualized audio-visual programs and individualized written ma-
terials. Regardless of the fact that CAI was the logical media selec~
tion for many of the objectives, CAI was not an economically valid
choice. In such cases, the second or third media choice was used.

The existence of the major trainiag devices'also affected the

~selection of media. Again, the economics of adjusting the objectives

to fit the existing resources far outweighed the economics of modi-~
fying multi-million dollar devices.

The actual process of media selection using a given procedure
or “"algorithm™ 18 tedious at best. Each individual objective is
treated separately and mentally processed through an algorithm which
determines a primary and secondary media selection.

There are several reasons to doubt the efficiency of this entire
step, because of what happens downstream with the media selected
for any given objective. First, following the assignment of media
types, the objectives must be grouped into 1lessons. This process
often results in lessons which contain a variety of different media
choices. A second media selection, or reorganization, is then neces-
sary to reduce the number of different media within a lesson to a
number which 1is instructionally sound.

Secondly, as the syllabus develops, more and more changes to
the basic objectives and to the objective groupings take place.
Because of the increased knowledge base gained by interaction with
SME's, changes in the tactical employment of the aircraft from the
time of the original task analysis, etc. This in turn requires a
continuous reassessment of objectives and media selections. This
suggests that media selection should occur in conjunction with the
definition of resources and training support requirements, rather
than earlier in the ISD process. This was done, although neither
the MIL SPEC or the DID required that this relationship be considered.

TRAINER MODIFICATION AND UTILIZATION REPORT

Duration of Task:
Mandays Expended

February, 1978 - May, 1978

Program Manager 7
Instructional Psychologist I 11
Instructional Psychologist II 0
Instructional Technologist I 5
Subject Matter Expert 36
Clerical 5

TOTAL . . . . « . « « . 64

The trainer modification and utilization task consisted of five
steps aimed at defining needs for modifications to the trainers based
upon changes to the training syllabus. This determination of the
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need for modifications was limited in one respect. Major modifica-
tions to the devices were not to be recommended. If the trainers
were to be modified to meet the requirements of the gyllabus, the
modifications would have to be minor in nature.

The process of determining the need for trainer modifications

.consisted of five steps as listed below and shown in Figure 9:

STEP 1. Compare syllabus needs with trainer capabilities. This pro-
cess of comparison was not performed exclusively as a part of this
task. During the process of media selection, the capabilities and
limitations of the training devices were allowed to bias the selec-
tion of the media and as stated previously, major modifications to
the training devices were not to be recommended as a part of this
effort. Therefore, in many cases where trainer capabilities did
not fit requirements for training a given objective, modifications
were made to the terminal objective or its enabling objectives.

STEP 2. Do the trainers meet the needs of the syllabus? A determin-
ation was made of the adequacy of the trainers to support the syllabus
being designed. As is shown, a positive determination caused an end
to this process, a negative determination led to Step 3.

STEP 3. Determine modifications needed to satisfy syllabus require-
ments. In performing this process, the objectives or event require-
ments were used in determing how the training device would need
to be modified. The stimulus, display requirements, response re-
quirements, performance monitoring and measurement capabilities as
well as economic considerations were the major determining factors.

STEP 4. Can the needs be satisfied with minor modifications? The
outcome of Step 3 was a list of needed modifications. This list was
evaluated to determine the specific trainer changes desired and
the possibility of combining these changes into a single modification.
Based upon the constraint that no major modifications would be made,
a NO answer caused an exit from this process, a YES answer led to
Step 5.

STEP 5. Submit Trainer Equiment Change Request (TECR). If the deter-

mination was made that the syllabus requirements could be satis-
fied with minor modifications, a request (the TECR) was submitted
to NAVTRAEQUIPCEN to accomplish that modification.
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STUDENT SYLLABI (MAS/TARPS).

Duration of Task: October, 1977 -~ May, 1980
Mandays Expended:

Program Manager 31
Instructional Psychologist I 95
Instructional Psychologist II 47
Instructional Technologist I 68
Subject Matter Expert 116
Clerical 79

TOTAL .« « « +« « « « « « . 436

The development of the student syllabus proved to be one of the
most demanding and complex tasks performed during the project. It
involved assembling the more than 3500 learning objectives which
had been developed from the previously performed task analysis and
then, through a series of steps, converting these learning objectives
into a hierarchy of lessons. This hierarchy of lessons comprised
the student syllabus.

When the task analysis was performed, a method was devised to
ensure that each operator task would be accounted for. This method
involved the analysis of eight separate mission phases from Pre-Flight
to Post-Mission to determine what tasks were required in each one
of those eight mission phases. This method proved effective for
the task analysis and the generation of the objectives hierarchy
but did not prove applicable to the development of the student syl-
labus. An example of this lack of applicability can be seen if one
looks at the seventh missfon phase, which 1s Approach and Landing.
Landing the airplane is one of the requirements the pilot must learn
prior to his very first flight. If the syllabus were organized
along eight mission phases, landing would be the next to the last
thing that he would learn. For this reason, the mission phase oriented
objectives hierarchy had to be restructured into a training oriented
syllabus.

It should be pointed out that the retention of the mission phase
structure in, 6 the development of the objective hierarchy leads to a
high degree of redundancy. As the tasks for each phase in the task
hierarchy are transformed into behavioral objectives and as the
prerequisites for these objectives are defined down to student entry
level, one encounters more and more prerequisites that are common
across phases the lower one descends on the hierarchical tree. A good
example is the objectives associated with afircraft systems. As one
might logically expect, these objectives turn up as prerequisites to
any mission phase.

In developing the syllabus from the objective hierarchies, the
first step was a process of sorting and grouping the learning objective
into the rough categories of Systems Operation, Aircrew Procedures,
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Weapons System Employment and Mission Support. Based on these four
topic areas, a matrix was developed which contained subjects asso-
ciated with each of the respective areas (See Figure 10). Each topic
area was separated 1into 3 phases representing increasingly more
difficult subject aress. The learning objectives were then syste-
matically sorted into these subject areas rather than into the
mission phase. The simple to complex relationship was maintained
.during this sorting process.

The next step performed was the process of lesson development.
The objectives which had been grouped into the subject/topic area
matrix were examined, one category at a time. Each objective was
studied for subject matter content as well as inter-relationships
with other learning objectives in the same area. The objectives were
roughly organized by subject matter and learning types and ordered
from simple to complex behavior. Lesson size was determined by or-
ganizing similar groups of objectives into what were estimated to
be manageable time frames. Finally, the lessons were grouped into
either academic, trainer or flight events. This process was repeated
until all of the objectives within the subject/topic area matrix had
been sorted and grouped into lessons.

At this point in the syllabus development process, it was ne-
cegsary to identify instructional areas which would serve as the
basic elements for the new curriculum. Examples of these broad in-
structional areas are: aircraft systems, basic flight maneuvers,
advanced combat maneuvering and carrier qualification as shown in
Figure 11. Entry level and exit skills were identified for each of
these broad instructional areas. Based upon these entry and exit
skills, the lessons within these broad areas were then defined. These
included lessons for the academic, trainer and flight phases. When
the entry level skills for each of the phases were prepared, it was
evident that the phases with the 1lowest entry skills would be the
first instructional areas to be presented to the student. This pro-
vided for the students entry into the syllabus hierarchy. In perfor-
ming this function, it was determined that there were multiple entry
points into the syllabus and multiple paths through this syllabus
hierarchy along which the student could progress. This hierarchical
format allows for maximum ease in scheduling in that a schedules
officer, by looking at the syllabus hierarchy, can determine alter-
native events in which the students can validly participate, 1f the
resources for performing the preferred event are not available.

A eeparate syllabus was developed for both the pilot and the
NFO since it was determined that the skills needed for the Pilot's
first flight, and for some of his subsequent flights, differed from
the ski1lls required for the NFO's first flight and subsequent flights
(See Figure 12). This proved to be an area of concern to the Navy
in that it deviated from the traditional method of parallel training
of pilot and NFO; however, this dual track type syllabus has resulted
in the elimination of high front end loading and a subsequent higher

level of preparedness for the first flight for both the pilot and
the NFO.

46

N




Xy23ey ®aay dydor/ivafqng ‘o1 Sandy4

[ [T TR} »
W2y Laudimy vosan 12
st O g Sujempou Y Q
Postupy) wonesak) W sy I8 (0eg) erpeiady gy} *w (e Sujaaseg yasdayy o
ANORANS NOISNII H-4 U LNOSENS NOIRAN #1-4 | LOdd NS NOUMN #3-4 ovauv
U408
i
]
.4
[=] WIS I0 4 RGO, L
o 100@) Jupweyy [sandel O
© Wosfopinty uw: N
1 (peusapy) Yapusyy (v { (e} wowdogduy Ajemim (2
(3 Medwaliudy 1820 N [ ] (d100g) Miaoanitn iy 0y [ supieanlluo) yaivag ip
1 WESIYL A, Answay) poadp o eio] ey (>
© 1pa2wtapy) o luphuy sysei  1q Wenudupbus M sIusuogiag UMY g
~ (paiwsipy) Dujadearueyy Yequand VONEMSLI) woruniM (o0} assansnerg yussy (s
~ )
= 01 ANINACIND SELRLS HU VAN M-4 W ANZWAOTANE WELEAS NS VM P-4 1 ANANAONE WS WILEAS HOS ¥IM V-4 svauy - H
. A0 -
] H
(8]
(-9 wrudty
[ apwaladm] &
“— sspeiang &y
o wpert 3
n uoswL &
wiey saleom 4 ny) woaig o
< oopepean) ioque) 18 opss0 e @ :
[ SMagI0ay Wewadelg (egua) {q mpEmssd cpennsos ssspepRunmn) {8
mVL (oomngy) syl 3 (0 ey sedsan (o Sapaaden yeraay (o
<
= 81 G2UNGII0NS AUV 11-4 N SN0IIONE AIUONY #1-4 3 IUNGAI0NE AUV -4 svauv “
E )
uapassdD wmmely (ML) swsuny (o wpusedD AVN @
g shasiu A @ =g AV &
oappmsalyue) susissy (0 SR wayely us) 9 (weg sspssdo Oa @
gosnsapy) sopmadn £3M 0§ SNtsaay Jpew g mpered) saaig yuany g !
(neog) Leml 102G o L I ey sungls yusany
35 0L VS 2SO SHALEAY #3-4 % NOILV 340 WILEAS #(-4 1 008L V340 SIS V3~ sV
N0
——— ———— R — A s o S mi g s <
J P _ . B et o o4 Rl o Lot




8
nqey14s pasodoag jo 3Inoke] [eiduay 1] 2in814 1

S1d3DHILNI WOV
1NIHAO'IdNE A‘__Emm—_-v
SoM
b3 €3 SUIANIN
109114
o1sve 2

AIVHL ‘2UIndIY
‘123130 *HOUVAS
6-9nV

= o

N A BN N

NAVTRAEQUIPCEN 78-C=-0004-1

e

Y (ox 1128
1d30¥3INI

SATISSIK




- -——

3 i s R e o i i 5+ o s S e

., ——— ——y v

o

NAVTRAEQUIPCEN 78-C-0004-1

3 P2 p 3y 613 | 6§ 7 89 110 111 43233 104 113 136 157 (08 119130 (1 432429 136 423 M
M | 1 I | ' ' Pt 1 1 L | | L i 1 | | I l l \
Adrerafs Syetems
Fisght Oyerations
mo
Jiasen Kxaien.,
Fiight Menouwess
Swmery
nor
snquERcE apes Mestlee,
Jatercept Theery
foeic S oyaant
Besic WRCCE
Besic 8O¢
Afvenced RECCE
[ - -
[ - S ——
Advanced frCCE
Basic AOM
Jesic RECCT
Uight Manevvers
——
Jiighe Opetations
.o
SIUEACE Atrerafc Bystems .
Sapary
Seapen, Uissiles
w___,
Iatercept Theory
iaghe Oparecions
alveealt Systems
Yeapon Systems
(r—
TRlatlsTlalstetrtole o jnalnheasaeioae [avfawin jazj2 *‘z‘."

Figure 12. Comparison of Typical Pilot and NFO Syllabi

49

mbenbuiasiiiin




e - . s

- ——— —

s 3 PG M - o | A are ST e

NAVIRAEQUIPCEN 78-C-0004-1

TRAINING SUPPORT REQUIREMENTS ANALYSIS (MAS/TARPS),

Duration of Task: September, 1977 - October, 1979
Mandays Expended:

Program Manager 32
Instructional Psychologist I 86
Instructional Psychologist II 14
Instructional Technologist I 67
Subject Matter Expert Expert o
Clerical 3

TOTAL . . . . . . . .252

The training support requirements analysis (TSRA) was initiated
immediately after the generation of the syllabus and preceded the de-
velopment of lesson formatting and segment specifications. It was pre-—
pared in accordance with the Military Specification and the Data
Item Description UDI-H-25722. These documents were interpreted in
the light of the present task which is concerned with the redesign
of an existing training program.

An existing training program, in contrast to a new or emerging

program commonly already owns or has access to a significant amount
of assets which, especially in the case of aircrew training programs,
represent a considerable investment. A TSRA for the redesign of an
existing program is, therefore, less concerned with the generation
or procurement of new resources than with the utilizatfion and modi-
fication of the existing training assets. It is obvious, therefore,
that a TSRA for the redesign of an existing program must begin
with a clear description of the training task and an inventory of
the existing training assets. The training task {s described in
terms of the overall mission for F-14 aircrew training and in terms
of the general conditions under which this training must take place.
The two factors with the greatest influence on the type and amount
of training assets required, the student population and the syllabus,
were described and analyzed in detail. The assessment and inventory
of the current training assets provided the baseline for the develop-
ment of the resource requirements of the proposed syllabus.
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The process employed is depicted in Figure 13. It consists es-
eentially of an analysis phase and a definition phase. During the
analysis phase, three major training system components were assessed:

a. the existing physical resources at both squadrons,
b. the personnel, i.e. students and instructors,
c. the syllabi, {.e. the existing CNO syllabi versus the

proposed syllabi for pilots and NFO's.

During the definition phase, required resources were determined
for each syllabus event under two different media mixes. The resource
requirements were then assessed over events and daily, monthly and
yearly requirements of each major resource were determined. In ad-
dition, and in variance from the DID, a plan for a training management
organization was developed in rudimentary form. It was felt that
it 18 vital to include a simple and effective training management
system in any training development procurement and that the military
specification and the data item descriptions should be amended ac-
cordingly.

The analysis process was relatively simple and straightforward,
albeit labor intensive. The various steps in the process can be
traced in Figure 13. Standard data collection methods using observa-
tion, interviews, questionnaires and document collection were used

The definition process was equally labor intensive and somewhat
more complex. The military specification did not contain specific
methods or procedures to accomplish this phase. The contractor was
therefore required to develop appropriate forms and procedures.
These newly desiguned tools proved to be very useful and effective
and it 1is for this reason that some of them were incorporated in
the revised DID's. Because the resource definition process was break-
ing new ground it is described in more detail below.

Procedures For Resource Definition. Resource definition was ini-
tiated after the analysis phase and after the proposed syllabus hier-
archy had been developed. At this point, syllabus events for each
of the three instructional environments were defined. For each event
there was a set of behavioral objectives and a lesson cover sheet
with the lesson reference number, the lesson title and a brief prose
description of the purpose of the lesson. The lesson reference num-
ber clearly identified each event by major syllabus area, specified
wvhether it was to be administered to Pilots or NFO's or both, and
stated whether it was to take place in an academic, trainer, or
flight environment. The goal was to determine for each syllabus
event the specific media and all other resources required to support
this event, including personnel and faciflities. In accordance with
the Military Specification and the Data Item Description, an attempt
was made to define wherever possible at least two different resource
configurations for each event. The guidelines for the definition
of the primary and secondary resource configurations were three
essentially independent variables which were given different prior-
ities as shown in Table 2.
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NAVTRARQUIPCEN 78-C-0004-1

Table 2: Guidelines for Resource Definition

Candidate Media Mix
Priority
No. 1 No. 2
1 Instructional Cost
Effectiveness
2 Practicality Practicality
3 Cost Instructional
Efficiency

These variables represent the three major concerns which must
be addressed during resource definition. All other considerations
such as editability, required stimulus properties, existing media,
user acceptance or preference, etc. are related but subordinate and
must be dealt with in the context of the sets of prioritfes above.

In order to systematize the practical process of resource de-~
finition, a lesson media and resource worksheet and a set of proce-
dures for its completion, were developed. The lesson media and re-
source worksheet, hereinafter referred to as the ATF sheet, contains
a matrix for all possible resource combinations for academic, trainer
and flight events (See Figure 14). The area for academic instruction
was subdivided into four major classes: lecture events, self-instruc-
tional events, briefings, and exams. For each of these classes,
personnel, media, facilities and evaluation support can be specified.
Care was taken to include as media those that could be accomodated
by the instructional hardware currently onboard at both squadrons,
as well as media that might be feasible and desirable alternatives.
The trainer area is subdivided into the different types of trainers
that are currently installed at both squadrons and the trainers
that are scheduled to be ready for training during or efter program
implementation. For each of the trainers or simulators the required
personnel and media support for the training event can be specified.
For flight events, the ATF sheet permits a specification of crew as
vell as configuration for up to four F-14 aircraft. Additional space
is provided to allow the specification of facilities, external sup-
port, weather minima and student flight hour minima. Provisions
vere made in each of the three areas to enable the inclusion of
resources and/or media which were not explicitly listed in the
matrix. Those entries can be made under the columns labeled “"other"”
and particulars are explained under "remarks” in the middle section
of the ATF sheet. The 1labelling of the rows by letters and the
columns by numbers permits coding of the required resource support
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NAVTRAEQUIPCEN 78-C-0004-1

configuration and lends itself, together with the lesson reference
number, very easily to computer storage and manipulation. A separate
ATF sheet was prepared for each segment of each event. Trainer and
flight events commonly contained three separate segments, consisting
of briefing, hands-on portion or flight and debriefing. Several
academic events were mediated by two different types of media. 1In
this case a different ATF sheet was prepared for each segment.

A set of procedures for the completion of the ATF sheets (see
Figures 15 through 20) was designed to ensure a systematic decision
making process by all staff members involved in this particular
evolution. The point should be made that neither these procedures,
nor any other procedures for media selection that may be found in
the recent literature in this area, can rightfully be called algor-
ithms. Algorithms are strictly deterministic procedures which always
lead to the same result given a certain input. Media selection pro-
cedures, even though they are non-algorithmic, are nevertheless
systematic, since they prescribe the type and order of decisions
to be made for the media selection process.
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Computation of Regsource Requirements. The completed ATF sheets formed

the rawv data for the computation of the resource requirements. These
computations were based on the following three assumptions:

Annual student throughput will remain at FY-78 levels or
increase very slightly. In FY-78 207 student inputs were
scheduled. For purposes of this computation, an annual

student load of 220 was assumed, allowing for a selight
margin of growth.

The distribution of students over types and categories

will remain the same as in FY-78. The following distribu~-
tion was assumed:

Category I

602

Category II 27

Equal parts of
Category III - 8X

Pilots and NFO's
Category 1V - 42

Category V - 12

Based on a consideration of the backgrounds of the var-
ious student categories as well as of figures obtained
from the syllabus summaries of the current syllabus, 1t
was assumed that each student category would receive the
following proportions of the full syllabus:

Category I receives 100X

Category II receives 802
Category III receives 50X
Category 1V receives 102

Category V receives 30X

Based on these assumptions, the annual requirements for any
given resource can be computed as follows:
1f
4 = amount of resource R required to train one stu-
P dent pilot of category 1
1
s = number of Category I student pilots to be trained
P per year = category i estudent pilot load
62
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R = annual amount of resource R required to train

p all student pilots of category {1
i

then, for any given category of student pilots:

R =- r S

P | 4 P
i i i

and therefore the total annual requirement for resource R for all
categories of students together

i =5
[1] R = EE: R
P P
total i
i =1
or
(2] R =r S +4r S +r S +4r S 4r S
P P P 4 p P P P P P P
total 1 1 2 2 3 3 4 4 5 5

The same equation can be written for NFO's by substituting the
subscript n for the subscript p.

Given Assumptions 1 and 2 above, the student load in each cate-

gory can be expressed as a fraction of the total annual student load
of pilots or NFO's, S  or S,.

P
S = ,60 S S = .04 S
P P P P
1 4
] - ,27 S S = ,01 §
P p | P
2 5
S Ld 008 S
P P '
3
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and Sp- <58

= 0
then Sp 11

and therefore

S = 66.0 ; S = 29.7 ; S = 8.8

P
1

P P
2 3

then equation [2] becomes

(3] R
P

= 66.1 + 29.7.r + 8.8.r

P | 4

total 1 2

Given Assumption 3, the resource requirements for training students

of categories 2 through 5 can be expressed as fractions of the re-
source requirements for category 1 students.

Substituting these values in equation [3] results in

[4] R = 66r +29.7 ° .8r + 8.8
P P P
total 1 1
R = 95r
P P
total 1
and by the same reasoning
R = 95r
n n
total 1

The annual requirement for resourceR for the total student load of

pilots and NFO's

R =R
P

or

together i{s then
+ R

n
total total

64
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(51

R = 95 (r

+r

P
1

n

1

)

The computationbf the average daily requirement Rp
based on the average number of working days per year, w.

Annual requirement for resource R
for VF-101 and VF-124 combined

for resoureR is

w = 50 work weeks x 5 - holidays - average stand down days

we=250°5~-9 -2
w = 239
therefore
Rp =R = 95 (r +r )
w P n
1 1
or: Rp = «397 (r +r )
p n
1 1
rounded up:
Rp = .40 (r +r ) Average daily requirement for re-
[6) p n source R for VF-124 and VF-101
1 1 combined.

By the same chain of reasoning, formulas can be derived which
allow the computation of monthly resource requirements at eithcr
squadron. These formulas are based on the assumption that 60% of

the student load § will be carried by VF-124 and 40X by VF-101.

) e pr—

R = 4,83 (r +r )
(7] 124 p n Monthly requirement for resource R
] 1 1] at VF-=124
R = 3,22 (r +r )
[8] 101 P Monthly requirement for resource R
] 1 1 at VF-101
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Results. The TSRA definition phase resulted in projections for out-
year support requirements which were based on the proposed syllabus
as it was defined at that point in time. It should be noted that
these these projections changed as the syllabus underwent further
refinement as a result of the development process and user squadron
inputs. These changed projections were documented in update reports
.and the final TSRA report. The updating was accomplished with the
same methods that led to the initial projections, i.e., by means
of a fairly manpower-intensive manual process. This experience showed
clearly that significang cost savings could be obtained, 1f the
TSRA process could be supported by computer software, which would
enable the development team to not only maintain a resource data
base keyed to syllabus events but also to investigate quickly the
results of any syllabus manipulations or resource changes. A data
base of this nature could furthermore be used for managmement pur-
poses over the life cycle of the training program.

The TSRA resulted in specific recommendations for changes 1in
the available facilities and the on-board training equipment at both
squadrons as well as in specific figures for daily, weekly monthly
or yearly requirements of 8ll major resources. These resource re-
quirements are shown below by squadron in Table 3 and Table 4.
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Table 3.

VF-124 Resource Requirements Summary

A. TERSONNEL
Totsl/Type Due In/
Function Required On Hand Needed
= —— =
1. Management ISD Model Manager Staffed None
Media Manager Staffed None
2. lastructors 14=20 Instructor 23 Instructor
Pilots Ptlots
22-31 Instructor 30 Instructor 2 Instructor
RIO's RIO's R10's
(minimun)
3. Support 2 Non-rated Sailors Staffed None
3 Rated YN or DM Staffed None
Sailors
1 Compugraphics Contractor Support past
Operator Support rYsl
1 Educational Position 1 Ed. Spec.
Specialist Vacant
8. MNATERIAL/ SERVICES
Total/Type Due In/
Category Required On Hand Needed
—x ———
1. Student 2500 pages/student Wone 440,000 pgs/
Material 440,000 pgs/yr yr |
Reproduction
4 notebook binders/ None 600 Notebook
student dbinders/yr
600 binder/yr
5 comd dinders/ None 750 comd
student binders/yr
750 binder/yr
2. Student 180 printed pgs/yr Provided by 1.2 rolle of
Material 1.2 rolls of FASOTRAGRUPAC film/yr
Revisfon compugraphic fila
per year |
3. Medie up to 450 slide Support past
Revision changes/yr. rysl
Services

Contractor support
up to 5 sound/ through rYsl
slide script changes/

yr.
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C. EQUIPMENT

’

o

~

vy Fe

Resource

Total/Type
Required

Due In/
On Hand

Needed

1. Adrcraft

. 2. Trainers
MT

3. Study
Carrels

4. 16mm Gun-
sight Camera

5. Gunsight
Camers Filn
Pro jector

6. HUD Camers

7. Video Recorder
for HUD Camera

8. Video Playback
for above film

9. Mission Cas-
sette Recorder

10. Overhead
Projector

11. Videotape
Camera and
Recorder

12. Caramate

13. Random Access
Slide
Projector

14. 16am Movie
Projector

15. Study Carrel

16. 35mm Slide
Projector

17. Audio Cassette
Player

18. Video Cassette
Player

19. Color Moafitor
20. Word Processor
21. Coptler

22. ATSS Terminals

39 sorties/day

1050 flt. hra/mo.

11.3 hrs/day

24 carrels

(shared w/VAW 110)

2.62 hre/day/
carrel

8 XB26B

1 Photo Optical
Data Analyzer
(PODA)

15 CTVS Pairchild
camers
15 TEAC V-1000

1 TEAC V-4200

20 Sony M-201

1 AVC-3400

6 Kodak

3 Kodak RA-960

3 Kodak AV12E6

25

25 Kodak AF-2

25 ™=752

20 Sony VP~1000

20 Bony CVM 1200UA
1 Compugrephic
1 Xerox 9400

i

25 sorties/
day

775 flt. hrs/
mo.

15.2 hrs/day

24 carrels
equipped

8 hre/day/
carrel

2

20

25

25
25.

20

14 sorties/day

275 flt hrs./
0.

None

None

None

14

13

o o © o
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D. FACILITIES

Total/Type Due In/
Resource Required On Hand Needed
. 1. Classrooms 5 Mediated Classrooms 5 (]
' 2. Briefing rooms 6 6 0
; 3. Study areas 400 sq. ft. 225 sq. ft. 175 gq. ft.
4. Ready room 1400 s8q. ft. 1400 eq. ft. 0
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Table 4.
VF-101 Resource Requirements Summary
A. PERSONNEL
Total/Type Due 1n/
Function Required On Hand Needed
1. Management Media Mansger Staffed None
2. Iastructors 13-19 Insetructor 19 Instructor 3 Instructor
Pilots Pilots Pilots
(aininum)
21-29 Iastructor 17 Instructor 12 Instructor
R10's RI1O's RIO's
(ainimum)
3. Support 2 Non-rated Sailors Staffed None
B. MATERIAL/SERVICES
Total/Type Due In/
Category Required On Hand Needed
1. Student 2500 pages/student None 385,000 pgs/
Material 385,000 pgs/yr yr
Reproduction
4 notebook binders/ None 600 Notebook
student binders/yr
600 binder/yr
5 comd binders/ None 750 comd
student binders/yr

750 binder/yr
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C. BQUIMMENT
Total/Type Due In/
Resource Required On Hand Needed
1. Afrcraft 39 sorties/day

‘ 2. Trainers
NT

3. Study
Carrels

4. 16mm Gun-
sight Cameras

3. Gunsight
Camers Fils
Projector

6. HWUD Camers

7. Video Recorder
for HUD Camera

8. Video Playback
for above fila

9. Mission Cas-
sette Recorder

10. Overhead
Projector

11. Videotape
Cemers and
Recorder

12. Carsmate

13. Random Access
S$lide
Pro jector

14. 16mm Movie
Projector

15. Study Carrel

16. 35w S1ide
Pro jector

17. Audio Cassette
Pleyer

18. Video Cassette
Player

19. Color Monitor
20. Woréd Processor
21. Copier

22. ATSS Terminals

1050 £1t. hre/wo.

11.3 hrs/day

24 cerrels
(shared w/VAW 110)

2.62 hre/day/
carrel

8 K»268

1 Photo Optical
Data Analyzer
(PODA)

15 CTVS Fairchild
camera
15 TEAC V=1000

1 TEAC V=4200

20 Sony M-201

1 AvC-3400

6 Rodak

3 Kodak RA-960

3 Kodak AVI12E6

25

25 Kodsk APF-2

25 =752

20 Sony VP-1000

20 Sony CVM 1200UA
1 Compugraphic
1 Xerox 9400

3

25 sorties/
day

775 flt. hre/
wo.

15.2 hre/day

24 cerrels
equipped

8 hrs/day/
carrel

2

20

25

25
25

20

20

14 sorcies/dsy

275 £1t hre./
mo.

None

14

13
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Total/Type Due In/
Resource Required On Hand Needed
1. Classrooms 3 Mediasted Classrooms 3 0
2. Briefing rooms 4 4 0
3. Study areas 300 sq. ft. 300 sq. ft. 0
4. Ready room 1200 sq. ft. 1200 sq. ft. 0
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STUDENT TRAINING COURSES: LESSON FORMATTING AND SEGMENT SPECIFICATION.

Duration of Task: November, 1977 - December, 1979
Mandays Expended:

Program Manager 99
Instructional Psychologist I 414
Instructional Psychologist TI 205
Instructional Technologist I 297
Subject Matter Expert 809
Clerical 376

TOTAL. . . . + « . . 2500

The original procedure followed in the development of lesson
specifications (see Figure 21) included fifteen steps and had very
heavy emphasis on early SME input to ensure technical accuracy and
completeness from the start. This procedure was later revised when
it became apparent that the necessary SME manhours were not available.
The revised procedure required less SME time and more early design
review, and resulted in equal or higher output quality than the
original procedure.

The original lesson specificaticn development procedure began
with the contractor instructional designer researching the subject
matter area. Following this, a Navy SME was scheduled to review the
planned objectives for the lesson and to identify critical lesson
content. After meeting with the SME, the lesson content was organized
by the instructional designer and reviewed with a contractor instruc-
tional psychologist to establish a 1lesson plan. At the completion
of this review, the instructional designer wrote generalities and
generality support. After the generalities and support were written,
the lesson specification was again delivered to the SME for review
and discussion, after which the first draft was assembled. Instruc-
tional psychologists reviewed the draft lesson specification for
content and instructional effectiveness. The draft was revised and
typed, and again submitted to the Navy for SME review. Based on the

Navy's comments, the draft was again revised and a final copy delivered
to the Navy for SME and Navy ISD approval.

This procedure was found to be unsatisfactory from two stand-
points. First, Navy SME's were hard pressed for time, and could not
meet the obligation required by this development procedure. Secondly,
it was found that the instructional design inputs (primarily the
organization of the instructional materfal) occurred too late, which
frequently led to major revisions at a point where only minor revisions
should occur. For these reasons, the original development procedure
wvas revised as shown in Figure 22,

The revised procedure allowed more appropriate utilization of
existing staff talents throughout the specification production pro-
cess. The major change in the process was the addition of the develop-
ment of an outline which forced the 1lesson specification authors

73




e e e e

NAVTRAEQUIPCEN 78-C-0004-1

Figure 21,

SUBJECT 14 REVISI1ON 15 NAVY
MATTER OF SME/1SD
RESEARCH FINAL COPY APPROVAL
SME 13 NAVY .
CONSULTATION SME/ISD
FINAL REVIEW
DEFINITION 12 REVISION
OF LESSON OF
PLAN DRAFT
LESSON 11| NAVY SME/ISD
PLAN REVIEW
REVIEW OF DRAFT
i
~
AUTHORING OF 10 TYPING
GENERALITIES & OF
GEX. SUPPORT DRAFT
DELIVERY TO 9| 1sD
SME FOR REVIEW
REVIEW OF DRAFT
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REVIEWED FIRST
SPECIFICATION DRAFT
Original Lesson Specification Development Process
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1 SUBJECT
. MATTER
RESEARCR
2 CONTENT 11| NAVY REVIEW AND
OUTLINE APPROVAL OF
FINAL COPY
3 | DEFINITION AND 10 | REVISION OF
DRAFT, PREPARA-
L‘§§§§,§°§J§ TION OF FINAL
COPY
AUTHORING OF
4 | GENERALITIES AND 9 | NAVY SME/ISD
REVIEW OF
GENERALITY R
SUPPORT RAFT
S | REVIEW 6
WITH TYPING OF
NAVY SME DRAFT
6 | ASSDMBLY )
OF FIRST 7 cl;n REVIEV
DRAFT o

Figure 22. Revised Lesson Specification Development Process
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to concentrate on the structure of the lesson materfal and permited
precise and early design decisions by the instructional psychologists.
Again, the process started out with subject matter research. The
instructional designer obtained, read and studied appropriate ex-
isting material in the NATOPS manuals, pocket checklist, briefing
guide, lecture guides, etc. He also viewed existing slide tapes or
.video tape lessons. If possible, he attended appropriate lectures
or trainer events and consulted with the NATOPS officer for the latest
subject matter changes. He also consulted, at this time, with the
Navy SME concerning points of ambiguity of material. Then, after
he grouped and ordered his research material on the instructional
topic, the author developed a detailed and well structured outline
of the lesson or group of lessons assigned to him. Based on this
outline, a lesson plan was developed which subdivided the 1lesson
into segments, each addressing one objective. The lesson plan develop-
ment included finalizing the lesson objectives, structuring of the
generalities and determining number and form of practice and testing
items. Following development of the lesson plan, generalities and
generality support were written and then reviewed by Navy SME's.
Following this review, a complete lesson specification was assembled
in draft form and reviewed by an instructional psychologist. The
draft was revised, typed, reviewed again with Navy SME's, revised
as necessary, and then finally delivered to the Navy. This procedure
required fewer Navy SME manhours, reduced contractor in-house re-
visions and allowed for a more efficient wutilization of in-house
SME capabilities.

With this general process overview as a background, the fol-
lowing paragraphs provide a more detailed discussion of the specific
procedures and problems associated with exercising quality control
over technical content, instructional design and formal standard-
ization.

Ensuring Technical Accuracy and Completeness. Ideally, the quest
for technical accuracy should begin with a review of the lesson
objectives between the Navy SME and the lesson specification author.
This review should yleld finalized terminal and enabling objectives
for a given lesson. This did not work for two reasons. First, Navy
SME's were 1in very short supply, and an attempt to schedule them
separately for this process was found to be inefficient. Second,
subject matter experts don't have the requisite instructional tech-
nology training to provide meaningful assistance at this point,
therefore, the initial SME review of technical input was moved to
a point where the SME had an opportunity to review not only objectives
but also generalities and generality support in written form at
the same time. The SME then had a second opportunity for input
in step nine, where the entire leson specification was available,
including practice and testing.

The SME reviews were accomplished in one of two ways. One was
to sit down face-to-face with the SME and to discuss the entire ma-
terial point by point; the other was to leave the lesson specification
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with the SME and to obtain written comments. It was found that the
best choice was to hard-schedule SME's for a face~-to-face lesson
review. Thies not only provided iummediate technical feedback but
it also eliminated a considerable amount of wasted time spent {n
tracking down SME's who were typically engaged in the more urgent
tasks of trying to accomplish the current syllabus.

The teamwork between the instructional designer or lesson author
and the SME was generally a very effective, 1if not always efficient,
mechanism for producing technically correct lesson material. 1In a
situation wvhere the subject matter existed only in the heads of the
SME's, and where frequent changes of procedures and hardware occured,
it was the only available method of generating materials that were
technically acceptable to the user. The fact that the instructional
designer and the SME had slightly different orientations to the
problem of designing new materials occasionally created obstacles
which detracted from the efficiency of the process. Typical problems
vere:

a. Focusing the SME's critique on the technical information:
In most cases, the SME for a given topic was the officer
who had taught this topic for some time. In the course of
his teaching the SME had usually developed an ingstructional
strategy which differed from the strategy suggested by
the instructional designer, especially where the topic was
taught in lecture form by the SME, and was taught by a
slide/tape presentation in the new program. The issues
of strategy then tended to become the primary focus of the
discussion and quality control of the technical material
could only be assumed after a clarification of the purpose
of the review.

b. Restricting content to “"need-to-know” material: The SME
for a given topic was, by choice and by definition, a spe-
cialist in that topic and knew much more than a student
either needed to know or should have known at this stage
of training. This problem, i.e., the expert's difficulty
in putting himself into the role of the novice and non-
expert, tended to result in attempts to "stuff” too much and/
Or unnecessary material into a given instructional event.
It was therefore important that the instructional designer
elicited information from the SME as to why a given piece
of content material was needed by the student and why it

vas needed at that stage of training, and for that objective
or behavioral outcome.

¢. Obtaining the most experienced SME: Ideally, the SME for
any area should have been the officer who was most exper-
ienced (inspite of the drawbacks this entails, as discussed
above). The operational experience of eseasoned pilots
and NFO's represented one of the most valuable sources of
information available to this project and it was that ex-
perience which needed to be passed on to the students.
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Unfortunately, the user squadron was continually plagued
with manpower problems and thez most experienced aircrew
members were the the ones which were most burdened with
collateral duties and thus least aveilable.

d. Switching SME's: Another consequence of the user's manpower
shortage was that 1in some cases it became necessary for
one SME to take over a lessor from another SME in midstreanm.
This was valuable on the ocne hand because it provided a
second opinion. On the other hand, such switches led to
some duplication of effort, repeated revisions and thus
to decreased efficiency of the process.

In most projects of this type, these problems are probably un=-
avoidable and are intrinsic features of the process. It can be as-—
sumed that some of them could be at lease partially solved by SME
training. However, for that solution tc be efficient, the SME train-
ing would have to be restricted tovo a cadre of experienced aircrew
members who for the duration of the program, would have no other
collateral duties except acting as technical advisors to the con~
tractor. In reality however, it is ecasier to train an SME to speak
the language of the instructional designer than to turn the latter
into an SME, but this training is still time consuming. Ideally,
the contractor or instructional design agency, should have its own
staff SME's. Such a contractor thus has the benefit of a rather
smooth and efficient interaction with squadron SME's. Under dif-
ferent circumstances however, an ISD-trained SME cadre would seem
to be the only really viable model for ensuring quality control
of the technical material.

Engsuring Soundness of Imstructional Design. There are four basic

criteria for determining the soundness of instructional design:
a. The objectives must be worthwhile and technically correct.

b. There must be an exact congruency between the objective,
the generality and support, and the practice and testing.

c. There must be a sound prerequisite relationship between
objectives within the 1lesson and between lessons in the
curriculum.

d. The components of the lesson specification, that 1is the
generality, generality support, practice and testing and
instance specification, must contain all required elements
and must be in technically correct form.

Extensive measures were taken to ensure that the first criterion,
adequacy of the objective, was met. The lesson specification author
researched his assigned subject matter area using the original ob-
jJectives as guidelines. Following this research he produced a de-
tailed content outline. At this point, the author and the instruc-
tional psychologist finalized the objectives to ensure that they

78

o




NAVTRAEQUIPCEN 78-C=-0004~-1

are both technically correct as well as worthwhile to the instruc-
tional program. Experience has shown that the objectives created
on the basis of the task analysis are good preliminary or “"working”
objectives and that they define the domain of behaviors to be ac-
quired very well. However, only detailed subject matter research
and a good outline will permit the developer to focus precisely on
.the desired behavior, conditions and standards. During this inten-
sive and very detailed involvement with the subject matter, it fre-
quently becomes apparent that objectives must be changed 1in some
way, l.e., either the action statement, the conditions or the stan-
! dard must be reformulated, enabling objectives must be added or
deleted, and compound objectives split up into simpler objectives.

i During this time of finalizing the objectives with the outline
in hand, the structure of the generalities was established and prac-
tice and testing was determined in terms of type, method and number
of items. The instructional psychologist also ensured that there
was an exact congruency between the objectives, the generality and
support and the practice and testing. Finally, 1lesson objective
hierarchies were developed and hierarchical relationships between
lessons were reexamined. The definition of the lesson plan was thus

' the step where all significant 1instructional design inputs were
i made and were an initial quality check of the first three criteria
(a through ¢ above) took place.

. Next, after Navy SME review the lesson specification author
i { wrote generalities and supports and assembled a complete draft.
’ This draft was then reviewed by the instructional psychologist to
provide a final check on criteria a through ¢ and to check criterion
d. Quality control at this point was extensive. The contractor
developed a detailed checklist for this step. This checklist utilized
a series of questions to test each component of any given lesson
specification. In order to pass, all questions had to be answered
positively.

These lesson specification review procedures worked extremely
well and resulted in a high and consistent output quality. The check-
list was not only useful to the instructional psychologist in the
quality control process, but also to the authors who wrote lesson
specifications. Furthermore, positive comments were received from
the media developer following the introduction of this document to
the development process. The media developers found the specifica-
tions to be more clear, concise, and easy to follow when writing
scripts and slide/tape presentations.
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Ensuring Formal Correctness and Standardization. There wvere four cri-
teria for deteraining the formal correctness of the lesson specifi-
cations.

a. All the components are present and in order.

f\ b. Each component is correctly identified.
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c. Standard terminology is used.
d. There are no typographical errors, spelling errors, etc.

The method for controll.ng formal correctness and standardiza-
tion consisted of four substeps. First, the checklist discussed

.previously was used to determine that all the parts were in order

and that everything was correctly identified. The typist, after typing
the lesson specification, proofread it for typographical and spelling
errors. It was then given to the auther who proofread it again for
technical accuracy and standar: rerminology. Finally, the {instruc-

tional psychologist spotchecked it and verified the quality of the
final product.

Time Requirements. The time reouvired to insure the quality of the
lesson specifications was cconsistently higher than expected for
two reasons: the requirement of the instructional design process
and the SME availability. First, the design model, Military Speci-
fication MIL-T-29053, which wzs vused 1In this contract, required
lesson specifications which reprcsent essentialiy a newdesign device.
Therefore, there were very few examples and even 1less experience
to draw upon. Nearly all contractor personuel working onm this project
had to go through an intensive learning process which included both
formal training sessions and on-the~job training.

The other problem was Navy SME availability. From the begin-
ning, VF-124 was overtasked with the requirement for providing tech-
nical inputs to the 1lesson specification process. The contractor
found over and again that, in spite of sincere squadron efforts,
the SME's were just not availabtle and could not be scheduled for
the number of manhours neeaded. SME participation, therefore, was
congistently below the level reguested. This delayed the work out-
put, not only by making it more time consuming to collect the neces-
sary technical data but also because each hour given by an SME re-
quired an hour of contractor time. If the SME's time had been dedi-
cated more exclusively to this project, SME's could have worked
more indepentently, and thus increased the output considerably with-
out impact on contractor instructional developer time.

Summary. Overall, the procedures and methods for quality control of
lesson specification authoring resulted in high quality lesson speci-
fications. Initially, some refinemeunts to the procedures were neces-
sary and extensive in-house training had to be developed. It was
found that the procedures used were workable both with in-house
lesson specification authors and with Navy SME's. Time requirements

for quality control were initially excessive, but were reduced over
time.
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are both technically correct as well as worthwhile to the instruc-
tional program. Experience has shown that the objectives created
on the basis of the task analysis are good preliminary or “working”
objectives and that they define the domain of behaviors to be ac-
quired very well. However, only detailed subject matter research
and a good outline will permit the developer to focus precisely on
.the desired behavior, conditions and standards. During this inten-
sive and very detailed {nvolvement with the subject matter, it fre-
quently becomes apparent that objectives must be changed {in some
way, 1.e., either the action statement, the conditions or the stan-
dard must be reformulated, enabling objectives must be added or
deleted, and compound objectives split up into simpler objectives.

During thie time of finalizing the objectives with the outline
in hand, the structure of the generalities was established and prac-
tice and testing was determined in tei/ms of type, method and number
of iftems. The instructional psychologiat also ensured that there
was an exact congruency between the objectives, the generality and
support and the practice and testing. Finally, 1lesson objective
hierarchies were developed and hierarchical relationships between
lessons were reexamined. The definition of the lesson plan was thus
the step where all significant 1instructional design inputs were
made and were an initial quality check of the first three criteria
(a through ¢ above) took place.

Next, after Navy SME review the 1lesson specification author
wrote generalities and supports and assembled a complete draft.
This draft was then reviewed by the instructional psychologist to
provide a final check on criteria a through ¢ and to check criterion
d. Quality control at this point was extensive. The contractor
developed a detailed checklist for this step. This checklist utilized
a series of questions to test each component of any given lesson
specification. In order to pass, all questions had to be answered
positively.

These lesson specification review procedures worked extremely
well and resulted in a high and consistent output quality. The check-
list was not only useful to the instructional psychologist in the
quality control process, but also to the authors who wrote lesson
specifications. Furthermore, positive comments were received from
the media developer following the introduction of this document to
the development process. The media developers found the specifica-
tions to be more clear, concise, and easy to follow when writing
scripts and slide/tape presentations.

Ensuring Formal Correctness and Standardization. There were four cri-
teria for determining the formal correctness of the lesson specifi-
cations.

a. All the components are present and in order.

b. Each component is correctly identified.

79




~

- -
e T = B e et . &V . W

—ar—

L — - —

P A

—— g

g s
1]

NAVTRAEQUIFCEN 78-C-0004-1

¢c. Standard terminclogy Is :sed.
d. There are no typographicsl errors, spelling errors, etc.

The method for controlling formal correctness and standardiza-
tion consisted of four substeps. First, the checklist discussed

-previously was used to determine that 21! the parts were in order

and that everything was correctiy identified. The typist, after typing
the lesson specification, proofread it for typcgraphical and spelling
errors. It was then given to the author who proofrecad it again for
technical accuracy and staundasd rerminology. Finally, the instruc-

tional psychologist spotchecked it and verified the quality of the
final product.

Time Requirements. The time recuired to insure the quality of the
lesson specifications was ccnsistently higihicr than expected for
two reasons: the requirement of the instructional design process
and the SME availability. First, the design model, Military Speci-
fication MIL-T-29053, which was wused 1n this contract, required
lesson specifications which represent essentially a new design device.
Therefore, there were very few examples and even less experience
to draw upon. Nearly all contractcr personunel working on this project
had to go through an internsive learning process which included both
formal training sessions and on-the-job training.

The other problem was Navy SME availability. From the begin-
ning, VF-124 was overtasked with the requirement for providing tech-
nical inputs to the 1lesson specification process. The contractor
found over and again that, in spite of =sincere squadron efforts,
the SME's were just not availatle and could not be scheduled for
the number of manhours needed. SME participation, therefore, was
consistently below the level requested. This delayed the work out-
put, not only by making it more tim2 consuming to collect the neces-
sary technical data but alsc hecause each hour given by an SME re-
quired an hour of contractor time. If the SME's time had been dedi-
cated more exclusively to this project, SME's could have worked
more indepentently, and thus incieased the output considerably with-
out lmpact on contractor Instructionral developer time.

Summary. Overall, the procedures and methods for quality control of
lesson specification authoring resuited in high quality lesson speci-
fications. Initially, some refinements to the procedures were neces-
sary and extensive in-house training had to be developed. It was
found that the procedures used were workable both with in-house
lesson specification authors and with Navy SME's. Time requirements

for quality control were inftially excessive, but were reduced over
time.
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- In addition, some quality control input was received from the
media producer who used the lesson specification. In general, such
input was desirable, since the lesson specification designer and
the media producer are normally different people, with different
requirements for utilizing the lesson specification. These require-

ments cannot always be perfectly anticipated by the lesson specifi-
cation developer.

STUDENT TRAINING COURSE MATERIALS.

Duration of Task: May, 1973 - May, 1980
Mandays Expended:

! Program Manager 35
Instructional Psychologist I 157

Instructional Psychologist II 234

Instructional Techrologistc I 166

Subject Matter Expert 838

Clerical 483

L i TOTAL . . . . . . . .1913

Ot

Prototype Production of LessonMaterials and Tests. Prior to large-
‘ scale development of the student training materials, the formats
i for each type of course material were developed and finalized. This
process (see Figure 23), began with the selection of one prototype
lesson specification for each media type. While there were no hard
and fast criteria for the selection of the topic of each of these
prototype lessons, there were some considerations. One consideration
was the location of the lesson within the syllabus, and another, to
what degree this lesson was representative of the lessons to be pro-
duced in that type of medium.

The second step in the process was to develop a single format
i based on the type of medi{um developed. There were several questions

) that drove the design of each of the media formats. These questions
W) were:
L

;f a. How canthe generality best be highlighted in this type of
% medium?

ot

' b. How can practice and feedback be wmost effectively integra-
? ted through this type of medium?

i ¢c. What is the clearest, most straightforward way to organize
% mater{al within this medium for optimal instructional effec-
'

tiveness?

{ d. Howcan the format lend itself to easy access of information
. on the part of the student at a later date?
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Prototype Lesson Format Development Process
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c. Howshould the lesson parts be sequenced for optimal effec~-
tiveness?

Once each of the formats was developed, it was presented to the
Navy for approval. The formats were generally reviewed by a small
group, in a conference setting. The group usually included four or
.five Navy personnel, including the ISDofficers, SME's and consultants
from NPRDC. Once the format was agreed upon, it was tried out on
a small group of students. In most cases, it was difficult for the
student to give much input about the usefulness of the formats since
they had no basis for comparison. Conversely, the instructors always
had input which, understandably, was usually concerned with the ease
of use of the format. Usually any given prototype event went through
several revisions before it was considered ready for large scale
production. As the flow chart shows, provisions were made to permit
format changes even after the start of large scale production.

Training Contractor Authors. Once the formats were finalized, con-
tractor authors were trained as to what would be contained under
each of the major headings in each format. For example, in the
case of trainer briefing guides, there were headings such as: training
exercises, training objectives, reference waterfial, etc. There was
also a heading called “reference material” contained in flights.
All authors needed job aids as well as training sessions to be able
able to produce high quality, standardized course material components
under each heading. Each author spent approximately one day reading
the reference materials and producing practice components. He re-
ceived feedback from in-house experts and then proceeded with an
O0JT phase over the next two weeks. During the 0JT phase, his output
was continuously checked and feedback was provided as frequently

as possible. After the OJT phase, normal quality control procedures
were employed.

Large Scale Production. One general overall procedure was used for
the development of all lesson materals (see Figure 24). The first
step in this procedure began with a Navy approved lesson specifica-
tion, that contained all the component parts necessary for authoring
the lessons, such as objectives, generalities, generality support,
instances and practices, testing and examples.

Once the author had the approved lesson specification, he gath-
ered all pertinent reference material that might be helpful in auth-
oring the lesson material. This step was required primarily when
the lesson specification (LSP) author was not also the training
materials author. Even though the LSP should have satisfied all in-
formational needs, it did not and could not answer all the technical

questions that an author might have when translating the LSP infor-
mation into smooth discourse.

83

e e e—

- i e S




2inpado1g jusmdo[aadq ST[eFI33IBW OIS %I 2andjy4 u

[ Y |
wais Gaewi Al mw.r...su_w.ﬁ_i I ey o L1 onnaoe
o IT) WIS iade LIRS Wil 03 Wi e 1400 Wi s q

03 \en)
SOISIAR

ATTRITAN SR iam ol

L .8 e BT )

—l GBI N\ ™ ) wGishm 01131005
N

84
cmecd e N

su

il
wss i

NAVTRAEQUIPCEN 78-C-0004-1

3
Qla B vs i 3
Oais | Lmosade 05 e e Gnilese iwe minivey S100ue 234
s : Mg e GlAuasy wtA
91 w3 wsn $341133090 S W O




NAVTRAEQUIPCEN 78~-C-0004-1

Next, the objectives were reviewed again. In some cases, changes
in action verbs, criteria and standards were suggested by the subject
matter on the one hand and by practical considerations on the other
hand.

Next, the lesson was written out by hand. This was the most
.lengthy portion of the authoring process, and it frequently required
additional interface among contractor and Navy SME's.

Once the first draft was written by hand, contractor ISD spe-
cialistes reviewed the lesson for internal consistency, format and
instructional effectiveness. At this point, the 1lesson was typed
in the first rough draft.

It should be mentioned at this point, that often, toward the
end of the project, the lesson materials were reviewed by Navy SME's
in the handwritten form. This 18 particularly true of lecture guides.
This intermediate step was taken to prevent major revisions of typed
materials.

Once the lesson was typed, it was sent to the Navy and reviewved
by both the ISD officer and the Navy SME for that particular subject
matter area. If major revigsions were required, there was usually
a meeting between the SME and the contractor author, during which
the revisions were defined. The lesson was then rewritten and sent
back to the Navy for review.

At this point, after the Navy approved the corrections, the
material would go through a small group tryout of a form dependant
upon the medium.

Once the event had been tried out, Navy & contractor SME's and
instructional designers made decisions about how the lessons might
be altered to improve them and make them more effective. Depending
upon the kinds of revisions that were required, the materials either
went through another authoring process, or were revised on a small
scale, and then put into final production.

The final production process was also a fairly labor-intensive
procedure. It involved a great deal of editing and review of final
copy for typos, format, type sizes, etc. It required at least three

people to proof the final copy: an editor, an SME, and the production
supervisor.

Once the final copy was complete, it was delivered to the Navy
and subsequently approved by Navy ISD personnel. This completed the
first full cycle of production of materials, after which time the
material was implemented and used by the first class. Once the first
class was through using sections of the instructional materials,

the revision process, which entailed an entirely new cycle of re-
visions and corrections, began.
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QUALITY CONTROL PLAN & REPORT.

Duration of Task: November, 1977 - October, 1979
Mandays Expended:

Program Manager 8
Instructional Psychologist I 10
Instructional Psychologist II 36
Instructional Technologist 1 30
Subject Matter Expert 3
Clerical 8

TOTAL . . . . . « « 95

This sectfon outlines the procedures used for quality control
during the accomplishment of the project. Figure 25 depicts the
entire quality control process including formative evaluation, in-
ternal quality control, and external quality control. Outyear quality
control will not be a subject of this section.

The quality control procedures, while very complex, were not
unlike the general procedures followed in most traditional ISD pro-
jects. For purposes of simplification and summarization, the process
has been reduced to eleven steps.

STEP 1: 1TInput. In the development of the lesson materials for the
F-14 Aircrew Training Program, the quality control procedure began
with the following inputs: 1lesson specifications, draft of learning
materials and, blank data collection forms. During the lesson speci-
fication stage, there were several quality control reviews undertaken,
both instructionally and technically. That 1s, instructional de-~
signers and subject matter experts reviewed lesson specifications
before authoring of the materials for instructional soundness and
technical accuracy.

STEP 2: Instructional Review. Once the instructional materials were
drafted, the first person to review and make suggestions for revision
was the senior instructional psychologist who provided input on the
first several drafte of each individual media. Once formats had been
establighed, the process was then turned over to an instructional
technologist who ensured that lesson materials adhered closely to
lesson specifications, were instructionally sound, and were readable,
clear, and concise.

STEP 3: Technical Review. Once the lesson author received sugges—-

tions for revision from the instructional psychologist, he revised
materials and submitted them to a Navy subject matter expert. The
Navy SME {in that phase area reviewed the instructional materials
draft prior to tryout. Revisions to the instructional materials at
this point were coordinated through the contractor lesson author.
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STEP 4: Individual Tryouts. When time permitted, individual tryouts
were conducted with all lesson materials. More often than not, how-
ever, individual tryouts were only conducted with texts and tests
due to severe time limitations. The individual tryouts were conducted
relatively informally by in-house contractor SME's who assumed the

role of students.

STEP 5: Acceptable? After the individual tryouts, the most apparent
or obvious problems were identified, and materi{als were then revised
accordingly.

STEP 6: Small Group Tryout. Small group tryouts were conducted for
all replicable events. Slide tapes were the largest single medium
evaluated by this method. The groups varied in number from four
to six current FRS students. Pre and post testing was also conducted
and student attitude questionnalres were completed on each lesson
tried out.

The final test scores of the small group together with the in-
formation obtained from the student attitude inventory resulted in
another revision to the instructional material. Once this revision
was completed, the materials were then considered ready for imple-
mentation.

STEP 7: Large Group Tryout. The large group tryouts occured during
implementation since time and student availability made these tryouts
infeasible prior to implementation. Again, test data was analyzed,
and student and instructor attitude questionnaires were used as
the basis for revisions. Most slide tapes were of pre-production

quality during these tryouts and did not go into final production
until after implementation.

STEP 8: Production. During this step of the quality control proce-
dure, the final materials were reviewed by an instructional designer
for instructional quality, a contractor SME for technical accuracy,
a technical editor for clarity, conciseness and typing accuracy,
and finally by the Navy.

STEP 9: 1Integration. Once wmaterials were completed in final form,
they were integrated into the syllabus.

STEP 10: Revisfon. Materials were monitored very closely through

o}

3

student test results and printed questionnaires. Both instructional
psychologists and technologists and SME's regularly reviewed ques-
tionnaires and made updates and/or revisions to the instructional
materials as required.
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STEP 11: Meet Fleet Needs? Detailed plans have been described in
earlier reports for collecting data from the fleet regarding graduate
performance and adequacy of the course in meeting fleet needs. Most
of this data will be collected continuously by questionnaires and
interviews after the graduates have been in an operating squadron long

enough to demonstrate performance.

To summarize, the quality control procedure in the development
of lesson materials can best be described as an iterative process.
At several points during the development of the materials, they were
reviewed by SME's, instructional designers, and by typical students.
Before implementation, the students interacted with the materials
as though the materials were part of the current syllabus. As a
result, data on practice and feedback 1items and test scores were
used to revise the materjials. This was accomplished so that as the
material became a permanent part of the syllabus, they would be in
the best form possible. Plans have been made for lesson materials
to be continuously subject to review and reassessment throughout
the life cycle of the training program.

IMPLEMENTATION PLAN.,

Duration of Task: September, 1977 - October, 1979
Mandays Expended:

Program Manager 28
Instructional Psychologist 1 39
Instructional Psychologist I1 63
Instructional Technologist I 34
Subject Matter Expert 8
Clerical _12

TOTAL . . . . . . . 184

The F~14 ISD project involved replacing one training system
with another training system. Since this replacement had to be accom~-
plished without stopping the constant flow of graduates, the imple-
mentation of the revised training system required very careful plan-
ning. This section discusses the development of the implementation
plan. The steps are represented in a detailed flow diagram in
Figure 26.

STEP 1: Compare the Proposed and the Existing Training Systems.

In this step, the principle features (the length, type of sequencing,
degree of individualization, degree of self-pacing, media mix and
predominant instructional strategies) of the existing and new training
systems were compared with each other. Most of the data required for
this comparison was contained in the Training Support Requirements
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Analysis (TSRA). The result of this step was a syllabi identifica-
tion of the factors which would affect implementation. These results
provided inputs to the development of the plan for implementation
of the new syllabus.

-STEP 2: Describe Ongoing Training and Management Procedures. The

task of implementation of the proposed F-14 program was facilitated
by the existence of an ongoing training program. It was determined
that the existing procedures for administration, student management,
and facilities usage were acceptable for implementing the proposed
system. This decision was reached through a series of interviews
with Navy personnel 1in conjunction with in-house expertise. These
results determined the areas of the existing system needing detailed
plans and procedures for management.

STEP 3: Determine Integration/Implementation Schedule. This step

established the major events to take place in setting the stage for
implementation of the proposed system. All the required activities
were shown on detailed time lines arranged to meet the implementation
schedule. The major milestones were:

a. Course Material Development

b. Instructor Training

¢. Management Procedures

d. Internal/External Quality Control

STEP 4: Define Implementation Constraints and Contingencies. The

ideal implementation of a training program assumes that all compo-
nents of the system are available for employment at the time of im-
plementation. Unfortunately, it was determined in the preceding
step that implementation would occur with less than the optimum
conditions existing. Many components would not be ready for imple-
mentation, and, therefore, neither would the final phase of instructor
training which required those components. As a result, the contractor
and the Navy developed a contingency plan for implementation which
would reduce the ramifications of these shortcomings.

STEP 5: Develop Management Plan. As a result of step 2, which de-~

fined existing training and management procedures, the varfous de-
tailed plans for organization and management of the components of
the proposed system were developed. These plans were reviewed in
draft form by the Navy and then used to develop the final fmplemen-
tation plan. These sub-plans are described in the discussion that
follows.
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a. Equipment Storage, Maintenance and Facilities Utilization

Plan.

This plan detailed the procedures, schedules, and personnel
roles and responsibilities involved 1in equipment maintenance
and storage, as well as facilities utilization. Both training
squadrons were considered separately, and the data was documented
in the TSRA and the subsequent updatee to the TSRA. These pro-
cedures were essentially in operation at each respective squa-
dron, and no changes were made to the existing mode of operation.

b. Student Management Plan.

This plan also used the existing procedures and schedules
in operation within each training squadron. It was felt that
there was no change needed to these procedures, especially
since greater support from ATSS was becoming available to the
squadrons. The only unknown was the student flow rate which
was not controllable by the squadrons.

c. Tralning Materials Management Plan.

The management plan established the detailed procedures
and responsibilities for storage, issue, reproduction and main-
tenance of all training materials. Included here were the pro-
cedures and the schedule for the Navy and the contractor to
complete final production of all student materials four weeks
prior to implementation. Also included were, the procedures
for internal quality control of the training materials by Navy
personnel. Based on this schedule, the plans for instructor
training were then developed.

d. Instructor Management Plan.

This plan established the policies and procedures regarding
the utilization of instructors within the instructional system.
The plan specified instructor roles and responsibilities with
respect to students, materials, syllabus requirements, testing,
monitoring, counseling, and instruction. There were two types
of instructor training to consider: first, training the in-
structors onboard prior to implementation, and second, training
newly assigned instructors, including instructional management
personnel, after the program was implemented. With Navy agree-
ment on these plans, a detailed, time-lined schedule for in-
structor training was developed which required a start date
four weeks before implementation.

e. Syllabus Scheduling and Resource Management Plan.

This plan detafled the procedures and techniques for use in
scheduling all resources 80 that they interfaced properly with
the syllabus sequence requirements. The contractor provided
training in the use of manual scheduling aids, and also pro-
vided ADP compatible data for ATSS syllabus management. The
squadrons were able to adapt the requirements of the proposed
syllabi scheduling to the existing procedures for daily resource
management. The contractor provided a master training course
schedule for planning purposes, as well as a unique hierarchical
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syllabus layout to enable instructionally valid alternatives
to a daily scheduling. This type of layout was developed to allow
for contingency planning based on dafly changes and constraints
in resource availability. The existing procedures governing
identification and counseling of students with problems, and re-
cycling of students through test points were reviewed and remain
unchanged for implementation.

f. Student Grading and Evaluation Plan.

This plan established the procedures for grading and quali-
. fication of students. It specified the academic test format 3
and trainer/flight grade sheet format that was to be used to
; determine the pass/fail or numerical grade for each tested event.
¢ The instructor training materials detailed the procedures for
i training the instructors in the use of these materials. The

. plan also addressed the requirement for an instructor on duty

in the learning center and his defined roles and responsi-
bilities.

STEP 6: Develop the Management Organization and Functions. An anal-

i ysis of management requirements was performed by the Navy with support

A from the contractor. This analysis resulted in recommendations for

a change in the organization of the Operations department in order

to increase the emphasis on training. These organizational changes

i were made prior to implementation so that the new organizational

: elements and the lines of communication existed at the time of
1 implementation.

STEP 7: Develop Final Implementation Plan. Based upon the previous i
steps, the final implementation plan was developed. It consisted

' of schedules for the processes involved in implementation. These

} processes included the coordination of delivery and storage of train-

! ing materials, schedules for the remainder of formative evaluation,

: internal quality control, and student scheduling.

ek
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INSTRUCTOR TRAINING COURSE MATERIALS.,

- -

1
!

Duration of Task: April, 1978 - December, 1979
Mandays Expended:

Program Manager 11
Instructional Psychologist I 21
Instructional Psychologist TI 76
Instructional Technologist I 5
Subject Matter Expert 58
Clerical 9

TOTAL . . . . . . . . . 180

{ Two deliverables, 1instructor training course materials and
training device instructor/operator trairing materials, were combined
into one in order to streamline the documentation since the training
device instructors also taught academics and fiights.

JIn both cases, these materials were develcped through the use of
the same ISD methodology used in the development of the student
syllabi. The tasks to be performed by the Iinstructors were analyzed,
i objectives were developed from those tasks, and a training syllabus
was developed from the learning objectives. The purpose of these
materials was to inform the squadron instructors of the ISD method-
ology that was used in developing their sylliabus and to train them -
! in the use of the student training materials that were produced
i as a result of this project.

The materials were developed primarily by the contractor, how-

ever, there was significant interaction with senior SME's at VF-=124.

In particular, the officer in charge of Instructors Under Training

i (IUT) and standardization was used as the primary source of infor-
H mation and as the primary reviewer of the materials produced.
§

l} There were significant interrelationships between this task and
. others performed during this project. The instructor training course
; materials described the revised syllabus, the use of the new training
materials, the revised management organization and the role of the
instructor in the process of internal quality control. Any changes
which occurred in these four tasks would have had an effect on the
instructor training materials. For this reason, the final production
of these materials occurred late in the project.

v C -
1o T B e e

not subject to the effects mentioned in the previous paragraphs.
TheseVmaterials were designed to teach a new instructor to operate

the training devices without the need for a tutor. In the past, in-
structors had been trained in a one on one environment with a quali-

fied instructor, however, this was determined to be an area where

self instruction could achieve a reductionin the instructor workload

with no reduction in training effectiveness. The materials produced (f
were designed to be partfally pre~read after which, hands on exercises

at the device console were to be performed.
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TRAINING PROGRAM WORK REPORT.

Duration of Task: February, 1980 - June, 1980
Mandays Expended:

Program Manager 5
Instructional Psychologist I 11
Instructional Psychologist II 0
Instructional Technologist I 2
Subject Matter Expert 8
Clericsal 4

TOTAL . . . . « « « « « o+ 30

This task was concerned solely with the writing of the Training
Program Work Report.

TASK LISTINGS (TARPS),

Duration of Task: August, 1979 - June, 1979
Mandays Expended:

Program Manager 4
Instructional Psychologist 1 27
Instructional Psychologist II 41
Instructional Technologist I 24
Subject Matter Expert 2
Clerical 55

TOTAL « . . . . . . . 153

While performing the task listings for the TARPS syllabus, a pro-
blem common to all emerging systems was encountered. The problem
wvas that no Subject Matter Experts in the use of the RF-14 TARPS
Reconnaissance system existed. The TARPS pod was undergoing develop-
ment at the time the task listings were required, therefore, the
method which was used to assemble the tasks was to interview recon-
naissance pilots and NFO's who were experienced with other similar
reconnaissance systems. The resulting task listings were somewhat
generic, but following the accumulation of experience with the sys-
tems, the task listings proved extremely adequate.

There were several favorable conditions which existed in this
effort despite rhe limitations of not having true SME's. One of these
conditions was that the SME's which were available had diverse back~-
grounds. There were SME'g from the Navy's RA-5 and RF-8 communities
as well as fromthe USAF's RF-4 community. Additionally, there were
SME's from the F-14 community available. This resulted in a broad
base of knowledge and experience which was successfully exploited.
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Another favorable conditios for this particular task listing
was that there was no SME availability procblem. There were reconnais-
sance pilots and NFO's on board in umore than sufficient numbers to
meet the requirements of this prograw. The ease with which the tasks
were assembled and the resulting quality of the task listing 1is
directly attributable to the ready availability of the SME's. There

.was far 1less of a problem in this eftor+ than in the MAS effort

during which SME availability was extremely iimited. This advantage
continued throughout the development <f the learning objectives
and the student syllabus and ronrse materials for the TARPS addition.

In the process of assenbi:n2 tne TARPS tasks, the F~14 (MAS)
task listings were used a: tlic b:sis for determining the RF-14 tasks.
The eight MAS mission phases wers exadnined and TARPS peculiar tasks
were added wherever needed. 1 owi  wr, the interviews with the recon-
naissance SME's yieide: {ar mor. tasks than could be sorted 1into
one of the eight MAS unission phauces, the rrsult being the creation
of two additional mission phases peculisr tc the RF~14. These mission
phases were titled MISSION PLANNING and RECONNAISSANCE.

OBJECTIVES HIERARCHIES (TaRPS),

Duration of Task: October, 1%78 ~ December, 1978
Manhours Expended:

Program Manager 2
Instructional Psycholcgist I 4
Instructional Psychologist II 25
Instructional Technolocisg 7 15
Subject Matter Expert 0
Clerical 30

TOTAL . . . . . . . . 76

The TARPS learning otjective hierarchies were created through
the same methodology used 1n creating the F-14 MAS learning objectives
hierarchy. As in the TAR¥S task listing e¢ffort, no Subject Matter
Experts experienced in the us2 o’ the TARPS system were available.
The learning objectives were, threrefore, based solely on the task
listing and were somewhat blased by the use of the F-8, RF-4 and
A~5 SME's. Learning objeciives wevre added for the mission planning
phase and for the reconnatsssuc: phase. Due to the experience en-
countered in the initial F~14 lesrring cbjectives development process,
the problem of redundant learning objectives which existed in the
F~14 MAS objective hierarchy was eliminated. Again, as with the
task listings development, the SMi availability during the learning
objectives hierarchy development thase was excellent and contributed
greatly to the quality of the final product.
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TRANSITION SYLLABUS (TARPS).

Duration of Task: September, 1978 - June, 1979
Manhours Expended:

Program Manager 8
Instructional Psychologist I 10
Instructional Psychologist TI 66
Instructional Technologist I 19
Subject Matter Expert 0
Clerical _95

TOTAL . . . . . . . 198

In the planning stages of the TARPS program, provisions were
made for the arrival of students in accordance with expected avail-
ability of the TARPS equipped aircraft. At that time, aircraft were
scheduled to be available prior to the completion of the RF-14 syl-
labus. For that reason a separate task was ordered to develop a
transition syllabus which was to be used to train the aircrews who
arrived prior to the completion of the fully developed syllabus.

Several assumptions and constraints were attached to this effort.
The most obvious assumption was that the transition syllabus would
be in use for a short time only and then be replaced by the fully
developed syllabi. This effort was to be done at minimum expense
with all training materials to be of a text or lecture medium with
minimal artwork. The artwork which was needed was produced by
the drafting department at VF-124, The contractor was to provide
instructional design guidance, but the bulk of the work was to be
done by the Navy SME's.

The development of the transition syllabus started with a review
of existing reconnaissance training syllabi; in particular the Navy
RA-5 and USAF RF-4 sayllabl were studied. Using these syllabi and
the knowledge of the available SME's, objectives for the transition
syllabus were inferred. Again, it should be stressed that there
were no SME's with experience in the RF-14 available.

After a suitable 1list of objectives had been developed, they
were organized into a hierarchy based upon prerequisite relation-
ships. They were then sorted and grouped into individual lessons.
As stated previously, the media were to be texts or lectures only.
Given that constraint, the process of media selections was eliminated.
Objectives which would have been designated for other media wvere
modified to be compatible with the text and lecture format. Lesson
specifications were developed and the conversion to the training
texts and lecture guides followed immediately.

Unfortunately, none of these training materials were ever used
by students. Due to delays in the development and testing of the
TARPS POD {1t became obvious that afrcraft would not be availabdle
as originally scheduled, 8o the flow of reconnaissance students
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to VF~124 was stopped. The materisls developed for this transition
syllabus were, however, used as reference material during develop-
ment of the actual student syllabus.

IMPLEMENTATION SUPPORT.

Duration of Task: November, 1979 - June, 1980
Manhours Expended:

Program Manager 44
Instructional Psvchologist 7T S
Instructional Psychologist 11 58
Instructional Technologist I 28
Subject Matter Expe:! 34
Clerical 25

TOTAL . . . . . . . . 198

During the periods of syllabus fzplementatlion, support was pro-
vided by the contractor to both VF-124 and at VF-101. This support
was required because there were many events 1an the syllabus which
had not been properly validated during formative evaluation and be-
cause the number of instructors at both VF-124 and VF-101] was below
that required for normal operations. The increazsed demands during
implementation simply exceeded the capabilities of an already over-
worked instructor corps.

During syllabus development 1t wes planned that each event would
be formatively evaluated and re- -iscd as indicated, however, this
goal was not achieved due to the lack of avalilability of qualified
students. As a result, a great many events needed to be evaluated
during the implementatior of the syllabus. This necessitated the
administration of pre- and post-tvets, the interviewing of students
and the compilation and analysis of the rerulting data. These tasks
were performed by the contractor.

#50
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SECTION IV
RESULTS

IMPLEMENTATION

The implementation of the revised F-14 syllabus began at VF-124
in November, 1979. Prior to this Juplementation, the contractor

--had provided a final implementation plan which was oriented speci-

fically toward VF-124. The implemcntation of the revised syllabus
at VF-101 took place in June, 1980. A separate final implementation
plan was produced for VF-101l. 1In both cases, these implementation
plans detailed the requirements 1in terms of facilities, manage-
ment, students and instructional resources. Further, the implemen~
tation plans provided contingency plans in the event that certain
resources were not available at the required times.

PROGRAM MANAGEMENT

During the performance of this project, it was recognized by
the Navy that the existing management system would not be adequate
to meet the needs of the new training program. As a result, the
Navy, in conjunction with the contractor, examined the problem of
aircrew training management in detail and developed recommendations
for a reorganization of the existing operations department which
placed more emphasis on all aspects of training. This reorganization
has been detailed earlier in this report.

It was also realized that the ongoing maintenance or quality
control of the new aircrew training system was an absolute necessity.
One of the tasks involved in this project was the development of
specific quality control plans which would ensure the continued
viability of the aircrew training program, once contractor support
was no longer available. The Navy recognized that the optimum means
for maintaining quality control would be through the use of an in-
house educational specialist who could provide the FRS with {instruc-
tional technology support through the outyears.

One of the tools which both the squadron and the educational
specialist will use for the program maintenance is the Automated
Training and Support System (ATSS). This computerized data base
and management system provides management, bookkeeping and scheduling
services to the squadron. It was envisioned that each objective
in the training syllabus could be entered into this data base and
quickly accessed if the need arose for revisions to an objective or
to the training materials associated with an objective. The ATSS
was also designed to maintain records of each student's progress
and, based upon that progress, to develop and print the daily flight
and training schedules. The method of coding each of the events

in the syllabus was designed specifically to allow entry of the event
codes into the ATSS.

99




e e e

e e Pl S T AN B N AN 4L S RO S DAL, o0 M b A AL ORI V51 . el Pt~ g B LT

NAVTRAEQUIPCEN 78-C-0004-~1

STUDENT SCHEDULING

The events in the revised F-14 training syllabus were organized
into a syllabus hierarchy which allowed the students to enter the
training program at multiple points, all at a fairly low level, and
to progress through the syllabus on varying paths. The reason for

-this hierarchical syllabus was to alleviate problems which had been

discovered in the early phases of resource analysis. The previous
F~14 syllabus was linear in nature 4an thk-t the students would pro-
gress from one class to the next without deviation. If, however,
the resources for the following class were not available, the students
were forced to mark time in their trafning. With the hierarchical
syllabus, the lack of resources for a following event does not
necessarily cause a stoppage in tralning. There are many possibilities
within the hierarchical syllabus for slternate training events to
be given to the students *f the resources for the primary training
event are not availlable.

The performance of this function, as stated previously, was to
be accomplished using the ATSS, however, at the time of implementa-
tion, the ATSS did not have the capability to perform this function.
For this reason, contractor support in the ar2a of student scheduling,
was provided. An optimum sequence of events was developed and
the firat class of students was scheduled in conformance with that
sequence. Contractor support personnel and the VF-124 schedules
officer manually scheduled the hierarchical syllabus when it became
apparent that the resources needed for the optimum flow of events
would not be available. This occurred frequently throughout imple-
mentation, as had been expected, so degspite the lack of ATSS capa-
bilicy, the function was performed manually with great success.

A final point concerning student scheduling concerns those stu-
dents who were onboard VF-124 during the initial period of implemgn-
tation. According to the old svllabus and to ,the new syllabus, a
class of students would begin the training syllabus during the first
week of eac¢h wmonth. This created a4 situation in which the newest
class was progressing through a different syllabus than the five
previous classes. The result of “his method of implementation, was
that two separate syllabi, teaching similar material, existed for a
period of five months following +he Iinftial implementation of the
revised syllabus. By the end of the fifth month of implementation,
the last students who were prcegressing through the old syllabdbus,
had graduated and the entire slrcrew training program was using
the revised syllabus.
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PROBLEMS AFFECTING IMPLEMENTATION

As with program development, there was also a problem of {nstruc-
tor availability during implementation. This was caused by the con-
sistent undermanning of the squadron, as noted elsewhere, and by
the fact that two months prior to implementation there were successive

-carrier qualification detachments which required the utilization

of a great percentage of the instructors at VF-124.

The fireat of two wmajor affects of this lack of avalilability was
that the Instructor Under Training (IUT) program was not completely
accomplished prior to the implementation of the syllabus. It had
been planned that much of this training for the instructors would be
done in groups, but as a result of the lack of availability, the
training had to be performed by the contractor in a series of one
on one encounters with the instructors. The second effect of this
lack of availability was that many of the tasks which needed to be
performed at the training squadron simply had to be postponed or
overlooked. There was, for instance, a lack of capablity to staff
the academic center with an instructor pilot or NFO on a full time
basis as had been proposed.

Another problem resulted from the size of the first class to
use the revised training syllabus. It had been expected that the
class size would be approximately ten; those ten being five pilots
and five NFOs. For the first class, however, the number of pllots
increased to atotal of twelve. The result of this excessive number
of students was a tremendous demand on the resources which were
available for training since the number of trainer sessions, the
number of flights, and the number of self-instructed media had not
been designed to meet a class of this size. This placed a tremendous
burden on the scheduling mechanism in the squadron.

The final problem which affected implementation concerned the
lack of availability of resources. The primary resource problem was
that, due to mafintenance or parts problems, the simulators were not
operational to the extent required during the period of implementa-
tion. The result of this lack of simulator availability was that
in many cases, an Increased emphasis in the academic area was pro-
vided where the simulators would not be available for the hands-on
training. This meant that, for the performance of some tasks, the
student would receive extra academic instruction and proceed directly
to the airplane. Those tasks which were deemed essential for safe
flight, however, vere performed in the simulators. This again added
to the burden of scheduling which was being done manually by the
schedules officer with contractor support.

The second wmajor resource problem concerned the availabdbility
of the training materials necessary for the training syllabus. During
the period of treining materials development, there had been repeated
delays in the production of these materials. Despite these delays,
it had been decided that November of 1979 would be the date of im-
plementation, so plans were developed for that implementation using,
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in some cases, preproduction materials. This was especially pre-
valent during the first two wmonths of the new syllabus. During that
two month period a maximum effort was put forward to complete &ll
the remaining training materials for the other four months of the
training syllabus.

EVALUATION

The formative evaluation process was used to evaluate and revise
the lesson materials before implementation. To this end, the con-
tractor conducted small group tryouts of a large number of replicable
lesson materials using four to six FRS students. As mentioned earlier,
it was not feasible to formatively evaluate all materials because
of time and student avajilability constraints. There also were a few
lessons that were tried out with review teams as opposed to students.

Prior to implementation, the total number of the events that
were formatively evaluated was 265. The table below summarizes the
revisions to the student training materials as a result of formative
evaluation.

Table 5: Summary of Revisions During Formative Evaluation

TOTAL SEGMENTS 265 SEGMENTS REQUIRING Z REQUIRING
REVISION 148 REVISION 567

I Type of Revision Content* ~ Technical Format
by Medium

Slide/tapes (66) 9 a8 0

(Perspective, Inc.)

Texts (33) 0 5 4]

Lectures (37) 12 8 2

Trainers (38) 8 0 12

Flights (53) 0 0 0

Exams (38) 0 18 36

*Includes typographical errors, presentstion, style, etc.
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Ag mentioned earlier, much of the formative evaluation process
was concentrated at the lesson specification stage. In this stage

emphasis was placed on appropriate objectives, accurate generalities,
and practice and criterion test items.

The most intense formative evaluations took place with slide
.tapes. There were 13.5 contractor man-hours spent for the average
two-carousel program. This amount was at least doubled by the addition
of Perspective and Navy personnel. Consultants from Naval Personnel

Research and Development Center (NPRDC) also assisted in the formative
evaluation process.

Internal quality control procedures concentrated on measuring
the two most critical variables of the ISD program:

a. Student performance
b. Instructional materials effectiveness

The ability of the students to master the course objectives and to
pass tests was the primary vehicle for the evaluation of the effec-
tiveness of the training program. Consequently, student performance
scores in academics, trainers and flight events were collected and

analyzed. In addition, student attitudes were assessed through
both informal interviews and questionnaires.

The instructional materials in the training program included
all the printed and audio visual instructional materials used in
direct support of the training effort. In evaluating the efficiency

of the various media, instructional psychologists and technologists
used the following internal quality control data:

a. criterion scores
b. student ratings
¢. narrative comments
d. 1instructor ratings

e. narrative reports

The following table, Table 6 compares the test data collected
from the first class using the new syllabus and the last class to
use the old syllabus. In the area of academics, only tests that
were normative (SOP course rules, etc.) as opposed to criterion
scores, vwere included. These test scores can also be evaluated in

terms of how close they came to the standard of 3.0 established by
COMNAVAIRPAC.
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Table 6. Student Grade Point Averages: O0ld and New Syllabi
June 1977 - August 1980
Phase of Students CPA: Students GPA:
lastruction 01d Syllabus Wew Syllabus
e —————
rAM
Acadenics 3.75 3.84
Trainers 3.05 3.15
Flights 3.07 3.15
B WEAPONS
Acadenics - 3.74
Trainers 3.08 3.09
Flightse 3.1 3.13
ADVANCED EMPLOYMENT
Acadenics 3.57 3.84
Trainers 3.04 3.00
Flighte 3.30 -
AIR TO AIR WEAPONS
Acedemics 3.80 -
Trainers 3.10 3.16
Flighte 3.09 3.13
GUNS
Acsdenics - -
Trainers - -
Flights 3.10 3.0?
CARRIER QUAL
Acadeaics - -
Trainers 2.90 3.09
Plighte 3.13 3.02
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' « - In summary, students did well on academic tests as well as
| in trainers and flights. These scores, together with inputs from
‘ instructor and student questionnaires, pinpointed the aress in need
of revision within the syllabus. Most revision fell into two main
: categories as dilculledearlier:techniculaccuracynnd typographical
/ errotl.rhethird-oltconnontypeofrevisionva.:o:he instructional

Strategy. Table 7, summarizes the types of revisions o
8 result of internal quality control P ons occurring as

Table 7. Summary of Revisions to Lesson Materials
v Bete Bource
. ; Lasson/Bvent for Ravieisa Perpose of Revisien
J ABBA 365 (sddities) Svedent ourvey/ To conpliment ASSA 340 test
€xoon Country faterview ond provide fastructer fater-

- —_

- Db et

AP —— P T T

PR e WAl -9

Plaming lecture
1.0

foce and work BATOPS prectice
pwoblem set.

ASDA 405 (eddities)
I8 3.0 lecture

Studast test results/
Saterviows/RE reviev

Provides fastrwctor tmerfece

for s techaically ssmplaz swd~

foct matter;

014 sequence: text; teet;
trafast

ome peguence: text; lec;
traimer; test

4BM4 330 Cosmbinstion)

8 1ow/10T surber

&svebatic Massuvering
Proceduren/Ligh ADA
1.5 lectare

Compliment ASBA 330 & 340.
Provide {wstructor classroem
isterface for techaicslly é&if-
ficult & safety of flight

oub ject .

ABBL 010-170 (ferwmat
rovisisn) wording of
test questions

B reviev/student
futerview

St{eplify test format, amd
coduce longth of test

ABFT 010080
(ommbination)

O reviev/student
1atervievs

(conbined o sories of 12
trainer ovents cosducting
opecialised task training isto
§ traiwer gvests) previded
smsother saguence of eveats
asd et sev traiest device
swilabiley ssustraiste.

WRA 020 (additive)
Westle Duscriptions
tamt 1.0

OE veview/student
surveys

Provide stedent with more do~
tafled background oo miesile
ssupenants/capabdilities

R 090 (eplic)
h-”.lln [

A 093
feeld While Sane

B8 reviev/studest
test resulte/otudent
survey

CUSRA 090 gplic Snte WBRA 090
and 093) o separats tw swr-
plicated snd hierarchiselly

velated aud Joct aveas, fecil-
fteting grester wnderetending
& retontion of oubfest metter.
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In Table 8, the test data is summarized for the third class at (’
VF-124. This data shows the test items most frequently missed, and
the lessons in need of revision as a result of test failures. Accor-
ding to the data in this table, revisions need to be made to INS,
Flight Controls, Pulse Modes, and Flight Characteristics.

' There are no stastistical data representing the summary of all
student and instructor attitudes to date. There are however, some
conclusions that can be drawn at this time. Student attitudes toward *
the syllabus are geneielly positive. Most of the instructional ma-
terials, at least 80X, were well received. Students liked frequent
practice and feedback in the academic events, and were especfally
laudatory about the Aircraft System and FAM trainers. The flight
syllabus was reputed to be well organized and logically supported by
prerequisite events, however, the RIO's felt that INS was initlally
very difficult for them and the pilots said at times that they felt
pressured by flying FAM hops while learning weapons system academics.

Instructors had both positive and negative responses to the
new syllabus. The most encouraging comments centered around state-
ments like "The best training available in the FRS to date”. They

! also appreciated the standardization and logical flow of events.
i On the other hand, instructors felt that there was not enough in-
' structor interface with the students and the instruction at times
seemed to spoonfeed the students, and in addition, they were concerned
{ about the fact NATOPS was not being read. Changes were made to the
syllabus in order to ensure NATOPS reading occurred in future classes.
Overall student performance on criterion referenced tests was excel-
lent. Similarly, student performance in trainers and on flights
was above COMNAVAIRPAC standards.

N

-
Bt e, s . e

ep— -

o

106




i r T oo -y
- N ' A
- — - N
NAVTRAEQUIPCEN 78-C-0004~-1
Table 8. Test Items Most Frequently Missed-Class 8005/VF-124
|
) Test vilot/ Teat Items Most Exan Passed
Coding Tost Title RI0 Freguently Missed By 0%+
i
- ASRE 040-) Puel Oysteams Soth none Yo
ABBE 040-2 Yuel System BSoth D=3 yeo
Emargencies
, ASB? 030 Bydrasulic Soth Bone yeso
f Systens
!
1
! ASEE 060 Landing Cear,  Both 23, 39 yeo
{ Brakes, Wook
t
ASBY 070 Rlectrical Both 35,6, 7, 1 yas
Systeoms
] ASBZ 080 Adreraft Both Lighting: A-7, B=3b, b=k yeou
Lighting;
2CS/ gCS: -9
ASBE 090 Flight Both 6, 7,9, 19-b,c, 30, 37, 43 a0
' Controls
ASBE 110 Master Test Soth C=4, & yes
! ASBE 220 Plighe Both A=3; I-1, 2; M4, 7; P=3 no
: Characteristics
ASBE 140 Course Rules Both 24 yeo
ASBE 141 sor Both $=s, b, e, & yos
i
H Asaz 150 Avionice Both 21, 61, 42, &6 yes
)
)
" ASDE 160 ms Both 3, 4,9, 14, 15, 16, 20, 21, 0o
R 24, 28, 26
i
e FADL 170 Alreraft Sys Both s yes
; Exen
i
N
b vS3E 010 Radar Theory Both none yos
g% wase 020 WC$ latro Both 11, 29, 35, 38, 43, 46, & yoo
f
"1
vy WAL 040 Pules Modes Both 21-6-3; 38-B; 39; dl-d; 30-g, no
r e; 35, 61, 43, 64, 63
i wsBE 060 ™V Modes Soth 3-s, 29, 31, 39, 43, 54 yoo
bt j W 0% s ors | $( 4 yor
|l
{ . we 050 Puloe Doppler  RI0 3, 41, 43, R yoo
' Wodes
(]
‘ > = 000 210 WCS Fiaal R0 none you
z (,_ ;R 070 Pilet WCS Piaal Pllet 39, 71, 02, 100, 102 yus
|
3
&
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STATISTICAL SUMMARY

The following tables provide statistical data resulting from
this project. The first table compares the hourly requirements of
the o0ld versus the new syllabus. The second table refines this data
into aratio of self-instructed to instructor required events in the

-01ld versus new syllabus and the third table lists the total number

of objectives resulting from this revision effort. The final table
summarizes the events and hours required for the MAS and TARPS
syllabi now in use.
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Comparison of Hours, Old Syllabus vs. New Syllabus
OLD SYLLABUS

Acadenic Trainer Plight

P N | 4 N P N
Transition 84.0| 90.0 25.0 | 12.0 13.6 5.4
" Basic FAS 13.5 | 14.0 4.0 | 12.0 10.6 | 16.2
Weapons 21.5| 21.5 0 0 11.6 5.6
Advanced Tactics 28.5 ) 26.5 1.0 3.0 24.6 | 18.4
Advanced FAS 19.0 | 19.0 0 5 9.3 9.3
FCLP/CQ 17.0 { 17.0 0 0 20.7 | 17.7
183.5 [ 188.0 30.0 32.0 90.4 | 72.6

NEW SYLLABUS

Acadenic Trainer Flight

P N P N P N

Adrcraft Systems 61.0 | 61.0 8.0 3.0 0 (]
Pamiliarization 25.5 | 24.5 9.0 6.0 14.8 S.4
Veapons Systes 10.0 | 25.0 1.0 6.0 0 0
Weapons, Missiles 7.5 7.5 0 0 0 0o
Intercept Theory 9.5 9.5 0 [} 0 [}
Basic Eaployment 13.5 | 13.5 11.0 |12.0 13.7 | 17.1
Weapons, Guns 8.5 8.5 o [} 10.8 4.8
Basic ACM 14.5 | 13.5 0 0 9.0 5.3
Advanced ACM 8.0 8.0 3.0 | 3.0 9.0 | 10.1
Advanced Employment 23.5 | 23.5 11.0 | 11.0 7.2 7.2
Carrier Qu|11f1c¢t101 12.5. 12.3 5.0 5.0 27.1 6.5
194.0 |207.0 47.0 | 46.0 91.6 | S6.6
Reconnaissance 39 39 0 0 31.8 | 3.8
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Ratio of Self-Instructed Events to Instructor Required

Events ~ Comparison of 0ld Syllabus vs New Syllabus

014 Syllabus

New Syllabus

P N

P N

Self-Instructed

Instructor Required

20.42 19.2%

79.6% 80.8%

52.52 54.82

47.5% 45.2%

Table 11. Number

of Objectives

by Syllabus Phase

Acadenic Trainer Flight
r=ltrcrnft Syetems (AS) 205/186 31/12 —

Pamiliarizetion (FA) 47/49 17/13 101/24
Veapon System (WS) 47/97 1/30 —
fbapono (Missiles) (WM) 28/28 — —
Intercept Theory (IT) 34/32 — -—
Basic Esploysent (BE) 35/35 65/72 50/65
Weapons (Cune) (WG) 26/20 — 36/9
Basic ACM (BA) 55/55 —_ 29/16
Advanced ACM (AA) 23/23 20/20 84/90
Advanced Bmployment (AE) 27/27 29/29 20/20
CQ/FCLP/IR (CQ) 18/18 20/20 18/18
RECCE (RC) 101/101 — 133/133

646/671 183/19¢ 471/375
Pilot: 1300
NFO: 1242
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Table 12. Summary of Events and Hours
F~14 RF-14
TARPS
Pilot NFO Pilot NFO
1. Events
# Lesson Specifications 152 156 24 24
# Exams 35 39 3 3
# Tralners 43 43 0 (1]
# Flights 75 46 19 19
2. Hours
Lectures 82.5 82.5 24.5 24.5
Slide/tape 55.5 65.5 2.5 2.5
Text 34.0 33.0 9.0 9.0
Video Tape 1.5 1.5 - -
Total Academic 173.5 182.5 36.0 36.0
Exams 20.5 22.5 3.0 3.0
Trainers 47.0 46.0 0 0
Flights 91.6 56.6 31.8 31.8
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SECTION V

CONCLUSIONS AND RECOMMENDATIONS

This section of the Training Program Work Report will examine
.each of the tasks involved in performing this aircrew training ISD
project. The problems which were encountered in performing each of
these tasks will be detailed and solutions or recommendations for
improvements will be specified. Further, recommendations for changes
and improvements to the military specification or data item descrip-
tion (DID's) will be given. It is hoped that these recommendations
will provide guidance for future ISD contractors in the performance
of similar projects.

OBJECTIVES HIERARCHIES

Two major topics will be discussed here. The first topic concerns
the modification of the existing learning objectives hierarchies
from the format specified in the data item description and specifi-~-
cation to the format finally used in the development of the syllabus.
This format is referred to as a syllabus oriented learning objective
hierarchy. The second point to be discussed will be that of the
formatting and numbering of the objectives hierarchy. It was felt
by the contractor that improvements could be made in the display of
the learning objectives hierarchy and in the methods of numbering
the individual objectives. It is felt that these recommendations
will lead to a more clearly defined relationship between subordinate
and superordinate objectives.

In the early stages of this project, the learning objectives
hierarchies were developed froma previously developed task listing.
This task listing was developed by examining each task performed
across eight separate mission phases. These mission phases encom-
passed the tasks which would be performed from before takeoff to
after landing. When the objectives hierarchies were developed from
this task listing, a redundancy of learning objectives occurred. This
occurred because for each task in the task listing a corresponding
objective was developed. As an example, consider the task “"Perform
Communication Using the UHF Radio"”. This task would be found in each
of the mission phases as ft occurs routinely from prior-to-flight
through post-landing. As this task did occur in all eight mission
phases, eight separate objectives, one for each mission phase, was
developed in the 1learning objectives hierarchies. In fact, 1if the
aircrew once performed UHF communications satisfactorily, there would
not be a need to repeat this objective for each stage of the flight.
The objective would be satisfied at its first occurrence.

As the syllabus events were being developed, objectives hier-
archies were modified such that this redundancy was eliminated.
Similar objectives were combined into single objectives and placed
at an appropriate position in the syllabus. Also, as each lesson
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specification was developed, and the content of the training events
became more evident, some new objectives were added and some objec~
tives were eliminated. This process occurred continually during the
development of the lesson specifications and resulted in a vastly
different set of objectives from those originally developed from

the task listings.

The point to be made here 1is that these changes to the learning
objectives hierarchies should be anticipated. Unless all knowledge
concerning the system is known beforehand, it is invalid to assume
that the learning objectives hierachies developed from a task listing
will be totally correct. The process of lesson specification develop=
ment will consist of interactions with various SME's who will in-
varfably {improve or at least revise some of the objectives which
have been developed.

The second major recommendation concerns the format and num-
berigg of objectives in the objectives hierarchies which is specified
in the data item description and military specification.

ALTERNATIVE OBJECTIVE CODING PROCEDURES

The contractor modified the objectlve coding procedure to clar-
ify the relationships between subordinate objectives having two or
more superordinate objectives. The two sample objective hierarchies
shown on the following page illustrate this mocdification. Figure
27 shows objectives numbered according to conventions contained in
the DID. Consider the objective "Conduct Mission Planning”. While
the number of this objective 3.2.3.1 shows that it 1is prerequisite
to objective 3.2.3, it does not adequately indicate that it is also
prerequisite to objective 3.2.4.

An {mproved procedure for indicating the hierarchial relation-
ships of objectives with two or more superordinate objective is
shown in Figure 28. The number 3-2-3,4~1 for the objective “"Conduct
Mission Planning”™ clearly indicates that 1t is prerequisite to bath
objectives 3~2-3 and 3-2-4. Note that this coding reference also

includes a four character alpha prefix, originally used in the task
inventory.

The coding procedure adopted by the contractor offers two ad-
vantages over that contained in the DID. First, the alpha prefix
is the same as that originally used in the task listing so that any
objective can easily be traced back to its related aircrew task.
Second, the modified objective code facilitates development of com-
puterized procedures to accurately trace through those branches
of the hierarchy where a given objective is prerequisite to two or
more superordinate objectives.
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CHANCES TO ELIMINATE REDUNDANCY AnD INCRTASY CLARITY OF THE DIAGRAMS ( )

! Two separate but related modifications were made in the display ‘
of the hierarchy diagrams. The first fanvolved e¢liminating redundancy 1
found when a hierarchy must be countinued to subsequent pages. The
second involved the addition of =2 visual cue to lead the reader to
.the pages on which horizonta! extensfon «° the hierarchy are found.

By modifying the procedi:re for ¢fe- ' iying h"ijerarchial relation-
ships for those objectives rvrec:ir!s; Ff.rther analysis on another .
page, the contractor eliminat-d redundancies in the hierarchy dia-
grams. Figure 29 1llustratesg the hie srchial display convention
called for by the DID. 1Ine :i:rst page of a hierarchy diagram, ob-
Jective 1.1.1 appears in a "hex bhox  1indicating further analysis
on another page. On the peg: where t45%- analyets for this objective
continues, the objecti.. should be shown as the first so0lid line

————————r -

box on that page. All obiect.ves shuw. as - .p-rordinate to the one
in the hex box, page one, must ¢w be s'.w: as broken line boxes

above the solid line box on page 2.

E Figure 31 illustrates th: =mcoified hierarchy display format.
This format makes use of the obiective rniing procedure described
.l above. Thus, the need tu include 211 superordinate objectives on
i the second page of the hierarchy diagram {s eliminated. The hex box
. from the first page of the hierarchy I{s represented as a broken
o line box on the second page and the functinnasl relationships between y
! the objective in the hex box a1 d those s . rdinate to it are re- ~[
i vealed on page 2 by the objective code ..¢ i(hat objective Iin the
broken line box.

; The second change allows fcr en objectlve hierarchy to be ex-
' tended horizontally to move tha: one page. For example, during the
pre~launch mission phase, the Pi ot nust veviorm 267 related aircraft
systems checks. Individually, cach check is subordinate to the ter
minal objective, but collectively, 511 are on the same level in the
hierarchy. To solve this for: st problem, a horizontal arrow box
containing the page numbei for the ateral continuation of the hier-
archy was added to the diagram. "h!s ckange {s also shown in Figure 31.

> The contractor recommends tha: these changes be incorporated in

the appropriate DID. While polnts 2 « 3 are concerned only with the
k‘ depiction of the hierarchy bleck on paver, the first point will im-
' pact the ability of the hierarchv to be maintained on an automated

| system. Since automationr sppeavs to be the trend of the present
and future, it would seem arpropriate to ensure maximum ease in this

J
f area.
|
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MEDIA SELECTION

A point to be made concerning media selection in this project
i8 that in cases where the optimum media selection could not be
procured, revisions to the objectives were made in order that they
might be accomplished by the media which were available. During the
‘media selection process, each objective was assigned a primary and
alternate medium. In many cases, the alternate medium was used or
the objective was modified such that the primary medium could be
changed to one which was available. The obvious conclusion to be
drawn here is that economic and pragmatic constraints sometimes over-
rode the instructional theories being used to develop the syllabus.

QUALITY CONTROL

In a project such as this, there are two major areas in which
quality control is essential. The first area is in development of
the training syllabus by the contractor. The second area is the main-
tenance of the delivered product by the user organization. Concerning
the first area, it was the responsibility of the contractor to deve-
lop and adhere to quality control procedures which are acceptable
to the contracting agency. This allowed the contracting agency to
engsure that quality products were being developed from the start.

The second essential area is that of quality control of the
revised syllabus over its life cycle by the user organization. This
type of quality control procedure development requires that the
contractor analyze the methodologies of the user organization and
develop procedures which will work within that organization. In the
case of this project, recommendations were made concerning a reor-
ganization of the training management system to achieve the goals
of continuing quality in the training system. These recommendations

were implemented and a reorganization of the operations department
took place.

A final point to be made concerning quality control 1s that
there is no distinction made between replicable and non-replicable
events. The processes of formative evaluation and internal quality
control must deal with both replicable and non-replicable events.
The military specification and DID should be expanded such that
procedures be developed for both types of events.

LESSON SPECIFICATION DEVELOPMENT

During this project one lesson specification was developed for
each scademic event in the syllabus. The one recommendation which
could be made concerning the development of lesson specifications
in future contracts, is that increased emphasis should be placed
on the practice, feedback and testing sections during generality
development. It was often found that the SME's had an easier time
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deciding upon the generality inforwation {f they were asked to deve-
lop the practice and testing itews initially rather than after the
generalities had all been developed. In almost every case, the SME's
knew what information needed to be tested. If the generalities were
developed beforehand, without considering the practice and test
items, the later development of the practice and test items often
Tesulted in changes to the generalities.

As stated in the previous paragraph, iesson specifications were
developed for each academic event. They were not developed for train-
er or flight events. It was detarxined that the information required
for a lesson specification “or a traiuner or flight event would consist
of a plan of events from which a briefing or trainer guide could
be developed. It quickly became apparent that this plan of events
was directly transferrable in.o rthe rinal formatr of the trainer or
flight events. It was dezued unnecessary to produce a separate doc-
ument, the lesson specification, when the 1dentical information
would be part of the delivered training material. In the case of
the trainer and flight briefing guide, vreference was made back to
the applicable academic lessoa speci:flcaticns if that reference ma-
terlal was needed.

STUDENT SYLLABI

This task resulted in the develcpment of twc separate but closely
related syllabi. One for the pllot and one for the NFO. In both
cases, the events in the syllabi were arvranged in hierarchical fashion
based upon prerequisite relationships. This combination of separate
but related syllabil, organized in a nierarchical fashion, yielded
two desired results. The first result was that the front end loading
which was s0 prevalent in the existing F-14 syllabus was reduced.
The time from start of syllabus until first flight was maintained
or reduced and yet the academic requirements were not increased.
Further, the hlerarchical arraung<men” of the syllabus provided in-
creased flex1bility in the scheduling of the events in the syllabi.
If the resources to perform the desired event were not available,
the syllabus was structured such thet alternate events could be
given for which the resources were available.

IMPLEMENTATION

One of the primary problems associated with implementation was
that it had to occur without disturbing the ongoing training program.
In the original F-14 training syllabus, a student would enter the
syllabus and graduate six moanths later. A new class of students
wag starting the first week of each month, therefore, during a six
month period of time, s8ix classes would have begun. In implementing
the revised syllabus, the problem of having two different syllabi
running concurrenlty existed. The students who had begun the training
syllabus prior to implementation were scme portion of the way through
the old syllabus. It was decided early on that it was advantageous

120




NAVTRAEQUIPCEN 78~C-0004-1

e — - e —— ———

to have the students start from the first day with the revised syl-
labus rather than to implement piecemeal or have them proceed part
way through one syllabus and then switch over to the revised syllabus.
Implementation was, therefore, somewhat complicated during the in-

- itial administration of the course until the last student who had
started on the old syllabus had graduated.

The most significant problem which occurred 4in coordinating
these activities was the inability to performthe desired instructor
training prior to the implementation date. The demanding work sche-
dule of the instructors at the squdron continuously interfered with
the efforts to provide this training. Implementation itself was
jeopardized by successive carrier qualification detachments just
! prior to the date scheduled for implementation. These detachments

required the absence from the sqradron of approximately 50X of the
instructors. These problems required a day to day adjustment by
the contractor and by the available Navy personnel.

Concerning prior scheduling, it was felt that the initial im-
plementation plan had been called out too early in the syllabus
‘ development sequence to allow an accurate plan to be developed. It
! was felt that a conceptual implementation plan would have been more
timely following the initial delivery of the TSRA. After that, a
more detailed implementation plan would have been appropriate fol-
lowing the completion of approximately two~thirds of the 1lesson
specification documents. At that time, the contractor had an extremely L
1 accurate view of the s8yllabus and also had become familiar with
' the daily operation of the squadrons at which the implementation
was to take place. The final implementation report would then have
consisted of an update which would have been published just before
the actual occurance of the implementation. In this contract, two
; separate but similar implementation plans were introduced. One plan
} was for VF~124 and one for VF-101.
i

'i TRAINER MODIFICATION AND UTILIZATION

The purpose of the trainer modification and utilization report
was to specify how the training devices were utilized and {f modifi-
cations could be made to those devices which would increase their
utilicy. One major assumption was made prior to the development
of this report. That assumption was that no major modifications
would be made to the existing suite of trainer devices. Partly as
a result of this assumption, and partly because of the immenent de-
livery of the device 2F112 F-14 WST, no recommendations for modifi-
cations either major or minor were made. It was anticipated that
the existing training devices in conjunction with anticipzted capa-
bilities of the WST would satisfy all the training requirements
of the F~14 community.
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STUDENT TRAINING COURSE MATERIALS

The student training course materials were the end product of
this process of revision of the F~14 gyllabus. Each academic trainer
and flight event was provided with new training materials which com=~-
plied with the standards required for this project. One of the major

.changes which took place concerning the training materials was that

criterion reference testing replaced the norm referenced testing
which was in existence. While 1t was =ti{11 a requirement within
the squadron that the students b: ranked according to their perfor-
mance, the basis for this ranvr:ng was shifted from the academic en-
environment to the hands-on environments of trainer and flight events.
This ranking was achieved by rating tue performance of the students
after they had reached criterio=n.

INSTRUCTOR TRAINING COURS:Z MATERIALS

In the case of the fustructor rourse materials, two separate
tasks were joined to produce one deliverable product. Those tasks
concerned the instructor training course materials and the training
device 1instructor/operator tralining materials. It was considered
efficient to combine the materi«ls because the reciplents for the
two sets of material were in fact the same set of instructors.
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SECTION VI

RESOURCE UTILIZATION

This section of the report details the resources which were ex-

.pended during the course of this project. The following tables
are included:

Table 13: Task Manpower and Duration
Table 14: Monthly Listing of Mandays Per Task
Table 15: Chronological List of Delivered Reports

The project was performed primarily in San Diego, CA with much
of the work being performed on-site at VF-124 NAS Miramar where
office spaces were provided for contractor personnel. These spaces
were used primarily during the lesson specification development phase
at which time the majority of SME interaction took place.

The equipment which was utilized during this project consisted
of normal office equipment, i.e., electric typewriters, copying ma-
chines and a Lexitron Videotype 94 word processor. This machine con-
sists of a CRT display, a cassette tape record-and-playback unit
and a high speed printer and was used for the production of all the
lesson specifications. As documents which were reviewed and revised
repeatedly, the lesson specifications were far more efficiently
handled this way then they could have been on normal typewriters.

A second word processing machine, a Compugraphics Editwriter
7500, was used for the production of authored materials of the print
medium. This machine allowed the use of a great variety of type
styles and sizes as well as a variety of symbols, lines, etc.

Student texts, workbooks, and briefing guides were produced using
this machine.

123




B R a2

NAVTRAEQUIPCEN 78-C-0004-1

Cmd C
uor3ieing pue iamoduey ysel g1 ayqey
STvdNvM saoc b WioL
08 NIC - 6L AON w2 fs2 oo 1] 85 6 05 150ddNS NO1LVINIWI Tdnl
6L NAC - BL 43S #6L 56 |0 61 99 o 8 Lioy (SauvL) SNBYITAS MOLLISHYYL
84 230 - 8L 130 9 o | o st §2 v 2 A00V/x00¥ (SduvL) S3THIUVHILH SIA1LIIE0
6L NAC - 8L MW g5t §oss |2 174 1 L2 v MOOY/AOOY (SAMY1)SOMILSIT ASYL
(A% - UL 438 L 6 o 0 0 ] 0 nooy T300W NOI12313S VIO
08 NOC - 08 833 2y 6 | 8 2 (1 €l 01 100V/400¥ L4043y NHON WWSI04d ININIVYL
08 oW v S 0 o 12 S £ boov 180434 0UINOD ALITYAD
67 130 - 8. ¥dY 9% L 13 5 92 7 r §<\m%u S
ONINIVEL YOLVHIdO/BOLIMISNT ID1A30 ONINIVHL
6L 833 - 8L wdv 8 Z 9l 0 05 6 ¢ WOOY/ 100V SIVIMILWW 3SUNOD ONINIVEL YOLINMISNI
6L 130 - LL 43S oo fat s v €9 6€ 82 H00¥/ £00V NYId NGILVININI WMI <
64 130 - LL AON % 8 € o¢ 5% ot g pioy ~
100/ HOO¥ NV1d 1041N0D A11TWND ~
08 AvW - 08 933 5t S 0 2 u 9 ] 900V 14043 INIWd013A3C
SIWINILYW NOSSIT  :35HR0D ONINIVYL IN3IONIS
08 AW - 8L AWN g16L § eov] ses | 991 | ez | est} st 910v/400¥ SIVIGIIVW 3SHA0D ONINIVHL IN3ONLS
84 230 - LL AOM 005§ 915 6081 (66 | S02 | wiv | 66 Loy NOILVDI4103dS INIWDIS
/300v/000Y ONY INILIVIRIO4 NOSSIT “SISHN0D ONINIVHL IN3OALS
6L 100 - £L 43S 02 yesfo 9 " 68 {4 £10v/210V
/300v/800v SISATVNY SININIYINOIY 140ddNS ONINIVML
08 AW - £Z 10 9%y § 60 ] 911] w9 1) 56 i€ \w%«m%« S
8L AW - 8L 834 4] s 9% ] 0 1 L 800V/ LOOY 140434 NOLAVZINILN ONY NOIIVO[41G0K ¥INIVHL
8L YdV - LL AON " 8 £l 0 i 2 0 900V 140434 NO112313S VIOM
08 AVW - LL MWV 2y L} w9 % L] u " S00V/ 900V STIHINVEIIH SIALLIICHO
8L UM - Ll AOM 901 Ye2t s o 65 u ] £00V/200Y SIVINIIVW ONINIVEL 133dX3 B3Livw 1D308NS
08 NOC - LL W 61 Lv 100v S14043Y SSIUYQd
=T |
NOIiWViNng SAVONVMW # WAl JUIL ASVL

———n

P

o{‘




~ AS®] 134 siepusy jJo BuyiIsy] AIYIuol ‘o1 I[qel

QT Rlwlalafulunlelieln
o ]
|

(AN IONIYTUSS W4t

T 3 IJ L3l

(SamsJsmusy mn

U WIS Vel

" $ § $ ]

A ]

SWLW Tleivei
WIS DIAN Wiuiv
1 inlse 1 [] [ 18 0 ] [ S Wik
YR SIS IV i Mt

[ Rt ]

125

n Iw z,u

e VN0 A WD

[] [ (s 0410 AEINI0 M4 5 Winlige
WES1Y CSISNNDD WiV MRS

SWITUW PO WINTNL IS

st [t L. ¢ o “w 49 | OBL | ped f Ao FOLi f SOt O] 49 2 HU LS L L L s [ » 3] - « 11 MOLLv)I 41005 SADESIS BV 1L Am04
WDSS)1 SIMM0I WMISIWLL MRS

B
LIKROSIANIN Luteskt SriNiv
— e

VTS It

I8 NDILV2E VAN
SN LIS ORI

NAVTRAEQUIPCEN 78-C~0004-1

LIS ENLTYR Viel
AL

» 23 0 wl u g wi | aen

SWISIW TSV
UMY} TMIW L2

¥ G ]
SASVL

0861 6,61 : 861 LL61

(séepurm) s0001

sep epusw

YILyn U] Syluoy (enldy BBN-
uojieang Ase) PISOd0Ld P————ag

NN

-—

T e i g © em————— R B - ——— I o ariom——

- . . —— P e Mg s NP —




Table

NAVTRAEQUIPCEN 78~C-0004-1

15. Chronological List of Delivered Reports ( '
Bate Tele

1 mov 7?7 Nedis Selection Report

1 mov 77 F=14 Alvcrev Behavioral Objectives
S Jax 78 Quality Coatrol Plan (Draft) .
25 FED 78 | BME Trafaing Msterials

14 APR 78 | Tratuing Support Requirements Anslysis (TSRA)
16 APR 78 | Student Sylladi

3am 78 S Traioing MNaterials

6 JUL 78 Trainer Nodification and Utilizat{ion Report
12 JUL 78 | Implemsstetion Plan

137 Lesson Pormatting and Madla Selection

22 ADG 78 | Commants on Military Specification sud DID's
2 OCcT 78 Quality Cootrol Plen, lst Updatre

17 OCT 78 | TARPS Probles Anslysis

31 0CT 78 | Objectives Hierarchies Update Report

30 WOV 78 | Syllebue Update /1

15 JAN 79 | TARPS Objectives

~

1 AR 79 RP=-16 TSRA
1 NaR 79 RF-14 Student Syllabi

19 MAR 79 | Testructor Training Course Materials ané Tralning
Device Imstructor/Operator Training Materiale

1 MY 79 Quslity Control Plan, 2nd Dpldate

iser 9 Implementation Plan (Drafc)

1MV 7 Quality Control Plan (Pinal)

LAL 7 P=14 TARPS Transition Sylisbus Development
2 AUG 79 Instructor Under Training Manusl

100179 Implensatation Plan (Pinal)

1oV SRA

180V 79 Objectives Niararchies

1 mov 79 Student Syllabi, Ind Update .
14am 8 ¥7-101 lsplementation Plan

1 J0u 60 | Stwdent Trefuing Course Lassos Materials
31 JU 00 | Training Pregras Werk Report

30 ADG 80 | Quality Control Report

30 SEPF 80 | Trafuing Supvort Requirements Analysis Update
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MODULE 2: LESSON 1

THE LESSON SPECIFICATION

OBJECTIVES

1. At the completion of this module you will be
able to match all the components of a lesson
specification with their appropriate definitions.

BACKGROUND

There is a great deal of good, complete, well~designed lesson materisl
existing in the readiness squadron at this time; not only in the form of lesson
guides and sound/slide programs, but also in the heads sand memories of the
squadron instructors. It is not the desire of Veds that this vital technical
information be forgotten in the design of the new instructional program. We
need this information. In order for this training program to truly be an im~
provement over what is now in existence, this existing material sust be collec~
ted, organized in a fashion optimal for instruction, documented so thet it
can be located, used and modified as necessary.

The lesson specification is the format chosen for organizing and docu~-
menting technical information ss it relates to each specific lesson or event
within the syllabus. Academic events, trainer events and flight events each
require a lesson specification. Each specification indicates the precise lesson
content, resource requirements and practice and testing provisions for the
lesson. It 1s not the lesson {tself. The student will never see it. It {s
for use as ablue print by the lesson author vhen developing the actual lecture
guide, sound/slide program, briefing guide, etc.

Ideslly, the lesson specification should be written so that the lesson
suthor, knowing little or nothing about the technical content, could still
write a lesson from the material provided in the specification. If you are
getting a little jittery at this '‘point, skeptical of how someone with no tech-
nical background can write lessons for the F-l4 weapons system, relax for
avhile; this is not really going to happen. Fortunately, the people writing
the lessons for this training program have a great deal of aircraft and weapon
systens knowledge; both with the F-14 specifically, and with other aircraft
such as the P-4. They know the language and the operational context im which
the lessons, the instructors and the students exist, but they do not have
day-to-day, first-hand intimate knowledge of the F-14. Therefore, they are

A-1
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relying on you, the subject matter expert, for thorough and thoughtful review
of lesson specification content to ensure that all vital, technical content is
included in each lesson. The result of this process will be that when the
lesson is written, the content of that lesson is already organized, making
the authoring process more efficient and precluding valuable technical infor-
nation from being forgotten or inadvertantly onitted. Each subject matter ex—
pert will be asked to provide inputs to the lesson specifications for the
subject areas where he is most knowledgeable. In other words, you are Veda's
expert consultant; and Veda, as well as future F-14 students and instructors,
rely on you for precise, detailed lesson content.

The following parts of this lesson describe the lesson specification in
order for you to more fully understand its contents. A sample lesson spe-
cification, developed for a sound slide program on the radar antenna is at-
tached following this lesson, to provide an example and be used as a reference
vhen completing this lesson.

CONTENT

The following 1llustration depicts the components of the lesson speci-
fication and how they relate to one another. The subject matter expert will
be asked for inputs only to the instructional content and instructional sup-
port portions.

THE LESSON SPECIFICATION

LESSON INSTRUCTIONAL
DESCRIPTION SUPPORT
e Introduction INSTRUCTIONAL INSTRUCTIONAL Memorization
o Prerequisite REQUIREMENT CONTENT Generality
information > e Practice and
nap e Generality Testing
o Lesspn Hierarchy e Lesson o Generality
o Lesson Segments & Ob jective Support Concept or
Evaluation Rule-Using
® Lesson Objectives Generality
e Medis & Resource e Instance
Worksheet _Specification

Y ot}
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The lesson specification is composed of the following parts:

LESSON DESCRIPTION: This material is made up of administrative
information which outlines the lesson and describes its place in
the syllabus. The specific components of the lesson description
are:

Introduction: A brief statement of the contents of the lesson
and how it relates to those lessons preceding and subsequent
to 1t.

Prerequisite Information Map: A block diagram 1llustrating
the sequence of lessons and tests immediately surrounding the
lesson in question.

Lesson Hierarchy: A block diagram illustrating the sequence
in which the lesson objectives will be taught.

Lesson Segments and Evaluation: A statement of how objectives
are grouped within a lesson and where they are tested.

Lesson Objectives: A listing of the objectives within the
lesson.

Media and Resource Worksheet: A coded matrix enabling pre-
cise specification of the resource needs for the lesson.

INSTRUCTIONAL REQUIREMENT: The lesson objectives specify the re-
quirenents for instructfion within the lesson.

Lesson Objectives: Each objective contained within the lesson
description is listed separstely and prescribes the instruc~
tional content.

INSTRUCTIONAL CONTENT: This portion of the lesson specification
describes the information that must be delivered to the student
in order for him to meet his objectives.

Generality: A precise statement of the instructional content
which must be delivered to the student in order for him to
sttain the objective. The generality takes different forms,
depending on the type of learning required in the objective.
The three types of generalities are memory, concept and rule
using.
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Generality Support: An expanded statement of instructional
5 - content which attempts to increase student understanding of
the subject matter. The generality support corresponds to the
type of generality. A specific type of generality support 1s
required for each of the three types of generslities. .

INSTRUCTIONAL SUPPORT: The examples, which describe the lesson con-
tent and practice and testing features help to enhance student
learning.

Instance Specification: Provides the type and format of exam
Ples to be presented to the student in order to enhance the
exact meaning of the imstructional content. Instance specifi-
cations are required only for concept or rule-using generali-
ties. They include several parts:

l. Type description: describes the examples
required to 1llustrate the instructional

i content.,
| o
: 2. Format description: sets the stage for the {.
{ examples, i.e., what should the examples

look like?

3. Common error analysis: describes mistakes
students often make in comprehending the
material.

—— L .

4. Mastery criterion set: describes the types
and number of examples required for student
nastery.

5. 1Instance production: describes the type and
nunber of examples to be produced for example
purposes, practice purposes and testing.

- e~y

6. Testing criteria: states the level of per-
formance required of the student in order
to prove he has learned the material. .

"t — g ™

Practice and Testing: Provides directions and sample ques-

A tions for use within the lesson as practice and later for more .
{ formsl testing. This page is used for wemorization generali-
o ties only.
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You are needed by Veda in order to evaluate the generality for technical
accuracy, remembering that the generality is the critical information that
maust be delivered to the student so that he can peet the objective. Then,
working with a Veda representative, you will be writing generality support
and instance specifications. Veda will provide the mastery criterion set,
instance production and testing criteria portions of the instance specifica-
tion.

., The following lessons in this module more precisely describe the gener-
ality, generality support, instance specification and practice and testing re-
quirements for the lesson specification. Firet, take & look at the specifica-
tion for the radar antenna and become familfar with what it looks like. If
you have any questions, ask one of the Veda representatives at the Miramar
site or call Veda offices in San Diego at (714) 291-8768.
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Match the lesson specification component to its appropriate definition.
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PRACTICE

l. generality

2. 4introduction

‘3. 4instance specification
4. generality support

5. type description

6. common error analysis
7. format description

8. practice and teqting

9. lesson hierarchy

DEFINITIONS

b.
c.
d.
e.
f.
8.
h.

1.

Describes the examples required to illustrate the meaning of
the lesson's instructional content.

Describes mistakes students often make.

A precise statement of instructional content.

The sequence in which the lesson objectives will be taught.
An expanded statement of instructional content.

Needed only for concept and rule—using generalities.
Describes the format of examples.

Provides sample questions.

A general overviev of the lesson

o
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FEEDBACK

ansvers to the matching question are:

1. c
2. 1
3. f
4. e
L a
6. _b
7. &
8. h
9. d
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NAVAL ATR STATION MIRAMAR
SAN DIEGO, CA 52145

COMMANDER FIGHTER WING OXNL
NAVAL AIR STATION OCEANA
VIRGINIA BEACH, VA 23460

CHIEF OF NAVAL EDUCATION AND TRAINING
NAVAL ATR STATION PENSACOLA

ATIN: DR. F. W. SCANLAND

PENSACOLA, FL 32508

COMMANDING OFFICER, NAVAL PERSONNEL
RESEARCH AND DEVELOPMENT CENTER
ATTN: DR. J. McLACHLIN

SAN DIEGO, CA 92152

COMMANDING OFFICER, NAVY RESEARCH

AND DEVEILOPMENT CENTER
ATTN: MR. V. MALEC )
SAN DIEGO, CA. 92152







