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ABSTRALCT

In the past there has been no standard configuration management methodology
for management of educational courseware. This paper discusses the approach taken
by the C-130 Aircrew Training System project team to develop the methodology
required to maintain fotal Training System currency and system technical integrity
in a constantly changing environment due to aircraft modifications, tactical
mission changes, technical changes, etc. Following baseline westablishment,
Courseware Configuration Management, in concert with the Courseware Support
Team,. evaluates change regquests. The evaluation identifies the potential
modification requirements or the total training program, schedule impact, system
performance and cost/benefit of the change. Additionally, the unigque aspects of
conducting the Functional -and Physical Configuration Audits of courseware lessons
are presented. This approach to Courseware Configuration Management offers
considerable potential benefits on the life e¢vele costs associated with maintaining
courseware concurrency because of the ease of lesson identification, tracking, and

updating for any reason.

INTRODUCTION

Why was Courseware Configuration
Management developed? It was developed for
two reasons: 1) the magnitude of the number
of lessons to be developed would have made
maintenance of them costly and cumbersome
and 2) it was a. contractual requirement.
The scope of this paper is to identify what
courseware is; how it is developed,
delivered, controlled and maintained; the
tools used to accomplish this; the organi-
zational structure to accomplish this; and
the benefits derived during this
evolutionary process and lessons learned to
date,.

Before discussing the configuration
management processes and procedures, it is
important that the reader understand what
courseware is, and how it is developed.

COURSEWARE

Courseware is instructional information
required to support training. This paper
focuszes on the courseware developed for the
training of crewmembers in the C-130 Aircrew
Training System (ATS)}. Each course is sub-

-divided into units and each unit is made up
vf several lessons.

The folliowing types of lessons have bheen
- developed in support of this endeavor:

a}) Mediated Interactive Lecture-

A Mediated Interactive Lecture is a
standup lecture presented by an instructor
and supported with slides similar to a one
to two hour lecture in college. A Mediated
Interactive Lecture consists of an In-
structor Guide, Student Guide, Slides and
Quizzes.
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b} 8lide Tape- - -

A Slide Tape is an independent, self
paced lesson using a 35mm slide projector
and cassette tape. A slide tape consists
of 5lides, cassette tape, student guide and
quiz.

¢) Computer Based Training- :

Computer Based Training is an indepen-
dent, self paced lesson similar to an inter-
active video game. Using a student guide,
the student touches the screen to learn and
practice sequencing operations.

d} Workbook- - :

A - Workbook is an independent, self
paced lessen which may be taken home. Y
workbook consists of a student guide and
quiz.

e) Instructor Guided Review-

An Instructor Guided Review is a standup
lecture presented by an instructor for the
purpose of review of a course or unit prior
to the unit test or end of course examina-

tion. An instructor guided review consists
of an instructor guide, student guide and
slides.

£) Unit Test- .

A Unit Test is given at the end of each
unit and tests the student's knowledge of
all material in the unit.

g) <Course Exam-— : :
An End of Course examination is given

" at the end of the course and tests the stu-

dents knowledge of all material in the

previous units.

h) Briefs- C T
Cnce the . student has mastered all

academic¢ training he/she will then practice

hands-on (performance) training in Bircrew



Training Devices such as Part Task Trainers,
Cockpit Procedure Trainera and Weapon System
Trainers. A brief is a document which
identifies to the student what tasks are to
he performed in the Bircrew Training Device.
A brief consists of a set of performance
objectives and a gradesheet used by the
instructor to evaluate the students on their
performance.

THE COURSEWARE DEVELOPMENT PROCESS

The courseware development process can
be described in -terms -of five phases:
Analysis, Design, Development, Implementa-
tion, and Evaluation.

Ana

Analysis 1s the first phase of the
Instructional System Design (ISD) process.
The first step in this phase identifies and
lists every task needed to be completed by
aircrew members in order to successfully
complete their training. This is accom-—
plished through the evaluation of check-
lists, procedures, regulations, performance
data, mission reguirements and avallable
courseware, The results of this first
analvtieal step are compiled into a task
listing report.

Once all tasks are identified, supporting
instructional objectives are developed and
stated in behavioral objective format which
includes appropriate conditions and stand-
ards. Conditions are the "givens"™ and they
describe the circumstances under which the
task will be performed. The standard
specifies to what degree the student should
be able to perform, how completely and
accurately, the rate, to what degree of
quality, the time limit, and within what

sists of a set of performance objectives -
arranged in a hierarchial format to display
the superordinate, subordinate and
preregquisite relationships among the
objectives (See Figure 1)}.

Design . .-

The first step in the design phase is to
develop a Media Selection and Syllabus
Report. Hands-on {performance} events are
prioritized to facilitate the development
of the basic syllabus structure and assign -
media type, based on. physical Ffidelity
requirements and training effectiveness.
Academic objectives are also allocated teo
media; based on cognitive learning needs,
feedback timeliness, remediation
reauirements, etec. Academic objectives
directly related to hands-on {(performance)}
events are grouped into ‘lessons and

-sequenced within each unit of instruction
in a prerequisite fashion. Each unit of in-

struction is then organized segquentially to
compose the entire course.

-81] courses are uniguely identified with
a course designator {for example, the Flight
Examiner Pilot course is identified as FXF) -
and each lesson in the course is uniguely
identified with a lesson designator. Each
lesson designator has four parts: a course
code, media code, lesson number, and unit
number. For example:

FXP-200G-01

Course - FIP
Media Type - 2
Legson Number - 00
Unit Number - 01

Once the media selection and organization

safety considerations. The conditions and of the syllabus is completed, the second
standard statements will assist the step of the Instructional System Design
instructors in phase is to develop
identifying when the 5 the lesson
student has satis- specifications.
factorily mastered b
the behavior. For CHECKLAST For each course,
example: lessons are
identified and
1.0 Perform detailed lesson
Cockpit Checklist 7. specifications are
given a c-130 SELECT THE developed to identify
aireratft and bl i content and instruc-
applicable checklists CHECKL IST tional strategies.
The purpose pf,yhe
The second skep of lessonspecification
the analysis phase is %s to provide all the
the development of = i information that an
the Objectives —o e e autl_mr w}:.ll reguire
H; qraichy- Eﬁe - pucrenieTice coueneNTa o duzmg 1;1 e :ythorénq
ocbhjectives are e . |o® THE PRAETAKE P o ‘and production of a
building klocks on ,°"uf°“'m Cnpern ST leason. It provides
which the Imnstruc- | the order in which
tional System Design | the ohjectives will
process is based and TTATALA AL A S - : - be taught and

are key to the course
and lesson design.
The OGbjectives
Hierarchyidentifies
the roles and
missions of each
crewmember and con-

EELECT THE
CHARACTERI 5T 1 C3
OF "THE BEFORE
ETART ING ENGINES)

FDENTIFY THE
COMPONENTS OF
THE BEFCORE
START ING ENSINES,

CHECKL | 5T CHECKL ! 5T

reference materials
{military technical -
orders, flight
_ manuals, and other

Objectives Hierarchy

Figure 1
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government publica-
tions) from which the
author may draw.



Each segment of a lesson specification
includes the segment number/title, segment
objective, and cbjective behavior required
to master the objective. Each - segment
presents a generality that states and/or

training. This process examines the lessons
for technical accuracy, instructional ade-
guacy and effectiveness, student
acceptability, as well as system related
. issues including the lesson durations and

lists the critical topics to be discussed in the scheduling of classrooms, Aircrew
the segment. Training Pevices, aircraft and instructor
availability.
All segments of the lesson specification
have a segment designator. All - segment Implementation
designators have an objective and system
code tied to it for Following
tracking within the development and
Training Management THA NN successful completion
REQUIQEMENTS -
System {(TMS) which of Formative Evalua-
will be discussed tion, the course
later. Test ques- TASK undergoes a Course
tions are tied to dadearTive ANALYSIS Readiness - Review
segment designators "'“‘;"" . {CRR}. B Course
as well. — Readiness Review is
) - conducted on a course
The aircraft  is IYLLARLS meeoRT o by course basis to
made up of many — - - = establish that each
systems. The Systems L o B o s course is ready to be
Code Table was eSS0 " LESsoN 1 released for instruec-
developed tc enable SPEC SPEC SPEC f; tion. Successful
tracking the lesson T completion of each
segment to the syatem ; Course Readiness
which is taught in ) ‘!7 Review results in the
that segment. - This —_— contractor assuming
Training Mansgemony | | e e | [uessova | luessoc . s o for Tell hirores
System to be used by i | I % 'I‘raini'ng S_ysi:em
change control de- k72 U 53 E operation, mainten-
scribed later in the IND UtV IDUAL 1DV 1DUAL INDTY [ BUAL ; ance and instruction
paper. TRYQUT TRYOUT TRYOUT P for that course which
5 M includes the guaran-
Development : : tee of the students
SMALL FORMAT IVE ¥ graduating.
The third phase of Baivayd EVALUAT | ON
the Instructional Evaluation
Eystem Design
process is the LT Summative .
development and & ] Evaluatjion begins im-
production of the mediately after the
legsons. During this LESSON 1 LESSON . . N Course Readiness
time, Subject Matter Review and addresses
Experts {S8MEs) author the ability of the
the lessons according Aircrew Training
to the lesson System to meet train-
specifications and i ing requirements.
identify any graphics IMPLEMENTAT | ON
or visuals required Examination of the
to support the les- components within the
son. . Instructional Aircrew Training
Developers ensure System determine
the lesson has . — which are not effec-
instruetional SUMMAT | VE tive or efficient and
integrity. The Art EVALUAT | ON EVALUAT IGN recommending improve-
!)gpar:i:mef:‘.t:;:1 'createz mefnts iss the p%rpose
the s es an o ummative
graphics needed. Evaluation. If the
This can be con- Bircrew Training
sidered the 18D Development Process System  fails to

courseware
manufacturing
Process.

Formative RBvaluation begins while the
design is being developed and the material
produced. This is accomplished using
Individual Tryouts (ITOs} and Small Croup
Tryouts ({SGTOs). These are conducted to
test the lessons'  integrity as they are
initially being developed in  order  to
maximize their effectiveness during actual

Figure 2
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produce the deaired

outcomes, then atten-
tion must be made to the identification of
actions, components, or characteristics that
caused the ineffectiveness. The Summative
Evaluation process ends at the Training Sys-
tem Readiness Review (TSRR) and Operational
Evaluation begins.

Operational evaluation is the continuing
review and revision of system elements,
reguirements, instructional methods, course-



ware and tests to enhance their
effectiveness throughout the training pro-
gram. This begins at Training System Read-
ipess Review and continues throughout the
life cyecle of the Aircrew Training System.

WHY DO WE NEED TO
CONTROL COURSEWARE?

- As previously described, the development
of courseware and its interrelationships is
a very complex process. Since the C-130
bircrew Training

a ien T s )

Configuration identification i1s the
documentation that describes the physical
and functional characteristics of a
configuration Item so that it can bhe
identiecally reproduced at anytime in the
future.

configuration Change Control
The systematic evaluation, coordination

and formal approval/disapproval of proposed
modifications and

System is made up
cf 35 courses,
150 units, 1400
lessons comprised
of: 32,000
slides, 255 audio
tapes and 85,000

CONF IGURAT |ON MANAGEMENT

CONF |GURAT 10N
MAMNAGEMENT

the implementa-
tion of all
approved changes
to the degsign and
production of a
Configuration
Item after formal

pages of text, it
is obvious that

gome means of
formal control is

imperative.
Formalized
configuration
management
procedures and

= POCLAMENT FUNGCT FONAL
AMND FPHYS) CAL
CHARRCTERIETICS OF .

AN LTEM
procgss_es are ~ESTASLISH BASHL INES
requisite if =54 INTAIN- CURRENT

change is to be EASEL [ME 1CEHT | F10AT 10N
effectively

managed.

Changes s¢cur
throughout the
life cycle of 2

=ANAGE AND COMTROL,
CHANGEZ T3 BAJEL INE3

CONF IGUAAT 10N

\ AUDITS 7

=AUDTT THE FUNCT IONAL
AND PHTSICAL
CHARACTERISTICS OF
AN ITEM

establishment of

the baseline is

i called Config-

_ . i _ uration Change

CONF IGURAT ION ( T CONF | GURAT 108 : ( CONF IGURAT (ON ) control. The
CHAMGE CQNTROL STATUS ACCOUNT | NG baseline plus

approved changes
to the baseline
represent the
current con=
figuration
identification.

= IDENT IFY CURRAENT APPAOWED
CONFIBURATIDN OF AN I TEM

-REPORY STATUS OF
CHANGE | NCORPORAT LON

Configuration
Change Control
assures that
approved system
modifications

s¥ystem as more
knowledge of the
system design and
- operation is
gained and mis-
sion regquirements
change. These changes must be controlled to
ensure they are cost efficient and
effectively documented so all users are
aware of the current implementation status.
Thus the creation of Courseware
Configuration Management.

WHAT IS
CONFIGURATION MANAGEMENT?
Configuration Management is a
discipline that applies technical and

administrative direction and surveillance
to:

a) Identify and document the functiomal
and physical characteristics of a
configuration item {Configuration
. Identification}

b} Contrecl changes to these character-
istics (Configuration Change Control}

) Record and report change processing
and implementation status (Status Account-
ing}

d} Perform Functicnal and Physical Con-
figuration Audits

Configuration Management Functions
Figure 3
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_ have been assess-
ed for system
impacts and all
required changes
have been
identified for

concurrent .implementation.

Status Accountiug

The primary function of status aceounting
ig to mwaintain current and accurate records
of the current baseline, pending
modifications to the baseline, and completed
modifications to previous baselines. This
is accomplished through the systematic
recording of approved changes, scheduled
incorporation dates, and the actual changes
incorporated.

c iquy

The Functional Configuration Audit (FCA)
is the formal examination of the functional
characteristics of a configuration item to
verify the item satisfies specification
requirements. .The Physical Configuration
audit (PCA) is the exzamination of the "as
Built™ configuration against the
specifications. .By accomplishing audits
Configuration Management insures that

. unauthorized changes have not been con-

ducted. This becomes especially true if the
locations of courseware {use and satorage)
are variable,



e

courseware will

was determined that

COURBSEWARE CORFIGURATION MANAGEMENT ments of a system into individually
identified subsets for the purpose of
ThHe primary functions of Courseware managing their development. Choosing too
‘Configuration Management are to maintain many Configuration Items increases the cost
the instructional and . : of control and too
technical integrity T— few creates the risk
of the courseware and RECUIPesaanT of too little
give directien to . - control. It would be
identify, - decument- _Tgéij‘ diffieult to manage
and contrel changes et v ANALYS IS a course as a
using a systematic "mﬂfm Configuration Item
approach. The wenta sELECTTON, ’ because of the need
continuity of the runs o ] to control the in-
syatem 1is maintained c ) - o herent character-
by applying Course- |g5o __l,t—*"’€fﬂflﬁhxhs‘<¥Hﬁi : isties of each les-
ware Configuration e L ESS0M LEsson LESSon ! son and the need to
Management to the [y sPec sPEc spEc & control each
design, development, oL Configurationitem's
implementation and |[g: interface with other
maintenance phases of ;g — : ConfigurationItems.
the system, insuring | r o A change t¢ one
that all changes are {°! LESSON 3 LesSDN 2 LSS N e lesson in a course
controlled, communi- N E— & __________ l"'-""“"'i _______ M ‘may affect changes to.
cated and recorded. ¢ ! i additional lessons in
' oot o M ! o the same course or
One needs to be ' 1 M other courses. Each
able to identify the | — T Trre—ee— i E lesson has  many
current configuration £ H SaLL FORMAT IVE ' T internal components,
of the courseware at A , TRrour | 0 SYARUATION . {Instriuctor Handout,
any given time, as - S i p— Student Handout, Quiz
well as all past Package and Slides).,
configurations of the Tt TN T ] ooRLETRD ks T T T T ; making it teo cumber-
courseware to: ' ) ¢ some and costly to
. i | resson 4 LESSON 2 LESEON N treat each component
a) Ensure the : : as a Configuration
student courseware L S e L LR P LS P E R e ! Item.
meets the training 8 -
cbjectives : ) Since Lesson
E IMPLEMENTAT ION| specifications are
b) Know what t written to document
courseware is being N the characteristics
received from E of each lesson and
development _ _ audits are performed
; against the Lesson
c)} Establish what gg:_rh“:g_ EVALUAT ION Specifications, it

comprise a baseline

d) Contrel course-
ware changes

e) Document the
decisions made to modify courseware

Courseware Configuration Management needs
to ensure compatibility between courseware
material and the current Aircrew Training
Device/Aircraft configurations. Protection
against unauthorized changes is ensured
with all courseware under the control of
Courseware -Configuration Management where
proposed changes are analyzed for impact and
coordinated with all activities prior to
aunthorizing the change.

Development of Courseuware
Configuration Management

The Configuration Item- selection
reflects an optimum management . level
throughout the Aircrew Training System

program life cycle span. This level is one
at which the contracting agency specifies
and accepts individual elements of a system.
The selection process separates the ele-

Courseware Configuration Management

Figure 4
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all compenents of an
individual lesson
would be considered
one Configuration
Item and managed at
the lesson level.
Identification to this detail reguires that
each -lesson have a unigque identifier code.

Through the development, . review, and
approval process lessons are being finalized
and baselined at each Course Readiness
Review to serve as approved and defined
pointas of departure for controlling
subsequent c¢hanges. Changes are alwarys
traceable between the previous and the
latest approved baseline.

Each course is broken down into multiple
lessons to form a logical block of instruc-
tion. Since each lesson is managed as a
wonfiguration item a review is held only at
the course level. The Course Readiness
Review is conducted to support implemen~-
tation decisions on a course by course basis
establishing that each course is ready to be
released for instruction. The acceptance of
coursaware at each Course Readiness Review
certifies the Functional Audit for that
course. Again successful completion of
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Change Contrcl Process

each Course Readiness Review results in the
contractor zssuming the responsibility for
the full Aircrew Training System operation,
maintenance, and instruction for that course
which includes the student guarantee. This
is where change control startis.

To prepare for each Courseware Readiness
Review, a Functional cConfiguration Audit
(FCA) and a Physical cConfiguration Audit
(PcA) are performed on each lesson and
course. . The FCA is conducted utilizing the
" Individual Tryout and the Small Group Tryout
data to validate that each lesson within a
course and each total course perform as
- intended according to the Lesson
Specifications. At this time it is wvali-
dated that all formative evaluation comments
have been incorporated and the lesson is
ready for implementation in the classroom.
This is accomplished with qualified govern-
ment Subject Matter Experts and contractor

Courseware Configuration Management. The
PCR is the formal examination of the
completed lesson against the Lesson
specification and Medis Selection and

Syllabus Report (MSSR). BAs each lesson is
accepted at the PCA it is placed under con-
figuration control pending bageline
establishment.

As each lesson is validated, the current
configuration identification is established.
Just prior to implementation the configur-
ation of each lesson is documented. This
includes the lesson number and title, each

Figure 5
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component of the lesson, number of pages in
each component, number of graphics in the
text, number of slides, and the - baseline
date. A library working copy and archive
copy are filed at this time. The library
working copy will refleect the curreant,
updated version and the archive copy will
reflect an ongoing historical record of the
lesson.

The successful completion of a Course
Readiness Review identifies the baseline for
a course. Courseware Configuration
Management baselines are established using
the following steps teo prepare for the
Course Readiness Review:

o Prepare draft of lesson

o Perform internal guality
control review

o Review with customer

o Incorporate Formative
Evaluation ¢commentsa into
preliminary version

o Conduct internal configuratieon
audits

o Present to customer at
Physical Configuration Audit
and get preliminary
baseline approval with
comments and/er exceptions

o Resolve customer comments,

exceptions and release firnal
version of document by Course
Readiness Review



Following Course Readiness Review all change
control is under configuration management
and the Summative Evaluation process begins.

TRAINING MANAGEMENT SYSTEM

From a management point of view, one of
the major problems with any instructional
system is keeping courseware accurate and up
to date. This is especially true in a large
system such as an Aircrew Training System.

The Training Management. System manages
the Objectives Hierarchy, Lesson
Specifications,

mission requirement changes, regulation and
procedure changes, tactic changes, and
instructional changes from Summative Evalua-
tion. Once a course is baselined at the
Course Readiness Review, no changes can he
made to a lesson without -approval. The
Configuration Working Group is the aprvroval

authority for changes. Courseyare
Configuration Management will interface
with the customer and obtain customer

agreement before any changes are implemented
into the system.

All changes to the system are initiated
by a Design Request (DR). Figure 6 depicts
the Instructional

system codes, segment
designators, test
questions and unit .
listings of the Media
8election and 8yl-
labus Report.

OWG APPROVES
PALOALTY FOR
DR

System Design change

process. As the
courseware is
revised/updated,
Courseware Configura-
tion Management will
update the baseline

The design and ______““1 documentation and
development of S maintain detajiled
:ouri?ware aﬁ:_,Fge co4 Locs 1N seac i records of changes.

racking capability
of the Training L Using the
Management System automated data bhase
aids in identifying pr—— e of the Training
tasks, objectitves_ arlld @EF&% o e o Pt béianagferpent S{S?em. :
coursewarematerials © PROVITES 7 onfiguratien
to be revised. - Management can iden-
Changes may affect 'F——__""' Yes l tify all segments of
many aspects of the e a lesson affected by
system. Coordination oo UPDATE TS s1gn. ey the change. For
must be accomplished e CLOSED example, if the
to allow ior - : lighting hsystem
instructor planning requires a change in
and preparation, the  form of an
scheduling, P aierid ( . TO wmwrEn additional switech,
instructional time, :u;rm i the Training
self study activi- Management Syzstem
ties, appropriate Yes will track and iden-
practice of specific tify each lesson
skills and the eval- ART kDS segment that
uation of performance Bttt references the
and feedback. Crancen lighting system.
Using this infor-

The Training * mation, configuration
Management System management will
data base provides & VAL IDATES identify all pages,
the ﬁneans E; stor;, ) orancen g;;phécz, aﬁf Slifﬁs
track, an make e T —| affecte ¥ e
changes to the change.
information required
for instructional All changes c¢an be
programs and prints tracked by system
reports for all I1SD change Process codes,objectives, and
documents that a Figure 6 crew positions. For
change affects. example, the effect

of the lighting

The Training Management System tracks
student progress, schedules: appropriate
lessons and courses, tracks and maintain
the status of c¢ourseware revisions and

implementation of these revisions.

THE CHANGE PROCESS

Courseware Configuration Management
procedures identify and track every aspect
of revision that a change affects.

Requirements for a configuraztion change can
result from aircraft and training device
modifications, technical order changes,
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system change can be accomplished by using
a specific  System Code. A report is
generated with the system code heading the

page and all lesson segments and test
questions . affected will be listed. For
example; inputting a System Code into the
Training Management System identifies
segments where the Lighting System is
taught:

FXP-200~01-a
FXP-202~02-E
FXP-600-~01-C"



in the event there is an objective
change, the Training Management System will
list every segment where that objective is
taught and every test question effected.
For example:

1.0 Perform Cockpit Checklist, given a
C-130 aircraft and applicable checklists

Questions where the objective is tested:

Lesson Question
FXP-T01-01 18
FXP-TO1l-02 21

Courseware Configuration Management uses
a checklist to ensure that all supporting
documentation has been changed to support
lesson change.

LESSON REVISION CHECKLIST

DATE:
LESEON £
LESSON TITLE!

LESSON SPEC CHANGE
MSSR GRHANGE
COBJECTIVE CHANGE
TMS CHAMNGE

CSD CHANGE

886666
i

b o]

1o

Sample Check List
Figure 7

- izational Benefi

The need for Courseware Configuration
Management to be within the Instructional
Systems Development function has evolved.
Initially one individual was assigned to
develop the necessary plan and procedures.
Following the first Course Readiness Review,
the need to increase Courseware Configur-
ation Management resources became apparent
and an additional person was assigned.
Fellowing the second Course Readiness Review
it was determined that Courseware Configqur-
ation Management should vreport directly to
the Instructional System Design Manager. It
was also determined that the Curriculum
Management function and the Media Selection
and Syllabus Report/Training Management
System interface should report to the
Courseware Configuration Manager. Because
of the necessity for courseware development
and production to integrate with the C-130
Airerew Training System. it wa=s also
determined - that the interface between
Courseware Configuration Management would be
strengthened by the Courseware Configuration
Managex reporting directly to the RAircrew
Training System Configuration/Data Manager
for all related matters.

The implementation of - this latest
organizational concept has resulted in a
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significant reduction of courseware rework
and improved . product acceptance by the
customer.

LESSONS LEARNED

1} _ A detajiled courseware development plan
with schedules must be defined allowing
sufficient time for guality, cCurriculum
Management and Courseware Configuration
Management inspections/audits on courseware -
being delivered prior to and through the
Course Readiness Review.

2} Courseware Configuration Management
perscnnel and procedures must be in place at
the beginning of the development cycle.
Individuals should be identified and given
responsibility for- developing and control-
ling the events that take place with course-
ware during the. development/production
cycle, leading to baseline establishment
during Coursge Readiness Review.

3) There must bhe detailed procedures to
handle changes to design criteria which
occur following design criteria freeze.
These procedures should have processes Eor
changing design criteria, due to require-
ments andfor regulation changes, that will
allow for a steady flow of events until
completion.

4) Precise procedures and guidelines must
be identified for acceptable revisions
during Formative Evaluation to prevent the
endless cycle of subjective revisions.

5) The importance of configuration managing
all aspects of courseware, not only lessons
but also the Media Selection and Syllabus
Report, Lesson Specifications, Objectives
Bierarchy and all other supporting documents
as well must be stressed early on in the
Program.

§) Due to the number of lessons and their
interrelationshirs, an automated tracking
system is essential. An automated tracking
system with a skeletal data base should bhe.
operational during the development phase.
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