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SUMMARY

Problem.

The purposes of this study were to: (1) select 30 representative
instructional hours from Blocks I, II, and III of the IM Course that
typify those blocks; (2) develop individualized instructional materials
for those 30 hours as well a¢ the entire Block IV (60 hours) of the
course; _{3) try out and evaluate the materials; and (4) document the
results, problems involved, and processes used to develop the materials.
This study is part of a larger nroject, the Advanced Instructional
System (AIS). The problem identification and prototype materials
development were directed toward the AIS.

Approach.

The IM Course was analyzed and typical segments were selected from
Blocks I, II, and III. As a result of the analysis, instructional media
and strategies were selected, and materials were developed for these
segments as well as for Block IV. The materials were tried out initially
on one or two individuals and revisions made as required. The materials
were then tried out on a classroom of students. Hormal AF routines were
followed as much as possible. A1l students were given criterion
referenced tests during the block and an end of block multiple choice
test. Final revisions based on this validation group were then made.

Results.

The 20 students in the tryout passed all criterion referenced tests
and achieved a mean block time savings of 47%. Their mean block grade
was 82.8%. An additional group of 57 students used the revised materials.
They also passed all criterion reference tests with a mean time savings
of 55%, and a mean end of block test score of 88.6%. Student attitudes
toward the learning materials and methods were highly favorable. No
major problems were encountered.

Conclusions.

The instructional materials resulted in improved student efficiency
with no loss of achievement. Student attitudes toward individualized
instruction were favorable. No significant problems were uncovered to
pose any threat to the AIS.

This summary was prepared by Arnold L. Hanson, Technical Training
Division, Air Force Human Resources Laboratory
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INTRODUCTION

PROJECT BACKGROUND

The IM Project is part of a larger project, the Advanced Instructional System
(AIS). The AIS will be a large scale, computer-based instructional system used
for Air Force training and education. The AIS will be an integrated training
system encompassing course material, instructional media, and a training man-
agement system. Initial effort is currently underway to develop prototype
instructional materials for three targeted Air Training Command (ATC) courses
which can be converted to run under the AIS. The IM Specialist course 1is one

of these courses.

The purpose of the IM Project is to: (a) select 30 instructional hours of
course material from Block I, II and III of the IM course which are represen-
tative of the segments in these blocks, (b) develop individualized instructional
materials in support of the 30 instructional hours and also for the last 60
hours of the course, and (3) try out and evaluate these materials. The projecg
cdnsists of the following four phases: (1) analysis of the IM course and
selection of course segments, (2) analysis of course segments and selection of
media and instructional strategy, (3) preparation of instructional materials,

(4) try out and evaluation of instructional materials.

Of particualr importance for the IM Project 15 the development of prototype
course materials which can be converted into a full-scale, computer-managed
system. Therefore, the analysis of the IM course and the resulting selection
of course segments considered this factor as well as the usability of course

materials prior to operating under the AIS,




OVERVIEW OF THE INSTRUCTIONAL MATERIALS DEVELOPMENT PROCESS

The IM Project required System Development Corporation (SDC) to select segments
of the existing IM course for which individualized (self-paced) instruction

would be appropriate and to develop individualized instructional materials for
thése segments., In addition, SDC was to develop a strategy whereby the modified
course could be managed, and to provide cost 1nformation‘and cost estimates for

a course materials production configuration. Since the new course materials

and management system are to be converted to use in a computerized instructional
system at a later date, SDC was required to provide material and management plans
that are computer~-compatible, SDC has developed a step-by-step process for accom-
plishing these kind of tasks., That process, as it was applied to the IM Pro-

ject, is described in this part.

A graphic overview of the development process is provided in Figure 1. Each

box in this figure 1s explained in detail in the text which follows.

TRAINING CONCEPT

SDC began the IM Project with a generalized training concept applicable to all
types of training courses which have the basic objective of teaching performance
of a job., The basic principles of this concept are as follows:

Trainees should be required to perform tasks in accordance
with the on-the~job procedure.

Theory and terminology (as opposed to hands-on-task performance)
will be taught along with related practical tasks.,

Tests should cause students to demonstrate job-related skills
rather than, or in addition to, "knowledge about the job".

Instructional material should be sequenced in the order in
which tasks and subtasks are performed on~the-job whenever
possible.




CP>XZOoONMRPHACT 2 NOoOrmamug

NE~OQMmMMHE>XYrFE»

Pigure 1.

,c

1. Acquire Library of Job and Course- —
Related Materials

2, Establish Course Segments to be
Converted

3. - Investigate Student Population
and Training Environment ———
Characteristics

Analyze Job and Lesson Contents

!

Develop Learning Objectives

!

Develop Test Items

!

Select Instructional Methods and —_—
Media .

Specify Instructional Strategiesg_] —_—

9. Develop and Produce Instructional ——
and Supporting Materials
10. Prepare Instructional Management B
Plan
{l1. Validate and Revise Materialg = |-<——»

U2. Prepare Coat Analyeis Report _  ]~——

Overview of Instructional Materials Development
Process

||
|
|

D

E

v

E

L A

0 N

P D

1 G

N A

S T

T H

R E

U R

C

T C

I O

0 s

N T

A

L D
A

M T

A A

N

A

G

E

M

E

N

T

P

L

A

N

-



STEPS IN THE DEVELOPMENT PROCESS

This rep?rt describes each step in the instructional materials development
process for the IM course. For each step in the process, there is a section

of text.

At the beginning of each section of text, there is a flow chart showing the

substeps of that step. Each second-level flow chart begins with the box for
that step, as shown in Figure 1, and ends with the box for the next step.

These two boxes, beginning and end, are drawn with heavy lines, as shown

in Figure 2,

STEP 1: ACQUIRE A LIBRARY OF JOB AND COURSE MATERIALS

The first step in the development of instructional materials is to acquire
Job and course documentation and develop a filing and referencing system

for it (see Figure 2),

10
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SUBSTEP 1-1. ACQUIRE LIBRARY

For the IM Project library, SDC acquired the following types of mater{als re-
lated to the existing IM course and to the IM Specialist's job:

Speciality training standard
Course charts '

Plan of {nstruction

Student study guides

Studeht workbooks

IM occupational survey report
Lesson plans

Programmed texts

Student handouts

Materials and documents used on-the-job
Performance tests and within tests
Applicable Alr Force Regulétions
Course audiovisual materials

The specialty training standard, lesson plans, student study guides and workbook
proved to be most useful in developing instructional méterials. . The Occupational
Survey Report is normally an excellent guide to the tasks that are performed
on-the~job; héwever the Report for Inventory Management was outdated.

SUBSTFP 1-~2, ESTABLISH CENTRAL FILE

All materials were filed using a simple numerical filing scheme, and a central
file index 1ist was prepared. The central file index 1ist is located in
Appendix A, ) ;

12




STEP 2! ESTABLISH COURSE SEGMENTS TO_BE TRAINED :

SDC was requeated to select 30 hours of 1n8truction from the existing IH course 4
of 240 hours and to provide 1nd1v1dua11zed 1nstructional materiala for those 30

houts and also for the Jast 60 hours of the cdurse.‘ (Figure 3 Preaﬁnts Step ;5
2 and 1t| Subateps.) ' C s

‘The 30 hours salected were to mect the following requirementst

o Conversion to individualigzed instruction must not 1ncrease o e
© the nuuber of instructoxs or imstructor hours required._g P S

@ _Segments selected must be represontative of the course as

a whole with respect to ekilla, knowledgee and media ’
requiremente. ’

o.. Segments selected must have content such that individualizad
~ {nstructional materials developed for them could be readtly

adapted to computer assisted 1nstruction and/or a computet-
manased course,

Lo

When good course documentation is not available a8 a base Erom which to aelect b
segments for 1nd1vidua11zed inatyuction, developers nust work. directly from a ;;;j
"‘job/csak data base¢, The job itself, and all the tasks’ parformed in the course o
of the job, must be analyzed in order to select’ taaka réquitin; training and .
to establish the suitability of individualized 1netructiona1 techniques Eor ’f;u;;
training each task.s In addition, required charadteristics>of‘ctéinees, | ‘ .‘
both for the job and for the course, must be established f§om a¢ﬁh0tqugh job/
task analysis., Por the IM Project, the lengthy process of estgblishing such
a data base and performing the analysis was not necessary, .. éxisting course
matarials ard interviews with instructors. and subject matter experts provided

" a sufficient basis for the selection of courae segménts for 1nd1v1dualized
instruction,

13
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SUBSTEP 2~-1, ESTABLISR BASIC SELECTION RATIONALE

SDC developed a three-atage selection rationale for the IM courge. For Stage
‘ One, three varlables were counsidered in developing & 1list of lessons potentially
euitable for conVeraion to tndividualized inetruction, namely!

o Proficiency levels required to be atteined in the course as
. specified in $TS645X0.

¢ Average percentage of time spent doing a given task on the job
as derived from the IM oecupational eurvey report.

o Lesson effectivity, estimated for the effect that converston to
individualized instruction would have on student performance.
- (Estimations were based on such factors as lack of need for
student interaction to perform a task, estimated cost of pro-
-duction of learning aids, and enhancement of student ‘performance,.
particulatly for task—oriented gubject matter.)

A

A ecoring system was devised in which each existing lesson was adsigned a score fe
- of zeto, one, or two on each of the three vatiables. Lesson segmenta with a “_J
score of two fot each variable were selected for the tnitial 1ist of potentlal

'individualiled course segments. ' ‘

Yor Stage Two, SDC evaluated the potential candidates seiected in Stage One on

tha basis of total skill and krowledge requiréments as it had been requested that

the segments selected be représentative of the course as a wvhole in terms of

akillc and knowledges. Segments with similar skills and knowledge requirementa

were identified, overlapping areas of these requirements eliminated, and an

- abbreviated list of segments totaling 30 to 40 course houre and meeting these
requiremeénts was developed, ‘

During Stage Three, a final determination was made on the - followlng criceriat

¢ Lack of dependence of selected eegments on unselected segnente
e Logical intexrelationship of selected segments
e Rapresentative requirements for media

15 -




Other rationales can be used for the selestion process, depending on the
Quahtity and quality of existing course materials and upon course objegtives,
One useful cue for considering course segments for individualized instructggh
is that of low test scores which may indicate trainee difficulty in learning the
course material. When students, over a period of time, have difficulty with a
particular course unit or segment, individualized instructional téchniques may
imptove‘étudent performance {f materials are well designed. Instructional

' materials developers can use student test scores to determine which course
units are most difficult, particularly for the best students.

SUBSTEP 2-2., REVIEW MATERIALS IN CENTRAL FILE AND MAKE PRELIMINARY SELECTIONS

Bach lesson plan in the central file was analyzed and scored using the<Sta3e_ .
One selection ratlionale. Figure 4 shows the score sheet; explanations |
of the scoring appear at the bottom; The score sheet 1itself éhOWS tﬁg sourcé_’ .
of the information used to assign a score. All lesson plans with average .
scores of two were selected as potential lessons for conversion. There were

44 course hours in this 1ist. The Stage Iwo salection rationale was then applied
to the 44~hour 1list, resulting in the omission of 12 course hours (3 lessons)
‘due to theilr similarity in skill and knowledge requifements to other selected
~ gegments., Preliminary selections are shown in Tables 1 and 2.

16
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% |4 &l
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1. Stock Control Levels 41 2| 2 0| 0 1 -
2. Initial Spares Support Lists 2 2] 2 ol 1 { L]~
3., MILSTRIP Requisitions 6 2] 2 0]o0.] 1
4, MILSTRIP Related Products 330l 2] 01014 1
5. Base Procurement 6 (-2} 2)]-01 | L -
6. Due-Out Revalidation and Due-In 3 0] 2 0} o 1| -
Reconciliation : - v
7. Materiel Control ' 3 2| 2 110 | U P
8. Monitoring Priority Requirements - 5 1] 2 0] 2 1| -
9. Recelpt and Due-Out Releases _ b 21 21 ol 2 2| 2
10. - Stock Balance and Consumption Reports 3 ol 2 0f 0 ) B
11, Base Excesses ‘ 3. 2] 2. 00 L] -
12, Shkipments and Transfers 4 2{ 2 o o 1 -
13, Document Control 2 0| 2.1 o0 1 -
14, Stock Control Functions 7 21 2 0| 0 1{ -
15. Manual Accounting 1 1l 1 00 2! -

The individual {s not required to have a task. : -
knowledge, performance or suhject knowledge proficiencya;
1 = The individual can: (a) do simple parts of a task; '
(b) name parts, tools, and simple facts-about the
task; and (¢) identify basic facts and terms about o
the subject. . !
2 = The individual can: (a) do most parts ‘of the task;
(b) name the steps in doing the task and tell how
each 18 done} and (c¢) explain relationship of basic
parts and state general principles about the subject.

" Col. 3. Score Values: 0

Col, 4. Score Values: O = Percent of time performing task is less than 5%
' 1 = Percant of time pervforming task is between 5 and 8%
‘ 2 = Percent of time performing task is greater than 8%
Col, 5. Score Values: O = Individualized instruction is not an effective immode

of instrxuction, .
1 = Individualized tnstruction is as acceptable as current
mode of instruction. ‘
2 = Individualized instruction 18 the most effective mode
of instruction.: :

Figure 4. Part of the Score Sheet for Preliminary Selection
of IM Course Segments
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Table 1. Candidates for Course Seghent Selection {44 Hours)

BLOCK I - GENERAL ANI RESEARCH

Lesson 6, USAF Supply Manual (5 hours)

Lesson 7. Mastar Cross Reference List (3 hours)
Lesson 9. Cataloging Handbooks (3 hours)

Lesson 10, USAF Federal Supply Catalogs (12 hours)

BLOOK 11 - ITEM ACCOUNTING AND MAINTENANCE SUPPORT

Lessoq 4, Remote Operations (3 hours)
Lesson 5. Supply Issue Procedures (6 hours)
L°99°“176- Repair Cycle and DIFM Control (8 hours)

}
BLOCK I1I = STOCK CONTROL
‘Lesson 9, Receipts and Due~Out Release (4 hours)

Lo
Table 2, = Preliminary Selected IM Course.Segments (32 Hours) .

BLOCK 1 - GENERAL AND RESEARCH

Lesson 6. USAF Supply Manual, (5 hours)
Lagson 10. USAF Federal Suppl“ Catalogs (12 hours)

BLOCK II - ITEM ACCOUNTING AND MAINTENANCE SUPPORT

Lésson 4. Remote Operations (3 hours)
Lesson 6. Repair Cycle and DIFM Control (8 hours)

BLOCK IIX ~ STOCK CONTROL » :
Leason 9. Receipts and Due-Out Releases (4 hours)
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SELECT FINAL COURSE SEGMENTS

8DC instructional development. personnel visited Lowry AFB, whers the IN course
is given. to discuss final sclection of segments with course 1nstructors and
with subject matter experts. Selected course segments were audited.

Discussions with instructors and subject matter experts and obsexvations resulted
in .the substitution of a 3-hour lesson for a 5-hour lesson. The 3-hour lesson
had been on the Stage One potential list, but was not selected in. Stage Two..
Discussions with subject matter experts made it apparent that there was’ very
little difference 1in skill and. knowledge tequitements between the two lessons.
The substitution of the 3—hout lesson for the S-hour lesson allowed SDC to
salect exactly 30 hours of course segments. |

Based»on thie results of the preliminary course selection rationale and oﬂ the .
data collection and analysis effort conducted at Lowry AFB, a final selection of
course segments was made, Table 3 1ists the selected course segments and

the associated instructional hours. All course segments selected are logically ‘f57;:

tied together, are reprasentative of skilla/knowledges and media requirements
of the IM course, are suitable for indiyidualizpd instruction, and can be * - *
implemented without dependency on nonselected course segments.\\

Table 3. Selected IM Course Segments (30 Hours)

BLOCK [ - GENERAL AND RESEARCH

Lesson 7. Master Cr~ss Reference List (3 hours)
Lesson 10. USAF Federal Supply Catalogs (12 hours)

BLOCK II - ITEM ACCOUNTING AND MAINTENANCE SUPPORT

Lesson 4. Remote Operations (3 hours).
Lesson 6. Repair Cycle and DIFM Control (8 hours)

BLOCK III - STOCK CONTROL | |
l.esson 9. Receipts and Dua~Out Release (4 hours)
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STEP 31 INVESTIGATE STUDENT POPULATION AND TRAINING ENVIRONMENT CHARACTERISTICS

InstructiOnél materials should be prepared at a leﬁel of'difficulty appropriate
. to the reading level, aptitude, and mental ability of the student population.
. The number of students per‘class, the physical environment in the c¢lassroom,
and the adaptability of the classroom to audiovisual equipment to be used on an
individualized basis muss also be iuvestigated and findings incorporated into
instructional materials design. Figure 5 presents Step 3 and its Substeps.

The student population for the Inventory Management Specialist course ranges
from "Project 100,000" personnel to college-level personnel., Most students are
Just out of basic training and have nbEAir Force job experience. ‘The majority
of students attain or exceed the minim&m aptitude level score of Administrative
60 or General 60. Howéver. there are a number of students below this pinimum,
Further consideration is being given to lowering this minimum aptitude level,
perhaps to 45, '"Project 100,000" personnel are included in the course but are
not identified as such. The "Project 100,000" designation only become apparent
when failures are being considered for elimination or wash back to later clasees,

&

SUBSTEP 3-1, INVESTIGATE STUDENT APTITUDE AND EDUCATIONAL LEVELS

For the IM Project, records of former students in the existing'IM'course were
examined and course instructors were interviewed to assess. the aptitude rgquire¥
ments for the course and the aptitude range and average aptitude level of former
students. Reading level and mental ability were assessed through instructor
interview. IM course students are somewhat above the Air Force average in
administrative aptitude and {intelligence. Reading levels are judged to be about

those for high school seniors. However, because materials may be used in the

»
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STEP 3:
Investigate Student
Population and
Training Eanvironment
Characteristics

Substep 3-1
Investigate Student
Aptitude & Educational
Levels
Subgtep 3-2

Determine Studant
Lo§d~

l -

Substep 3-3
Determine Classroom
Characte;istics

STEP 41
Analyze Job

and Lesgon
Contents

Figure 5. . Substeps in Investigating Student Population
and Training Environment Characteristics
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zero-draft environment, in which there may be a shortage uf high aptitude men,
the decisions was made to write materials at a basic English level (8th grade)
to accommodate all students,
The Air Force administers certain standard aptitude tests to all airmen. These
provide some indication of the airman's'learhihg.aptitude and reading ability.
The AFQT and Gen AQE are measures of general learning aptitude. AFM 35-8 pro-
vides an explanation of these tests and their meanings. An analysis of these
scores for potential students in a course provides an estimate of the range of
abilities of the students and some ides of the relative number of "good" or
"less épt" students. 1t is important to look at this kind of information»in
planning the instructional materials. 1f the required information about the
students is not available, it may be necessary to provide some testing program
or other data gathering means to obtain tk¢ information.

PRL-TR-66~1, Estimating Reading Ability Level from the AQE General Aptitude
Index, gives a method for estimating the reading level required for a training
course 1if aptitdde score levels of current and former trainees can be obtained.

For certain kinds of courses, it may beivery important to determine student age
range, socioeconomic class, or sex, since for some kinds of material to be
learned, student learning styles and past experiences are quite varied, Within
the Alr Force, age range is small and many classes are all-male. More research
" will be needed before materialé can be daveloped that effectively accdunt for
socioeconomic class differences. '

SUBSTEP 3-2. DETERMINE STUDENT LOAD

Instructors in the existing course were interviewed to determine current‘atudent
load for the IM course. It 18 important to determine the number of students
expected to enter the course and the percentage of those expected to complete

it in the normel length of time or within an extended length of time. Instruc~

tional strateglies, methods, and media are selected with reference to this
information.
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During the fiscal 1972 perfod, a new class of 100 students s scheduled to enter
the cuurse each week, The aptitude range of students’during this period is
not expected to ch age, but the mean aptitude level can be expacted to decrease
with more students in the lower range of scores.

‘For these reasons, it is desirable to write the Invencory Management individualized
instruction at a basic English level. However, the necessary technical 1anguege
:;required on the job will be 1nc1uded. ‘

i

i'3with a.new claas each week there will be a class in each of the erght weeks of
’the present course at any given time., Therefore, tryout of individualized
instruction will be poseible at sny time,

SUBSTEP 3-3, DETERMINE-CLASSROOH CHARACTERISTICS

Instructional materials requiring audiovisual equipmenc must be destgned to be
conpatible with the physical layouc and equipmenc potential of the classroom.

Therefore. classroom size, layout, electrical connecctOns, equipment, and equip- . s

ment budget must be investigated before materials design can begin. §DC found
‘for the IM course that classrooms could accommodate audlo tape players and slide
'projeccors to be used on an individualized basis, as long as student load is
optimally controlled and scheduled.

The Inventory Management Specialist course is taught in a single air-conditioned
gtructure and utilizes 16 classrooms (eight remedial training classrooms, how-~
ever, are available in another building). Each claasroom is equipped with a
felt board, black board, screen, and overhead projector. One of the 16 class-
rooms is equipped with six operational remote keyboard printers, The maximum
8student capacity for each classroom is 25; however, the desired optimum gize

for traditional’instruction would be 10-15 students, depending upon the subject
matter. Two sets of tape recorders (Sound-o-matic I), slide projectors (Kodak
AV900), and 16mm projectors (Graflex) are available on a scheduled basis,
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STEP 4i ANALYZE JOB AND.LESSON CONTENTS

The purposes of this step are tot
] Select tasks to be trained,

o Identify skills, knowledges, attitudes, and toole/equipment/
materials associated with each task to be trained.

e Eetablieh the sequence of behaviors by which taeke are performed;
e Identify standards and oonditione for successful taek performance.

(see Figure 6 for presentation of Step 4 and its Subetepe )
'SUBSTEP 4-1. RESEARCH JOB AND EXISTING oounsln MATERIALS IN DEPTH

Training 1s most efficient when 1t 1s directed toqard_pteparing'etudente
to perform the tagks required of them on the job. For this reaeon.‘derelopere
of instructional materials should plan on spending at leaet ten percent of

their time and resources on analyeie of the job and of exietins leeson

materials,

When a course already exists,kae it did for IM, and the oeveloper'e>taek< |
consists primarily of individualization of existing material, taek“enalyeisv

- .can be focused on a greoiee analyeie of existing lessons. New course materials
can be derived from Ehe existing course materiale, provided thatithe existing
'materiale are un-to-date and cover job requirements adeQuately.

~ The first activity performed in a task analysie is to inventory a11 taeke |

~ performed on the job. A taek inventory liete each taek in the same format:
task/verb first, noun and descriptors second. An example 1s: Turn vernier
knob connterclockwiee. The completed task inventory 1is then used to guide
preparation of task analysis information forms and to select teeke for

training,
Q
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STEP 4:
Analyze Job
and Lesson

Contents

SuBstep 4-1
Research Job
and Existing

Course Materials
In Depth

l‘

Substep 4-2
Select Tasks
for Training

l

. . - [ Substep 4~3 -
Prepare Task
Flow Charts

L

Substep 4~4#~"“4
Prepare TAIS

l

STEP 5:
Develop Learning
Objectives

v

Figure 6. Substeps in Analyzing Job and Lesson Contents

25 llﬂ'

<



For the IM course, SDC used two paper forms to record task analysis 1nforma€ion.
. These two forms -- a Task Flow Chart and & Training Analysls Information Sheat
(TAIS) -- were selected for use because SDC found that the current course
materials did cover performance of all the tasks required on the job. When
course materials of this kind or detailed task analysis'information are not
available, an additional form titled, Task and Skill Analysis Sheet (Figure 7 -

can be\u;e& to record job-related information).

SOC examined existing course matarials, job descriptiona, specialty standards,
and occupational surveys to gather all of the information requiréd'to prepare
an'inQentory of tasks, Task Flow Charts and TAISs. In addition, SDC 6bserved
the currant IM course and interviewed instructors. ‘

SUBSTEP 4~2, SELECT TASKS FOR TRAINgﬂg

To select tasks for training, SDC prepared an inventory of IM tasks, within '
selected lesson segments, using the Occupational‘Sptvey Report?and Specialty
Jraindng. Standard. .The tasks wara then.gxamined foxr similarity of procedurs,
skills, or knowledges, and for any group of tasks similar in these respects,
- one was chosen aé representative of the group and was therefore selected for
training. However, when instructional personnel for the current IM .course
reviewed these selections, they informed us that tha Occupational Survey was
outdated and did not include all tasks upon which students.would later be
tested for promotion. In addition, the amounts of time spent on var;oue'fsske,
a8 listed in the Survey were no longer accurate. Therefore thé personnel

assisted SDC in making a new selection, which is reflected in the Task Flows,
discussed in Substep 4-3,

-
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TASK AND SKILL ANALYSIS SHEET

TASK NAME! {verd) - s {object)
TASK ID NO.

TASK TYPE: __
TASK LOCATION:
EQUIF:ENT/FORMS ID: __ 7
PERFORMANCE TIME: B FREQUENCY:
NO, PERSONS: ] COORDINATLON:
TASK CRITICALITY: 7
TASK LOCATION: ’
STARTING CUE:
ENDING CUE: ___
TOOLS ¢
TEST EQUIPMENT:
MATERIALS!
- L_ENVIRONMENT! weree o oo = = - - - - - -
BEHAVIORS : '
HAZARDS:
SUPERVISION:
PRCCEDURES DOCUMENTS:
OTHER
PERFORMANCE STANDARD!
TASK STEPS:

1.

2,

-t

Figure 7. Task and Skill Analysis Form, used to Record Job-Related
Information
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SUBSTEP 4-3. PREPARE TASK FLOW CHARTS

 Task Flow Charts represent the tasks to be trained, their task elements, and the
relationship among them., A Task Flow Chart was prepared for each lesson for which
individualized materials were to be prepared. Declsions were made during this
Substep as to the sequencing of tasks within a lesgon and any changes to be made
to organization and Seduencing of lessons in the existing course,

Figure 8 shows a Task Flow Chart for the IM course. The numbered items in
this chart correspond to the explanatory paragraphs below.

TASK FLOW EXPLANATION

Lesson Topic Name. SDC {n an earlier step determined this

————ena o aw

topic was suttable for conversion to individualized {ustruction.

Block and Lesson [Ds. These identlflcation numbers refer to

the planned sequence of fnstructional materials.

a task performed on the job that 1is covered within this
lesson topic. = - - - - -

quor Task Flow. Each of these boxes correSpondS to one of the

numbered task statements, Thelr sequence indicates the order in
which the tasks are performed and are to be taught, |

Task Elements Flow., Each of thege boxes represents‘a gubtask

(:::) Task Statements. Each of the numbeved statements refers to

of a major task. Thelr sequence indicates the order tn thch
the task elements are performed and are to be taught.,

28




= . . " uossey RI w® 303 3xeY) MOTL ASE, °8 _anuw,mm

_ o B 135070 ® @ :
. . Na1Ss e
L . 2JF1 3I>NS @ : : ) -
D . - C dd e { ¢\~ ean3erouewox & @
- r S - 2$2p0D SIPo) 12139 o NS e -
} ST suyyepdn JaqEmy, § PIXTR —{ ™ 392d193uY i  25TAJ 2TU] @ .
~ <L 1L - 1 B¢ 39adas3ur 9 £31309p1 | - | 230 saus3lvon L3¥IWSPT
! . £°9 3 £35309pI R EAL) : Lo
S301e3E) ALddng ﬂNb.@nvow . ) ) . ¢ g TR-dv Uf uy
BUITsq ¢ buraendy oy L PAUTEIVG) UOFITWIOIUY
‘SIANPIVOLS K3 TIVIPT ’ ) 121daa3uy ¥ L3FIUaIPY
0°L o ) 09 - B
P07 ¥ = 3deg @ - :
€I2INIIEJNUTE, @ ~ ] . R
¢ dAG, [UTIdIE G : STOISTAY ) PO BOI3IOY ®leq 3517 UOTIIEDLZ i @
b T35 @ 3 suor3lpuopl 321d333uj [={-1309py 3o Jurdnoan ‘ NSd 33e207
A | temaver swaesi [ 9 Sramep; w013 XS4 A3T3U9PI Ty 4
| i%Tg I3 £IUSPY ig-¢ —11ddy a3edon: 6 - - ¢ ) j
T . . SBuydnoln €aeq ’ ‘ \
e T ¢ T s33ed TI-4v Uy . NS3¢ wol3y
R PRUTELIVWOD UOTIBWIAOFUY | xoquny’ xepur
M T . 322d193UT § AFF2UIPI UreIqo
’ 0" _ @ 0y~
_ sSoreas ATddng Tridpag Y3 WEEINTEK -/
Ja=d¥ BT vun«mucoo ATddng JO wWa3] UE 103 3IVNODDY PUr JaynbOoy 03 A1essIday ©IBQ WnmIUT GIBIQO 9
s3urdnoas eleq £ ¥ T s3xed T1I-4v G paureiwd) gmumsheﬁm 2yl 32ad.tad3uy pur L3YJUapI -¢
54 WOX; SIHQIMI XIPUI UIRIQO % . T SN
e
mum«d.@

€ ompox woss¥] | I Co #I0TT
. OOTIVIVD A1ddaS TVEIadi @

L]

=

§
3
H
;
;

O

E




If there is no existing course for which new instructional materials sre being
prepared, SDC recommends that instructional developers prepare Task Flow Charts
for the job and also for-the course material. The first get should relate
directly to the tasks performed on the job. Aftér Task and Skill Analysis sheets
have basen prepared, tasks req&ired to be trained have been determined, and ‘
teaching sequence of major blocks has been determined, a second set of Task

Flow Charts oriented toward course presentation sequéncing can be brepared,

using the first as a reference for sequencing task performance.

SUBSTEP 4-4. PREPARE. TAIS

A Training Analysis Information Sheet (TAIS) is shown in Figure 9, The
circled numhers correspond to the explanatory paragraphs below.

TRAINING ANALYSIS INFORMATION SHEET (TAIS) EXPLANATION

(::) TAIS IDs. Lesson module and block number are the same as
for the associated Task Flow. A TAIS {s prepared for
each task shown on a Task Flow} therefore, Task Code number
on the TAIS refers to the associated task number on the
Task Flow. ' .

Task. Ihe task statement from the Task Flow is shown here.
Conditibns. Conditions are, in the case of the IM course, dérived
from existing course and IM Specialty standards. They state what

must be learded and in what context performance must be demonstrated.

Standard. This is that performance standard that is considered
adequate to ensure that the task is learned under the stated
conditions.

Task Elements. Each of these statements corresponds to one of the

task elgments shown on the Task Flow Chart. Each is a subtask to
the task for which the TAIS is written.
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BLOCK NUMBER __] TASK CODE _04 __
LESSON MODULE _B (:E:) (:::)Lssson NUMBER __10
TRAINING ANALYSIS INFORMATION SHEET

(:::)1. TASK: Obtain Index Numbers from ¥SNs

(:g:)e. CONDITIONS: Given four (4) Federal Stock Numbers, obtain the assigned

index numbers using the Federal Supply Catalog Identification
List (C-1610-1L-AF) .

(:::)3. STANDARD: _ No errors

L. TASK ANALYSIS:

PREREQUISITE KNOWLEDGE . | TRAINING
OR SKILL REQUIREMENTS MATERIALS

@ @ . /
- fem - — C—— S e B - A— apneamigpe] oo 2]

1. Locate FSN. la. Know numerical C-1610-I1L--AF| C~1-AF, C-16104
: ) sequence, . IL-AF,
C~1610-ML-AF,
1b. Reads off assigned SG/WR-1-10
nurher., HOI~10
.{ H0I-10~1,
HOI-10-2,
C-RL~-1-AF,
Ttansparen@ies
' #120, 121, 122,
: 123

TASK ELFMENTS REFERENCES

Figure 9, A TAIS for An IM Task
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(:::) Prerequisite Knowledge or Skill Requirements. These requirements
are listed for each task element, Each must be taught or known
before training on the actual task beging.

Training Materials. These are materials (other than SDC-produced
materials) that are required to perform the task, ‘

©o)©

References, These are refarences to materials prepared for the
existing training course and for the job, They were used by
SDC in developing *he individualized materials,

Training Analysis Information Sheets provide bAsic information for developing-
 Learning Objectives and for developing the instructional materials themselves.

STEP Si DEVELOP LEARNING OBJECTIVES

. Learning objJectives are the base from which course materials are ptoduced;
- Lestnlng objoctives specify the kiud of performance to be ;éaxed, also. Two
kinds of learuning objectives are'developed: (1) criterion objgcfives, and
(2) enabling objectives. Criterion objectives are end objectives associated
with a specific task. Each specifies student behavior required on the Job,
Enabling objectives are subobjectives to criterion objectivee;,each_enabling
objective repreaents a skill or knowledge necessary to successful performance
of a'given task., (Figure 10 presents Step 5 and its Substeps.)
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STEP 5t
Develop Learning
Objectives

Substep 5-1
Develop Criterion | . S e
: - Objectives for o - S
T ) Fach Task SR

. Substep 5~2

Develop Enabling
Objectivés for Each
Criterlon Objéctive

 STEP 6:
Develop Test *
Items

Figure 10,  Substeps in Developing Learning Objectives
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Figure 11 . showg a sample Learning Objectives Worksheet for a Spectfic IM Task.
,The circlcd numbere match those in the explanation below,

LEARNING OBJEOTIVES WORKSHEET EXPEANATION

(:::) Learning Objective IDs. These identity numbers are carried over
from the IDs for the task. Each TAIS has a matching Learning
Objectives Worksheet, ) ‘ " o

(:::) Criterion Objectives., One or more criterion objectives for the
task are listed here. - ‘ : :

(:::) Enabling Objectives. Enabling objectives for the task are 1iated
here.




t
b
'

BLOCK NUMBER 1
LESSON MODULE _B

©

©

LEARNING OBJECTIVES

TASK CODE
LESSON 'NUMBER

04
10

CRIIARION OBJECTIVES

ENABLING OBJECTIVES

<:::) 1. Given various FSNs, look

up the 1index number in the
FSN to Index Cross Reference portion
using C-~-1610-IL-AF,

Figure 1l1..

e aen o s vt e

@ 1. State FEDERAL STOCK
NUMBER when questioned con~

terning what information must be
known for direct use of a USAF

Federal Supply Catalog.
2. .State INDEX NUMBERS

(:::> as being what the FSN is

cross referenced to.

(:::) 3. When asked how the two
. types of index numbers are
identified within the Item Identifi-
cation List, fill in NUMBER and

PART 1 for complete item ID and f1ill
in LETTER and PART 2 for minimum
deseription, ‘

- — ———— PR R T UVR - S -—J

A Learning Objectives Worksheet for the IM Course
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SUBSTEP S5-1, DEVELOP CRITERION OBJECTIVES FOR EACH TASK

What qualities do good criterion objectives have? The following qualities were
considered essential to develbpment of the IM instructional materials!
¢ Each objective requires the student to demonstrate a skill or
knowledge that is directly related to task performance. Such
-8kills and knowledges can be derived from the TAISs previously

prepared. The conditions section of the TAIS provides the
information required.

¢ Since test items will Le derived for each learning objective,

observable behaviors that can be tested must be specified ag
learning objectives. '

Criterion objectives, if there is more than one for a task, should be listed
in the order in which gkills and knowledges are required in task performance.

SUBSTEP 5-2. DEVELOP ENABLING OBJECTIVES FOR EACH CRITERION OBJECTIVE

Good snabling objectives specify in a step-by-step fashion the elements of
behavior-involved in reaching criterion objeciivce. Enabling objectives should
poesess the same qualities as do criterion objectives, but on a more detalled
" level.

STEP 6: DEVELOP TEST ITEMS

Test items are keyed directly ro criterion learning objectives. A test item
for an objective is phrased to show how it can be known whether a atudeﬁ; has
or has not met the learning objective. Criterion test items are written for
each criterion objective. Enabling teét items (subtest items to a criterion
test {tem) are developed to test for mastery of each element of a given task.,
(Figure 12 presents Step 6 and its Substeps.) $
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STEP 6%
Develop Test ,
\ : Items ‘ : ,

S -

o : . Sybstep 6-1
Develop Criterion
Test Items for Eech
Criterion Objective

: T

| substep 6-2

| Develop Enabling _ : : BT
_ Test Items for Each | . _ R
l CfTterion TeSt Item )} - SRR

- —

. e

»

STEP 7
Select Instructional
Methods and Media

Figure 12, Substeps in Developing Test Items

37



Figure 13 ghows an example of a Test Item Worksheet. The numbers in circles
match the numbers in the discussion below.

TEST ITEMS EXPLANATION

Test Item Worksheet IDs. These IDs match those on the TAIS and on
the Learning Objective Worksheet. >

Criterion Tests. At least one item is written for eachilearning
objective. Tue statement labeled CONDITIONS on the TAIS is used

to derive the content and context of the test item,

Enabling Tests. These items test the 1nd1v1duali3iements of skill

or knowledge that are required for successful performance on each
criterion objective.

SUBSTEP 6-1. DEVELOP CRITERION TEST ITEMS FOR EACH CRITERION OBJECTIVE
b The following qualities should he built 1nto criterion test items:

e Good criterion test items require students to demonstrate skills
and knowledges directly related to the criterion objectives.

¢ Good test items elicit observable and measurable behaviors. One -
, should keep scoring procedures in mind when developing test items.

¢ For paper and pencil tests, questions with fill-in answers are
often prefevable to multiple-choice questions because the
behavior required to answer is usually more closely related to
actual task performance on the job. However, 1f multiple-choice.

questions are used, they should preferably have four or five
alternative answers.

¢  Performance-oriented (as opposed to paper and pencil) items
should include a statement of the context in which an observation
is to be made of student performance, the exact behavior(s) to be
obser‘fd. correct performance, and potential incorrect alternatives.
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BLOCK KUMBER I ‘ : TASK CODE __ 4
LESSON MODULE _ B @ | @Lnsson NUMBER __10

TESTS
CRITERION TESTS - - ENABLIN} TESTS

@ 1. "What are the Index ‘ 1. What infoimation twus: be
Numbers for the foliowing: ~known for the direct usé of o

FSNs? : o © | a USAF Federal Supply Catalog?

» (Federal Stock Number)
a. 1610-546~3319 -~ (B001-0272) - .
: : (:::) -2, The FSN 18’ cross
b. 1610-081-7184 -~ (0096-8000) . referenced to: (Index
' Numbers) . -

¢. 1610-301~1557 -~ (B000-9686) ’
' ‘ ‘ | There are two ‘kinds of the above o
d. 1610-996-0036-BD -- (B00U-2234) | numbers within the Item Identifica-
‘ tion List. The complete Item IN is
one and the minimum description is «W

' (:E:) 3. The first character of
' . the minimum~deecription is a

(letter). 7iie minimum description

is known as a Part (2) list.

hY

(:::) 4. The complete item ID is
known as a Part (1) list and
jts first character is a (number).

Figure 13. A Test Item Worksheet for the IM Course
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. SUBSTEP 6-2. DEVELOP ENABLING TEST ITEMS FOR EACH CRITERION TEST ITEM

To write enabling test items, developers must\analyze the‘criter16ﬁ item in k
‘depth to determine each separate skill and knowledge involved in parformAnce. ./‘
The TAIS and the list of enabling learning objectives provide the 1nfermation ‘
‘used to derive these elements. Enabling items must be constructed Just as
carefully as are criterion items, to elicit observable, medsurable. behavior.

STEP 7: SELECT INSTRUCTIONAL METHODS AND MEDIA

Four major factors determine instructional methods and media to be used
for individualized instruction: 1) characteristics of the tasks to be
: trained, 2) training concept and instructional strategy, 3) characteristics
of the studente, and 4) physical realities, such as classroom space, equipment 0
budget, etc. In Step 7, a workshecet i1s made, showing each task's and each . 1
task element's majer characteristics insofar as methods and media selectiors
are concerned. The workeheet 1s then used with types of learning 1ist and .
a selection matrix to identify the optimal method-media combination for each
learning element listed on the TAIS discussed in Step 4. The workshc “t, types
 of learning list, selection matrix, and the selection procedure, are based -

upon the work of personnel at the U.S., Army Signal School, Fort Gordon, Georgia.
References to this work are provided in Appendix B to this aonument..

.')
Signal achool personnel feel, based on review of methods. and media gelection
literature and upon their own practical experience in developing 1nstructiona1
materials, that prime methods and. media selection factors are: a) etudent
_characteristics, b) general instructional strategy characteristics, .and c) type R

of learning involved for each task and task element to be learned. Their selection
matrix encompasses all of these factors, “

(Figure 14 presents Step 7:.and its Substeps.)




STEP 7: | | .
Select Instructional '
Methods and Media

'

Substep 7-1.
Prepare Methods and
Media Worksheet

. Substep 7-2
Utilize Seleotion Matrix
to Select Optimal and

Method Medium for each
Task Element and Lesson

|

Substep 7-3
Datermine Media Devices

i | ‘ ﬁ;[

—

STEP 8!
Specify Instructional

Strategies

Figure 14, Substeps In Selecting Instructional Media

2

SUBSTEP 7~1. PREPARE METHODS AND MEDIA WORKSHEET

This substep has several parts. Firast, developers must decide upon the nature of
the tasks elements, the nature of the student population, and the instructional
strategy based upon the general training concept. These decisions are entered on
the Methods and Media Worksheet. (Figuxe 15)
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Figure 15.



The numbers in circles in Figure 15 match the numbers in the discussion below,

ot

‘METHODS-MEDIA WORKSHEET EXPLANATION

Task Codes., The task code number and the task element number

are listed as the identification code, one to a line.
¢

Task and Task Elements. Statements are listed as they appear
on .the TAIS. )

Types of Learning. The Types of Learning List, Figure 16,
is used to select a one-word description of'learning type for

. each task as a whole and for each task elementu"The explanations

on this list are used to make the deterdinations. Examinetidn of

.the learning objectives and test items for a task aids 1n making
_the determinations. When type of learning has been selected 1t
is entered on the Methods and Media Worksheet, Column 3. |

(::) Methods Class Code., On the right of the Types of Learning List Figure

16, are two columns, one for Methods, and one’ for-Media. When Learning

Type for a task or task element has been determined, the Methods Class Code
shown is transcribed onto the Methods and Media WOrksheet,.Column 4. .

Media Class Code. The Media Class Code shown on the Types of Learning List
is also transcribed onto the Methods and Media Worksheet, Column 5,

Self-Paced. This is the first of the instructional strategy
decisions to be made to aid in selecting methods &and laedia. To
fill in this column for a particular task or task element, the
following list of questions 1s answared:

® Does the learning include value judgements?
e Does the subject material or equipment change frequently?

~ ® Must the student complete the learning within a ef?uctured

time framo? LN

o‘ Will a self-paced program be more costly than a group-paced
program? v

¢ Does the task element'require a team uffort?
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TYPES OF LEARNING LIST

LEARNING TYPES, Select the most appropriate

1.

‘2,

3.

4.'

3.

6.

7.

8.
9,
10.
11,
12,

learning type for each task element first.
Then select the type that best characterizes
the entire task.

Factual Information. Learning names, events,
terms, definitions. '

Decision, Selecting a course of action
from several choices.

Diagnosis. Using cues>to identify solutions
to problems or to define & problem.

Procedure. Carrying out a sequence of acts
or operations in the correct order.
Principle. Knowing theory, concepts, rules;
understanding why, how, or when events occur.

Organization. Knowing how parts are orga-
nized functionally. ;

Construction. Knowing how objects are
stvuctured.

Identification. ,Knowing names and locations.
Operatién. Knowing how somethjing functions.

Inspection. Checking against standards.

Manipulation. Manually working with objects.

Evaludtion. Making value judgments.

MEDIA

METHODS ‘
CLASS CLASS
CODE CODE

1 A
v A
1 B
1 B
1 B
1 B
I c
jv
1 c
1I D
111 E
v F
VI F

Figure 16, Types of Learning List
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1f the answer to any of these questions is Yes, group instruction
1s more appropriate and an "0" is entered in the Self-Paced columns.
If the answer to all the questions is No, then a "1" is entered in
the Seif-Paced column for the task or task element.

<:::) Experience, Does the;trainéé have previous training or prior
experience'which is applicable to a given task or learning element?
If so, a "1" is entered in the Experience column} if not, an "O" is
enteted. This determination is made by first considering whether
the students have had training or experiencelbefore entering the
class. Then for a given task or task ele:ent/learning type
combination, consideration is given to whether there has been a
previous related task or task element, possibly of a different
learning type.

Response-orientad. If the trainee must respond to tho task or
learning element by doing something, the answer ia yes, and a "1"
is entered for this column. 3if the trainee must only read, see,
or hear the content, then the answer is No and a "0" is entered.

(:é:) Learning Element Method. To fill in this column, the Methods end
" Medis Selection Matrix is used. Figure 17 sghows this matrix.
The matrix hgs its own numbered set of explanations. Read number
and (ft) for a description of how Learning Element Method
entry is obtained. ‘

(16} Learning Element Media. See Figure 17 and read its e..planation

e
number for a description of how the Learning Element Media
aentry 1is obtained.
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®

~are selected using the selection matrix, all the medta required

Legson Method. Once all of the task ‘ana learning element metuvus
- are selected using the selectlon matrix, a general or comblnatlonf
method for the entire lesson can be entered by 1nspect1ng the
method entries for all tasks and elements of the lesson and
determlning all of the methods required for the lesson.,

Lesson Media. Once all of the task and leatning element. medla

for the lesson can be l1isted in the Jesson media column. If
more than three media.are required to be used within a 1-hour
lesson time bleck, the developer should consider reorganizing
the task structure to avoid this, or should consider maklng all
learning elements vithin a lesson mze compatible with respect
to the Response—Orlented entry. Generally, many changes of media |

within a short time period dlsrupt learning and 1nctease tralnlng
time.
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SUBSTEP 7-2. UTILIZE SELECTION MATRIX TO SELECT OPTIMAL METHOD AND MEDXUM
FOR EACH TASK ELEMENT AND LESSON

[

The Selection Matrix is shown iu Figure -17 . It is used to make methods and
media selections to entar on the Methods and Media Worksheet. The numbers
in circles on the matrix match the circled numbers in the explanation below.

SELECTION MATRIX EXPLANATION

(:::) Instructional Strategy. For a given task or learnihg element, the
pattern of zeros and ones on'the Methods and Media Worksheet match
as a pattern on the Selection Matrix. .The method and media '
appropriate for the task or task element are gelected from the
matrix row with the matching pattern. A

(::) Method. Class Code. For the same task or task element conoideted
in above, the method class code on the Methods and Hadia
WorkeReet matches a method class code on the Selection Matrix.
The matrix box that is the intersection of the instructional
strategy pattern (row) and Methods Class (colum) contains an
abbreviation that stands for tﬁe selected method, Explanstions
of the abbreviations are at the top of the matrix., The method
is entered on the Methods and Media Worksheet,

(:::) Media Class Code. Media selection is performed in the same way
.as methods selection. The selected media are enetered on the
Methods and Media Worksheet, The media listed in the matrix
were derived through rational analysis and through analysis of .
research findings relating media use to learning effectiveness,
New research may require changes in the matrix at a later date,
and perhaps other instructional strategy factors or types of
learning will be added for considaration in the selection process.

(::) Abbreviation Explanations. These phrases explain the abbrevia-
tions contained in the body of the matrix.
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Figure 18 shows a portion of the Methods and Media Worksheet that has been’
prepared for the IM course. ' | ‘ '

‘Notice that the Lesson Media column includes the use of a tape recorder in
one instance, although the Selection Matrix does not recommend the audio
medium for etudents who can read and comprehend faater than they can listen
and comprehend. SDC added the use of the audio medium to lessons in which
one of the learning types was Manipulation 80 that students cOuid perform
‘the manipulation without having to look away to print. .Por manipulation ’
tasks, students probably cannot read faster than they can listen.: Another

portiOn of the Selection Matrix, not included‘in this report, containe methodquwf
~and wmedia selections for this circumstance, and an audio medium is specified,

©
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After filling out the celection matrix, some consideration of practical con-
straints is important. These constraints may include limitations in facilitles,
equipment or personnel., This can be either in the actual classroom or in the
support areas. Such considerations may limit the course devéloper'e options but
they also enable an early avoidance of impractical decisions, If a constraint
iv.'0ses minor limitations which do not degrade instruction there are no real
problems. If a constraint threatens to degrade the iastructional'system. then
a problem has been identified which should be posed to those who have the
authority to effect the solution, ‘ ' '

‘The selection of media devices involves wany factors‘beyond the scope of this

- report and although usé of a particular device seldom imposes real.limit#tions
on the ability of learning materials to teach, its selection does require that S
the materials are physically compatible with it. This requires careful atteﬁtipn'\;‘f
to the many details that affect the match of film, tapa, etc. to the device and tb; L
classroom or maintenance environments. This coordination should be started even "{A
before the final selection of device or media to preclude subsequent probleﬁS’éhaﬁ‘ -

- interfere with student learning and create real time delays or expensive correc-
tional procedures. '

SUBSTEP 7-3, DETERMINE MEDIA DEVICES .

A specific medium, as defined on the Selection Matrix, does not require a ,.*

specific device for display of training material. For example, prinq.e&ﬁld
be in a book, on loose sheets of paper, or on microfiche. -

.
'
o
a
)

For the IM course, practical realities narrow dowm the‘pdésible choices of
devices for presentation of materials, but the bae{é ﬁedia are avallable {-=;
written word, still pictures, instructor lecture, audio, or actual objects,
Motfon visuals present a more difficult pxoblem, as would commercial or
specially-designed teaching machines if they were required. At a latef tiﬁe.
the IM course will very likely be computer~assisted. Materials produced now '
on paper, or possibly even on slides, may- then be displayed at a‘computer

terminal. But at this time, that mode of presentation i1s not available.
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Yor individualized instruction, f11m and instructor lectures are not as satis-
factory as slide eets and audio tape, because it is expensive to individually
pace films and lectures. ~They are much more cost-effective when viewed and
1istened to by a group.; Individual film devices are quite expensive. For the
IM courée, for any motion visuale required, the use of audio~pulsed siides
vill be explored. The tasks for which motfon visuals were specified are quite

simple and therefore the olides can replace motion visuals without a loss in
learning efficiency.

For some applications, the number of audiovisual devices required may make the
cost of audiovisual devices prohibitive. The number needed depends on the
proportion of the course that is to be taught using the devices. If an indi-
vidualized course utilizes only audiovisual methods, then of course one device
will be required for each student. For the eight-week IM course, which 20
students enter each veek, it was determined that 25 devices should be sufficient.
However, the proportion of time that students spend with the devices is small
relative to total estimated individualized course time. A student in the IM
course will spent only abcut 5-10% of the time using an audiovisual device,
but at the beginning of the last 60 hours, which are self-paced, about 20
students will be wanting these devices at the same time. It was decided that
acquisition of 25 devices would allow the placement of at least one device

for each two student: in the room in which the first two modules of the self-
paced portion of the course would be taught, ensuring that delay time would

be relatively short. A emaller number of devices could then be placed in
each of the rooms used for later modules utilizing audiovisual devices, since
veelf-pacing will spread student progress. It is hoped that research studies

- in this area will goon provide course developgrs with a decision-making tool
to estimate the number of devices required for given numbers of students and
given proportiona of course time in which the devices will be utilized,
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. To determine practical media devices for a course, developers must investigate
money available, cost of devices, and compatibility with the physical charac-

- teriscics of the classroom, and student load, These investigations ehould take-
place very early in the materials developmént process in order to ensure com-
patibility of materials and devices. o

STEP 8: SPECIFY INSTRUCTIONAL STRATEGILES

To determine 1nstruccional strategies to be‘used in developing the IM couréq.
SDC designed a worksheet to be filled-in as development work progressed. Then,

“ during Step 8, this worksheet was completed. “The completed workeheet specifiea ;-

the ‘nstructional strategy basés with which all materials must be compatible.
A program of instruction reference sheet for the course was also prepared for
.Step 8. (Figure 19 presents Step 8 and its Subateps.)‘
’ '

SURSTEP 8~1. PREPARE STRATEGY WORKSHEET

Figure 20 shows the Instructional Strategy Worksheet, filled-in fbr the Iyd ;
course. The top item on the sheet specifies the given instructioﬁal ettaiegy 
conditions under which the IM course is to be developed. The Air Force éxpécts
SDC to fulfill these conditions. The next group of items specifies SDC's
general training concept under these conditions. The final item specifies

an organizational strategy to optimize learning effectivenesa.
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Figure 19,

STEP 8%
Specify Instructional
' Strategies

:

Substep 8-1
Prepare Instructional
Strategy WOrkapeet

:

Substep 8-2
Prepare Program
of Instruction
Reference Sheet

T

2

STEP 9:
Develop and Producé
Instructional and
Supporting Materials

- L
ror

sl

Substeps in Specifying Instructional

Strategies
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On the worksheet in Figure 20, each of the numbere in circles matches a
number in the Inetructi?nal Strategy Worksheet explanation given below.

INSTRUCTIONAL STRATEGY
WORKSHEET EXPLANATION

(:::) Contract Conditions. Three entriee were made for this *tem. SDC wasg
requested to provide 1nd1v1dualized materiala and to select course

seguents for which individualization was possible. Computer adapta~
bility was also requested in the contract. This condition affects
the form in which student responses can be required. Course materials
requiring an "out-loud" response, a manipulation of an object, or a
long written passage should be curtailed as much as is feasible if a
course is to be presented later hy computer peripheral equipment.
since computer peripheral equipment is not cost-effective in evalu- -
ating these kinds of responses, SDC is not producing the entire IM

. course. Therefore, the organization and content of SDC-produced
materials must not disturb the unity of the course ag & whole. ATC
Reg 52-3 describes policies for development of learning objectivea.
progress checks, and measurement tests.

Individualization for the IM course is defined as self-pacing. Other
aspects of individualization thet were considered and rejecied are
production-of different materials for different student learning
styles, such as all audio materiale for those who read the pooresf.
and all print materials for high achievers in school, and the use of
~ different language levels for identical content, with the student
selecting the level he feels most comfortable with or with a pretest

determining the most appropriate language level for a particular
student,

(:::) Task/Knowledge Orientation. This item refers to the educational
* goals for the IM course. A job training courde, such as the IM
course, should require the trainee to demonstrate his ability to

perform tasks associated with the job, not merely his knowledge
about the job.




InsrnucrtouAL smrm‘z"womwuszr |

_‘<:::)Individua11zation of materials. self-pacing.\
' Computer Adapatability. :

N .

-Contract Conditigng. ‘List those affecting 1nsttuctiona1 atrategy:

Heasurement and progress check” strategies must conforn koL i
ATC Reg eagurement of’Student‘Progress and Achievement. o :

4 : . : X

General Trainiqgﬂgbncept for Couraef

A

(:::)Tasklxnowle43§ Orientation. Check‘concgpt apptopriate fpf ‘

course, .
_ not task oriented. Knowledge only.

some eegments require task, orientation or '
problem solving. ‘ :

X course trains for a job; most segments task orienced. S
+ y-r_:. o

other, explain.

+

[

“ir

Figure ' 20, Instructional Stratdgy ﬂbrkeheet for the IK
: Course (Sheet 1 of 6)
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. ;t._)g‘ : |
<:::) Testing. The IM course trains students to perform tasks, but these
g tasks are primarily paper and pencil tasks, rather than equipment

or people-related tasks. Therefore, realistic testing requices paper
and pencil tests oriented to task performance.

AP . ,

2??:) Materials Sequencing. There are many ways course materials can be
organized, When the goal of a course is to elicit successful task
performance the best way to sequence ma:arial is by the order in
which work is performed - by task flow. This can be done within
each task for the IM course, and among tasks in some cases. But
some IM tasks are not pérfotmed in a specific order. CThesa tasks
‘are to be sequenced as they were in the original IM cohréé, to
enhance the compatibility of the new and old materials,

(:::) Role of Instructor. Since the IM course is to be self-paced, the
instructor will not be the prime means of presenting material. He

will, therefore, have more time for performing the other instructor
roles listed.

.6 ) Advance and Review Organizgrs. The use of organizers is :gcommeﬂded
for the IM course. An“ﬁﬂ@i@ce organizer is presented prior to
lesson content and provides education materials relevant to the
learning objectives of the lesson module, but not essenéial to
their achievement. Each advance organizer introduces the student
to the subject mattefﬁgg?%iﬁpreaented and identifies the skills
and knowledges to be learned. For material with more than a
uinimal degree of cognitive content as (opposed to psychomotor.
content) studies show that advance organizers enhance‘learning by
aiding cognitive organization. A review organizer is a restatement
of the advance oiganizer and 1s presented after the lesson content
and just before the critef{§n test. The student re-reads the

organizcr to assist in detefhining whether he can meet the learning
objectives of the lesson.

Pl g
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@Tasting. Check concepts most approprlate Eor courses

X "hands-on" testing on cbjects,

——————en

____ all paper and pencil testing, oriented to knowledge.

x _ paper and pencil testing, orienced to task
petformance.

other, explain.

(:::)Material Seq;enciqg. Check cohcepts appropriate for most
units. , '
simplest to most difficult, no other.organizer.
_X__ by units of content, topics. ' 4
_X_ by task flow. L
—___ othar, ekplain.

(:::)Role of Instructor. Check usual roles.,

prime means of presentinﬁ material. _
diagnose student skills and knowleégés.
monitor student progress. .

agsist students upon réquest}

other, explain.

A b

4;?1

Advance and Review Organizers., Check appropriate statement.

X recommended.

not recommended.

Figure 20. Instructional Strategy Worksheet for the IM
Course (Sheet 2 of 6)
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(:::) Presentation of Stimulus. This entry specifies the cue and prompt

strategy to be employed with most material. Descreasing cues and
prompts are very effective in producing learning. At the end of
a cue and prompt sequence, the learner needs no prompts in the
stimulus presentation in order to make a correct response, When
material is not too difficult to learn and remember, limited
prompts will be satisfactsry.

Student Response., This entry spzcifies the forms in which reeponeés

will be elicited from trainees. Selective responses are‘true—falee.
multiple-chbice; matching, etc, Constructed respongse items more
closely approximate IM tasks than do aelectivé response items,
Multiple-choice answers do enable material developers to branch
students'more easily and will be used for remedial branching as
well as for knowledge-~oriented items. The methods used to elicit
student response in the IM course will be varied also to provide
student interest. Many responses of the same kind can become A
boring to the student. Ffree responses are not computer.adaptable
in that the correctness must be evaluatediby an instructor, who
must also provide feedback. A

Feedback. Research has shown that immediate feedback to the student
about tha correctness or incorrectness of his response i8 most }
efféctive in producing learning. There are circumstances and cours;
céfhtent where his is not possible but immediate feedback is méat

appropriate for the IM course.
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Presentat og of Stgulus. _ Check approptiate method.

( 9 ’Feedback‘. Check appropriate concepts.

&

straight text, no. prompta.f f. ; 'l “ : -'_
| __2_(____ decreasins cues and prompts to responee. L
X Umited prompte.. -
___;___ othar. expla_in._

L]

. esgonae. Check apprcpriate typea.

X selective reaponee. o B
X __ constructed’ rgsvoneg.'-f‘: S

l

free response. SR
-other, explain., |

I |}

X imediate feedback for each, reaponse.
feedback at ends of. !mita' unite are

Bo

R o B

Lo

. Figure 20, Instruetional Strategy Hotksheet for the IH
o Course (Sheet 3 ofg) - R :
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#

Student Progression. A cost-effective method of guiding a etudent
: through self-paced material is usually linear. That i3, a student

progrésses from one lesson element to the next in the sequence. _
Each student responds to each iten, SDC plans a modified main=-line
track in which the majority of students will achiéQe a correct N
response for each ma1n~11ne trtack stimulus préeentation. However, - |
1f correct response is not obtained. then branching to supplemencary
material will be performed. The combination of these “two methods -

18 aften ca]led linear eclectic. Some of the supplementary materlal p
will not be prepared until after thelva;idation phase of the IM . ‘}‘ vf“”5ﬁ
- Project. At that time, developers of the materials will have more Fffﬁ
information about the learning problems a student is likely to have ‘f’;>
as he progresses through the material. Supplementary materiala can .
then be constructed to golve these problems, .-

(::) Reviaw. Use of a review element at the end of each lesson 15 a coat- ﬁf i
effective method for the student to enter himself 1n a loop to pre- .' § }[g
viously studied material to ensure that he achieves lesson learntng R
obj&ctlves. ‘ Sl

Choice of the "no review" category would cause a great deal of

supplementary material to be developed, bgséd'on-dlagnosts and L

evaluation, for each lesson. To avoid thié, the materials will - 7.33?

aid a student to self-prescribe review based on his responses to the e

criterion items of a leseon. A review orgeu{zer and sctudent review

matrix will be incorporuted in the materials for cach lesson for

this purpose. A review matrix provides the student with references
to materials to be reviewed for each learning objective.

A
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: Student Pfogteeaioh.-’, Cheéck usual means.
| - X lnear. L
X branching. small step. |
branchins. serambled book.
other. explain. Y4
@_Review. Check apéropriate' con_é.eptts.
 no review, - o _
X  review element at ends of lessons.
_other, explain.

£,

Figure 20. InstructiOnal S(:r.al:egy Worksheet for thé m
Courae (sheet 4 of 6) ‘
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2

Evaluat ation Evaluation is here defined as referring to any measure-
ment and diagnosis ocher than feedback to responses on individual
items. SDC decided not to use any preteét prior to the course or
to any given lesson. Students generally have no background exper-

" {ence with the subject matter that could ba tapped with a pretest.

®

Measurement of student perfotmanée will occur at the end of the
courge, for a course grade and also at the end of each lesson, in
the form of a criterion test. The diagnostic type of evaluation
will be used within a lesson to assess student performance on enahlihs

‘objectives and also after each criterion t»et to aid the etﬁdent in

deciding whether he should progress to the next lesson or wash-back '
to the prior lesson.

4

Language Level, Appropriate language level for the IM course is
Adult Basic because of the varied student abilities in the coﬁrse.
Adult Basic in about 8th gradea reading level, with the addition of
required terminology for the tasks to be trained.

Cognitlive Level. (Adapted from Taxonomy of Bducational Objeétivea.
Benjamin S. Bloom, Ed. See references in Appendix of this document,)
The IM course does not require students to demonstrate the higher
intellectual abilities (annlyeis. ejnthcsis and evaluation) because
the job is highly proceduralized and forms are used to organize

work. Therefore, the IM course need only require students to apply

what they have learned in the course to job performance.
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 ‘§§  x measutemant type. location ;A “ﬁf~
‘ other type. explain and liat location 1

1?WLQC A - prior té beginning course -~

.. Loc B =‘prior to lesson eloments LT
‘Lo¢ ¢ = within lesson T
Loc D = subsequent to lesson -
Loc E - subsequent to -all 1essona o

(::) Language Leve . Check app}dppiaté'lével,"hl
x basic for adults. B
‘college leval,

other, expiain,

(:::),ggggitive Level. Check highes level of most material- --'”'

knowledge
comprehension
application
analysis -
‘ayptheees

IRERAR

evaluatidn»

’_Figure 20. Insttuctional Sttategy Wbrkeheet for the IM
2 Course (Sheet 5 of 6) -

diagnostiq type. location A B oo 8




(::) Course Presentation Location. Instructional methods and media to
be used, plus student load and classroom characteristics, determine
where lesson materials can be used by students. For the IM course,
ao special facilities, such as movie theaters, on-the-jbb ioéationa.
or simulation facilities, are required. Students can use progremmed
instructional materials anywﬁeren Student gooms’hnd lounges cen

be used for tape-slide presentations if students can be allowed to
check out equipment.,

/ Course Organization. The chart depicts the way in which SDC 1ntends ,
to organize the IM course.
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‘ Choek fdasible locatlons.; T
| 'fi”ogl. °1lDOtooullnbotatory.3

PR ;r;;;_ speoial facillty requlrod. Expldin.for,which,kindo""l
' z;i,jhvw.. of materlalo.“ ;,, o S e e

,,_;_ A

‘ W_@_. Show graphicclly and/or deacribo.
* Blocks. ~;1;!g' ;l“ nf f,ﬁ- Block IV
oy »',S‘Lédson &oduloo ;‘f;;:,> 8 Leaaon Hodulos

P S ‘
V‘Anﬂ-l, v LT

1‘:Each lesson nodule containsa

. :Advance ;_n_.Lesson ____,Leason_,_q,Critegion "Evolodtionfhfnfjl
ST Organizer ~Blement .. Review = Teat Element S
o , ‘ B Blenent ‘ Blemen: -

o ‘An End-of-Block Teot wlll be prepared £or use at the end of
' L~l | Legenda .f »'i‘k ' T ; . ’ff;j o
-] .+ Block m A major block of 1natruction. f" n“"~“*’

Lesson Module = A self-contained unit nnd the smallest etand~
- alone component of the couraa.,

Advance Organizer - Introductlon to- students of organizing H
~ concepts and of the akills rnd knowledge to be presented
In the lessonxelement.

| {Les'on Element = Stimulus, response, feedback sequen$e.4 In-'f;ijtl"?
i cludes enabling progrosa checks per ATQ Reg 52.3. FRRLRt

| tesson Review Element = Review organizar and etudant review'uattlx.v'°

o “Ctitorion Test Element = . Test for naptory of- module '} 1earnlng
‘ objeetives; eatiefies requireuent for critetion ptogrens «4 5\lf
checka. per. ATc Res 52-3.w : o o

" ;Evaluation Element = Diagnosie for: remodiate 1nstruction. for o B
etndents who have not nastered a nodule s learning objectiveo:}

* A

._,‘

e LT oo P,

SR g o ha e - \| . , H :~A-.‘~ ~--'»\,‘ Iz

”".?iﬁurék;ZOQv, Instructlonal Strategy Hbrkaheet £or the IM
- ' Couxse (Sheet 6 of 6)




SUBSTEP 8-2, PREPARE PROGRAM OF INSTRUCTION REFERENCE SHEET

Using the information from the materials produced in Steps 1 through 7 and
the Instructional Strategy Worksheet, a'Program of Instruction Reference
Sheet 1g prepared. A portion of the IM course Program of Instruction
Refereudé‘Sheet is ahowq~bplow in Pigure 21, instructional mataerials
developers can then receive a work package consis”ing of the Program of
Instruction Reference Sheet, Task Flows, TAlSs, Learning Objective Worksheets,
Test Item Workaheate.‘Methode and Media Worksheets, and the Instructional
Strategy Worksheet to use in producing instructional materials, The Program
of Instruction Reference Sheet serves as an index’ to work package contents,

3

PROGRAM OF INSTRUCTION
REFERENCE SHEET

PHASE I Selected Lessons from Block I, II, III,

——

Lesson Module At Master Cross Reference List \ . : B R
Tasks! See Task Flows to____ .

See Training Analysis Information Sheets _“___tq'

Objectives: See Training Objectives Worksheets to

Test Items: See Test Item Worksheets __ _to .

gt ety

Method & Media: See Methods and Media Worksheet Task

Codes to .

Strategy: Strategy Worksheet, all items

Lesson Modulae B: Federal Supply Catalog

Tasks! See Task Flows to '

See Training Analysis Information Sheets to .

Figure 21, Poxtion of the IM Course Progrem of Instruction
Reference Sheet

ERIC . o




STEP 91 DEVELOP AND PRODUCE_ INSTRUCTIONAL AND SUPPORTING MATEKIALS

lnstructional meterials‘are prepared in accordance with the instructional
‘strategy workaheet using the reference materials specified on the program

of instruction reference sheet. For ‘the IM couree, each of the subeteps
described below was performed in sequence for each module of instruction,

. Several persons performed this step, each writing a group of modules, 8o

all module drafts were sent to a technical editor who evaluated and revised
the PI material as necessary, and to a publications editor who revieed where t
necessary for coneietency of style and format in the total package. (Figure

- . 22 presents Step 9 and its Substeps,) -

SUBSTEP 9-1. PREPARE INSTRUCTIONAL MATERIALS FOR EACH LEARNING OBJECTIVE =
~ AND TEST ITEM -

The Methods and Media Worksheet specifiee the basic inetructional method
and media for a given module. For the IM course, all modules utilize‘.'
programmed instruction as a basie method, with some modules also utilizing
practical exercises. Media utilized are actual objects. tape recodder. o
slide projectnr, and of course. print,

Materials developers began their production of the inetructional materiale» "

. by preparing lesson element materials first. To do thia. the relevant ‘

-"task flow, TAIS, learning objectivee worksheet and test items sheet for the

. module were reviewed.” The developers then took the role of the IM student

, f and worked through all of the current instructional materials Just as the
=,student doeg. ‘ ‘

A series of PI frames were written for each learning objective of the leseon

ri-module. Drawings were rough-drafted ‘photos were copied, and theee materials _.‘

were inserted where appropiiate. Humor and drawings were utilized where' ‘
;5appr0priate in the materials to enhance interest. Material from early taeks
wae utilized 1in subsequent taeke to reinforce responses learned earlier.

o
oy
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8TEP 9t
Develop and Produce
Instructional and

Substep 9-1
Prepare Instructional
‘Materials for Each
, Learning Objective & , ' o e e
¢ | Test Item 1

Substep 9-2
Prepare Instructor - o , co Sk
__Materials - ' , S

l' , : o ok

Substep 9-3
Prepare Student
Instructions ' N

Substep 94
Prepare Measuremernt
Test

5

Step 10
Prepare Instructional

Figure . 22. Substeps in Developing Inattuctionul
and Supporting Materials
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Advance Organizer Materials

Advance organizers were prepared'after lesson element production. For some
- lessons, advance organizers are entirely print. For others, tepe and slide
or tape presentations constitute the advance organizer element, depending
on the media specified on the Mathods and Media Workshecet.
An advance organizer presents basic concepts and procedures required for
task performsnce. The advance organizer ia designed to be viewed or read
immediately before beginning the lesson element. It can be viewed again as
part of the review element, prior to the review quiz. A portion of an
advance organizer that utilizes the print medium i{s shown in Figure 23,

Tape and slide preeengattons were produced in-house by SDC. The simpler
‘slides were prepared by the programmed instruction frame writere utilizing
ordinary photographic equipment., Some slides were prepared by SDC's

' Cartographic Department, primarily those requiring greater artistic talent
than was possesgsed by the instructional developer. Tape presentations were
prepared utilizing a good quality cassette recorder. "Draft" versions were
prepared utilizing a variety of untrained voices. Once content is reviewed
and edited to optimize learning, an SDC employee with professional experience
in movies and commercials will do the final narration. | |

It 1e beyond the scope of this report to discuss how programmed 1netructiona1
materiale should be written, or what constitutes a good frame. There are

many good books available on the subject, however. A short list ef books
usefu)] to heginners is contained in the References,

Lesson Element Materials

Lesson elemént materials were written first.

The lessons are in PI format. A lesson covers tasks to be performed, functions,
e¢quipment and materials involved, purposes of the task, and baeie concepts and
vocabulary.

'

Figure 24 shows an example of the programmed instructed format. -
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Q

.| BASE "supeLy|-

Figure 23, Portion of an Advance Organizer
Utilizing the Print Medium
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1. AP FORM 2005 : GO TO 9:2

2. MANUALLY, BASE SUPPLY

SOmefimes, the head of a department will make a turn-in for the whole group,

This petrson {s called a Property Custodian. The property custodian completes

another form before the AF form 2005 is filled out. This other form is
filled out by the propoerty custodiun before he makes the turn-in at Base
Supply. ‘

A e s

3. Look at Figure S.Y What form will the pioperty custodian £111 out if the
shovels being turned-in come from him? AF form is filled out
by the property custodian before the shovels are turned-in to the Base

Supply.,

(0}, FITRID
tvoe ! have rves
{ Charhie's aheve),
am’s ¢hovtl and

Mox's o1 ov)ust

Figure 5,

A

4. AF FORM 601b is correct.

Even though the property custodian filled out an AF form 601b, you still
must complete an AF form ’ for the items he turned in.

}
“‘* - L

Figure 24, Portion of a Lesson Element
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'Review Element Materials

Review element materials were produced third. A review element starts with PI
frames that direct the student to review the advance organizer element, and/or
review lesson element subjects of the student's chioice, and then take the

review quiz, A subject review page lists the lesson's subjects and specifies
their page numbers within the lesson element. The review quiz consists of the
enabling test ltems from the Test Item'S ieet. Answers are given at the end

of the quiz, dlong with page/step references for review if answers are incorrect.,
A portion of a review quiz is shown in Figure 25.

The questions that follow summarize this lesson. Your task 1s to read each
question and fill in any blanks with the ap ropriate word or words, or make

the correct response to a multiple-choice queation. You may usge, if necessary,’
applicable publication(s) to aid you in answering the questions.

Complete the entries without referring to thg-lesson text. At the concluaion ;

‘of these questions you will find a scoring key which you can use to check the
correctness of your answers.

1. Identifying Procedures for ProcessiqgﬁBeCetp;s or Turn~Ins

1.1 Requested items that have been shipped frum either . requisitton
gource or another source ave called RECEIPTS ;

1,2 To recelve unrequested items from a source of supply 1is termed an
shipment. ‘

1.3 If the equipment came from a property custodian, then he must
have first filled out:

a, DD Form 1348-1
b. AF Form 601b
¢, AF Form 2005
d. AFTO Form 350
1.4 What paperwork must accompany a DIFM item when it is being turned
in to supply? Pick the letter(s) of your choice.
a. Part 1 AFTO Form 350
b. Part 11 AFTO Form 350
c. Copy 1 of DD Form 1348-1

Figure 25, Portion of a Review Quiz -
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Criterion Test Element Materials

Por{gpmanco teste contain the criterion test items from the Test Item Sheet
for the lesson. Figure 26 shouvs & portion of a performance test,

L. What are the two general sources for increasing base supply assets?

[y

2. The most common basis for & receipt is a (an):

a. Requisition

b. Transaction

¢. Expendable item
d. Turn-In

.+ Turn-On

3. VWhen property is returned to base supply, you nust fill out:

a. DD Form 1348-1

b. AF Form 601b

c¢. AF Form 2005

d. CC 67-80 . ‘

e. AFTO Form 350 ‘ '

4, What is done when a partisl receipt is proceseed.
a. Do nothing 4
b. Fill in the DD FPorm 423 interim sheet
¢. Modify the existing due~in card
d. Output a new due-in card
e. None of the above

S, ‘rot each requisition a receipt cord ohould'bi groparod.

6. Returning property to base supply is termed .

‘Figure 26. Portion of & Performance Test
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Evaluation Element Materials

Because evaluation materials are used by the instructor to aid the student,
they were prepared as part of the Instructor Materials production process
discussed in Substep 9~2. Instructional Materials for each Learning Objective

for the IM Course are shown in Table 4.

SUBSTEP 9-2. PREPARE INSTRUCTOR MATERIALS

An Instructor Guide was prepared for each lesson. ' This guide coheiste of

thres basic parts: a lieting of required equipment and training materiale,
a sequential list of leeeon events and related instructor activities. and
the’ evaluation element for the lesson. The evaluatibn element coneiats of; "
"a scoring key for the criterion test, instructions on documenting teet . 3t,~}'i;

~results, and several poeeible prescriptions for the student to follow, \ R
.depending on criterion test score attained. .The prescriptions direct the. "_7"J'*
student to begin the next lesson, repeat the current lesaon. or review ”f‘ﬁkfﬁ
specific subjects in the current lesson with the help of. the 1nstructor. DA
A portion of the Instructor Guide is ehown 1n Figura 27. -
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AIS INSTRUCTOR GUIDE

.~

COURSE TITLE: Inventory Management Specialist  LESSON MODULE: C-Remote Operations
' | : | -

EQUIPMENT ' TRAINING MATERIALS

Slide Projector . Siide/Tape Package
Tape Recorder PI Package .
1066 Remote Keyboard Printer Remote Package

s;udent Schedule

Lesson Events o Instructor Activity

1. Slide/Tape Presentation Aseist student, upon request, to initiate
‘ slide/tape presentation (presentation

length: 15 minutes)

2. PI Text | ) On Demand

3. Controlled Practical Exercise Instructor Demonstration:

H

Form Loading

Open upper cover '

Ingsert first sheet of DD Form

1348-1 face down

3 Lift out-of-paper switch ,

4 Advance form under sprocket

5 Release paper baile

6 Turn manual feed-out knob to :
advance forms to first line of print
Snap paper bails back into place

e
. =
B =

e e

[
-
~

Setting Vertical Tabulator -

Pull knob out as far as it will go
Turn knob clockwise until one of
the form out stops ie directly
under the detent

Push knob back in place

XYY
. -
~ -

N
w

Figure 27. Portion of an Instructor Guide

\
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SUBSTEP 9-3. PREPARE STUDENT INSTRUCTIONS -

Student instructions were prepared to accompany eacu lesson. They are located
at the beginning of the lesson booklet.: Instructions include those for using
progremmed instruction materials. for operating tape and slide equipment,‘

for starting and stopping the media presentation, and for beginning the 1esson ;.
~ element. The instructions are in PI format, The student has the option to
branch past the instructions for using PI materials and for -operating equipment
if he has had previous’ experience. Part of the first page of ‘the student
instructions for one module is shown in Figure 28,

3. Since you, the student, are usually called upon to make some type of

response, it would be advisable for the steps which follow to be covered““

untilt you have ariived at a decision.

. 4, Take a piece of paper or cardboard nufficient in size to mask (or cover{ _ i  ‘if

these following steps.

(put the top edge of
the paper here) . + « + « + + " now move this paper down to

the next step of lines and : -\ - =

proceed to the next step._ .

5. The most descriptive term for the use of this plece of paper would

be a

a.
b,
c.
d.

step
line

mask o d ¥
bill ‘ =§éﬁ -

© STOPI
¢O ON TO THE NEXT PAGE -

—J

»

Figure 28, Portion of Student Instructions
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ggupsrnr %4 rnernn unasunzuxnw TEST
‘Etlnal leguont of the IM couree, Block v contains eight lesoon modulée,

) 4”1‘the test to graduate from the courte. The End-ot-Block telt was prepated .
. 'to be. conpatible with the new lealon uuteriala. A portion of 1t is shown R
‘#n Hgure 29 . IS S RPN e b

14

3ABR64530—1 S BLOCK v ACADEHIO TEST

1. Deske and. typew:tters are examples of items wteh ERRC deaignatorgg
| a, XB2 and ND2 . . ' : ‘H,ovx", .:'1?‘ “‘]: ‘T“f:-fff

o ND2 and NP2 - e
d. XFZ and XP2 S P R

2, Which. organization has primary teaponsibillty for validating a requestfggif
for equipmont authorization? ‘ :

a. Storage and Issue SGction
b. Demand Procesaing Unit :
. Request Validation Unit .
~d, Allowance/Authorization Unit
@ Any organization that aeta stuck with the Job

,

ihétlnol -easutenont teet was ptovared for use at the end of Block IV. the AT

*;oall of uhtch were 1nd1v1duali:ed. The measuroment teqc. calied an End-of-ffﬂ,?
" Block test, covers these eight lesson moduiea.; Studohtn munt aco:e 70 on L

3. To nake aure an allowance document ia ¢ rront. you woald look 1n| r"“o:f; >

a. AFR 0-10
¢, ASC Listing NN
d. Guide to Allowance Documents

" @y Modern Health T

Figure ‘29.’>Block v Academic_Tes
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STEP 10: PREPAFE INSTRUCTIONAL MANAGEMENT PLAN

Management of self-paced individualized tyaining courses is more complex than
is management of a more traditionally structured course. When a course is

 gelf-paced, course and lesson completion times vary with the individual. The
time that a student will be ready for job assignm;nt cannot be predicted with
certainty. The role and schedule of the_instructor is affected also. An
instructional management plan is needed_well before the new‘se1£~pacéd
materials are in official use in order to anticipdte and resolve management
problenms, to enable the training school staff to familiarize themselves with
their new roles and duties, and to set out a general plan by which training
will be accomplished,

Instructional management planning is actually and iteractive process during the
instructional materials development phaée. Detailed plans for many factore

that must be considered in the plan require coordination with the training school
gstaff =~ both administrative and instructional personnel ~=- and joint agree-
“ments that are compatible with constraints on training scaool resoufces must
be reached, A considerable amount of informal research and analysis may be
required in the investigation of nossible schemes for scheduling students

and allocating resources. For example, the question of wnere trainees will

be physically located while using the instructional materiasls must be addressed
in the plan, Planning personnel might initially propose that all lesson
materials be physically located in one '"check-out" room, only to find that

the clasasrooms used for instruction are so dispersed physically that students
would be spending a half hour a day checking materials in and out.

Of course, when instructional management planning personnel are physicully
located at the training school, are'familiar with current management procedures,
and have access to the adpinistrative and instructional personnel whose duties
and roles will be affected by implementation of the plan,  problems like this
diminish. Ifyplanning pej%onnél are not located at the school, several

visits are required to gather management planning information and to identify
constraints and limitations that will affect: planning.

. fe
x i



-~

- Por the revised IM courss, instruciional msnagement will at first be minual. '
as is the manogement of the current IM course. Later, & computer system may
" be availeble vhich can aid in wany of the management tasks. The instructional
mandgement plen must be euitable for instructionsl management befors the,
computer system ie operational, . o 2.

Figure 30 ghows the substeps {nvolved in proparinj an instructional management
pl‘no ’

SUBSTEP 10w1., IDENTIFY MANAGEMENT FUNCTIONS FOR THE IH‘COURSE

The first step in development of an tnetructtonal -int;enent plan is to 1dant1£y :
the maragement functions that must be performed within an 1nuttuctionnl.lyitcnjthat‘ :
exploys individualiration of materials and self-pacing of students. For the IM

. courss, SDC examined documentation for several such systems and constructed a lipe
of functions that could be considered typical for these systems, Tha functions
can be listed in four major cctogorioll 1) functions related to student place-
went, scheduling, record keeping and report preparation; 2) functions related to
instruction, presentation of materials, monitoring progrese and dnily'counuclins
of studeats; 3) functions related to testing, assessing student progress, and
Planning of the studant's learning activities; and 4) functions related to
evaluating upd revising the course and analyzing |tudcnt‘por!ornanec.

~ The firet column of Table 5 1ists all of the ‘typical functions absttacted
for the likosature searched.

Next, SDC examined each of the functions listed in column 1 of Tnblc to

determine whether it vas likely to be required when the IM course nannscuont w111
be uided by a computef system -- when the IM course will be part of the Advanced
Instructional System §AIS). The Statement of Work for AIS was not avcilsblc wiien

this analyeis was perqpr-ed. 80 some reviston may be. tequired at a latar date,
\P
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STEP 10:
Prepare Instructional
Management Plan

v

Subgtep 10-1
Identify Management Functions

Substep 10~2
Detexmine Functions Requiring
-Change Due to Individualization

i

Stbstep 10~3
Determine Functional Flow of
Management Activities

'

Substep 10-~4
' Develop Plan for Each Function
That is New or Requires Change

STEP 11
Validate and Revigse Materials

.

Figure 30, Substeps in Preparing Instructional
Management Plan
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!

_The second column of Table 5 shows our decisions as to the functions that

. will probably be required to manage courses 1ike the IM course when the AIS
Cis operational. ‘

[

. X ,
Third, SDC decided which of the functions im column 1; of Table 5 , would

need to be pertormed for the IM course when it is beins manazed in the manual
mode. Here we made soma assumptions about ‘how etudents would be salected for
the .course, the extent to which the course might be revised due to changes in

the job, and 80 on. Column 3, in Table 5, shows the decisions made, A méjbr

decision was to develop a "bare-bones" uanageuent plan for the n;nual phase. ‘
In this way, the manual management syaten will not be overloaded with record '
keeping and data collection tasks that, while easy to perform in a computer- ’
aided system, require a large staff to perform nanually.4 Therefore, functions'
for which the column 3 decision is "desirable" rather than "requirqd" are not v
- included: in the manual ‘pnagement plen, ’

SUBSTEP 10-2. DETERMINE FUNCTIONS REQUIRING CHANGE DUE TO INDIVIDUAiiZATION

For this substep, SDC decided which IM functions for the manual mode (those
in column 3 of Table 5 .) were new, that is not now beind‘perfornéd; or would
require changes in procedure from the way they vere now being performed.‘i

" Column % in Table 5 reflects these décisions. The final column in this
table, v:olumn 5, shows a Yes or No decision as to whether new planning is
required for each function. Functions that are new or need changes have
a Yes decision. Functions that can be performed eaaentghlly as they are
performed now have a No decision, as do functions not‘toquired. Functions
with a Yes decision are those decisions to be described in detail in the
manual Management Plan. - 0

-y *

)

3
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ASSUMPTIONS FOR THE MANUAL MANAGEMENT PLAN

Anaumptiops for the IM Course are briefly described as followss

No computer capabil{;y available for aiding in performance
of management functions during the manual phase,

Functions not requiring change due to individualization
of the IM course will continue to be performed as they are
performed now.

Selection «f students for the course will continue to be
on the current basis.

Courge objectives, task analysis, and instructional
strategy will not require extensive revision due to
job changes during the manual phase.

Large-scale data collection and report pfeparation
activities, so easily accomplished in a computer-aided
system, are not appropriate for the IM course in the -
manual phase. These activities must be kept to the

minimum required to assess student performance and -
provide basic course evaluation data during the manual phase

.

to avoid staff overload.

Complex adaptive modelling and prescriptive algoritﬁmg;are
not appropriate to the manual phase either. These fungfiohs
must be kept relatively simple until computer assistance fs

available. o ‘

-

*°”
.



SUBSTEP 10-3. DETERMINE FUNCTIONAL FLOW OF MANAGEMENT ACTIVITIES

1n order to plan how IM management functions can be performed in the manual
" mode, and to aid managers in organizing these activities, SDC prepared a
‘functional flow chart of all the managementifunctionsg including thoeevnet
requiring changes. Column 3 of Table 5 wuas used as the baeeline set'of'
functions for this activity. Functions for which the notation "Required"

appears are those included in the flow chart. - Figure 31 shows the flow chartgljgx

the functions that are new or require change are outlined with htavy bleck

boxes in Figure 31, Functions that can be performed essentially as they
are performed now appear with thin black 1ines around the boxes.

Next, SDC specified for each function the type of person most likely to
perform it and the activitiss or tasks performed as part of the function.,;
‘Table 6 shows a part of this analysis, for the studedt placement, » |
scheduling, record keeping, and report preparation functions. Specifying the
activities for each function enabled us to see where new nanagement alds, suehﬁ o

a8 logs, report forms, or decision-making rules, would be required, and to
check to be certain that functions thought to requite no changee could be
petformed without new aids or procedures,

LT
- -
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SUBSTEP 10-4. DEVELOP PLAN FOR EACH FUNCTION THAT IS NEW OR REQUIRES CHANGES

Column 5 of Table 5 determined which functions would require management
planning. Each of these functions is described in the management plan, as
they will be performed in the manual mode of operation, New report forms and
other management aids are included in the descriptions, The manual managemenf
plan for the IM Course is located in Appendix C, '

Some Comments on Management Planning

Some changes to an instructional system require policy decisions rather than
pure technical decisions. Policy decisions must be made by school administra-
tive personnel and other management personnel rather than by technical planners.
An example of this kind of system change involves deciding how to schedule
students who complete the course early, which is yery likely to occur {in the

IM course. Should these students be given leave until the normal time

for job assignment? Should they be used as course tutors for slower students?
Technical planners can furnish information about the probable consequences of
each alternative for the use of others in making this kind of decision, but

the decision itself {s a matter of policy.

One of the most important areas to consider in management planning for a
self-paced individualized instructional system is that of scheduling and
allocating resources, and scheduling and locating students., Students will
be completing self-paced lesson modules at different times and will require
practical experience training on an irregular schedule. Students may not
be physically located in a particular classroom all day. Unless a system
is devised for organizing information about the availability of resources
and the needs of students for these resources, a self-paced course will be
too chaotic for the inatructor to offer help with course content when such
help is needed. A log showing the location of ach student in the class is
a necessity. A resource planning aid is also a necessity, enabling the
instructor to anticipate the need¢ of his studeqts and make needed resources

}

i
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available to them. For most self-paced courses, money is not available to
provide each student with full~time use of tape, slide, movie, or TV

equipment, and indeed the student does not require full-time use of this equip-

ment Iin the IM course. But, 1f the student cannot have access to such

equipment when he needs it, the main advantage of self-pacing is lost, and
students lose incentive to proceed as quickly as they can through the course.

14

A long delay in performance testing has a bad effect also. Some forgetting

is normal after learning. A delay in teéting for some students and not for
others puts the students suffering the delay at an unfair advantage. A daily
scheduling log can be designed to overcome many of these problems. Ideally;

it Ean be tried out on a dfy-run basis and perfected before its use in the

classroom setting is required. An instructional management plan must address

itself to solving those kinds of problems.

ar
o
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STEP 11: VALIDATE AND REVISE MATERIALS

Once learning materials are developed, they must be tried out and then -
revised before they are used in training courses. Almost always it is
found that aome instructional frames and test items are misunderstood by

a significan; portion of the group participating in the validation tryout
and thus require revision, (Figure 32 presents Step 11 and its substeps.)

The validation and revision process is a cyclical one. When revisions

have been made, substep 11-4, then a new validation plan 1s developed to
test the effectiveness of the revisions.

For the IM course the validation was performed manually -- without computer
assistance. Where computer assistance 1s available, as it will be {ia the
completed AIS, validation data can be stored and processed using the com-

puter and suftable programs. (see Appendix D for Validation Study & Data.)

SUBSTEP 11-1, DEVELOP VALIDATION PLAN

Development of a plan for performing validation and revision is a crucial
step in the validation process. A numbei of elements must be considered
in the plan, each of whi.li is discussed below.

Purpose of Validation

Two major purposes are possible for the kind of validation that is performed
before materials are officially in use in a training course. These purposes
are: 1) to fmprove instructional frames, test items, supporting materials

and procedures so that they will be understood by most trainees and instruc-

tional personnel, and 2) to assess trainee performance, learning rates,
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Figure 32.

STEP 11:
Validate and
Revise Materials

Substep 11-1
Develop Validation Plan

Substep 11-2
Conduct Evaluation

Y

Substep 11-3
Determine Findings and
Revisions Requirad

Substep 11-4
Make Revisions

STEP 123
Prepare
Cost Analyses
Report

Substeps in Validating and Revising
Materials

95



training times, efficiency of scheduling, and use of resources to make it
possible to compare the effectiveness of the new materials with the old
or with other sets of new materials and to aid in developing an effective

management plan for the course,

For the IM course validation, SDC chose to plan the validation for both
purposes. Therefore, planning included specifying data to be gathered and
evaluation measures to be used that could be utilized for improvement of

the materials and assessment of student performance and instructional man-
agement,

Method of Conducting Validation

Several basic methuds are possible for conducting a validacion. Ideally,
instructional materials would be validated using a large group of actual
trainees in the course for which the new materials are being prepared, and
the procedures, facilities, instructional personnel and so on would be
those actually occurring in the course environment., Practically, it is
difficult to gather all of these resources for the first validation to be
performed. Also, trainees participating in such a valldation study may
not be adequately trained by the yet-to-be revised materials, which makes
1t difficultfor training administrators to give their permission for such
an experiment. Further, such a full-scale validation process {is expensive
and time consuming -- usually too much so for totally untried materials.

Therefore, initial validation trials are usually accomplished on a smaller
scale.

For the IM course, SDC planned a three stage validation process. These

stages were as follows:
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o Stage 1, Individual assessment and critiques, vherein lesson tryouts
snd comments by non~Air Force personnel naive to the IM materials
are used to make revisions prior to field trials.

o Stage 2. Small group field tryouts by IM students, and critiques by
ATC specialista, Item/frame analyses of student responses and comments
ave performed. Performance ‘scores and learning times are analyzed
for each lesson element. Review comments from a group critique by
Instructors and job specialists are analyzed also. Analysis results
are used to revise lesson materials, instructions, and test items
and to aid in firming up an instructional management plan. SDC used
seven groups of four students each to try out each lesson in this
phase. Within the Block I-III lessons, each of five groups tried
one lesson only. Within block 1V, one group tried two lessons and
the other group tried six lessons,

e Stage 3. Group field tests, supported by ATC instructors. Portions
of the course that are to utilize the new materials are conducted
much as {f the new materials were officially in use. A major purpose
v this stage is to verify the effects of Stage 2 revisions on student
performance, learning rates, and attitudes. Another important purpose
i{s to test the operational iuntegration of course slements; in partic-
ular, to identify problems and to shake down personnel requirements
and procedures, equipment, and training management functisns. SDC

used 20 students {n this stage, cach of which tried all block 1V
materials,

o s

Three validatlon elements -- validation measures, data items, and data collec-
tion iustruments are all firmly linked together in a validation plan. The
purposes of the validation determine to gome extent the kinds € validation
measures required, Once these measures are fully speclfied, the types of

data to be collected are also determined. When types of dataAarg determined,
data collection instruments must be developed. These instrumenté must be
appropriate for the kinds of data to be collected and the measure to be used,
and also for the physical environment in which the validation will take place

and for the resources and fuuds which caa be expended for validation purposes.
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For Stage 1 of the IM course materials validation, SDC planned only an informal
collection of data. No formal validation measures were specified and no data
collection instruments developed. - Validation team personnel distribﬁted mate-
rials to interested colleagues who volunteered to serve as '"students". Each
"student' worked alone through the materials, making notes as he progressed.

As he compleked the materials, he critiqued them for one or more members of

the validation team. Validation team members then made revisions to materials

on the basis of the critiques and on the performance of the "students" on the
individual items in the materials.

For Stages 2 and 3 of the IM course materials validation, planning was more

formal. The following types of data items were collected:

1. Elarsed time spent on each lesson for each student.
2, Eaci student's answers on enabling and criterion test items.

3. Number of wrong answers per student on each enabling and criterion
test.

4, Student attitudes toward the materials and the individual mode of
instruction. ‘

5. Critique comments from IM course instructors.

6. Student background information, such as age, AQE score, and prior
experience of training relevant to inventory management.

7. End of Block test scores (Stage 3 only).

All of these, except the last, serve a purpose in determining the kinds of
revisions needed to materials and associated procedures:. The student back-~
ground information was collected for possible later use in relating student

AFQT/AQE scores and experience to course time completion data or performance
data.

Several data collectfon forms were developed for use in the Stage 2 and
Stage 3 validation trials. No special data collection form was required

for recording each student's answers on enabling and criterion test items ~-
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copies of the instructional materials were used for this purpose. Elapsed
time spent on each lesson element (separate times for each element were
collected for Stage 2 only) was recorded on a form like that shown in

Flgure 33, in which tlmes are shown in minutes and seconds.,

Lesson A B C

Student L 2 3 4 s 6 7 8 9 10 11 12
PI INtRO. |10 "2 71310 6 ’ 6 6 7T TR I TR T
SLIDE INIRO| 5 7 3 6 | ol m =
ADV. ORG. [19 19 19 9 EIE I T % 28" 28 U828
TEXT 48 45 1:50 50 | 2:37 2:21 2:39 2:1371:13 1:26 1:38 54
BREAKS 10 10 10 10|13 30 30 130 | 10 10 10
REVLEW | 0 0. 0. L1 31 3 1 |3 0 2 6
ENAB, 9 13 9 11 [T1:05 a1 T35 35 [ A VR R
PERF. 1.8 - .31 3629 28 27 :- 0 - -

..... - [ e——

Figure 33.  Studeat Learning Times Recording Form
(Stage 2)

Figure 34 shows part of the attitude yuestionuaire tLhat wvas adninistered.
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S) UNDERSTANDABILITY OF MATERIAL

(Shcet 2 of 2)

Couldn't Could have
have been Better been more Totally
easier than average Understandable Understandable Impossible
10 9 _/>< 7 6 5 4 3 2 1 ¢ ]
/ <

6) HOW WELL WAS MATERIAL_ TAUGHT

Couldn't ‘
have been ‘ Rather Learned
better Very well Averagyge Poorly Nothing
I 10 ~[_ 9 B . 6 5 4 3 2 1 édi]
/) HUMANIZATION OF MATERIAL
Completely
Very Almost Not much Devoid of
Perfect Human Right Feeling any Feeling
[ w |9 | K] 1] e 5 6 | 3 2 ! ¢ ]
8) FEEDBACK
Extremely Very Of Average Not too Absolutely
Kelpful Helpful Help Meaningful No Help
[ ..1.0,_1 3 8 |/ x0 ¢ | 3 4 3 2 1 ¢ _]
Not Much Of No
y - . -
) Dlﬂiﬁiﬂ?@f, Essential  Average Use Value
1st
[ | Presentation 5 4 3 2 1 g
_— Ind 5 4 3 2
Presentation ! ¢

1D YOU USE THE REFERENCES ASSOCIATED WITH THE KEY TO
THE REVIEW QUIZ?

Portion of Attitude Questionnaire

YES

Figure 34,
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A portion of the background data questionnaire is shown in Figure 35,

NAME GRADE TIME IN GRADE
SERVICE NO. AFQT SCORE
AGE EDUCATION
(GRADE COMPLETED OR DEGREE)
AFSC :

AQE (Airman Qualifying Exam) Scores:

Administrative

General

Electronic

Mechanical

Experience:
1. Total years/months in military .
2. Total years/months in Supply Career Field o
3. Have you had:
‘ ¢
a. Supply Helper Experience
(1) Months (2) AFsC -
(3) what did you do? e -
Figure 35.  Portion of the Background Data Questicnnaire
O
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The following primary validation measures were planned for the Stage 2
validation:

1. Mean proportion of items correct, per lesson.
2,

3.

Mean proportion of time saved (over existing lesson time) per lesson.

Median attitude rating, for each lesson, for each attitude question,
and over all lessons and questions.

For Stage 3, the same validation measures were planned and several others
were added:

1. Performance improvement, Stage 2 to Stage 3, per lesson and over
all Block IV lessons. Differences in lesson mean scores were used
to calculate these measures.

2. Time saved improvement (over Stage 2 time saved) per lesson and
over Block IV lessons.

3. Number of students receiving remediation -er lesson.

4, Mean End of Block test score.

Analysis Plans

Data analysis plans are largely dependent on data to be collected and valida-
tion measures selected. Data analysis forms should be developed during the
validation planning so that analysis can proceed smoothly when data are avail-
able. Forms mugt be carefully designed to minimize errors that can occur in
combining data. If keypunchiug or optical scanning are going to be used to
input data to a computer, forms should be specially designed for this purpose.
SDC had a relatively small amouat of data for the IM course validation and

so it was decided that manual analysis, aided by electric calculators, would
be most cost-effective to reduce data for anaiysis. Analysis forms were

therefore designed for this use. Figure 36 shows the forw developed to

summarize student performance data and record results of measurement.
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Lesgop

STUDENT PERFORMANCE S7TORES

B~1

LESSONS 1-8, BLOCK IV

ENABLING

CRITERIOH

TOTAL
No. % No. ¥ Student . ;:i:on
Hrorg] (Correct| Wromg] Correct Wrong | Correct Score
6 70 2 70
' NIA N/A 2 90 3 g 90 7
2 16 4 5 76
Item N= : 21 —1
9 67 12 65 1 31 T3
2 > o 1 59 2 19 69 72
9 67 12 65 4 21 66
27 34 61
: o 2 93 3 % 37,5
3 3 87 5 83 6 8 5 _
Item N= 23 30 53
4 78 2 91 5 3 35
4 3 83 0 100 6 3 93 "
4 78 0 100 7 4 90
5 72 1 96 8 6 85
Item N= 18 3 71
4 86 0 100 5 7 53
5 7 76 0 100 6 7 87 s
4 86 1 96 8 5 o1
Item N= 29 26 35
- 8% 2 95 5 15 )
| £ 64 ! 82 8 20 73
Item Ne= 36 39 75
4 80 4 64 5 8 T
7 4 80 5 55 6 9 711 0
. 6 70 4 64 7 10 68
' 4 80 6 45 8 10 68
Item N= P-——Q_G 11‘ 31
) 0 100 4 ~ 67 5 % 75
0 100 0 100 7 0 100
0 100 4 67 8 0 4
Item N= 7 12 15
Figure 36,

Summary of Student Performance Data Form
¢
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The forms shown in Figure 37 were used to summarize student learning Limes
and to calculate percent time saved over time in current classes. Times for

current classes are shown in parenthesis above the summary form.

Lesson A B C
TotALs (3 HRS.) (12 HRS.) (3 HRS.)
INTRO 15 9 16 16 [ 6 6 6 7 17 8 12 8
MATERIAL [ 1317 1:14 2:19 1:20] 3:48 3144 3134 3106 | 1154 2:04 2118 1:38

TESTS 16 21 16 14 | 1:39 1:10 1:03 52 |18 11 14 13

A B C
X SAVED [ 57 59 23 56 | 68 69 70 _ 74 | 37 31 23 40
M X SAVED 49% — _J0% 342

- Flgure 37, Summary Forms for Student Learning Times and Percent
Time Saved

Figure 38 shows now student attitude data were summarized.

#
Median Pts on

1 2 3 4 5 6 7 8 Totals Scale

Lesson Length ' s | 6% 6% | 8 | 7 |74 |7 | 7% 7% 10
Technical Level of Material P17 |7 81717 |7 8 7 10
Teaching Approach Used 1 6% | 5% (6% | 7| Ms| .17 ] 8% ™ 10
Material Holds Interest 9 |75 |7 | 8| 8 |7 8‘ 8% 8 10
Understandability of Materials |6 |6 |6% | 7| 7 |6 |6 8 6% 10
How Well Taught 7 | 5% {7 8| Msl7 6% 18 7 10
Humanization of Material 7| & |6 Taf 7 16% |6 | 7% 6% 10
Feedback Utility r:;l 6l (7% ( 8% 7 [6% [6% | 74 6% 10
Utility of Slide/Tape S 137 | 3] 344 3% 5
Presentation

5 4% | 5| 4l bk 4 5
?;g:aTnzitgi:g slide/tape) T 6k 6 6% 8 7 7 6W 8 7

Figure 38, Student Attitude Data Summary Form
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Item Analysis and Materials Revisions Plans

A major purpose of the validation tryout 1s to provide data and tnformatlon
to enable ingtructional materig%g developers to make appropeciate revisions

to the materials. Data and Lnfaﬁﬁagiggﬁyaeful for this purpuse tinclude all
of those discussed earlier in this Step., In addftion, student performance

on each frame and test ftem should be analyzed to determine the items on

- which studeuts perform poorly. A standard or criterion must be get to define

"poor'" performance. Generally, for self-instructional materials, a "good"
test {tem is one that is missed or answered incorrectly by no more than 15%

of the students. SDC could not use this criterion for the IM materials in

the Stage 2 valldation because only four students performed on any given 1£em.
" Therefore, for the Stage 2 validation when an enabling or criterion test item
was missed by one or more of Ehe students or when the mean percentage of
correc;vitems for a lesson was less than 85%, then the lesson or test item
and its associated instructional frames were considered candidates for re-
vigsion. For the Stage 3 validation, whon an enabling or criterion test item
was missed by three or more students (85% of 20), or when the mean percentage
of correct items for a lesson was less than 85%, the lesson or item and asso-
ciated frames were considered candidates for revision. Fxample of the item

analysis matrices are located in Appendix D,

A standard should also be set to define "poor'" learning times. In the military
a general rule of thumb for this definition is that good gelf-paced individu-
alized instructional materials should reduce learning time by at least 30% in
couparison to the time allotted for the more traditional clussroom/laboratory
method, SDC used this rule of thumb in setting a learning time standard for
each lesson -- mean time (ovef students) saved must equal at least 30% or the

lesson would be a candidate for revision.

A criterion or standard can be set vwith respect to attitude data too. SDC
decided that for the Stages 2 and 3 validations, median attitude ratings for

each leagon should be at least at the scale midpoint or the lesson would be

a candidate for revision.
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One of the most difficult aspects of the validation and revision process is

to determine exactly what items should be revised -- and in what way -- to
improve performance. An analysis of the incorrect answers to test items
provides valuable clues to identifying problems within the materials. Analysis
of atudent performance on instrvuctional frames provides additional clues.

SDC planned these kinds of analyses for the IM Materials. Figure 39 shows
the data sheet that was used to record incorrect responses to test items.

Blanks in the form indicate that there were no incorrect r2sponses for a
particular item.

rd

ENABLING _ T ITEM vS1

CRITERION __X 8 o TEST ITEM ANALYSIS
LESSON BLOCK
3 6 7 8 9 WRONG 4

- ' WRM '

BRI NKMAN E LTEMS D ONLY B ONL?K 4 67 _

CRAWFORD E C ONLY T2 83,5

DAY ‘ 0 100

DILLON E B BC E o4 67
r....—-~...-.,..._...._ — o P el e — o e . .—*r_-

Flgure 39. [Item Analysis Recording Form.
O
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4
SDC planned to revise instructional materials on the basis of the Stage 2

validation. The revised materials would then be used in the Stage 3 valida-

tion and fuxther revisions would then be made as required by results of the
Stage 3 validation.

Plauning the Conduct of the Validation Trials

The conduct of the validation trials must be carefully planned and coordinated
with the administrative and instructional staffs responsible for the course

for which materials are being prepared. The following factors must be con-
sidered: » .

Student flow and scheduling

Resources allocation and usage

Numbers and characteristics of students required

Constraints on time, funding, and logistics

Roles of validation team members and instructional staff members
Adminiatration and monitoring procedures

For the IM course, SDC developed test conduct plans for the Stage 2 and
Stage 3 validation trials.

Stage 2 Validation Trials

For the Stage 2 validation, small group field tryouts, SDC planned to administer
the Block I-III lessons to IM specialist course students at Lowrey A¥B, four
students per lesson, with one SDC observer monitoring two students for each
tryout. The block IV lessons were to be administered to two groups of four
students, each student undertaking a sequence of lessons. All students were

,to be selected by the Alr Force from the ongoing course. One classroom was

to be used for all sessfons. Figure 40 shows the room configuration used.

Yooy

]
£
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Station #1

(2)

(1)
Station {2

(2)

(2}

(1}
(2)
{3)
(4)

()|

ﬁ

SDC observer
Table 30" x 45"
Student seated

(@)

Kodak Carousél slide projector

HPI Telescreen "T", Model #605T
Rear projection screen

Figure 40,

Wollensak Slide-~Synch Audiovisual
Cassette Playback Unit

Wollensak monophonic headphone,
Model A-0483

Loaded slide tray and audio
cassettes

Student instructions, PI cext,
tests, etc, '

Classroom Configuration for Stage 2 Validation Trials
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Plans for monitoring and adminigtering the Stage 2 trials were as follows:

Brief students about t%* . -ilidation.
Adminiater, collect, and check background information forme

Monitor instructional materials trial, recording beginning and ending
clock time for each lesson element, answering student questions and
recording student difficulties. :

¢ Observe student scoring of enabling tests. (Criterion tests were
scored later by the validation team.)

¢ Administer attitude questionnaire and the ATC Programmed Instruction
Critique (Form 3ABR64530-1).

e Give instructional materials to ATC instructora and job specilalists

for critique (materials to be reviewed and mailed back within two
weeks). '

Stage 3 Validation Trisls

For the Stage 3 validation trials SDC planned to administer the Block IV
lessons to 20 IM specialist course students at Lowrey AFB, in conditions
approximating those in which the lessons would actually be used. All students
were to be selected by the Air Force from the ongoing course. Two classrooms
were used for the sessions, one of which wis used only for the audiovisual

equipment. Remedial instruction was giver. in both rooms. Figure 41 shows
room configuration used.

The validation team was to consist of two SDC project members and two ATC

instructors. Plans for monitoring and administering the Stage 3 validation
trials were as follows:

Brief students about the validation.
® Administer, collect, and check background information forms.

® Monitor instructional materials trial, recording beginning and ending

time for each lesson, answering student questions and recording
student difficulties.

& Score criterion test.
Administer attitude questionnaire.
2 Administer end of block‘test.
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Figure 41 shows the room configurations used.

Classroom Configuration

N

@0 ©Y

X ' ' 1

X L

00 00 o Ba ©d

Audio Visual Room Table Layout

- | @
@‘ ®0 o

=T
4

X Validation Team Observer ® wollensak Slide-Synch

1 Instructor :ll-‘:;g\":;u;iigassette
D Table . ® wollensak Monophonic
@ Student Seated Headphone, Model A-0483
@ Kodak Carousel Slide Projector " @ Loaded Slide Tray and
@ HPI Telescreen "'i:". Model #6057 . Audio Casse:tes

Rear projection screen

Figure 41, Stage 3 Validation Trials Room Configuration
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SUBSTEP 11-2. CONDUCT VALIDATION

Once planning of a validation is complete, the conduct of the trials is a
relatively simple matter. The validation plan is followed unless unforeseen
events make this impossible. For the small group trials, Stage 2, SDC was
able to conduct the validation trials just. as planned. For the group field
test validation, Stage 3, the Air Force requested SDC to limit the materials

to be validated to those for Block IV, Lessons 1-~8, with which request SDC
complied. '

SUBSTEP 11-3. DETERMINE FINDINGS AND REVISIONS REQUIRED

The parts of the validation plan pertaining to validation measures, analysis
ﬁlanning and revision planning are to be followed in performing this substep.
It may happen that an analysis not anticipated at the planning stage will
suggeat itself during the data analysis, and, if appropriate data are avail-
able, then such an analysis may be added during this substep provided enough
funds and manpower are available to perform it.

A summary of SDC's analysis findings and revision decisions is presented
below.

Stage One Findings

Informal notes taken by the course developers during intensive debriefings
with those who played the role of students in the Stage 1 individual assess~
ments at SDC provided the basis for revisions made prior to fie1d4tryoute.
In general, the print and audio-visual presentation technique proved to be
satisfactory during this internal review, though portions of the procedural
instructions often require rewrite. No formal specifications or records
were kept of the changes made.
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Stage Two Findings

Four out of thirteen lessons had mean percent correct scores of less than
85X, making those lessons candidates for revision. About a third of the
total number of enabling and criterion items were missed by at least one

student, making those ftems and their associated instructional frames par-
ticular candidates for revision. ‘

An analysis of the learning times for lesson elements versus times for the
currently taught lessons shows that the mean time savings over all lessons

was 40X, vanging from 34 to 70 percent per lesson and from 23 to 74 percent
per student.

Analysis of the attitude survey data shows that results generally sdpport
the positive findings with respect to performance and learning time. The
‘median rating over all attitude items and lessons was 7 on a 10-point rating
scale in which 10 was high or positive. Highest ratings were for items

pertaining to whether the material holds students' interest and to the util-
ity of the tape/siide presentations,

~ Instructor critiques and the attitude data were used to guide the types of

revisions made, as was the analysis of the incorrect answers for test items.

Figure 42 shows the revision percentages for each lesson for the Stage 2
validation.
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¥ %’
@ ) v ~y
'bsl e;c? &? Q-& va
& 4§‘§'¢ N & & o 7
() N & Ay N Ny
& Qo E gy o] )
Nl ¢ i
A 30 55 35 0
B 30 45 10 0
C 30 30 0 0
D 40 20 0 30
E 20 5 0 (N/A)
1 20 (N/A)* 60 (N/A)
2 80 30 35 10
3 70 5 15 35
4 35 35 0 30
) 45 35 25 5
6 50 40 10 5
7 55 25 35 (N/A)
8 75 0 25 {N/A)
Mean 45 25 20 15

*No Enabling Test for Lesson Module 1

(Note: Contents of table are estimates and have been rounded
to nearest 5%.)

)

Figure 42, Lesson Module Revision Percentages (Stage 2)
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Stage Three Findings

No Block 1V lessons had mean percent correct scores of less than 85X in the
large group field trials. In the Stage 2 trials, four of these lessons had
wmean percent correct scores of 70-84, SDC concludes that revisions made
after the Stage 2 trials were effective in improving student performance.
In analyzing errors on ﬁart4cular items from the Stange 3 trials, it was
found that about a fourth of the total number of enabling and criterion
items were missed by at least 15X of the students, making those items the
focus of the Stage 3 revisions,

An analysis of learning times for the new Block IV lessons versus times for
the currently used lessons shows a mean time savings over all Block IV lessons

of 472% with a range of 21 to 82 percent over lessons and a range of 34 to 52
percent among students.

Analysis of the Stage 3 attitude data show very favorable attitudes towards
the self-paced materials. The lowest mean ratings were still well above the
midpoints on the rating scales. Lesson 2 received the lowest mean rating (7)
and lesson 8 the highest (9). |

Figure 43 shows the estimated revision percentages for each lesson for the
Stage 3 validation.
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37 N L ~N 17 ~
57 554 Fid f.p sii
I8 Segd FI8 F&4  Fas
1 2 (N/A)Y* 0 (N/A)

2 5 2 0 0

3 11 0 4 0

4 8 0 2 0
5 2 0 0 0

6 24 3 20 0
7 7 0 6 (N/A)
8 0 1 0 (N/A)

Mean 7 1 4 0

*No Enabling Test for Lesson Module 1

(Note: contents are estimates and have been rounded
to nearest 5%.)

Figure " 43. Stage 3 Validation Lesson Revision Percentages
SUBSTEP 11-4, MAKE REVISIONS

Revisions to materials are made after each validation stage. SDC revised both
. instructional items and procedures after the Stage 1 validation. The revised
materials were then used in the Stage 2 validation and revised materials
resulting from the Stage 2 validation were used in the Stage 3 validation, .
This cyclical validation process will be continued by the Air Force after the
materials ars in use in the IM course,

The revision process itself 19’11ke that for the original preparation of the
instructional materials, Step 9.

STEP 12, PREPARE COST ANALYSIS REPORT

A cost analysis is not always a mandatory step in the preparation of instruc-
tional materials. 1Its preparation is to be encouraged however, since valuable

information that can be used in the future to iaprove instructional materials
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STEP 12
Prepare Cost Analysis

‘

Substep ]12-1
Prepare Records of
Direct Man-Hour

Data

Substep 12-2
Prepare Records of
Materials Cost

!

Substep 12-3
Prepare Production
. Configuration Cost
Estimate Rationale

!

Substep 12-4
Prepare Production
Configuration Cost
Estimate

v

End

-

Figure 44, Substeps in Preparing Cost Analysis
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development procedures 1is thercby preserved and made accessible., There 13
a certaln amount of controversy at present about the amount of time that
i3 required to develop effective programmed instructional materials., If

all teams developing such materials would keep manpower times and malerial
costs, much more accurate estimates would soon be available.

Figure ‘44 shows the substeps involved in preparing a cost analysis report
of the sort requested by the Alr Force for the IM course,

SUBSTEP 12-1. PREPARE RECORDS OF DIRECT MAN-HOUR DATA

As an instructional materialg development project begins, forms should be
developed to record man-hours expended. The form used by SDC for the IM
course is shown in Figure 45.

Man-Hour Recording Form
Direct Man
Hours
Phase 1
Analysis of IM Course 104
Selection of Course Segments 37
Preparation of Technical Report .34
175
Phase I1I
Task Analysis 332
Development of Learning Objectives 417
Figure 45. Portion of Man-Hours Data Collection Form
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SUBSTEP 12~2. PREPARE RECORDS OF MATERIALS AND RELATED COSTS

A form similar to the Man-Hour Recording form was used to record costs of
materials, travel, duplication, and so forth. Figure 46 shows a portion
of the form used for this purpose.

Materials and Rélated Cogts Form

Costs in
Dollars
Phase IV

Editorial support 729
Reproduction ‘ 2,874
TDY Travel 324
" Black Slide Trays (180) 2,614
| 35 MM duplications of 545 (29 sets) 4,794
Visual arts support 340
Tape cassette duplication of 11 (29 sets) 1,058
12,733

Figure 46. Portion of Materials and Related Costs Form

SUBSTEP 12-3. PREPARE ESTIMATE OF PRODUCTION CONFIGURATION COSTS RATIONALE

SDC was asked what materials development costs would be if instructional
development work was performed in a production configuration. This estimate
wag to be based on the costs we incurred in a configuration that was assumed
to be basically research and develbpment oriented,
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A rationale to account for the differences in costs in the two types of
configurations is therefore required. SDC preparcd two sets of assumptions
for this substep to account for cost differences due to configuration, These
acts of asauﬁptione appear in Part Threc, Phase IV of this report. The first
set of assumptions applies to costs for a true R&D configuration versus a
production configuration. The second set applies to costs in the SDC con-
figuration, which was considerably more production-oriented than would be
mény research and development efforts, versus reproduction <onfiguration,

' In a true RéD configuration, the methodology and strategics fequired to
produce the instructional materials would have been developed especially
for the IM project, adding considerably to direct man-hour costs. In SDC's
configuration, methodologies and strategies for performing each phase of
the work had already been developed for earlier projects and needed only to
be adapted to the IM project. In a production configuration, existing
methodologies are adapted to a number of different projects at the same
time, g6 that personnel and materials are shared over a number of similar
projects and the costs of special production equipment are shared also
among a number of projects. Persons performing a specific task for an
instructional development project tend to be quite specialized, in compar-
1son to R&D project personnel, because the volume of work for that specific
task is great. Therefore, specialists at different salary and skill levels,
and with varying kinds of skills, can be utilized efficiently, lowering
direct man-hour costs. For example, in an R&D configuration, one person
might develop instructional strategies, perform task analyses, write in-
structional frames, and record audio material. 1In a production configur-

-ation, these tasks would be assigned to different people, at widely dif-
fering salary levels.

In a military setting, any of the three configurations described can be
found, and each would be appropriate for a different gset of conditions.
The production configuration is, of course, to be preferred when conditions
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make the applications possible., And, even then, an R&D.unt; is required
to serve the production unit, so that advances in methodology, equipment,
or theory can be made and applied to production,

g

Conditions that make a production configuration possible are as follows:

e Organization is large enough to allow great gpecialization among
workers and a variety of equipment in-house.

¢ Volume of work is great enough'that each specialist group can be
kept busy full time,

¢ Instructional materials development methodologies, strategies, and
techniques are efficient enough and versatile enough to be adapted
to many different kinds of training needs.

¢ Advances in the state-of-the-art are infrequent enough that pro-
duction personnel do not have to be retrained for each project or
at short intervals.

¢ Well-trained personnel for each specialty are available to the
organization.

As .you may, have guessed,,there are few true production corfigurations in .
existence today. The state-of-the-art is constantly changing. Methodologies
are constantly being improved, or at least changed. It is difficult to find
well-trained programmed instruction frame writers -- indeed this task is still
c?néidered to be an art or a special talent by many persons working in the
f}eld. However, the military has a unique opportunity in the area of instruc-
¢ional materials development, due to its size, its enthusiasm for training

~ or being trained, and its willingness to undertake large-scale research
projects, '

SUBSTEP 12-4. PREPARE PRODUCTION CONFIGURATION COST ESTIMATE

Cogt figures and the production estimation rationales were used by SDC to
prepare the cost analysis. This analysis is contained in Appendix E, It
reports cost figures developed in substeps 12-1 and 12-2, lists
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the estimation assumptions from substep 12-3, and contains estimates of the
amount of reduction in costs that might be expected in a true production
configuration. These veductions are relatively small due to the fact that:
SDC's configuration is production-oriented to a considerable degree. Figure

47 shows a portion of the summary of these estimates.

Other types of cost analyses might be useful in the military setting. For
example, a cost-benefit analysis might provide useful information in which
costs incurred in development of materials are evaluated with respect to’
improvements in trainee performance or to decrease in aptitude levels re-
quired to complete the course satisfactorily.

Potential Cost Reductions
In a Production Configuration

Phase III % Reduction
Develop Instructional Materials 5%
Perform Pilot Study - 5%
Develop Hanagemenl Strategy ] ' 0%
Prepare Technical Report A 207%

Figure 47, Part of the Sunmary of Potential Cost Reductions
Estimated from SDC's Costs
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APPENDIX A

CENTRAL FILE LISTING.
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JINVENTORY MANAGEMENT SPECIALIST CENTRAL FILE LISTING

C DOCUMENT
"FILE ¢ CONTROL ¢ : SUBJECT
001 64530-1 PLAN OF INSTRUCTION ~ Inventory Management Specialist.
002 STS 645X0 ‘ ‘Inventory Manasehent Speciaiiat and
’}nventory Management Supervisor, 7 November 1969
003 TDLO-1 Lesson Plan - Orientation
004 64530~1-1I-2 Lesson Plan - Alrman Supply Career Field
005  64530-1~1-3 Lesson Plau - Communications Security
006  64530-1~1-4 Lesson Plan ~ USAF Supply System
007 64530-1-1~5 Lesson Plan -~ Air Porce Stock Fund
008  64530-1-I-6 Lesson Plan -.USAF Supply Manual
009  64530-1-3¥-7 Lesson Plan - Master Cross RéferencgfLiaﬁ
»010  64530-1-1-8 Lesson Plan - Illustrated Parts Breakdown
011  64530-1-1-9 Lesson Plan ~ Cataloging Handbooks
017  64530~1-1-10 Lesson Plan - USAF Federal Supply Catalogs ,
013 64530~15I-11 Lesson Plan ~ USAF Interchangeable and Substitute quuping,'}
- - . Stock List, . - A : I
014 64530-1-1-12 Lesson Plan ~ Index of Cataloging PublicatIons -
015 64530-1-I-13 Lesson Plan ~ Research Functions L
016  64530~1-11-1 Lesson Plan ~ Standard Base Supply System
017 64530-1-1I-2 Lesson Plan - Internal and External Records
018  64530-1~I1-3 Lesson Plan ~ File Maintenance Procedures
019 64530-1-1I-4 Lesson Plan ~ Remote Operations
020  64530-1-11-5 Lesson Plan - Supplies Issue Procedures
021  64530-1-1I-6 Lesson Plan ~ Repair Cycle and DIFM Control
022  64530-1-11~7 Lesson Plan - Rejecte and Inquiries
023  64530-1-11-8 Lesson Plan - Bench Stock Operations
024  64530-1-11-9. Lesson Plan ~ Supplies Inventory
025 64530-1-1I-10 Lesson Plan - Item Accounting & Mainfenance Support
Punctions
026  64530-1-11i-1 Lesson Plan ~ Stock Control Levels
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- 046
047
048
049
050
051
052

053

054

055
056

DOCUMENT

CONTROL #

© 64530-1-111-2
- 64530=1=11(-3

643530-1-111-4
64530-1~1I1-5
64530-1-111-6"

64530-1~111-7
64530~1~I11-8
64530-1-111-9

64330-1-111~10

64530-1-111~-11

64530-1-I11-12

64530-1-111~-13

64530-1-111-14
64530-1-111-15

64530~1-1V-~1
64530-1-1V-2
64530~1-1v-3
64530-1-1V~4
64530~1~1V~5
64530~1~1V-6
64530-1-1V-7
64530-1-1v-8
64530-1-1V-9
64530~1~-1vV~10
64530-1-1V~11
64530-1-1V-12

64530-1~-1V-13

64530~1~1-2(N)
64530-1~1-3 (N)
64530~1~1-4 (N)

SUBJECT .

Lesson Plan - Initial Spares Support Lists

Lesaon Plan - MILSTRIP Requisitiona

Lesson Plan ~ MILSTRIP Related Products

Lesaon Plan ~ Base Procurement ' -

Lesson Plan - Due-Out Revalidation and Due~In
Reconciliatic.

Lesson Plan ~ Materiel Control

Lesson Plan - Monitoring Priority Requirements
Lesson Plan ~ Receipts & Due-Out Releases

Lesson Plan - Stock Balance & Consumption Reports
Lesson ?lan - Base Excesses _
Lesron Plan ~ Shipments & Transfers
Lesson Plan - Document Control

Lesson Plan - Stock Control Functionsg
Lesson Plan - Manual Accounting Sys;ems ' :
Lesson Plan - Air Force Equipment Management System ’
Lesson Plan - Allowance Documents _

~ Lesgon Plan - Authorization Procedures

Lesson Plan -~ EAID Recoxds
Lesson Plan - Equipment Issue Procedures

- Lesson Plan - Equipment Turn-In Procedures

Lesson Plan - Adjusting EAID Records
Lesgon Plan - Igter-Custody Transfers
Lesson Plan - REM Procedures

“Lesgon Plan - Reports and Special Procedutes

Lesson Plan - Equipment Inventories

Lesson Plan - Individual Equipment & Tool Issue
Procedures - . . :

Lesson ?lan - Equipment Managémehf Fnhctions
Study Guide/Workbook - Airman Suﬁply Careér Field
Study Guide/Workbook - Communications Security
Stu’y Guide/Workbook - USAF Supply System
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064

065
066
067
068
069
070

071 -

072
073
074
075
076
077
078
079
080
081
082
083

084

DOCUMENT

CONTROL #
64530-1-1-5(N)
64530-1-1-6(N)
64530-1-1-~7(N)
64530-1~1~8(N)
64530-1-1-9¢N)
64530-1-1-~10(N)
64530-1-1-11(X)

64530-1-1~11(X)

64530~1~1-12(N)
64530-1~11-1
64530-1-11-2
64530-1~11-3
64530-1-11-4
64530-1~11-5
64530-1~11-5
64530-1~11-6
64530-1~11-7

64530-1-11-8

64530-1-11-9
64530-1-11-9
64530-1~111-1(N)
64530-1~111~1A
64530-1~111-1B
64530-1~111~2(N)
64530-1-111-3(N)
64530-1~111-4 (N)
64530-1~111~5(N)

64530-1-111~6(N)

64530-1-111-7(N)

SUBJECT

Study Guide/Workbook
Study Guide/Workbook
Study Guide/Workbook

Alr Force Stock Fund
USAF Supply Manual
USAF Master Cross Reference List’
Study Guide/Wlorkbook -~ Illustrated Parts Breakdown
Study Guide/Workbook Cétalogins Handbooks ‘
Scudy Guide/Workbook - USAF Federal Supply Catalogs

Workbook - USAF Interchangeable & Substitute Grouping
Stock Lists

Programmed Text - USAF Interchangeable & Substitute
Grouping Stock Lists ‘

Study Guide/Workbook
Study Guide/Workbook:
Study Guide/Workbook
Study Guide/Workbook
Study Guide/Workbook ~ Remote Operations

1

Index of Cataloging Publications

t

Standard Base Supply System

Internal 'and External Records

File Maintenance Procedures

Workbook - SuppliesJIssue Procedures

Programmed Text - Supplies Issue Procedures

Study Guide/Workbook - Repair Cycle and DIFM Control
Study Guide/Workbook - Rejects and Inquiries

Study Guide/Workbook - Bench Stock Operations
Workbook - Supplies Inventory

Programmed Text - Supplies Inventory

Study Guide ~ Stock Control Levels

Workbook - Stock Control Levels

‘Workbook = Stock Control Levels

Study Guide/Workbook - Initial Spares Support Lists
Study Guide/Workbook - MILSTRIP Requisitions
Study Guide/Workbook - MILSTRIP Related Products

Study Guide/Workbook -~ Inventory Management Specialist
Course

Study Guide/Workbook
Reconciliation

Study Guide/Workbook

Due-Out Revalidation and Due-In

Haferiel Control
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089
090
091
092
093
094
095
096
097
098
099
100
101
- 102
103
104
105
106
107

108
109
110
110A
111
112
112A
113
114

DOCUMENT
CONTROL #
64530-1~T1I-8(N)
64530~1-ITI-9(N)
64530~ . ~I1I~10(N)

64530-1~111-11 (N)
64530-1-111~12(N)
64530-1-111-13 (N)
64530-1-111-14 (N)
64530-1-111-16 (X)
64530-1-1V~1(N)
64530-1-1V=-2(N)
64530-1-IV=3(N)
64530-1-IV~-4 (N)
64530-1-1V=5(N)
64530-1-1V=6(N)
64530-1-IV-7 (N)

- 64530-1-1V-8(N)

64530~1~IV-9(N)

64530-1~1V-10(X)
64530-1-1IV-10(E)
64530-1~-1V-11(N)
64530-1-1v-12(X)
64530-1-1V-12(X)

64530~1-TV-13(N)
HO TSLS-2

HO TSLS-3

TSLS-4

HO TSLS-5
64530-1-I~GEN-1{N)
64530~1-1

' 64530-1-1-2(X)

64530-1-1-3(X)

"Study Guide/Workbook

SUBJECT

Study Guide/Workbook - Monitoring Priority Requirements
Study Guide/Workbook - Receipts and Due-Out Releases

Study Guide/Workbook - Stock Balance and Consumption ‘
Reports

Study Guide/Workbook

Base Excesses

Shipmenfs & Transfers
Study Guide/Workbook - Document Control
Workbodk - Stock Control Functions

Study Guide ~ Manual Accounting System

Study Guide/Workbook
Study Guide/Wotrkbook
Study Guide/Workbook - Authorization Procedures

Study Guide/Workbook - EAID Records

Study Guide/Workbook =~ Equipment<lssue Procedures

Study Guide/Workbook - Equipment Turn-In Procedures

Study Guide/Workbook - Adjusting FAID Records

Study Guide/Workbook - Intercustody Tfansférs

Study Guide/Workbook - REM Procedures

Workbook - Reports and Special Procedures

Programmed Text - keports and Special'Ptdcedurea

Stud§ Guide/Workbook -~ Equipment Inventories

Workbook - Individual Equipment and Too¥.lasue Procedures

Programmed Text - Individual Equipment and Tool Issue
Procedures

Allowance Documenta'

Workbook - Equipment Management Functions

Federal Supply Catalog - Mister Cross Reference List
Master Index ’ | . |

AFM 67-1 Volume I ~ Part One

AFM 67-1 Volume II - Part Two

Handout - General and Research

Handout TDLO-1 Orientation

Handout — Airman Supply Career Field

Handout ~ Communications Security
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DOCUMENT
FILE # CONTROL # SUBJECT

115  64530-1-1-4(X) Handout
116  64530-1-1-5(X) Handout
117 .6453011-1-6(X) Handout
118  64530-1-I-7(X) Handout
119  64530-1-I-8(X)  Handout

USAF Supply System

Alr Forée Stock Fund

USAF Supply Manual .
USAF Master Cross Reference List

]

Illustrated Parts Breakdown

119A 64530-1-1-8 Handout - General Airplane (T.0. IT-38A-4-1)
120 64530-1-1-9(X) - Handout - Cataloging Handbdoks
121  64530~1-1-9-1 Handout - Cataloging Handbook (H2-1), Part 1, Grodps
and Classes
122 64530-1-1-9-2 ?a:dout - Cataloging Handbook (H2—3), Part 3, Alphabetic
ndex

123 64530-1-I-10(X) Handout - USAF Federal Supply Catslogs
124  64530-1-I-10-1 Handout - Federal Supply Catalog, Identification List

(FSC 1610) }
125  64530-1-1-1G-2 Handout ~ Introduction to Federal Supply Catalog (C-1-AF)
126 64530-1-1-11-1 Handout -~ USAF Interchaangeability and Substitution

Grouping Stock List

127 64530-1-1-11-2 Handout ~ USAF Stock List and Related Publications
- System (S-1) - .

128  64530-1-1I-12-1 Handout - Index of USAF and DOD Federal Supply Catalogs
and R2lated Cataloging Publications USAF S-2A-1

129  64530-1-1-12(X) Handout -~ Index of Cataloging Publications
130 64530-1-I-13(N) Workbook ~ Research Functions

131 64530-1-I-13- Handout - Research Problems
ASB(X)
132 64530-1-I1I-1 Handout ~ Standard Base Supply System"
1324 64530-GEN-II(N) Hapdout - Codes, Data Elements, and Formats
133 64530-1-11-2 Handout - Internal and External Records
134  64530-1-11-3 Handout ~ File Maintenance Procedures
135 64530-1-11-4 Handout ~ Remote Operations
136  64530-1-11-6 Handout - Repair Cycla and DIFM Control
137  64530-1-11-7 Handout - Rejects and Inquiries
138 64530-1-11-8 Handout - Bench Stock Operations
139 64530-1-I1-10 Handout =~ Item Accounting and Mafntenance Support
Functions
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FILE ‘

140
TY S
142
144
145
146

‘ 147
148
149
150
151
152
153
154
155

. 136
157
153

159
160

161
162
163
184
165
166
167
168

189

DOCUMENT
CONTROL #

64530--1-GEN-II (N)
64520 1--GEN~T1I(N)

64530-1-111~2(X)
645301 -111=3(X)
64570 1-111~4 (X)
64530-1-111~5(X)
64530 1--111-6(X)
6457G-i~11-7 (X)
64530 . -111-8(X)
6453 1-I11-9(X)
64530-1-117-10(X)
64530~1=111-11 (X)

64530 L-T11-12(X)
54530-4-11i-13(x)

64530-1~111-14(X)
64530~ 1~GEN-IV{N)
64530-1- Tu~1(X)
64530~ 1-TV-2(X)
64530-1-1v~2-1

645301~ 1¥-2-2
645201~ 1V-223

64530-1-1v-3 (X)
64530~1--1V-4 (X)
64530-1-1V-5(X)
64530-1-1V~6 (X)
64530-1-1V-7 (X)

- 64530«1-1V-8 (X)
64530+1-1V~9 (X)

64530-1~1V-11 (X)
66530»1»:gw131x),

- BEST COPY AVAILABLE

Handout
Handout
Hindout
Handout
Handout

. Handout

Handout
Handout

Handout

Handout
Handout
Randout
Handout
Handout
Handout
Handout
Handonit

Handout

- - .
= Allowance Documents

. SUBJECT

Codes, Data Elements, and Formats
Codes, Data Blements, and Formats
Initial sﬁarea Support ldiste
MILSTRIP Requisitions

MILSTRIP Related Products

Base Procurement

Due-~Qut Revalidation and Due-In Reconciliation

Materiel Control

Monitoring Priority Requirements
Receipts and Due-Out Relesses ,
Stock ‘Balance and Consumptilon Reports
Base Excesses !
Shirments and Transfers

Docuireni Control

Stock Control Functions

Codes, Data Elements, and Formats

Air Force Equipment Management

Handout - AFR 0-10 - Index of Allowance Source Codes
and Organization Tables

Handout ~ TA0O6 - Organizational and Administrative
Equipment ' ‘

Handout - TAOl6 - Table of Allowance for Personal and
Purpose Clothing and Equipment USAF

Spectial
Handout
Handout
Handout
Handout
Handout
Handouz
Randout
Randout
Handout

-~

-

]

H

i

Authorjzation Procedures

EAID Records ’
Equipment Iesue Procedures
Equipment Tura-in Procedures
Adjusting EAID Records
‘Intercustody Transfers

REM Procedures

Zquipmerit Inventories
Equipment Management Functlons
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DOCUMENT

FILE ¢ CONTROL # SUBJECT

170  64530-1-1-13 Chart Summary of Publications used in Block I

171  64530-1-II-3 Handout ~ Problem 12

172 64530-1-II~5  Handout - Problem 1 and Problem 2

173 64530-1~1I~5 Séript = Supply Issue Procedures

174  64530-1-11-5 Problem 1, Problem 2, and Problem 3

175  64530~1-1I-6 Handout - Problem 9 DIFM Listing *

176  64530-1-I1-~7 Handout - Problem 3, Problem 4, Problem 5, Problem 6 .

177 64530-1-11-8 Handout - Problems 10, 11, 12, 13 and 14

178 64530-1-1I~10  ~ Handout - Problems 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36 ‘

179  64530-1-III-5 ~  Handout - Problem$ 12, 13, 14, 15

180  64530-1-III-7 - Handout - Problems 4 and 5

181  64530-1-1I11-8 Handout - Problems 4 and 5

182  64530-1-III-12 Handout - Problems 7, 8 and 9

183  64530-1-11I-14 Handout - Problems 23 thru 37

184  64530-1-1V-10 Handout - Register of Control Numbers ~ Problems 1 and 2

185 64530-1-1V-12 Handout - Problems 1 thru 12

186 64530-1~Iv-i3 Handout - Individual Evaluation Projecf.- Problems 22-37

187 RFQF33615-71-Q- Development of a Prototype of an Individual Instructional

2181 : System (Inventory Management Specialist Course)’

188 Occupational Survey Report for the IM Specialist

189  64530-1 Written and Performance Test (A-F)’

190 ' 64530-I1 Written and Performance Test (A-F)

191 64530-II1 Written and Performance Te§t (A-F)

192  64530-1v Written and ferformance Test {A-F)

193 AFM 67-1 Vol. I, Part One, Chapters 2, 10, 12

194 APM 67-1 Vol. I, Part Four, Chapters 3, 12

195, AFM 67-1 Vol. II, Part One, Chapters 1,3,4,6,7,8,9,11,14,16,17

196 AFM 67-1 Vol. II, Part Two, Chapters 1 thru 23

196a AFM 67-1 : Vol. II, Part Two, Amendments 7,8,9

196b AFM 67-1 Vol. I1, Part Two, Amendnente 11, 12

197 AFM 67-1 Vol. IV, Part One, Chapters 5,6,7,8,9,10,19,21,22




DOCUMENT
CONTROL #

CDO 64533
CDC 64533

CDC 64533
i

AMRL-TR-6851

AFSC 645X0/647X0

SUBJECT

Inventory Management Specialist, Volumes 2, 4, 5
Workbook, Volumes 1, 2, 3, 4

Handout (TSLS-4) AFM, Vol. 1 ~ Part One

Block I Transparencies 117-123 (Missing) ‘

Block II Transparencies 222, 224, 225, 226, 227, 231-234
Block 111 Transparencies 315

Block 1V Trahsparencies 40-1434 :

LEARNER-CENTERED INSTRUCTION (LCI): Volume II -- Job
Behavioral Description for AFSC 322x1x, August 1968

UNITED STATES AIR FORCE JOB INVENTORY, Inventory
Management and Materiel Facilities Career Ladders,
15 July 1971

131,//3'2—



v APPENDIX B

METHODS AND MEDIA SEfECTION MATRIX . = Iy
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" MANAGEMENT PLAN
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gnDBSCRIPTION OF CHANGES REQUIRED FOR THE SELECTION MANAGEMENT FUNCTIONS

5}A plan for each new function or function for which changes are required due - R

ﬁﬂto the. effect of IM couree individualization is offered in this section. .

g For the eake of clarity, functions that must he performed, but for which no"”' |
changea are required, are listed with the notation No Changee Required. |

1

ICOIIect Student Background and Characterietice Data ) o .

- No chongcs required.

Eetimate Student Course Completion Date-

" The purpose of estimating of each student’'s completion date ie three&fold: -
_to aid in etudent incentive management; to aid in predicting effective ‘
" allocation of instructional resources; and to assist in ‘scheduling studentsv' o
for aseignment to non-individualized portions of the course and for joh
. assignment after course completion. ‘

* The initial estimate of completion dates will be based on student background
 data, such as AFQT score, AQE score for A and G, and student expetiencevin '
" the career ladder prior to the course. Until more empirical data are qollected
on the rates of gtudent progress, it is difficult to provide an adequatek
iaigorithm for estimation of completion dates.. It 1is suggested that the -
time values shown in Table C-1 be aseigned for use until actual data are i
»vaileble. Validation studies completed show generally greater tive savings
‘than those shown in Table cC-1. ‘ o
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Table C-1., 1Initial Estimates of Course Completion Dates

-

Student Baékground and Estimated Time to Comﬁlete
Characteristics Category Individualized Portions of the Course
AFQT Category 1 or 2; AQE'A ;nd/or G- 50% of current course time,

70 up; has been a Supply Helper or
Apprentice Specialist prior to
course,

AFQT Category 1 or 2; AQE A and/or G 55% of current course time,
60-69; has been a Supply Helper or g o
Apprentice Specialist prior to course,

AFQT Cateéory 1 or 2; AQE A and/or G 60% of current course time,
60 up; has not been a Supply Helper S '
or Apprentice Specialist,

AFQT Category 3; AQE A and/or G 65% of current course time,
60 up; has not been a Supply Helper
or Apprentice Specialist.

AFQT Category 3; AQE A and/or G : 70% of current course time.
60 up; has not been a Supply Helper -
or Apprentice Specialist

AFQT Category 1-4, AQE A and/or G 75% of current course time,
50-60; has been a Supply Helper or
Apprentice Specialist .

AFQT Category i-a, AQE A and/or G 80% of current course time.
50-60; has not been a Supply Helper . N .
or Apprentice Specialist.

AFQT Category 1-4; AQE less than 50. 90X of current course time.
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Theae initial completion estimates should become a part of the initial Student
;irllnning Report and thus should be supplied by the administrative staff to
f_insttuctore. An instructor can then discuss this date with the student and

: progress.

‘ Prepste Reports for Student Planning and Scheduliqg

‘}oxpisin the process whereby the date will be revised to correspond with student |

‘Becsuse individualized portions of the IM course will be self—paced, instructore

will need aids for organizing and structuring their planning activities.‘ A
report form in which the progress of an individual student can be gummarized
’"wiildenable‘the instructor to evaluite the student's p:ogress and to counsel
him more effectively; Figure c-1 shows a report fotm‘that is useful in

" planning snd for analysis within individualized instructional systeﬁs. ’Idesliy»ﬂ R

the Student Report would be updated daily.

ALLOCATE AND SCHEDULE RESOURCES AND STUDENTS

'Inefruotional resources (facilities, equipment, materials, instructors, etc.)
must be initially allocated by the administrative staff and then)scheduled oh‘
" & daily basis by course instructors, Individualization‘of the course increases
~ allocation and scheduling problems somewhat, compared to the traditional inetiuc—
tional activities as a group. The fact that only a portion of the"eou:ss 18
- individualized could increase scheduling problems also, particularly the sched-
~ uling of students.: ' |

Several routes through the IM course may‘be,fessible, but the simplest and
sasiest to schedule would be o group-pace the lesson modules in Blocks I-III
" and reserve self-pacing for Block IV,
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STUDENT REPORT FORM

Name ,
SSN - _ ‘ ' AQEA__' 6
Class L ‘ oo AFQT

Start Date = Completion Date - Pre~Course Eiperiencé -

Estimated completion dates for LessoalModules 1-8¢

1 2 3 4 5 6 7. 8. .

‘Hodule Entry/Completion Data and Criterion Task Scores:
‘dDAEhter’date and timel R . |
@ Enter S (Satisfactory) or U (Unsatisfactory)

| Date Time . = ‘ ) Date  Time -
Module 1 begun:. _ O - todule 5 begun:
‘Module 1 comp.: - ' Module 5 ‘comp.:
Task 1: (1)) Task 1:
Task 21 ' . ‘
Task 3 - » Module 6 begun:
Task 4: ‘ Module 6 comp.: _ . . .
: - - Task 1t : ‘
Module 2 begun: . : . Task 2:
Module 2 comp.: : : Task 3:
Task 1: ' Task 4:
\ Task 2: ‘ .
l , : . Module:7 begun:
Module 3 begun: Module 7 comp.: N
Module 3 oemp.: Task 1:
Task 1: Task 2:
Task 2: ' ) T Task 3:

) ' Task 4: o
Module 4 begun: 4 : )
Module 4 comp.: ‘ Module 8 begun: !

Task 1: Module 8 comp.: )
Task 2: ~ Task 1:
Task 2:
Task 3:
Progress .Summary:

Figure C-1. Student Repori Form 
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,;;The maj v disadvantage 13 that for the first 30 hours that have been
”fjindividualized, the benefits of self-pacing are lost. Students complete an

‘lfindividual sslf-paced ‘module and then return: to group—paced instruction._-

ifStudanta who finish before the time allotted for the individualized instruction

"‘5?ia up will not be a problem particularly, since they can be diamissed ror the _"f‘“

day or can assist instructora as tutors ‘and demOnstrators. Exceptionally
8low studenta will be somewhat more of a problem in that tney may - not be able
to finish in the allotted time. A solution to this problem - wsshback,
fextra time, remedial instruction or another action ~- will be best. arrived c

© at as a policy. decision of scliool administrators, taking into account'the fact .

‘that practice over: several hours 1s not usually an effective way “to produce
- lsarning, particularly in slow atudents. - o f'j{:v

'> A possible alternative to group-pacing the firat three blocks. of inatruction

' would be to take the individualized lessons out of their current sequence among
group-paced lessons and group them all together. Subject matter experts

‘ would have to be consulted to identify any lesrning problems likely to be caused

'by altering the normal sequencs “of course content, -§§

A‘ ¢ Agsuming that Block IV will be individualized and self-paced, to avoid
scheduling problems it will be most satisfactory to utilize severai of. the
p.instructora to work within this last _portlon only, as is the practice in the
‘current course. This set of instructors can accept new Block v students each

instructor will be responsible for one or two lesson modules only. “This
allocation method allows the school to keep the instructor—student ratio
Abalanced more efficiently than would be possible if one instructor ntayed with
a particular. group. of students until the last one finished" the couvse.‘_ "
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A

Table C-2 shows the planned student locations within Block 1V and gives
requirements for nuubers of instructors, carrels, and sets of audiovisual
materials, rooms, and sets of programmed instructional materials.

Table C-2, IM Course Resource Requirements for Block IV .
Carrels and ; ,

— Room Materials Instructors PI Materials
lLessons 1 & 2 #1 None 2 20 sets ea. lesson.
Lessons 3 & 4 #3 None 2 20 sets ea, lesson
Lessons 5-8 [ None 2 20 sets ea, lesson

12 25 1 _ ‘ i
7 20 sets ea. lesson

Totals 4 25
~ Because 8o many students will be requiring audiovisual equipment at the
beginning of lesson 2, before self-pacing has spread students among the les- .
sons, 1t was decided to locate all carrels in a room separate from that to
be used for studying the PI materials. ’

Figure C-2 ghows planned student flow within Block IV, The student enters
classroom #1. He obtains the nécessary materiale for that lesson. He begins
studying his PI text until the lesson materials direct him to an audiovisual
carrel.‘ He then poes to room #2; If all the carrels are occupied, he either
waits for one to become available or he takes a short break. Upon concluding
hie interaction with the carrel, he returns to liis original seat in room #1.
This type of interaction may be continued until lesson terminus. Upon con-
cluding the lesson, the criterion test is turned in to the instructor for
scoring. If “eficiencies are noted, a remedial prescription is generated by
the li.:tructor and remediation is carried out in classroom #2. When the
studenr has successfully completed a lesson, he turns in his materials and
either 1) stays in the sar> room and obtains new lesson materials, or 2) moves
to the room for lessons 3 and 4.
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Learning time data collected ¢..ring validation trials has been used to estimate
the times required for carrel use and to complete lessons within Block I.
Table C-3 presents this information, in hours and minutes,

Table (-3, Estimates of lLearning Times

Carrel * ﬁ;timated Median

Lessons Time Lesson Time

1 -~ = ’”' *51577
2 0:38 7:45
3 - 0:17 4:15
4 0:17 3:30
5 0:36 | 3:30
6 0:22 3:15
7 - - 2:00
8 -~ 1:00
1:30 27:30

Daily Scheduling Log

A daily student‘log will be required for each Block IV student for allocation and
scheduling on a daily basis, ¥igure (-2 presents a sample log. The log will
ald the instructors in ascertaining which resources will be used the next day,
how a student is progressing, and where a student is at any given time. The log
'ahould be designed and located so that the students themselves can ordinarily

t

enter the required information.,

The instructors can review the log at the end of the day as a planning aid,
reserve media and materials, and can prepare for tutorial help or demonstrations

required for the next day. The log book might be kept in the room in which

the carrels are, Room 2,
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" Having the student £411 out the log himself plays a part in incentive management ,.
aiding in making the student feel responsible for his‘ratg of progress, An |
‘tnstructor will need to monitor this activity rather closely at first to ensure
'that students do not set unrealistic or 1rreeponaible goals for themselves,

. Until empirical data on student rates of pvogressione are available, 1nstructors
' ghould not .push students unduly to finish quickly, Validatiqn studies completed

show that the maximum time required to finish Block IV should be less than a
Heek. »

-

Name
J °

e 1D Number

e Expected course completibh»date.

e Lesson modules complated, including
criterion tests padsed

Day lf : - | H .

e Location now

# Expected completion date/time of current module

e Expected need (next aﬁy) for:

tapa/slide equipment

tape and slide sets (which)
new lesson modulé (which)
test monitoring and scoring

practical exercisee or demonstration
(which)

,« Day 2t

‘fpﬂ; ® Location now _

‘h‘*

Figure C-3. Portions of a Daily Scheduling Log
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Student/Instructor Roster

The alliocation and scheduling plan described in this plan will require a
change to procedures for preparing a student/instructor roster, since a given

student will not have the same instructor for a specific number of days.

Instructor/Student Load Balance

Student load during the group-paced portion of the IM course can be handled much
as it 13 currently., There should be very little problem with student distribution
in Block IV classrooms because the projected median time for completion of Block
IV 18 27 hours 30 minutes -~ less than a week. Therefore, no new stude@ts will

be entering that block, since new students enter on a weekly basis, while the
previous group is still prergent. Thus, the maximum number of students assignéd,
to any given instructor would be 20, a load weil within the instructor's
. capabilities to handle.

Schedule Students for Job_ Assignment

Because all students who enter the IM course in a given week will not bé
finighing on the same day, a procedure for schedulihg students for early job
assignment might be devised, A policy decision is required as to whether students
who finish early will be given leave, kept at the school (if the time period is
short), or scheduled for job assignment early, Early assignment could mean

a change in job location, the disadvantages of which must be considered. SDC
feels that the solution to this problem is outside the scope of a technical plan,
The problem will not be particularly severe for the IM course, because the self-
paced (final) block of instruction will be only a week along, which does not -
make 1t possible for a student fo finish the codtse more than a few days early.
However, the IM course affords the opportunity to try several solutions in a°’
test bed environment to aid in selecting the best solution for the entire AIS

at a later time. A change to personnel management policies with respeét to

job assignments is probably indicated for courses that are entirely self-paced.
Recommendations in this area are outside the scope of this Plan, but will

require formulation for the operational AIS.

IToxt Provided by ERI
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Conduct Learning Sessions, Present Materials, ﬁgg;pment

Individualization changes the 1netructor{s role in the classroom. Instructors
will require assistance in learning to perform thie'new role. The inatructor's
Guides created along with the instructional materials are intended to provide
thigs assistance. SDC personnel will also brief the instructors on the materials
and on the instructor role. It is not thought that additional written
assistance will be required. Rowever, inetructota‘ehould organize a

workshop to familiarize themselves with the new materials and with their

new roles. A suggested agenda is shown below. '

o The role of the instructor in an individualized
instructional system

Student response to individualized instruction
Student motivation and incentive management
The new IM materials )

The Instructor Guides

IM course organization and student flow

New procedures for instructors

The Student Report

The Scheduling Log

Scheduling and allocation of resources for the IM course
Administrative and evaluative activities

Dry run of instructional activities
Debriefing'eritique

It is recommended that SDC personnel responsible for materials validation
attend the workshop and participate in its development,
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Monitor Student ?rogrese‘

The Inatructor's Guide also serves as an aid in-monitoring student progress,
as do the Scheduling Log and the Student Reports for planning.

Furnish Tutorial Ald, Counselling‘Bevieed Plans and Schedulee‘

When students require tutorial aid, the instructor can provideAfhia himself o
or select a capable ‘student to provide the aid. A policy decision is required'ir
as to the extent to which the capable student is to be: utilized 1in this '
ac¢tivity. An important consideration is the following: 1f students who
finish early are to be rewarded by being given leave or passes, they may
perceive tutoring as a punishment.. In addition, if a particular etudent
sets high goals for himgelf and is diverted from finishing by his initially
estimated completion date, he may also perceive this as punishment. A lack
of motivation, with respect to both course work and training, could be the.

result. On the other hand, capable students can function very’effeclivaly E S

as tutors. It may be that, if policy decisions favor use of etudents'as
tutors and réject the concept of early job assignment, a lack of emphasis on
early completion dates would be desirable. Ih this éaae. the earlieet

" eatimated date of completion could be established as that for the average
student,

Administer Criterion Tests

No changes required.
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Score Tests, Analyze Student Performance

Instructions for scoring criterion tests will appear in the instructor's
Guide developed to accompany the new instructional materials. Instructions
for analyzing student performance, on tests and also on instructional items,
will also be included in the Guides.

Determine Daily Diagnosis and Prescriptive Options

Instructors will need to monitor student performance and offer tutorial aitd,
couhael, or other advice on a daily basis. The Instructor's Guides provided
with the instructional materials will offer guidance on diagnosis of student
probléms and determination of useful prescriptions for the individual student.
- The Student Report progress summary can also be used as a decigion-making aid.

h

Update Student Records, Planning Reports

Instructors can send student records information to the administrative
staff as is currently done. Student reports should be updated daily as a
result of student-instructor interaction, instructor examination of student
work, and test results.

_Monitor Resources Effectiveness and Student Performance

School personnel whose &ctivitiee are directed at course evaluation, student
_ performance evaluationﬁ?énd instructional materials revision will have more
data available to them to use in these activities than 1s currently available.
vThé Student Reports prepared by the instructor can be made available to them,
as can the instructional mateéials used by the students. Students should
therefore be encouraged to physically mark their answers to the programmed
instruction items on the materials and to strike through incorrect answers
rather than erase them. Other data desired by the evaluation staff should
be identified and collected by the evaluation staff itself during the manual
phase, to avoid overloading instructors with duties while they are learning
their new roles. | &
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Reduce and Analyze Performance Data, Analyze Course Materials,
Analyze Job, Decide Revisions

Some amount of change in orientation of analysis activities will‘be required
by individualization of portions of the IM course, particularly for analysis
of course materials, Analysis can be directed at discovering which 1netructional
' frames. 1f any, are failing to teach satisfactorily. In the traditional cOutse.
this 1eve1 of detail is usually not possible for course analysie and eValuation.
The analysis staff can develop procedures for digcovering and revising,frames ‘
» that do not meet established effectiveness criteria. Part Two of this
report can be used as a guide to job analysis and devélbpment of materials -
shou1§ the job change or segments of the materials prove 1neffective.

Develop/Revise Task Data, ObjectivesL*Lnstructional Haterials, Test Itemel ‘
Prescrigtive Rules, Instructor Support Materials

Instructional materials revision can be accomplished on an 1tem by 1tem
basis as required. Part Two of this Technical Report can serve as a guide
to preparétion of new or revised instructional frames, test items, job

data or objectives. Prescriptive rules and 1nstrgctor support materials

can best be revised as a result of ongoing instructor-evaluator cbordination.
A series of instructor-evaluator workshops is recommended, in which
evaluators provide positive guidancé“on rules and materials modification,
based on evaluation data and upon instructor experiences in the classroom.

Prepare and Qutput Evaluation Results Reports

No changes required.
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VALIDATION STUDY AND DATA
APPENDIX D.

INTRODUCTION

The purposes.of the Air Force tryouts were to: (1) verify
the revised materials? and (2) to obtain additional data necessary
to plan for a full gcale implementation of the materials. The re-
vised block IV materials were administered to a total of 57 students
in three different groups by Air Force instructor personnel. Most
of the 57 students were selected from a single shift (C) and inadvert-
ently volunteers were permitted.

Data were gathered for each student on learning time per module,
days to completion, end of block test score and aptitude scores.
Student critiques were obtained anonymously at the end of the block
from each student.

The tryout team consisted of three instructors. The tryouts
were ¢onducted in three rooms. One room was used for training and thé
other two for testing. (The second test room was used for block testing
initially, but this practice was discontinued when it became evident '
that one room provided adequate test security.) Figure D-l shows the
layout of the training room.

The instructor oriented the students about the materials and pro-

cedures to be used and then permitted them to proceed. Figure D-2 is

a decision logic chart of the process in this tryout. As each student
finished a module, he was tested. Those who did not pass a module were
given remedial training and were retested. At the completion of module
eignt, each student took the block test and was graduated. Had there
been any failures, a washback or remedial process would have been used.
Each student completed the critique after passing the block.

ANALYSIS and FINDINGS

The 57 students completed the block IV material in 45% of the:
normal block time. They achieved a mean block test score of 88.6%.
All students passed the block test on the first try. Background and
end of block test data are given in Table D-I. The distribution of days
to completion of Block IV 1s given in Table D=2,

The 57 students achieved a mean time savings of 55%. This was
somewhat better than that attained by the 20 students in the formative
evaluation. The difference may be due to the improvements in the learn-
ing materials, the added experience of the instructors.in managing the
system, andjor differences among student abilities.
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The critique data are given in Table D=3, The reactions of
the students were highly favorable toward self-pacing and they found
the materials easy to read. The reaction to the audiovisual material
wag quite favorable, but there were indications that versions of the
audiovisuals used for review should be different from those used for
advanced organizers., Because some of the students objected to using
the same audiovisuals twice, the last group of students were given
the option of skipping these in review. Only two of 16 students chose
to skip the review.

Background data were obtained on an additional group of 100
students who were conventionally trained in Block IV in nearly the
same time frame as the 57. The data for the 57 validation students,
the 20 students in the formative evaluation, and the 100 other“students
were compared with respect to AQE and prior block scores. Table D=4
glves the means and standard deviations for the AQE[s and prior block
grades for these groupt. The 20 formative evaluation students and the
100 conventionally trained students do not differ markedly. If any-
thing, the 20 have lower scores. The 57 validation students do have
highar block scores and higher general and administrative qualification
examination scores. The higher course scores probably have more meaning
thaoa the AQE scores and probably account for part of their increase in
performance nver the formative group. »

The block IV scores and the learning times for the 57 validation
students and the 20 students in the formative evaluation were compared.
The validation group achieved higher scores in less time. Because the
validation group had a better prior academic record as well as improved
learning materials, the gains could 'be attributed to either the improve=
menit of the materials or the willingness and ability of the individuals
to learn. It is probably reasonable to expect that wean scores and
times for large groups of inventory management students be between
those for the 20 formative evaluation students and the 57 validation
students.

The validation made use of separate rooms for training and testing.
The instructors had no difficulty with this arrangement. In the learning
room the instructor activity was more concentrated in the initial orienta-
tion and in interactions with students during the first two modules. This
was partly to acquaint the students with the system and the importance of
interacting with all of the materials., One instructor handled a room of
20 students with ease and indicated that a somewhat larger group size
might be possible. .
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The activity level in the test room was such that one instructor
could test students from two learning rooms. Thus three instructors
could accommodate 40+ students without difficulty provided that they
were given some rellef for breaks. This instructor student ratio is
no greater than conventional instruction.

There would appear to be no reason why this system could not
be employed on a large scale if adequate audiovisual materials are
provided. The precise layout of rooms and audiovisual devices would be
a function of facility availability. Under some circumstances it might
be preferable to locate audiovisual devices in one location, but it would
appear that decentralized audiovisual devices is better.

N -
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Table D-1. Background and End of Block Test Data

tr 1 s

1 5'0 o0 45 43 33 Vi
2 60 85 60 65 38 94
3. 95 80 30 65 54 96
4 70 65 50 65 36 90
5 80 70 90 90 91 86
6 85 5 70 60 80 96
7 55 80 40 20 60 92
8 65 80 45 65 82 80
9 75 70 55 80 78 92
10 80 60 65 70 60 96
11 60 95 4s 55 38 88
12 45 95 35 40 36 90
13 25 60 40 40 42 92
14 60 40 65 60 76 84
15 75 70 45 55 49 94
16 65 80 80 50 48 92
17 50 60 20 35 34 86
18 50 80 30 65 58 88
19 55 60 55 25 33 78
20 55 60 55 25 - 33 78
21 65 80 30 30 34 88
22 45 70 30 30 67 88
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TABLE D ~ 2

DAYS TO BLOCK NUMBER OF STUDENTS
COMPLETION COMPLETING BLOCK _

3 | 2

4 Y’

5 23

6 3

| 7 1

TABLE D -~ 3 ‘
QUESTION YES [43) NO
1, Do you like self-pacing? 54 1 2
2. Did faterial cover course content? 57
3. Was the material easy to read? 55 2

4, Were the tape-slides useful?

a. Before 40 5 12
b. During 42 S 10
c. After 39 4 14

5. Did you learn better with this

method? 43 6 8*

*The comments of-six of these persons indicated they equated self-pacing

withh group pacing although their check mark was in the no column.
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STAGE 3 VALIDATION
STUDENT LEARNING TIMES
LESSONS 1-8, BLOCK IV

STUDENT 1 2 3 4 5 6 - 7 8 TOTAL
1:10 | 7330 | 3150 | 2:40 1 2:48 | 2358 § 1:15 30 22121
1215 | 7:05 | 4355 | 2145 | 1255 | 2155 | 1:50 | 155 | 23:35
3 1:35 9:35 | 4115 2:00 3117 3:53 ] 2:15 120 27:10
b 1325 6:40 ) 5335 | 2125 3:07 | 3:08 | 2:10 127 24157
5 1;15 6:25 { 4110 | 4:20 | 1:15 | 2146 k139 125 22315
6 1840 { 7:35 | 4145 | 3:35 | 3105 | 4:05 | "1:50 135 27:10
7 1:10 | 6:30 | 4310 | 3:30 | 2:45 | 4:05 | 2:00 120 24130
8 1320 | 6345 | 3355 | 3:20 | 3:30 | 3:25 1:25 140 241320
9 1:10 7005 ) 4125 | 2145 3110 | 2148 | 1147 140 28:10
10 1:15 | 6:30 | 3135 2140 | 2340 | 3:15 | 1:30 120 21145
11 1125 | 6125 | 3:45 2¢40 1 2:30 | 3110 | 1:35 120 21:50
12 1:35 | 6135 | 43120 | 2455 | 2:40 | 2355 ] 1125 $35 23100
13 ! 1:18 | 6:30 | 3¢50 { 3:15 2:30 | 2135 1:25 £30 21:53
14 1:35 | 6:40 | 5325 2:20 | 2:00 | 3:00 | 1:20 130 23:01
15 1140 | 8:40 | 4230 [ 3:45 | 2:45 [ 5:05 | 2:40 145 2950
16 1:20 | 6:45 | 5:05 2:35 3:.8 | 2117 1:25 155 23150
17 1:25 | 6145 | 4:55 | 2130 | 2:25 | 2:45 | 1:25 137 22:37
18 1312 7120 | 4:25 | 2:38 | 2:37 | 3:33 | 1:02 530' 24:17
19 1115 | 8:00 | 4325 ] 4:25 | 2:20 | 3:05 1:05 120 24355
20 1135 | 6:45 | 3155 3:20 | 3:10 | 2140 | 1:55 £35 23155

(3HRS) [(9HRS) [ (9HRS) | (6HRS) | (6HRS) | (6HRS)| (3HRS) | (3HRS) \
MEAN TIME 1123 7:06 | 3:35 | 3:01 | 2:37 | 3:13 | 1:38 +33 263146

MEAN % SAVED 54 21 60 50 56 | 46 46 - 82
COURSE MEAN 7% SAVED 41
Example
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STAGE 2 VALIDATION
STUDENT PERFORMANCE SCORES:
LESSONS A-E, BLOCKS I-III

Lesson ENABLING CRITERION o TOTAL Lesson
——— No. % No, % Student ' Mean Mean
Wrong | Correct| Wrong | Coxrect Wrong Correct | Score
3 83 0 100 1 3 90
A 1 94 1 92 2 2 92 87
4 77 0 100 3 4 88
5 71 N/A- N/A 4 5 71
Item N= 17 14 ‘ - 31 |
9 - 78 | 13 ¢8 5 22 Co13 e
9 78 4 90 6 13 84 '
B 6 85 1 98 7 7 91 86.5
1 98 1 98 8 2 98
Item N= 41 oM 82
1 97 : ' 9 1 97
0 100 ) 10 0 100
¢ 11 62 N/A 11 11 62 88.8
1 97 _ 12 1 97
Item N= 29 29
5 90 7 65 13 | 2 83  [————
b 4 92 1 95 14 5 93 88.4
9 82 3 85 15 1% 83 .
3 ' 94 1 95 16 4 94.5
Item N- 51 20 71
1 93 0 100 v [ TT
g 0 100 0 100 18 0 100 97
1 93 0 100 19 1 96
1 93 0. 100 20 1 96
Item N= 15 10 25
Example
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ENABLING

TEST ITEM ANALYSIS

CRITERION A L
LESSON BLOCK
1.1 1.2 1.3A "1.3B 1.58 1.6C 2.2
EBDAC EDA
B 7716420 | (BLANK) 4
(BLANK) AA EBACD HED
3.1 3.3 WRONG 4
ABC 3 83
AB 1 94
| 4 77
E 5 71
-
Example
\‘1
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ENABLING

CRITERION ~ X . A | TEST ITEM ANALYSIS
TESSON  BLOCK -
1A 18 1c 10 24 28 26
1
2
3 8-11
4

.

Wi

LTI,

W

Wi/l

> lw o e

77

WRONG

.

/1

WRONG

LT

0

100

90

1
1 1 92 2 93 M=87% |
51 O 100 4 88
41 WA N/A 7
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ENABLING X
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CRVTERION b TEST ITEM ANALYSIS
| - LESSON  BIOCK '
1.3 1,5 1,6 1,12 3.14 3.16 3.17
13 c A
L-  14 A BD AEG
15 BV A A BD E AEG
16 | A A CEG
3.23 4,6 b7 . 5.1 6.2 WRONG 4
f 13 B B BCDAE 5 90
i 14 B | 4 92
15 B B 1 D 9 82
16 . 3 94
o ¥
|
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ENABLING

CRITERION X > TEST 1TEM ANALYSIS
‘ LESSON  BIOCK ‘ |
1 ©12 14 15 16 17
33| Met D c B DZ (BLANK)
| owst
15 MSI C
16| MSI
WRONG 3 TOTAL N=7l
13 7 65 12 83
wl ! 95 5 93
s 3 85 12 83
"y 1 95 6 92
N = 87.8
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Item N=

Item N=

Item N=

Item N=

Item N=

Item N=

Item N=

STAGE 2 VALIDATION
STUDENT PERFORMANCE SCORES:
LESSONS 1-8, BLOCK 1V

170

ENABLING CRITERION TOTAL : Lesso
No, No. 3 Student Mean ¥ Me:n "
Wrong| Correct| Wrong| Correct Wrong | Correct Score

6 71 1 6 - N
RS 6 70 2 6 70
NA | WA 90 3 2 90 7
] 5 76 4 5 76
21 21

9 67 12 65 1 21 66

5 81 14 59 2 19 69 15

2 93 6 82 3 8 87

9 67 12 65 4 21 66

27 34 61

2 9] 2 93 5 4 9Z.5

3 87 5 83 6 8 85 8s

6 74 5 83 7 11 79

4 83 5 . 83 8 9 83 .

23 30 ’ 53

4 78 2 91 5 6 a5

k] 83 0 100 6 3 93 88

4 78 0 100 7 4 90

5 72 1 96 8 6 85

1 ] 23 41

4 86 0 100 5 4 93

7 76 0 100 6 7 87 89

8 72 0 100 7 8 85 -

4 86 1 96 8 |[_._s 91

29 26 ' 55
13 64 2 95 5 15 80
10 72 2 95 6 12 84 29
16 56 1 97 7 17 77 '
13 64 7 82 8 20 73

36 39 75

4 80 4 64 5 8 74

4 80 5 55 6 9 71 20

6 70 4 64 7 10 68

4 80 6 45 8 10 68

20 11 31

0 100 4 67 5 4 79

0 100 2 83 6 2 89.5 87

0 100 0 100 7 0 100

0 100 4 67 8 4 79

7 12 19
Example




ENABLING N/A

CRITERION _X ' 1 v TEST ITEM ANALYSIS
TESSON  BLOCK -
1 3 4 5 10 11 128
EA  JAUTHORITY
21 ALLOWANCE |,/x4ORITY [NO APPROVAL ! 1
E AUTHORI-
22 D REQUIRED _ arton Ac%!}inLANK)
EA  |JACTIVITY
23 AUTHORITY [NO_APPROVAL
2 (BLANK) | (BLANK) | (BLANK) : |
Je j
TOTALS
12¢ 12D 12E WRONG
21 E C 6 71 3
22 E B 6 70 J
2 90 |
23 ]
E B 5 6 —]
2 | »é‘
P v
| ]
!
%
|
.1:
Example
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ENABLING X
CRITERION 8 1v TEST ITEM ANALYSIS
: LESSON BLOCK
) WRONG %
25 0 100
' 26 0 100
27 0 100
28 0 'ioo I J

e K

SN S I

Example
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g:ﬁ!éﬁgn X 8 v TEST ITEM ANALYSIS

LESSON ™ BLOCK

3 6 7 . 8 9 . WRONG R
E WRM ;
25 ITEMS D ONLY B ONLY 4 §7
27 0 100
v 28 E B BC E 4 67
¥
-
i
Example
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STAGE 3 VALIDATION
STUDENT PERFORMANCE SCORES!
LESSONS 1-8, BLOCK IV (LARGE GROUP TRYOUTS)

Lesson ENABLING CRITERION ' TOTAL n

i _ Lesson
No. No. 4 Student Mean % Mean
Wrong' | Correct ! Wrong |Correct _ | Wrong |Correct } Score. .

2 90 1 2 90 '
2 90 2 2 90
4 80 3 4 80
0 100 4 0 100
1 95 5 1 95
1 95 6 1 95
0 100 g 0 100
1 95 8 1 95

. 1 95 9 1 | 95
3 85 10 3 85

! N/ 1 95 11 1 95 § 93
2 90 12 2 90
2 90 13 2 90
1 95 14 1 95
0 100 15 0 100
o | 100 16 0 100
3 85 17 3 85
1 95 | 18 1 95
1 95 19 1 95
1 95 .} 20 1 95
Ttem N=! 21 . - 21
Example
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ENABLING

CRITERION X

TEST ITEM ANALYSIS

12

13

15

1
A
c
c

S 1w

wn

[

(2]

10

1

12

ALLOWANCE

13

14

> > |>jo > |>

15

16

17

18

AC

19

REQUIRED

20

Example
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ENABLING

CRITERION X

TEST ITEM ANALYSIS

TES5oT BLOGK
16 WRONG X
1 A 2 90
2 2 $0
3 4 80

4 o | 100 U

5 1| s B
6 1 95

7 0 100 )

8 1 95
9 1 95
10 3 85
11 1 95
12 2 90
13 2 90
14 1 95
15 0 100
16 0 100
12 A 3 85
18 1 95
19 1 95
20 1 95
Example
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APPENDIX E

COST ANALYSIS REPORT
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COST_ANALYSIS REPORT

1]

SDC was asted to provide IM project cost data and to estimate potential
reductiona in costs for similar projects performed. in a production
configuration.

COST DATA

Man-hour data were extracted from project records for the IM course cost
analysis. Direct man-hours were as follows for the project: -,

-t AT > P
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'PHASE 1

Analysis of IM course
Selection of course segments
Prepare Technical Report

PHASE 1I

Task Analysis :

Develop Learning Objectives
Develop Criterion Tests

Develop Media Selection Strategy
Develop Instructional Strategy
Prepare Technical Report

PHASE III

Develop Instructional Materials
Perform Pilot Study

Develop Management Strategy
Prepare Technical Report

PHASE IV

Evaluation & Revision
Prepare Technical Report

thal Man-Hours

Materials and related costs were as follows for the project (in dollars):

PHASE 1

Editorial Support
Reproduction
¥
!

TDY Travel

181

DPirect Man

‘Hours:

104
37
34

175

332
417
156
33
25
475

1,126

1,668
210
63
103

2,044

394
211

605
3,950

Dollars

37
33
493

563

R
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Dollars

PHASE 11 ‘ , ‘
Editorial Support o 76
Reproduction 107
TDY Travel 246

429

PHASE il |
Editorial Support . 980
Reproduction - 13 Lesgon Modules 173
TDY Travel - 402
Equipment (Wollensak Cassette Recorder) - 240
Art Supplies & Tape Cassettes 286
Slide Development (545 - 35mm) _ 3,501

‘ 5,582

PHASE IV
Editorial Support ' ‘ 729
Reproduction 2,874
TDY Travel 2,614
Black Slide Trays (180) : 324
35mm Duplications of 545 (29 sets) 4,794
'Visual Arts - 340
Tape Cassettes Duplications of 11 (29 sets) 1,058

12,733

Total Dollars 19,307

PRODUCTION CONFIGURATION ESTIMATION RATIONALE

SDC was asked to estimate the reduction in costs that might occur if a project
such as the IM project was performed in a production configuration rather

than in 2 research and development configuration, A rationale to account

for cost differences was therefore prepared, Because SDC did not manage the
IM project in a true R&D configuration, being production-oriented to a con-
siderable degree, two sete of cost reduction assumptions were prepared for

the estimation task. The first set of assumptions would be appropriate for

estimating production configuration cost reductions from R&D configuration

ki . ’
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costs. The second, which was actually used to make estimations for this
repcxt, is appropriate for estimating production configuration cost reduc-
tions from SDC's cost records. The three types of configurations can be
compared as shown in Table E-1.

Table E-«1, Configuration Comparison

- T
Comparison Factors R&D SDC's Production

Configuration Configuration Configuration |

Amount of specialization | Either Very Medium High
or project personnel Low or Very

High
Diversity of skill and Low Medium High
salary levels of project | Low ' Medium High
personnel

Amount of in-house
production equipment Low Medium High
utilized on project

Volume of related
busineas ongoing, over
which project person~ Low Medium High
nel, equipment and
facilities are shared

Proportion of method-
ologies, rationales,
and strategies required High Medium Low
to be developed espe-
cially for project
work

Amount of job aids
available to guide Low High High
project personnel

& -
+ L am-
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SDC believes that cost reductions would be consideravle in a changeover from
an R&D configuration to a production configuration, given that the following
assumptions hold: '

¢ In an R&D configuration, a major manpower-related cost 1s associated
with design and development of special methodologies, strategies and
rationales for producing project outputs. An example would be devel-
opment of a method for selecting methods and media for each lesson
element, In a production configuration, existing methodology 1is
merely adapted for use in a specific project, and job aids, such as
forms, checklists, and handbooks are available, reducing direct man-
hour costs by an estimated 20%.

e In an R&D configuration, principal researchers, with excellent academic
credentials and years of research experience, often perform the bulk
of the project work themselves, farming production work out-of-house
and perhaps using relatively inexperienced personnel for the simplest
tasks, In a production configuration, each project member is special-
ized and his skill and salary level is appropriate to the sutset of
tasks he performs.  All project tasks are done in-house, utilizing
in-house personnel, equipment and facilities, the costs of which are
shared with other similar projects. Estimated man-hour cost reductions
in the production configuration are 10%, due to'l) a reduction in the
number of high skill and salary level personnel required, 2) the some-
what lower total number of hours required for specialized production
personnel to perform lower level tasks in comparison with use of in-
experienced personnel or students, and 3) the work-load balancing
made possible by a high volume of related projects, Estimated cost
reductions for materials in the production configuration are 25%,
based primarily on the fact that audiovisual materials processing
and reproduction costs are less in the production configuration,
being incurred in-house, and also that equipment costs are shared
over many similar projects,

{
Cost reductions in a changeover from SDC's production-oriented configuration
‘to a true production configuration are less than can be obtained in a change-
over from a true R&D configuration, The following assumptions must be used
in makipg cost reduction estimations:

! L s
}
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o No man~hour costs can be attributed to design of special methodnlogies
for performing project tasks, sincé existing methodologies were used
instead, as they would be in a production configuration. Costs of
adaptation of methodologies, strategies, and rationales for the IM
project were about the same as would be incurred in a true production

" configuration,

s Reductions in man-hour costs due to the possibilities for increased
pursonnel specialization and diversity of skill and salary levels in
a production configuration are small, because SDC has adopted a pro~.
duction~oriented stance toward manning of projects like the 1M project.

e Instructional materials production costs would be somewhat less in a
true production configuration with a high volume of related work. It
is estimated that as much as a 25% saving would be possible, due to
differences in volume-buying costs of equipment and material and to
methods of accounting for production and processing charges.

ESTIMATRS OF REDUCTIONS IN COSTS

Estimations of reductions in costs for specific items are listed in Table F-2,
which applies to ccst differences in the SDC configuration versus a production
configuration, Percentages represent reductions in dollar costs throughout
the table. o

Table E-2, Cost Reduction Estimates g& .
A [ "_
. Reduction in Production
Cost Element Configuration
Phase I
Analysis of IM Course 0%
Selection of Course Segments 0z
Prepare Technical Report 0%
] Editorial Support 0%
Reproduction ' 10% ?
‘? »
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Reduction in Production
Cost Elemdnt ' Configuration
Phase II
Task Analysis 0%
Develop Learning Objectives 0%
Develop Criterion Tests 0%
Develop Media Selection Strategy 0% .
Develop Instructional Strategy 0% :
Prepare Technical Report 60% (part two not required in pro-
duction configuration)
Editorial Support ) 5% (tech, report shorter)
Reproduction 20% (tech. report shorter)
TDY Travel 100% (facility located at school)
~]. Phage III
" Develop Instructional Materials 5% (more specialization)
Perform Pilot Study 5% (lower level personnel)
Develop Management Strategy 0%
Prepare Technical Report 20% (part two not required)
Editorial Support 5% (tech. report shorter)
Reproduction ' 20%
TDY Travel 100% (if facility located at school)
Equipment (Cassette ‘Recorder) 90X (cost shared over several projects)].
Art Supplies and Cassettes 10% (high volume buying)
Slide Development 252
Phase 1V
Evaluation and Revision . ’ 10% (lower level personnel)
Prepare Technical Report 50% (part two not required)
Editorial Support o 5% (tech. report shorter)
Reproduction 20% :
TDY Travel 100% (1f facility located at school)
Black Slide Trays (180) 10%Z (high volume buying)
Duplication of Slides 25%
Visual Arts - ) 20%
Duplication of Tape Cassettes 302

The estimates shown in Table E-2  would result in an overall savidg of
atout 19% in dollars, 1if nb travel were necessary and if Par* Two of the

Technical Report were not iequired. If these two cost elements were required,
then coat savings would be only 7-1/2%,

R g
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