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A B S T R A C T

A test of the ARPA Authoring System for development of lessons

in the on-the-job environment is described. A new version of the

procedures that compensate for the lack of an educational expert

to guide authors at the work site is reviewed. Conditions are

listed that may affect the efficiency of the authoring activity — the

kind of author , kind of lesson , author experience , and setting.
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A R P A  A U T H O R I N G  S Y S T E M

I. [~~ F R ODUCTl ON

I’h~’ ARP A Authoring System is a set of management and materials preparation procedures
for use in on-the-job training environments. It differs markedly with respect to subj ect matter .
author qualification , and management from methods of lesson preparation usually found in school
environments .  Thr area of application is Formal On-the-Job Training as defined in the Inter-
s ’rvj cL Procedures for Instructional Systems Development.* The conditions assumed are those
listed as favorable to the on-the-job environment as the setting: few trainees are in training
at a given t ime , t raining resources are available on site , and there is time to train new person-
nel. I’he focus is on the training of novice technicians to operate and maintain equipment and
systems. It is the kind of training that bridges the gap between technical schooling and readiness
to perform actual work .

‘I’he authoring procedures reported here are part of a system to remove availability of the
t ra iner  as the limiting factor in this setting. The goal is to capture task-oriented training in

l’ sson materials , and to deliver it by means of a computer-based instructional unit when it is
needed.

A qualified technician or technical operator must serve as the author , but it is not practical
to take the t ime to train this expert to become a lesson designer. As an alternative , the t ra ining
experience of the experts is relied upon , and they follow a procedure to prepare lessons that
mimic their usual tutorial mode of instruction. This is the approach developed here , and the
kind of material produced is called a task lesson.

Authoring operations are being conducted by military persont:el , Senior Airmen and Tech -

nical Sergeants at the Group level in the Tactical Communications Area of the Air Force Com-
munications Service and in units of the Air National Guard . Training tests wil l  be conducted
at the 2nd and 5th Combat Communications Groups . The purpose of the tests is to evaluate the
lessons and thus to validate the authoring procedures.

II.  i’IIE PROCEDU RES

Fhe procedures for the management of the authoring process presented in the previous
Semiannual Technical Sumrnaryt are being employed in the development of lessons for the test.
The five stages of these procedures are summarized in Tablet. The participants listed in this
table have been changed to conform to changes in conditions and to reflect recent data gathered
in the field.

The procedures for Stage 3, Lesson Preparation, were reworked at the outset of the test
operations. This was necessary because, contrary to expectation, no educational specialist
was available to assist authors. As a consequence, although the revised lesson development
procedures follow the original ones , they were narrowed in scope and made more explicit in
specifying what the author is to do.

Interservice Procedures for Instructional Systems Development , TRADOC Pamphlet 350-30 ,
U.S. Army (1 August 1975).
t Semiannual Technical Summary Report on the ARPA Authoring System , Lincoln Laboratory,
M.I .T. (30 September 1977), DDC AD-A052464/5.
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TABLE I

MANAGEMENT PROC EDURE S FOR TASK LESSON DEV ELOPMENT
(Duration and Mon—Hours Estimated for Preparation of a 1—Hour Lesson)

Man-Hours

Stage 1. Training Program Planning

Location: Work Site
Product: List of Lesson Topics
Duration: 1 to 2 Days
Personnel: Work Manager 1

Training Manager 1

Stage 2. Lesson Specification

Location: Work Site
Product: Lesson Specification

Lesson Va lidation Plan
Duration: 2 Days
Personnel: Author 4

Technica l Advisors (2) 10
Training Manager 4

Stage 3. Lesson Preparation

Location: Authoring Center
Product: Lesson in Draft Form
Duration: 30 Days
Personnel: Author 200

Tec hnical Advisor 12
Trainees (4) 4

Stage 4 . Conversion to Medium (Lincoln Terminal System)

Location: Authoring Center
Fiche Production Facility

Product: Lesson on Microfiche
Duration: 30 Days
Personnel: Author 12

Artist/Typ ist 4
Photographer 20

Stage 5. Lesson Evaluation

Location: Work Site
Product: Lesson Revisions
Duration: 10 Days
Personnel: Author B

Technical Advisors (2) 8

2
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}“ollowing the procedure enables a subject-matter expert to develop an effective task lesson
wLt h oUt prerequisite training in educational techniques. The lesson is prepared according to the
Lesson Specification and instructs on the performance of a task according to a standard work
procedure .  Authors work largely on their own , aided at times by an experienced author or
course -development manager. The four parts of the lesson preparation procedure are briefly
dose ribed.

A. Part I — Outlining the Task

l’art I provides a means for the author to decide how to break the task into major pa rt s of
the work pe r formance. Each part becomes the focus of a subunit of the lesson.

B. Part 2 — Preparing Block Diagrams

Part 2 helps the author to plan the lesson before drafting the frames. It is based on a gen-
eralized “ Block Diagram ” for each part of the lesson, as shown in Fig. 1. Eight training f’unc-
tions ar c  represented by the bloCkS , and the author fills in notes in those considered essential
to achieve the training goals. Blocks I to 4 are concerned with the explanation that the author
provides prior to the performance required; Blocks 5 to S present the task itself.

The Blocks may be grouped in pairs according to the general training function they serve:

Blocks I and 5 Present basic information
Blocks 2 and 6 Present basic information in more detail
Blocks 3 and 7 Evaluate behavior
Blocks 4 and 8 Present corrective inform,ition

If all four functions are served well for both the explanatory and task phases of each part , the
trainee will have the opportunity to learn and the performance monitoring will assure that learn-
ing does in fact occur.

C. Part 3 — Making a Rough Draft

The purpose of Part 3 is to convert the lesson design in the block diagrams to frames in
rough draft form. Three kinds of information make up a frame — Visual , Comment , and Inter-
action. The visual contains all the basic tech nical information. Comment , in audio or prin~’~d
form , directs the attention of the trainee to aspects of the situation critical for learning. Inter-
action is determination of the next frame based either ( I )  on an option expressed by the trainee,
or (2) on an outcome of a test specified by the author.

Some important matters are introduced here, such as the optimum size of frames , the
need for clear instructions, the format of the visuals, ways to use audio or other comment ,
modes of interaction , instructions to the training assistant, and so forth.

D. Part 4 — Finishing Materials for the Delivery Unit

The final part contains many detailed instructions on laying out the visuals, writing out
comment for transcription to audio, and specifying frame data to support computer-assist func-
tions. Some of these are quite specific to the Lincoln Terminal System mode of delivery, but
most are not. Roughly 50 percent of the author ’s effort in lesson preparation is in this part of
the process , the “getting it right” after “getting it down.”

3
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LESSON BLOCK DIAGRAM

Lesson_________________________________ Part _____________

Block # 1: Explanation Block #2: Exp lanation Help

Block #3: Exp lanation Test Block #4: Exp lanation Test Correction

I __________________

Block #5: Task Instructions Block 16: Task Instructions Help

Block #7: Task Evaluation Block #8: Task Correction

Fig. 1. Form of Lesson Block Diagram used by author to plan lesson.
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TABLE II

LESSONS UNDER DEVELOPMENT FOR THE AN/IRC-97A RADIO SET

Performance Checks Shelter and Equipment Turn—On
Normal and Emergency Turn—Off
Power Amp lifier Turn—On
Power Amplifier Turn—Off
Multiplexer Loop Performance Check
Synthesizer Frequency and Power Check
Exciter Performance Check
RF Loop Performance Check
Receiver (FM) Quieting Performance Check

Adjustments and Alignments Multiplexer Voltage Regulator and Master
Oscillator Alignment

A7 Test Set Operat ion and Alignment
Multiplexer Transmit Path Alignment
Multiplexer Receive Path Alignment
Multiplexer Alarm Ali gnment
Multiplexer Ring Window Alignment
Modulator Alignment
Threshold Extender Adjustme nt
Signal Comparator Alignment
Rodjo Net Gain Adj ustment
RF Power Monitor Meter Calibration
Power Amplifier Low Power Alarm and

A24 Monitor Alignment
Telet ype Adjustment
A21 Power Supp ly Al ignment

Operations Operation of the Pocket Transit
Remote Alarm Monitor (BZ— 109)
Jamming and ECM
Operation of the Control Monitor
Operation of Test Equipment
Site Installation
Van Orientation

TABLE III

COMPARISON OF ME ASURES OF LESSON PRODUCTIVITY
FOR THE FIRST AND SECOND SETS OF LESSONS

First Set Second Set

Average Time per Lesson (work days) 66 38

Author Labor per Lesson (man—hours) 255 172
Support Labor per Lesson (man-hours) 104 31

Tota l 359 203

Average Lesson Size (frames) 37 39

Number of Lessons 6 7
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