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SUMMARY

The Advanced Instructional System (AlS) was developed as a prototype computer-based training system 1o
demonstrate the feasibility of administering and managing individualized instruction on a large scale. A secondary.
but major. function of the \IS was to provide a research and development capability for evaluation of instructional
innovations, Throughout the AlS development effort. there was a continual evelution in computer technology
applicable 10 the instructional process. Al the r'omplt*lion of development in 1977, the AIS incorporated state-of -
the-art instructional techniques. media. and computer hardware and software.

. .

Since completion of the formal development phase. several major capabilities have been added to the svstem
to support other Laboratory research efforts. What has evolved is a system thatoin addition to supporting the full
range of computer-based instructional functions. has capabilities 10 support flight <cheduling. information
retrieval. and materials development. As a result of several technology demonstrations conducted jointly by the \ir
Force Human Resources Laboratory (AFHRL) and the Major Commands. the Tactical Aie Commard (TAC).
Strategic Air Command (SAC). and Military  Airlift. Command (MAC) have identified applications where
implementation, of this technology would improve their operational effectiveness and  efficiency. These

implvlnenlaliun)(-ould well be where the full benefit of the AIS technology to the Air Foree would be realized. '

While the AIS instructional technology continues 1o be at the forefront of the state of the art. these factors
prevent extensive application at this time. First. the current AIS hardware configuration has heen overcome by
advances in hardware technology. Second. the AlS is tied to a specific targe-scale mainframe. Finally. the AN
software is written in a non-standard higher order language (HOL). CAMIL {(Computer Assisted/Managed
Insteuctional Language).

An effort is underway by AFHRL. to make the instructional technology developed on the AIS available to the
Air Force and to other DoD) organizations by standardizing the software in a modular. minicomputer-based. Ada
language version. When this effort is completed. the AIS 1echnology developed with Air Foree R&D funds. will be
state of ihe art in terms of capabilities. hardware. software and can be implemented very cost effectively 1o meet
various operational needs.
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ADVANCED INSTRUCTIONAL SYSTEM:
APPLICATIONS FOR THE FUTURE

L INTRODUCTION

An effort by the Air Force Human Resources Laborators (AFHRL) has demaonstrated the feasibility of
unproving the efficiency of technical training within the Air Foree through the use of a large-seale. computer-
based. individualized training system called the Advanced Instructional System (AIS). This paper describes how
the technology of that system is also being used 10 meet a wide spectrum of other training and performance support
needs.

Il. BACKGROUND

The ALS was developed between 1973 and 1977 and has been maintained since then by MeDonnell Douglas
Corporation (MDC) under contract to the Air Foree. For a detailed account of AIS development. see Rockway and
Yasutake. 19712

During 1970 and 1971, a series of studies was initiated by AFHRI. 10 provide a general design baseline and to
explore certain eritical areas prior to initiating a total system development contraet, The resulting analysis and field
visits tHluminated some major factors faced in conducting operational training on a large scale and led v several
practical considerations which influenced the design approach.

. The system must be cost effective. I would have to demonsirate an aceeplably high rate of return on
investiment.

2. The systems approach must apply to instructional design and 1o overall system development.
3. The system must be developed in suck a way as to provide incremental pavoff.

L. The system must have maximum modularity and flexibility to ensure both ready modifieation and follow -
on expansion,

What evolved from these studies was a design concept for a system that weuld support the following program

objeclives:

L. Provide and demonstrate a flexible. integrated training svstem that utilized state-of<the-art instructional
and computer technology in an individualized. self-paced. mubti-media configuration,

2. Be responsive 1o changes in the characteristies of trainees. in technical (curricula content) requirements,

and 0 entry and flow.

3. Provide more responsive and cost-effective training than that currently provided by conventional
instructional techniques.

L Provide a test bed for evaluating the cost and training effectiveness of proposed instruchional innovations
yrior 1o Air Foree-wide application.
f Py

1L AIS SYSTEM DESCRIPTION

The ALS is comprised of a series of subsystems that define its funetional and operational capabilities. The
instructional strategy subsystem is the key subsysten in the individualization process. with its key elements being
the Student Evaluation and Adaptive Model components. The Student Evaluation component includes a
preassessment lesting element and a within-course testing element. The Adaptive Model makes AIS unique among
other Dol) and commercial Computer Assisted Instruction (CAD) and Computer Managed Instruction (CM1)

'Rockway. M.. & Yasutake. J. The Evolution of the Air Foree Advanced Insiructional System. Journal of Educational
vstems, Winter 1974, 2(3). 217239,
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svateans Fhe Vdaptive Model s the portion of e ALS sedtware chat oaiages dn <tader s Cacina pooees @

mimmizing contention between the order 1o whieh the ctudent muost ke fessons Goe s the bestesson treatn ne o

the <tudent’s abiliy ) and the tvpes and quanties of resour es required

The AIS = g computer-based systen: therefore. compuater hardware and sobiware are reguiced 1o suppos the
deselopment amplementation. and monttoring of the <trategies for mstruction, resonree allocatinn. and cesearon
requirements. The hardware and software subsvstems represent areas of major connmnng work dae 1o e
signmificant ads ances that have been made in hardware and software technology <inee the cariy (9700 e cecul

of this work are discussed in the seetion of this paper dealing wath future developinents

The hardware subsistem 1= comprised of the ainframe. communicanons, and wrminal compocents The
wanframe s a Control Data Corporation (CDCH COYRER T3-16 wult 1 canageioent teenaals Bach consisting ol
document reader. printer. and minicomputer) for supporting CMD and withe 50 nteractive termmals G
termnals and Keyboards) for supporting CAL Subsequent to the end ot the development contract. a standand R~
232 commumications capabihiy was added 1o the svstem. and standard coior and black-and-white graphic. are naw

available.

The software subsystem represents one of the major imnmvative aspects of the IS both o terms o s
language used and ats functional capabilinies. I akso represents the key component i future apphications of the
technology contained within Al This component contans all of the characteristies of a Management Information

Systenn a real-time command and control svsteme and an on-dine CAL svstem

To suppaort the funetonal capabilities. a lugh order Linguage (HOD). called CAMIL (Computer Assasied
P | ] guag t
Managed Instructuonal Language). was developed. The decmion 10 develop ML came after a thorough
examination of the standard languages available mothe carly 19700 The orgnnal design approach was 1o devedop g
Euag \ 4 AU !
computer kinguage that could be used by programmers. as well as by course developers and managers s o
programming shills. to implement both CALand CME As the system design and development effort progressed.
became apparent that conventional approaches 1o developing user-onented programming lang ages were uo

appropriate for a svsiem such as AlS. Better wavs were needed for people to commuanicale will computers,

The fundamental system desian was then modified 1o provide a series of authoring editors fur use {n
persotnel with no programming skills. The extensive use of editors represents a major innovation i the normal
approactt o compiter-based instructional <vstem destgn. The data management editors utilize a “table-drven™
approach. whereby the logie that ix unique to each component of the svstem is represented in the form ot data
stored on - data base. rather than i speaific program code. Normal operational changes are made by functonal

area specadists by chamging the data bases that define their operational parameters.

CAE authornmg within AIS uses a conversationally formatted editor within a <ructared format for ¢ A}
devetopment. The editor <iructures the author’s tasks o minnnize authoring traming by forcing <et instraciional
strategies. The CAL editor provides for frame defintion and coment entey. decision logie. extensive graphies,
testing (including trae/false. mubtiple chowe, and construeted vesponse). and both feedback and prompts. CAl
presentation s accomphished through the use of a general program structure and a set of support routines driven n
records created by the authoring editor,

The AIS represents the foremaost example of a comprehensive compuier-hased wstractional system i whieh
CAL i cabedded within the context of CME Such an integrated <yvstem has distinet advantages. Staden:
pertormance on CAL lessons ean be recorded directiy by the CMI svstem, Therefore, the istructor has 1he
informmation and the time to assist stadents having unusual difficulties, More miportantiv, the extensive records
marnlnned as part of CME form an objective and complete snformation <vetem that can he casthv and readiy
accessed 10 atlow instructional judgements to be exannned m terms of their effects on student performanee,

AIS in Transition. The capabilities within AIS have cominued 10 evolve as experience has been gained from
support of technical training at Lowry AFB. Additionally. a series of technology demonstrations uti

ing terminals

ronnecied to the CYBER system at Lowry have identified potential users of AIS technology. Among these was a 1-
month demonstration at Luke AFB 10 study the feasibility of using AIS to support F-15 academic training. The
demonstration was successful and led directly to an on-going program to develop an automated daily flight
scheduling system for Tactical Air Command (TAC) Replacement Training Units (RTUs).

Attt ~ sledmdh
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Anaother ALS technology demonstration has been a 2-year pilot project 1o present and manage nuclear safety
training at the Rocky Flais Division of Rockwell International in Boulder. Colorado. The AlS techimology has
addressed their training needs. and their reaction has been overwhelmingly positive.~

Initial indications from a recent technology demonstration at Beale AFB showed that basic famitiarization and
procedural training of pilots can be accomplished effectively using the interactive CAland graphics capabilities of
the AIS. This is an area with potentially enormous pavoffs—the ability 10 do part-task training of selected flight
tasks using AlIS-driven terminals. The Logisties and Technical Training Division of AFHRL at Lowry AFB ix
currently working with the Operations Training Division of AFHRL at Williams AFB in designing joint research
efforts using the AIS 1echnology 1o address operational training issues.

s a result of these demonstrations. two related and extremely significant observations were made. Fira, i
became obvious that AIS technology had a wide application outside of the technical training environment. Second.
it also became clear that while the instructional technology has wide applicability. its use is constrained by the
original hardware and software implementation.

1IN Future. Because of the interest in the AlS techunology expressed by a number of potential users.
alternatives to the original implementation were examined that would take advantage of the latest developmentsin
microcompulers, minicompulters. and software technologies. The objective through this process was to define a
svstem that would perform functionally the same as AlS. be minicomputer based. modular. easily transported
across various hardware systems. and be implemented in a DoD) standard language. By standardizing the AlNina
more applicable form. it will be more cost effective for future users who have mission support needs that fall
within the instructional/management capabilities of the AIS

To accomplish these objectives a four-phased effort was planned 10 begin in early Fiseal Year 1982, This
effort is designed to accomplish the following goals:

1. An analysis of the AlS 10 determine components to be converted. and an analysis of relevant Army and
Navy svstems 1o identify those features that should be incorporated into a coordinated Dol) svstem,

2. An analysis of conversion techniques and languages to be used. given the current state of computer
technology. (The intent is 10 do the standardization effort in Ada. the new Dol) standard language.)

3. Actual conversion/documentation with the design approach being to standardize the AIS 1echnology
modularized by major component (i.e.. CALl. CMI1. GRAPHICS, INFORMATION RUTRIFVAL. MATERIALS
DEVELOPMENT. FLIGHT SCHEDULING. DATA REDUCTION. EDITOR DEVELOPMENT. AND TESTING)
without losing the ability 10 integrate the svstem components and tlargeted for minicomputer and/or
microcomputer implementation.

t. A full-seale operational test demonstrating both a fully integrated system and modular operational modes.

This effort is projected to 1ake approximately 30 months. and the degree of i1s success ix the fundamental key 1o
how widely the AIS technology can be implemented in future operational systems.

There are several on-going and planned efforts within Dold where the AIS technology could potentially be
wlilized. The following paragraphs describe some of the projects in which AFHRL is working with users 1o
implement systems that would utilize the standardized AlS.

A prototype Forward Looking Resource Scheduling System (FLRS) is being developed for TAC at Holloman
AFB 10 as
the AIS CMI resource scheduling system and. when fully implemented. will utilize the standardized software to
«upport flight scheduling. requirements forecasting, historical data collection and analysis. reports generation. and
academic management and delivery of instruction. In response to a request to install FLRS at five TACRTU bases.
the Air Foree Systems Command is in the process of proposing a joint design and development effort.

ist in the generation of daily flight schedules. The scheduling system being developed is an extension of

As a direet result of deficiencies in training design and delivery idemtified in an “On-the-Job Training™
Functional Management Inspection. a major rescarch effort was initiated within AFHRL in 1979 to provide




solutions for the deficiencies. Work s currently underway on development of the Tntegrated Traming System.
which is envisioned to provide for Air Force-wide, on-the-job training management. evaluation. and delivery of
instruction. The standardazed AIS system is expected 1o provide the basie hardware/software capability o ~upport

hoth the development and operational versions of this svstem.

One of the capabilities mentioned under svstem standardization was information retrieval. Some speeifi
enliancements in support of this capability were recently added 1o the AIS. The objective was 10 provide. within
AIS. the capability to support an Advanced Development research effort that is developing an Aatomated
Technical Order system. A computer-based technical data sy<tem bas great potential for more efficient operation of
the Air Force techuical order system. In addition. a computer-based svstem has promise for enhanemg the
performance of maintenance technicians through the use of performance aiding techniques which are not available
with a paper-based svstem,

An application of the ALS technology outside Dol recently oceurred when the Canadian Forees selected MDC
to support pilot and maintenance training on the CE-18. The MDC approach to training support for the Canadian
Forees s functionally the same as the Air Force ALS except that implementation uses an MDC-developed cross-
compiler to allow AIS CAMIL programs o run on a Digital Equipment Corporation Y AN-11/780 minicomputer.

The projects just mentioned illustrate that the AlS-developed <oftware and instructional technologies provide
powerful tools for application in many diverse areas. The following paragraphs describe projects where AFHRL is
working closely with developers 1o determine how standardized AlS could provide a viable alternative to meet their
identified requirements.

The A1S 1echnology provided the baseline or the Training and Performance Support System (TPsS) which is
being developed for the Computer Systems Engineering Directorate at the Electronies Svstems Dhvision, Hanscom
AFB. This svstem is a novel concept for linking job preparation {training) with job performance (productivity),
The tmtal amplementation of TPSS is targeted for training computer resource personnel in @ quisition
management skills: however. the system will have applicability 10 other professional-level educational and
performance support seenarios. The opportunity to improve significantly the interface between the training
enviranment and the work environment is now feasible using the TPSS model and modern computer techinology.

\ major inttiative i currently underway within the Air Training Command (ATC) 10 develop an Advanced
lostructional Delivery and Evaluation Svsten. The requirements for this computer-based svstem are defined i a
Statement of Operational Need (SON) that was assigned to the Simulator System Program Office a1 Wright-
Patterson AFB. Standardized AIS could provide all the instructional capabilities identified within the ATCSON, as
well as those additional capabilities idemtified in the Mission Element Yeed Anabvsis developed by Military Airlifi
Command in support of the ATC SON.

The Instructional Systems Program Office at the Naval Weapons Center, China Lake. Califorma. has
expressed interest in the standardization of the AIS technology to minicomputers. That office is particularly
interested in the CALL CMI. and adaptive testing components of the ALS for possible inclusion in the training
support systems which they developed. They have proposed that a high degree of technical haison be established
between the two Serviee organizations. AFHRL supports the Navy proposal and agrees that a significant potential
exists for benefits 10 the DoD) in advanced computer-based instruction technology through courdinated efforts.

Functional Management laspections have identified a multitude of problems mvolving training design and
delivery that are central to inadequacies in the \ir Foree training svstem. AFHRL ha~ demonstrated wechnologies
and is performing or planning research that addresses most of these problems. AFHRE is formulating the design of
an integrated traiming research effort and capability using the technologies within AIS. and unconstrained by
current traiming policy and program guidance. to expand. demonstrate. and conclusively validate the technologies
that resubt from such research. The short-term objective is 10 develop empirical data on which the Air Foree can
make reasonable assessments of training needs and required corrective actions. The long-term objective is
ultimately to inerease training quality and job performance through improved raining policy decisions.




IV. CONCLUSIONS

The AIS experience has shown that the manner in which institutional change is addressed can be a major
determinant in how successfully advanced training technology can be implemented within given operational
environments. Additionally. while a great deal of evidence exists concerning the need for and interest in applying
advanced training technology to improve training effectiveness. application should follow a systems approach and
be applied with judgement. The experience gained in developing and operating AlIS has demonstrated that the AIS
represents a significant siep forward in instructional aud training management technology and that the AlS
technology has the potential for wide application. The AIS. and especially standardized ALS. will provide a low-cost
alternative to meet future needs in resident. operational. and professional training. flight scheduling. information
retrieval, materials development. and job site performance aids.
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