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Disclaimer

2025is a study designed to comply with aeditive from the chief of staff of the Air

Force to examine the concepts, capabilities, seuhnologies the Unitedt&es will

require to remain the dominant air and sptaree in the future. Presented on 17 June
1996, this report was produced in the Department of Defense school environment of
academic freedom and in the interest of advancing concepts related to national defense.
The views expressed in this report are those of the authors and do exit tredbfficial

policy or position of the United States Air Force, Department of Defense, or the United
States government.

This report contains fictional represations of future situations/scenarios. Any
similarities to real people or events, other than those specifically cited, are unintentional
and are for purposes of illustration only.

This publication has been reviewed by security and policy reviewosats, is
unclassified, and is cleared for public release.
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Executive Summary

The Air and Space Force (ASF) 2025 wil be a smaller and far morechnical
force than even today’s Air Force. It will be a matured third wat@mation age force,
incorporating newtechnologies, new operational concepts, ntgtics, and new
organizational structures. The advanced weapons of 20Rfegquire brilliant soldiers,
sailors, marines, and airmen. The military of the future will need warriors who are not
only comfortable with high-technology equipment but can also deal with diverse people
and cultures, tolerate ambiguity, take initiative, ask questions, and even question
authority® As a result, the ASF of 2025ilhincrease its emphasis on edion and
training to give its warriors the best possible learning opportunities in an effort to make
them as productive as possible quickly and economically.

To achieve these goals, the ASF will develop an iategr adaptive learning
environment (ALE) centered on four overlapping areas whichaatn@ducation and
training. These areas include the people involved in the learning process along with their
changing roles and respontiles; the evolving goals and djtives of education and
training programs; the new i#& knowledge, and congtencies required in the
information age; and rapidly emerging information systéahinologies such as high-
capacity global networks, digital knowledge-bases, advanced software, and virtual reality
systems.

Education and training in theformation age Vil rely only partly on the appiation

of advanced technologies; the human elemaltr@main the most critical element to



successful informatiotechnology integration and expiaiion. By 2025, we W see the
advent of an educational revolution nnilitary affairs (RMA), refecting the paradigm
shift from “providing instruction” to “producing learning.” Included in the RMA Wwe
incorporation of other fundamental changes in dltademic culture, wriculum, and
teaching methods.

The integration of technology for ASF edion and training W be the key to
developing “brilliant warriors.” If sacessful, technology integrationiwprovide the best
education and training possilier ASF personnel, units, and others. itlwmploy a
variety of delivery media to allow learners around the world to engage ea&ualu and
training activities tailored to their individual needs on dedialt will exploit computer
technology to aate ultrarealistic simulations that enhance training. illtmake vast
amounts of information through global networks and digitized libraries available to speed
and improve critical decision making. Ulately, it will harness the trenrmeloustechnical
power of the information age to ezhte and train ldiant warriors who are étter

prepared to fight and win the conflicts of the future.

Notes

1. Alvin and Heidi Toffler,War and Anti-War(New York: Warner Books, Inc.,
1993), 85.

2. Donald A. Norman, “Designing the Futur&Eientific AmericanSeptember 1995,
160.

vi



Chapter 1

Introduction

Computing is not about computers any more. It is aboirg. . .. We
have seen computers move out of giant air-conditioned rooms into
closets, then onto desks, and now into our laps amnt#tgis. But this is

not the end.

—Nicholas Negropontd&eing Digital

In 1996, we celelated the 50th birthday of the first elesrtic computer. Since then
computers have progressed rapidly, aedently our lives have been flooded with
advances in informationtechnology. Nicholas Negroponte, professor of media
technology at MIT, highlights several examples of this phenomenon:

Thirty five percent of American families and 50 percent of American
teenagers have a personal computer at homemi@ion people are
estimated to be on the Internet; 65 percent of new computers sold
worldwide in 1994 were for the home; and 90 percent of those to be sold
this year [1995] are exgted to have modems or CD-ROM drives. These
numbers do not even include the 50 microprocessors in the average 1995
automobile, or the microprocessors in your toaster, théatmanswering
machine, CD player, and greeting catds.

Experts pragct that these explosive trends mormation systemsechnology will
continue. Advances in the next 30 years through both public andtgresearch,

development, and production efforts should result in a matured high-capacity global

information infrastructure (GIll) by 2025. This Gllilwgive virtually eveyone



everywhere the possibility tooonect to other people, digital libraries, and massive
interconnected knowledge bases around the world.

Today, the Air Force is experiencing its own explosion in the use ofctdibe-art
information systems. Desktop and laptop computers are proliferating through even more
and more offices. Our bases are rapidly expanding their network infrastructures and
connecting people into the Internet. We are implementing highly integrated, automated
command and control and support systems.

In 2025, the ASF W have to continue to exploit advancest@cthnology to maintain
its edge as the world’s preeminent air and space powedoulbtedly it vill continue to
use hi-tech applications across thece, but as the information age matures, one area will
become even more important than before. That area is education and training.

As information becomes the capital commodity of the fufure must ensure our
people have the most current information possible about a wealth of topics. As futurists
Alvin and Heidi Toffler note, information ageniilitaries pace a massive emphasis on
training and education at every level. . . . As in business, learning, de-learning, and re-
learning has become a continuous process in every occupaiiaaglry in themilitary.
Training organizations are rising in the power-pecking order within the vamditry
services. In all branches advanced technologies are being developed to speed fearning.”

But technology is only one dimension critical to thecass of information age
education and training. To be effective and efficier0@5, we must properly integrate
technology into our education and training systems to keep us in front of the pack.

This paper examines four critical integration areas which we must consider as we

migrateour current edeation and training systems into an effective ALE2025. Those



are (1) the purpose of echtion and training(2) the required sks, knowledge, and
competencies(3) the people involved in the learning process; and (4)técanical
capabilities and systems used tpgort it. As figure 1 depicts, integration is the central
point at which these elements come together to form a whole. In addition|l weefly

discuss the process we recommend to properly integrate technology in the next 30 years.

Mission & Competencies
Goals

Technologies

LEARNING ENVIRONMENT

Figure 1-1. The Adaptive Learning Environment Model

Our thesis is that a change to any one element of the learning environment will
impact other element®rcing them to adapt in some way. The net result of all the
changes can be a dramatically different learning environment. The process of managing

these changes in order to produce the desired ALE is a function of integration.



To analyze the ALE model we first identify the missions and goals of education and

training for the ASF of 2025. Next, we address the shifting focus ofa¢idn and

training in the information age and the inggliions of that shiffor the people involved.

We then look at exgrted changes inucricula based on new g, knowledge, and

competencies required in the hi-tech world26£5. We then discuss future information

systems technologies whichlvimpact the ALE and some of the key issuegived in

integrating these technologies. Finally, we present a process and s@ats e believe

will be useful in helping implement a mature ALE by 2025.

Before we begin these discussions, however, we must identify the key assumptions

which shape our concept of the future. These assumptions provide the backdrop from

which our discussions proceed. They are as follows:

1.

2.

The ASF of 2025 ilv continue to value, @port, and invest in the eciation and
training of its members.

The proliferation of global information networks ated¢hnologies vl be driven

by the commercial sector. As the costs of these systems (hardware and software)
decrease, they will become both available and affordable for use by the ASF.
Information and time il be key commaodities of the futuffer all organizations.
Technologies that enhaneecess to wrent andaccurate nformation and save

time for the user will be incorporated into the learning environment.

. Technology integration ilv result in the development of content-independent

learning systems that can be accessed by learners in various locations—either at
home, at the workpte, or in the field—to satisfy a variety of education and
training requirements, thus creating new learning environments.

. The new learning environments illwrequire new nformation service

infrastructures, protocols and procedures, and support professionals possessing
new expertise and skills.

Notes

1. Nicholas Negropont&eing Digital(New York: Vantage Books, 1995), 5.
2.John L. Reter®n, The Road to 2015: Prikés of the FuturéCorte Madera, Calif.:
Waite Group Press, 1994), 70.

3. Alvin and Heidi Toffler, War and Anti-War(New York: Warner Books, 1993),
172.



Chapter 2

Mission and Goals

If we should have to fight, we should do so from thekap, instead of
from the neck down.

—Jimmy Doolittle

The overall mission of education and training in the Air Force is to leverage the most
powerful factor in the warfighting equation—human poterttiaAs we move into the
twenty-first century and the information age, itl wontinue to be people who must fight
and win our nation’s wars, and thmilitary must continue to prepare its warriors to
accomplish this awesome task. The growing pdisgibf engagement imontraditional
military missions emphasizes the ndeda comgtently trained anchbroughly edoated
force prepared to meet a variety of future challenges. fdt ighis purpose that the ASF
of 2025 wil continue to value, wport, and invest in the ecation and training of its
members.

While military training and edwation both aim at achieving success in warfare—
regardless of the nature or type of conflict—they each have a separate and distinct focus.
Training is the process of teaching others specifitsdb be peformed under defined

conditions’ It focuses on the psychomotor domain of learning and on performing



specified tasks in specified ways to a predetermined level or standélitary training,
for example, azates competence in using machines and equipment inpgrepaate
ways; it ensures that people can operate and maimibtiary systems used to fight wars.
Educaton, on the other hand, focuses on the iat#llal or cognitive domain of learning.
It is the process of preparing others to solve problems and deal with situations not yet
known or defined. It is about learning how to learn and discovering what we do not
know so that we may survive in the future.ilitslry education focuses on the art of war
and on developing insights and intellectual constructs that ensure weotighwars
smartly; it enables the warrior to envision future threats, engage in creative ways to
resolve conflict, select the right tools and methods, and achieve the desireli effect.
Although the mission of edation and training iV remain essentially the same in
2025, new goals W likely evolve as a result abur growing dependence on information.
The much-lauded coming of the information age or information revolution brings with it
certain assumptions about the future thétt impact the learning ensonment. For
example, the growth of information systeteshnologies W continue to increase the
amount of available information and the speed at which it can be transfefies.
continued globalization of society, substantial economic growth of multinational
organizations, emergence of the knowledge woGrkiec;reasing rates of thoological
advancements, and reliance on space-based assets and global networks are results of the
information age. These trends are so significant that information is now considered a
center of gravity for thenilitary.” And developing “brilliant warriors” capable of atess

in the information age is becoming a function of education and training.



What are the desired characteristics of thiéamt warrior that can be traratied into
goals for eduoation andfor training? Foremost, ltiiant warriors are professionals
committed to ASF mission and values. In adadifithey are expert in joint, combined, and
coalition operationg. They are empowered individuals capable of creapx@blem
solving both independently and in collaboration with others; they are able to apply
theoretical and analytical knowledge. They have achieved mastery levels of performance
and competence within a specialized career field; howevdliartir warriors also
embrace change, can rapidly adapt to it, and diiegno take risks. Moreover, they are
eager to discover new tools and develop innovative solutions for the problemadbkey f
Finally, these professionals have a good deal of formatatun and have acquired a
habit of continuous Iearnir?g.These desired characteristics, when fianged into goals
for learning, become the measures afcass for edration and training in the future. In
other words, content and sabj areas, learning theories and moelblogies, and
technologies that enhance the development of theseaathastics inour billiant
warriors will be the elements integrated into the ALE of 2025.

Today, oumilitary training institutions appear to betker preparedor their role in
the future than are our echtional institutions’ Military training has remained relevant
and repeatedly re-engineered itself to take advantage of new theories of learning and
advances in informatiotechnology. Our training processes are poised for the future.
They are experiential and frequently coothd in realistic contexts using either
simulations or real equipment and work-siteilfés.'* There is growing concern,
however, that the theory of learning exfled inour current edecational programs no

longer reflects the needs and practiceswfchanging environment. ilary educational



institutions have been slower to adapt to new insights about how people prefer to learn,
slower to incorpate nformationtechnology, and retiant to venture outside their
hallowed walls?

However, as we move to the future ouilliant warriors must increasingly merge
knowledge and skto quickly resolve theroblems theydce; the traditional lines which
distinguish educatiofrom training wil blur. As a result, we must shift our historic focus
from sepaate education and trainipgograms to develop content-independent learning
systems and information networks to support them. In the eetbs we vl explore

this shift in emphasis and its implications for the people involved in the ALE of 2025.

Notes

1. Lt Gen Jay W. Kelley, “Briliant Warrior” (bpublished paper, Maxwell AFB,
Ala.: Air University, 1996), 1.

2. Lt Gen Charles G. Boyd, briefing to Gen Méwk. McPeak, CSAF,during the
Education and Training Reviewowrdwcted at the Air Force Wargaming Center, Air
University, January 1992. This definition waser expandedpon by Dr John A. Kline,
Air University Provost.

3. Dr John A. Kline “Education and Training Today: Some Differentesir
University Review 30. 2 (January-February 1985): 94-95.

4. Kelley, 2.

5. Lt Col Alfred M. Coffman, Jr., “Sategic Enwionmental Assessment for
Modernization Planning,” Report of the &egic Planning Divisin, Directorate of Plans,
Headquarters United States Air Force, 6 June 1994.

6. Peter F. Drucker, “The Age of Social Triommation,” Atlantic Monthly 274, no.
5 (November 1994): 53-80. The tekmowledge workerefers to the dominant working
class of the information age. They re@g the ndustrial workers who were predominant
in the industrial age.

7. Coffman, 2.

8. Kelley, 5-6.

9. Drucker, 62.

10. This view is shared by members of the Air University staff and iectefl in
General Kelley's article.

11. Kelley, 1.

12. Ibid.



Chapter 3

Roles and Responsibilities

There is an often-expressed fear that technolddyeplace teachers. |

can say emphaticalland unequivoddy, IT WON'T. The information
highway won't replace or devalue any of the human educational talent
needed for the challenges ahead: cotted teachers . .and, of course,
diligent students. However, tawlogy wll be pivotal in the future role

of teachers.

—Bill Gates,The Road Ahead

An article by Robert B. Barr and John Tagg, “Froeac¢hing to Learningl,”offers an
excellent exploration of education and training paradigms and the impact that changes
will have on people intacting in the system. Aocding to these authors, the old—or
current paradigm—Iooks to the institutionpoovide instructiorwhile the new paradigm
expects the institution t@roduce learning. The shift then is from the instruction
paradigm to the learning paradigm, and it requires both a new type of learner and a new
type of teacher.

The instruction paradigm takes the means or method—called “instruction” or
“teaching”—and makes it the primapyrpose of edration and training institutions. “To
say that the purpose of colleges is to provide instruction is like saying that General

Motor’s business is to opate assembly lines or that tharpose of medical care is to fill



hospital beds® This assumption illusites the point that the focubasild not be on
instruction but rather on producing learning with everilidont warrior. While it may

take decades tainderstand all the future impditions of the paradigm shifrom
providing instruction to producing learning, one goal is evident now. The learning
paradigm opens up the truly inspiring goal that each new classlliaihbmwarriors will

learn and know more than the previous class. “In other words, the learning paradigm
envisions the institution itself as a learner—over time, it continuously learns how to
produce more learning witBach graduating class, each entering studferfttis concept

of the learning organization is truly revolutionary and futuristic. The learning
organization and the impact of the new paradigm on the structure of institutions are
addressed in more detail later in this paper.

The plan for realizing this paradigm shift by 2025 begins with the understanding of
continuing and lifelong learning and the impact of this concept on the indiViddake
individuals engage in learning as a lifelong process; adults as well as children participate.
Regarding our ASF of 2025, thadt thatour billiant warriors of the future are adults is
significant. Educational research has shown that adults are not simply “grown up
children.” Traditional methods of pedagogy, the art and scien¢eashing children, is
in many ways different from andragogy, the art and scienceeathing adults.
Consequently, we must understand andragogy and inebepds principles into our
learning processes if we are to be successful.

Malcolm S. Knowles has given us four assumptions of andrésgﬁgyey describe the
characteristics of adult learners that have implicationdxow we should structure the

ALE within the ASF. First, adults both desire and enact tendency toward self-

10



directedness as they matufeggugh they may be dependent in certain situations. Second,
their experiences are a rich resource for learning, and they learn nextvefy tirough
experiential techniques of education such as discussiproblem solving. Third, adults

are aware of specific learning needs generated by real-life tagkeldems; and adult
educationprograms, therefore, should be organized around “life @gipin” categories
and sequenced according to learners’ readiness to learn. And finally, adults are
competeng-based learners in that they wish to apply newly acquiridld skknowledge

to their immedate circumstances and are, tliere, performance-centered in their
orientation toward learning. These characteristics help to describeiltiaatwarrior

and serve as yardsticks for measuringcess in the future. In other words, instruction is
more likely to be successful in the future if it is responsive to adult nded&ad of
teaching students specific answers to a setiaulum, instruction should help students
learn how to ask questions and pursue their own andweralso should be adaptive to
individual goals and learning styles, build on an individual's prior knowledge, be
experiential and realistic, and be applicable to the workplace.

As our perception of the learner’s role changes from a passive modelatctiag
empowered model, we must also consider the changing roles and regpessdf
instructors in the ALE (fig. 3-1). Inecent years the ternigcilitator and resource
person have developed more favor thamedcher” when discussing adult learning
environments. Knowles specified new roles and respibtisghfor fadlitators that differ
from traditionalteacher roles—mainly that féitators do not direct; rather they assist
adults to attain a state of self-actualization or to become fullgtioning persons.

Likewise, resource persons do not direct. They assist adults in locating individuals and

11



material resurces to complete learningfats that the learners, themselves, have
defined® These ideas of Knowles imply that the instructors of 2085ravely direct
learning. Obviously, some instructor-@ited learning W be necessary, given the critical
need for uniformity in some aspts of themilitary.9 However, as noted above, self-
directedness and effective deoisimaking allity will be characteristics ofour future
brilliant warriors, and the ALE wilbffer them the abty to exercise significant self-
direction over learning. Moreover, instructors of the futuiltadapt their role to @ate

the options and opportunities brilliant warriors will need to make good learning choices.

TECHNOLOGISTS

7

INSTRUCTORS PRODUCERS

INFO T=CF|

INTTEGRATHON

Figure 3-1. New Roles for Instructors
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Knowles also lists some facilitator traits for andragogy thkhb@come inportant for
future instructors to posse:'é’s.FacuIty must begin to acquire these traits in order for the
paradigm shift fromeacher to fatator to occur within the learning environment. First,
faculty must establish a physical and psychologidiatate @nducive to learning by
creating “a @mate of humanness” that encompasses mutual respect among all
participants, collaborative modes of learning, and an atmosphere of mutual trust. In
addition, faculty must involve learners in mutual planning of methods and curricular
directions to the extent possible anglalve participants in diagnosing their own learning
needs. They must encourage learners to fatauheir own learning objectives when
approprate, and ermurage learners to identify resources and to devisgegies for
using such resources to accomplish these objectives. Then, actindliegoias they
must help learners to carry out their learning plans and, finally, they must involve learners
in evaluating learning, principally through the use of gatie evaluative modes. These
traits of the facilitator will be imortant for sacess in the traditional classroosgttgg as
well as in the new global networked environment. Thiéyb@come criteria by which we
judge instructors and instructional systems in the future.

It is clear that these basic fundamental elements of andragogy are the building blocks
for the paradigm shift in the roles and respaitiis#s of instructors, but other skills will be
required of the instructor of 2025. Both edtors and trainers must bettgrderstand
the learning process, human motivation, alternative learniagesgtes, and evaluation
techniques. They must understand and implement learning opportunities that enable the
achievement of objectives, are situated in a real-world task or simulations, actively

engage the learner, accommodate new ideas into kmiowledge, allow learners to

13



collaborate with others in aonversational, dialogical process, and allow for ample
articulation and reflection on the part of the learfiePut another way, instructors must
be able to teaclknowing-inacton—knowing how to do something as opposed to
knowing about something; to stinaté reflecton-in-action—the alblity to restructure an
action based on feedback; and to supervise action rbsesgsearch based on the
practitioner’s application and generation lkafowledge in the form of prototypes or
models that can be carried over to new practice situafionsor example, the
development of learning software—the practitioner’s applicatidmotvledge—uill be a
valued form of academic research for ASF educators and trainers in 2025.

In addition, instructors must leverage informatitechnologies to enhance the
learning environment and must be proficient users of classtecimologies and distance
learning media. While the availability of smart software hatihg systems, curriculum
development models, and media selection aidls emable instructors to manage the
instructional systems design (ISD) proctl—f’ss,the aids alone will not beneugh.
Instructors will need to ark with production programmers, informatidechnologists,
information “catekeepers,” and otheuport professionals (discussed ieaer detail in
the technology assilation sction of this paper) iorder to use multimedigechnologies
and multimode processes in the future. As virtual reality increasingly is used to simulate
warfighting environments antechniques, instructors must understand how to “mix
Disneyland, Hollywood, and theili€on Valley,” orchestate video cameras, and stage-
manage special effect$. Also, instructors must interact with contractors in the private
sector responsible for developing software ajapions, and they mustnderstand the

acquisition process.

14



To use informatiortechnology properly, instructors of 2025 must understand how it
supports the learner. David H. Jonassen, professor of Instructional Systems ataRenn S
University, describes the proper roles of learnexghnologies ecessary if learners are to
acquire the survival dls neededor the twenty-first century. Not only must instructors
use informationtechnologies as delivery vehicles and controllers of instruction, they
should ensure theséechnologies become fiitators of thinking and knowledge
construction in their own rigt. Instructors must continuously employ the traditional
functions of informationtechnology as tools used faccessing nformation, for
representing ideas and communicating with othersfamgknerating products. And they
must begin to see technology as an iatglial partner or mind todbr knowledge
construction® and as conteXt

As a mind tool, according to Jonasseathnology must be used for articulating what
learners know; for redicting on what they have learned and how they cankadw it;
for supporting the internal negotiation of meaning; for constructing personal
representations of meaning; &od supporting mindful thinking. Accordingly, instructors
must use technology to augment rather than aat®imuman intellect and interaction and
to amplify intellectuaprocesseg? As context, Jonassen explains that technology must be
used for simulating meaningful real-world problems and situations; for representing
beliefs, perspectives, arguments, and stofesjefining a controllable problem ape for
student thinking; and for supporting discourse among a knowledge-building community of
learners. Instructors in the future must make certain that technology engages the learner
in knowledge construction, not reproduction; conversation, @o¢ption; articulation,

not repetition; collaboration, not competition; and reflection, not prescription.

15



To be successful in the future, our instructors must merge ilte afkthe human
factors engineer, the cognitive psychologist, the information systecmologist, the
subject-matter expert, the instructional systems designer,utihieutum developer, the
Hollywood director, the mentor andeacher, and the learning oesce person.
Continuous professional development and increasingly sagiesti acrriculum
development tools will be the meafws learning faditators to adapt to these changing
roles and respongiilies. The ASF 0f2025 wil embrace structures and vehicles that
build professionalism among its instructorgate a gpportive working environment, and
provide incentives for innovatidfl. In the future, educators and trainers will become
active consumers armqfoducers of knowledge and research in ordereatera culture of
ongoing learning that questions the traditional para&i]gm.

In addition to changing roles and respoitisigs of the peoplenvolved with the ALE
of 2025, the information ageilivalso challenge the ASF’s brilliant warriors to master new
subject areas lyend the typical sks and knowledge emphasized in today’s edtion

and training programs. These new subject areas are the topic of our next section.

Notes
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Chapter 4

Skills, Knowledge, and Competencies

War is a human endeavor, fought by men and women of courage. The
machines, the technology, help; but it is thavidal’s «ill and courage
that make the crucial difference.

—Gen Gordon RSullivan,Army Focus

The ASF of 2025 W incorporate new learning theories into botbrmal and
informal edwation and trainingprograms—many of which i be customized to
accommodate individual learning styles and delivered to the learner at various locations;
at home, at the work site, or in the field. Inherent in the approach to learning is the
presumption that brilliant warriors willevk in new information age organizations as both
independent learners and teproblem solvers. Not onlyilivthe brilliant warriors learn
in a greater variety of ways and enoviments, they W possess certain skillgnowledge,
and cognitive processes in order to be comfortable and productive in the information
organization. In addition, they must learn new cetapcies and master new content
areas in order for the ASF to meet its goals for education and training.

Several cognitive skills—mental abilities—will be requifed both independent and
collaborative learning to occur in the era of electronic ectivity and the nformation

age. Brillant warriors in2025 must be masters of cybeasp, able to manipulate
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networks and hiech systems with ease. In additi they vill have to deal with unlimited
amounts of information as they comnuatie and collborate with others across the
global information infrastructure (Gll). As a resultjlliiamt warriors mustunderstand
cyber systems and the principles of connectivity. They must also be able to organize,
analyze, and synthesize information and recognize twems and structures of
connections to others. Moreover, they mugpraciate and relate to diveysit-our
potential connections to others. And they musderstand and fditate communications
verbally, spatially, and mathematically—the tools to make connections pdssitiiese
requirements imply that the militaryuicula of the future “must cover a range of
academic disciplines that includes basic and engineering sciences as well as humanities
and the social sciences.”

Future brilliant warriors will combine these cybeasp nformation skIs with
required problem-solving cognitive ik such as the ability to apply multiple solutions to
a wide-range of problems and analyzetaded feedback; the ability toetermine
conditions of applicality and nonapplicabity based on alterate gproaches teeach
problem;techniques for developing and evaluating alternative coursastioh (GDAS),
and techniques for testing hypotheses. Also tlikabt warrior must develop mental
models and communicate the content of those models, including assumptionslizend ut
tools and procedures that enhance thtention of mformation’ Based on these
requirements we can expect to see more interactive learning, virtual reality simulations,
artificial intelligence, smart software, and more theoretical models to adealn the

future. By 2025, these requirediliskand processes will be developed and enhanced by

19



technology-medited instruction simulators, and smart computers using either education
or training scenarios.

In addition to acquiring the above information and problem-solvinltg,skrilliant
warriors will be required to master newetacognitive sis to swcceed in thenformation
age. These include such networkatedl areas as digital literacy, theligbto quickly
focus attention on and shffom various visual and auditory stimuli, verbal and nonverbal
communications sks for electronic conferencing, cliating skls for voice activated
systems, typing (in order to opee leftover equipment using keyboards as input
devices), digital graphics development, and netiquette—the etiquette of network
conferencing and social intestion? Moreover, brilliant warriors 02025 will have to
master coping and stress reduction skills to keep their cool inattee df hformation
overload. Since the information agél also impact the ciian arena, we anticgte that
the public schools of 2025, or their equivalentijll wequire mastery of these
metacognitive sks before our billiant warriors enter the ASF. If not, however, the
organization will use informal means to instill them.

Two other goals of the ASF of 2025, mentioned earlidr.find an enhanced place
in the formal curriculum of the future. These are core values aadive thinking. One
can expect to see increased emphasis in tirecalum on leadership and ethical
behavior, a deeper study of American political and economic systems, more options to
study logic, rhetoric, and critical thinking, and improved opportunities for innovation,
experimentatn, research, and evaluati?)nAdditionaIIy, more emphasis will be gded
on the affective learning domain, values clarifioatiappreciation for right conduct, and

professional standards of behavior.

20



In the future, as is generally the case now, there will be a division of individual
learning objectives intdour broad categories or competencies—core competencies,
functional competencies, assignment specific competencies, gpmbrs programg.
Although thesecategories Wl continue to havebroad apptation in the future, their
specific objectives W change based on the changing needs of the ASF. For instance,
there will be new core compencies required of hiant warriors in addition to some of
the old ones. Core comfencies refer to requirements that are centrptdessions as a
whole and are required for all members of the profession. For example, there are core
competenciedor all professionamilitary peronnel, all acquisition professionals, or all
avionics specialists. Mastery of core competencies might be redareshtry into a
profession, such as areas taught in pmgo®sioning programs or for promotion. The
ASF of 2025 wll be increasingly concerned with core cagbgncies, and documentation
of their mastery will become critical. New core catgnciesfor the future might be
developed for content areas such aacspand space travelhformation warfare,
operations other than war, joint and coalition warfare, and the revolution in military
affairs.

Functional competencies are caréeld specific. Again, some careerdlveease to
be important in the future as others come into existence or gain in importance. In an
effort to ensure comgiency in thenformation age, the ASFilvincrease emphasis on
information engineering, humamdtors engineering, artificial intelligence, and software
engineering. Entirely new careers might be uninhabited combat air vehicle (UCAV)
operator, information systenschnologist, sublethal weapons expert, psychoinformation

warrior, and offensive gze warriof In order to be functionally coregent, the bitiant
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warrior must possess a variety of specified knowledge aifisl thlat are career raied.
This categry is exgcted to grow in the future as more specializatidhbe required of
personnef.

Assignment specific congpencies refer to thienowledge and sks required to do a
particular job or to perform a job-specific task. These aiemncies Wl depend on the
nature and scope of the job and will be taught at the point in time when they are needed.
For example, a pilot who becomes a joint campaign planner will be taugltugh a
computerized individual learning module—how to properly format and develop required
joint documents after assignment to the new job where that competency is required. In
other wordsteaching a sk will occur at the point when it is needed and learning is
relevant. Just-in-time education and training, made possible by the widespread
availability of expert systems, will be the preferred melt to assure assignment specific
competencies are met.

Special and support programs are those that are available in thte gaair, other
government agencies, or civilieacademic institutions. Thegwograms W become
more important in the future. The brilliant warrior 2025 must possess advanced
academic degrees ammtofessional certiiations inorder to function as a knowledge
worker in the information ag®. The ASF will use the Gl and distributed learning
environments to fdlitate new colldorative arrangements, consortia, and contract
options with numerous agencies, businesses, and institutions around the world to support
its brilliant warriors. Even if the traditional role ptiblic institutions of higher education

declines’ other options will become availablarough the priate sector orhrough
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cooperative worldwide arrangements with business and industry hawitag £dwcation
and training requirements.

As we know more about adult learning and the way individuals aicteand
synthesize this knowledge with what we know about the mission, goals, andteonips
of ASF education and training, we begin to envision the learningagment of the
future. Incorpoate all this with what weknow about the enhanced cajities of
technologies, and we have all theeqeés of the puzzle. The next section identifies
information technologies that have promise for future @ation and training and

discusses how the ASF of 2025 might use them.

Notes

1. Ralph Brauer, “The Internet as School, Or Welcome to Our MUD Room,”
Technost, no. 3 (Fall 1995): 14-21.

2. Lt Gen Ervin J. Rokke, “Mtary Educationfor the New Age,”Joint Forces
Quarterly, Autumn 1995, 22.

3. Donald A. Smith, Paul J. Sticha, and John E. Morrison, “Soldier as Adaptive
Problem Solver” (Paper presented to Roundtable ConferencditanyMraining and the
Potential Revolution in Military Affairs, Fort Monroe, Va., 13—14 December 1995): 6.

4. The term is attributed to Linda M. Harasit®91, in Defense Research Studies 5,
“Conferencing Issues and Decisionkgarning without Boundarie@New York: Plenum
Press, 1994), 18.

5. Lt Gen Jay W. Kelley, “Briliant Warrior” (bpublished paper, Maxwell AFB,
Ala.; Air University, 1996), 13-14.

6. James S. McMichael, director, Acquisition, Training and Career Development
Policy, The Pentagon, memorandum to John A. Kline, Air University,estibyhite
paper, The Acquisition Education and Training Program, 15 October 1993.

7. Paul J. Berenson, “Revolution inilkhry Affairs, Some Implicationdor 21st
Century Army” (Paper distributed to Air War College 2025 participants by the Scientific
Advisor to Commanding General, US Army Training and Doctrine Command, 12 May
1994).

8. These technical capabilities, not careers, are referred to by the Air Force Scientific
Advisory Board in its reportNew World Vistas; Air and Space Power for the 21st
Century: Summary Volun{@995).

9. Peter F. Drucker, “The Age of Social Traommation,” Atlantic Monthly 274, no.

5 (November 1994): 68. Although farasters predict the neddr broadly eduoated
personnel, this W not preclude the neefbr career specialists. Cross-training in two or

23



more related career fields may be required as the total number ohpelrsleclines.
Drucker predicts the need for a highly specialized workforce in the future. Also, the
Scientific Advisory Board,New World Vistasdiscusses the need for highly trained
technical personnel.

10. Drucker claims that formal eciation wil be even more iportant in the future
than it is now.

11. Lewis J. Perelmagchool’s Out: A Radical New Formula for tRevitalization
of America’s Educational Systgidew York: Avon Books, 1992), 50. Perelman claims
that the “social institution commonly thought of as eation wil be obsoéte and
ultimately extinct as the dinosaurs.”

24



Chapter 5

Enabling Technologies

We are quickly moving toward the time when anyone can get any kind of
information to almost anyone else, anytime. We are also increasingly
moving information instead of people. And we’re essentially doing it

instantly.

—John L. Petersol,he Road to 2015

Experts generally agree that by the year 2025 wile have an mnformation
infrastructure available which ilv provide almost everyone global, high-capacity
connectivity at a cost comparable to today’spgkéne and Internet charg]esAt the end
of this powerful infrastructure, weilwhave low-cost personahformation devices (PIDs)
which will give us integated voice, video, and data cajiabin a package smaller than
today’s notebook computefs.Moreover, these PIDs will have computing power and
speed virtually equivalent to the human btaind will haveaccess to massilerowledge
bases around the world. All these cali#s combined have the potential to
significantly alter the way people learn in the ASF. Shortly wieewamine the specific
technologies which promise the caftiibs we have described. First, however, let us
imagine the learning available to us in a world of micro-supercomputers and worldwide

connectivity.
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First, we’ll look at a young laser radachnician in the field in 2025. Engineers have
just developed a new modification to the system hejsoresible to opexte and maintain.
Instead of sending him back to Keesler Air Force Basesupplemental training, the
engineers work with edational experts to develop a virtual trainingdule for this
modificaton. Immedately bdore they upgrade the radar system, thesctebnically
transmit this training module to all the field units @adhnicians affected by this change.
Then ourtechnician, using his PID hooked to virtual reality viewers and gloviésyavk
through this multimedia training module. The module gives him all the information he
needs about the upgrade along with a simulation which allows himattiqa new
operational and maintenance procedures until he has achieved mastery. In addition, the
training module W be able to answer questions thechnicians have about the new
procedures, and for any questions that stump the training modulésctn@cians will
have immedite access to system experts eithesugh E-mail or a video phone call. In
this case system experts and educational specialisifgroade just-in-time, system wide
training without the expense of temporary duty trips or full-time classroom instructors.

Next, we’ll look at a young major enrolled in joint professiomlitary edwcation
(PME). Her seminar mates are scattered acrostiry, and several timesach week
they converge in a video teleconference to discuss PME topics with their faculty leader.
All their lesson materials come to thehrdugh edctronic media. A typical leadership
lesson, for example, would have exdts of classic leadership texts them to read along
with clips from classicilims on that leadership topic arettures from leadership experts
and senior military/civilian leadefer them to vatch. When they “meet” to discuss this

lesson, their faculty leader has instantess to any of this material, all of it digitized, to
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emphasize key points and clarify any confusion. Then after the lesson, the leader can
electronically administer a test to see how well the students have mastereatehialm
With instantaneous feedback, the leader can quickly correcprafem areas revealed
through the test. For research, these PME students have atniineidate disposal a
wide-range of government, university, and commercial knowledge bases available
through their PID and the edtronic network; they are ndimited to the base library.
They can research their paper, write it, and submit it electronically without ever having to
leave their base. And if they have any questions, they will have quiéss to their
seminar mates and their faculty leader. In this scenario, the virtual sexfigrarmany
of the benefits of the current residential program. Aecatife distance learningrogram
such as this could significantly reduce the need for an in-residence version of PME.
Finally, let's examine two pilots from sep@&e units who are training to fly a mission
together. They eaclonnect their PID to one of their unit's personal simulator kits and
then hookup t@ach other via the multilevel secure netkv Their simulation program is
downloaded and synchronized so they can siteullying their unmanned aerial vehicle
(UAV) training mission together at their respective home bases. In agditie
simulation program has been automaticallyatpd in a matter of minutes with the latest
real-time intelligence, remnaissance, @ather, and mission planningformation. As a
result, these pilots can fly this simulated training fligimder conditions as close as
possible to their upcoming mission. During the simulation, the fidelity of the virtual
reality program allows the pilots to experience the sortie as a real two-ship UAV
formation. Each action by one pilatnmedately registers a realistic change in the second

pilot’'s simulated envonment. At the end of the training flight, the pilots haetually
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experienced flying together in conditions virtually identical to those thiéyage in their
actual mission.

These scenarios are typical of the types of training and educatioondeat in the
armed forces today and will likely need pa@825. Common to them is thact that by
2025 our bifliant warriors will be able to @nduct most of their learning without having to
undergo expensive temporary duty trips. Multipurpose PIDs and miniaturized virtual
reality systems willobviate the needor expensive stand-alone simulators esdch
operational locatin. The GII wll instantly connect learners with the people and
information they need no matter where they are.

With that backdrop, we W now discuss the kinds ofnformation systems
technologies that promise us suibhmense capabilities b2025. We’ll group these
technologiesaccording to the three general types of functions that thiegeme in the
ASF's ALE. Categories include delivery systems which allow the learner to access
information, simulations, teleconferences, or other learning products; development
systems which allow education/training heclogists, facilitators, supervisors and others
the capability to develop efttive learningorograms and services; and tracking systems
which allow commanders, individual learners, supervisors, and personnel specialists to

manage learning requirements and progress.

Delivery Systems

Advances in information systems are occurring at such a raggidhat we see a new
generation of technology every 18 to 24 months. With this rapid advancement, even

major progress becomes evolutionaryteasl of revolutiong. In our 2025 pr@ct,
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we've been told to think in terms of double leap advances. In the information systems
arena, however, it's probably more appraf®ito think in terms of quickhbps” ingead

of “leaps.” If we conservatively pregt arrent advances over the next 30 years, we
should progress at least 15 hops in information systeamnology beyond where we are
today. Experts generally agree that the seeds of 15-hop progress are stoteglyin
today’s emerging technologies. Advanced networkamipnologies such as matured fiber
optic links® and new/improved high-capacity commerciatedite constellations
(including geostationary and low-elatorbit system§)with laser link$ will give almost
everyone the possiity for low-costaccess to the worldwide high-capacitjormation
infrastructure—the GII. Moreover, nevatd/video compression techniqﬁewill allow

us to transmit huge amounts of information across this infrastructure with amazing
efficiency. In just the last five years, we’ve been able to reduce the bandwidth required
for high-quality video from around 4illion bits per seond to just 1.2million bits per
second. In 30 years, further advances in compression and bandwidthiltesatill

allow us to deliver enormous amounts of information through the Gl very quickly,
cheaply, and reliably.

At the end of this massive GIl will be incredibly pa¥e end-user devices and
embedded microprocessors whichl enable both individuals andr@ups of learners to
access the capiities of the adaptive learning emehment (ALE). Nantechnology®
and microelectromechanitgromise us high-speed, multipurpose PIDs whidhaost
about the same as current desktop computers and have a computintfycapaghly
equivalent to the human brain! In addition, these Pliliscame in small packages—

small enough to hold in a hand or wear on the arm (fig 1%-1)’.hey will also have
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wireless connections to other user devices such as walt@d high-definition video
screens, speakers, and virtual reality simulation devices. In addition to supercomputing
PIDs, peripheral devices and other objects (elgors, furniture, appliancestc.) will

also be widely computerized with powerful imbedded microprocessors wihlichevable

to interact with the PIDs to enhance netiwinformation™ Explosions in virtual reality
hardware/firmwaré; TV technology, and otheiirsilar devices are already giving us a

preview of the incredible hi-tech possibilities which will be an everyday reality by 2025.

Figure 5-1. Personal Information Device
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Development Systems

Obviously sophistiated software W be an integral part of the delivery systems
available by 2025. Moreover, softwardllvplay a critical role in the development
systems used to produce ALEatarials in2025. Advances in fuzzy logic/neural
networks® will give us smart software systems which will allow PIDs to serve as
automated assistanfsr humans. These ilvhelp edication/training telknologists to
design better software systems gdvide high-fidelity simulations tailored for a wide
variety of education and training scenaribsin addition, snilar software will help keep
track of learners’ needs and preferences. These information age assistants, which
Nicholas Negroponte calls “digital butlet§'will then be able to search varioususces
across the GII to compile the right information in the right format for the learner on
demand.

In other areas, voice recognition systems, automated language translatonsjland s
software systenjigwill allow people of different guntries to communate with ease and
without the use of a keyboard. Thidllwgreatly enhance the quality and ease of
combined training with one or multiple allies. In aduiti multilevel security (MLS)
software systems coupled with low-cost personal ideatibn systems (e.g., finggint,
retinal scan, deoxyribonucleic acibNIA] identification devices, etc.) wilbrovide the
security necessary to allow learners to use the ALE and GIl with confitfence.

Other related technical advancesl wnhance software development tous very
efficient and effective ALE mébds and raterials. Advances in visualization bemlogy
will enhance the three-dimensional asp of virtual reality simulations and other

educational presentatiofs. Developments in what Lewis J. Perelman calls “brain
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technology’21 will not only help software developers, both human and aatte) to build

better educational systems but alsth alow enhanced learning to takeagk from the

inside out. For example, advances in cognitive science, human factors engineering and
biochemical technology are already spawning promising developments in “new computer
technology that mixes organic and inorganic elemefitsjore effective human-machine
interfaces, the inclusion of emotional elements in simulation models, and brain-enhancing
chemicals. By 2025 these developments, combinedaritiess to numeus knowledge
bases available worldwide, should allow the ASF to acquire and/or develop a wide-range
of ALE products and services designed to improve the thinking and leariisgslour
brilliant warriors. These will rangérom simple edaation/training presentations to
extremely challenging, high-fidelity simulations, all tailoredetach learner’s, or unit’s,

need deliverable anywhere on demand.

Tracking Systems

Despite enormous advancements in the Gll and systems developmentitiespab
the ASF of 2025 Wi still need toknow the gatus of its members’ training and education.
Fortunately the advances notebloge in both delivery and development systems will
enhance the ASF's efforts in this area, too. Advances in cognitive science, smart
software, and human factors engineering will giveaphsstcated aptitude, achievement,
and preference evaluation tools. These will allow the ASRdourately select and
channel its brilliant warriors into career areas besitched to both them and
organizational needs. These advanced evaluation tools will then help ASRnErs

experts establish learning goals &ach new bilfiant warrior. From this point, the ALE
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will automaticallyupdate individual remrds once a member hascomplished a learning
task. This information W be stored in integited orporate knowledge baseaccessible
to authorized members.

Because multiple options and parallel scenaridisexist, the ASF will embaice a
flexible ALE management structure consisting of on-line enrollment and tracking systems
that interface with peosinel records and readiness information. The systdéirevable
any student or training manager from angaltion to access dathrbugh a PID on the
student’s career path, individualized learning plan, and correspondiogt®hal/training
requirements. The student or trainer will be able to see which coreetemopes and
proficiencies have been mastered &bed levels of readiness, and remaining deficiencies.
The database ilvdisplay available learning options, time framfs completion, and
other pertinent information. IndividualsiMbe able to selct the @proprate programs,
courses, and formats—whether resident or distance learning, individualized or supervised,
at home, on-the-job, or in the school houst., and instantaneously enroll. Upon
enrollment, the system will trigger thep@oprate reponse—whether to process
temporary duty instructions, or tactivate instructional delivery in thepjpropriate
distance learning format to the individual or training supervisor, at the apgisopiace
and time. As individual brilliant warriors sgessfully complete their learning objectives,
the tracking system will automatically update the appropriate records.

Virtually all of the informationtechnologies described above are already emerging
from the hitech ldboratory into the marketpte. Wedon't know exactly whatproducts
will emerge, lecause specific predictions in tldgnamic arena are difficult. As Joel

Swerdlow notes, “To know where informatid@chnologies are taking us is impossible.
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The law of unintended consequences governs all technical revoltﬁ?orﬁae’gardless of

the exact nature of future systems and device20B% our bifliant warriors everywhere
should be harvesting the mature fruits of the continued explosiontéctieapatbties.
However, these technologies present us with not only tremendous opportunities but also
with some daunting challenges which the ASF must overcome to create a well-integrated

ALE in 2025. The next section discusses these challenges.
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Chapter 6

Technology Assimilation

Constricting an information organization requires a new moral vision of
what it means to be a member of an organization andvésed social
contract that combines members of a firm together in ways radically
different from those of the past.

—Shoshana Zuboff

In their article, “Scholarly Communicat, Academic Libraries, and Technology,”
authors Richard Eckman and Richard Quandt emphasize that the mere existence of
hardware and software does not give direction to future implementationhofotegy?

We must seriously consider how to directhiealogy to sacessfully integrate itor our
ASF purposes in 2025. Three areas are of particular concern. Festjveftetinology
integration will drive the dcentralization of academic institutions and create new
infrastructures which, in turn,ilvgenemate new rolegor support personnel, publishers,
scholars, and librariarfs Second, advancedchnologies vl allow easy modiftation and
tailoring of previously distributed information and edtional vorks; but it wil also
create the neetbr effective mechanisms to authenticate gmdtect the integrity and

academic quality of suchasks. Third,technology integration M intensify the need to
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account for the revenue interests of commercial information venders in orderteotpro

intellectual property rights. Below we will examine each of these issues in greater detail.

New Organizational Structures

As the ASF integratesnformation technology across its many functions and
organizations, brilliant warriors at all levels will gaimprecedented access to computing
and information resources. If used eumtly, these remirces could generate increased
efficiencies that will giveour military the competitive edge needémt survival through
the twenty-first century. Consequently, the ASF of 20dbrequire all its members to
manage complex information and use it teate valudor their individual organization%.

To this end, the force iivempower users at all echelons to make decisions traditionally
reserved for higher bureaucratic and supervisory layers. New flat information age
organizational structures will emerge as tloem by 2025. # Gates, the chairman and
CEO of Microsoft Corporation, describes what is likely to happen to organizations as they
enter the information age.

Informationtechnology Wl affect much more than thghysical lcation

and supervision of employees. The very nature of almost every business

organization will have to be reexamined. Thiswd include its structure

and the balance between inside, full-time staff and outside consultants and

firms. . . . If communication systems areod enough, companies don’t

need as many levels of management. Intermediaries in middle

management, who once passed information up and down the chain of
command, already aren’t as important today as they once'were.

Already the militaryfunctions as a flat, decentralized organizatioming war> This
trend will continue as the use of advance@imationtechnologies makes command and

control and intelligencenformation readily available throughout the force. And the
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increased use of technology taceassfully support flat wartime operationsl wansfer
to peacetime operations as the GIl matures. Theanissiented orders of wartime—
which allow leaders and soldiers in the field to interpret information and make decisions
based on commander’s intent—will extend to other operations20B2%, the ASF will
have a new mission-oriented organizational structure which empowiastowarriors
throughout the force to know and do more. Newly energized and reorganized learning
institutions will emerge irR025 to neet the challenges of thaformation age and the
postulated revolution imilitary affairs (RMA) that will resulf. The concept of the RMA
is explained in chapter seven of this paper.
In 2025, the ASF learning institutions, like manyil@wn academic institutions, will
be transformed from large centralized campuses to dispersed information and service
network channels. Residence requirements will diminish as distance learning
opportunities grow. Increasingly, schooldl weliver learning materials to students via
the network. Technology ilivpermit professors and edators to telecommute their
services to students in ways that de-emphasize traditional acagéysical and
bureaucratic infrastructures in favor of widely distributed environments. Students will
identify a school not by a distinctdation, campus, or building, but rather by a brand or
franchise of network media through which they access services and ourses.
Advancements in distance learning technologies are beginning emecmew
education and trainingfrastructures within thmilitary.9 Although distance learning has
existed for @cades in theorm of printed correspondence courses or videotaped
programs, these traditional methods did little to transform the classroom. Traditional

distance learning activities were seen as passive and not on par with active; -t
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instruction delivered in the seminar environment. Often instructawarnne obsolete in

the months it took to produce and distribute the courses. But nevaciiver
technologies make real-time indetion and feedback possible, enable large audiences to
participate, angbrovide quality instruction. Inakct, evaluations have shown that when
approprate media are used, distance learning is at least as effective as resident
instruction®® Technology Wi continue to reduce the neddr students to travel great
distances at great expense to attemgrges in residence. besd, students increasingly

will come together in virtual residence. However, this does not mean that the traditional
classroom, or campus, will become completely obsolete.

In the military context, the mission of the ASF2%25 wil dictate that the service
retain control, standardizati, and uniformity over many aspts of education and
training of its brilliant warriors. Consequently, eaation and training témologists will
incorpomte standardized material into learnipgpducts. In addition, thenilitary’s
unique requirements for cohesivendssm camaraderie, amghysical fithess W drive
retention of some standardized residepoegrams. For instancagccessions education,
initial unit and skills training, some leadership gdfessional quality development, and
core values educationillvbe condwcted via residentprograms which incorporate
numerous htech learning tools. Atitough scaled down significantly, the modernized
schoolhouse, with the ewessary administrative component and infrastructure, will

continue to exist to provide standardized resident learning opportunities.
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Administrative Support

As much as things will change B{25, some areaslivemain constant—such as the
need for administrative support. The integd hi-tech development, delivery and
tracking systems which make up the revolutionary adaptive learning environment will
create the neetbr an administrative infrastructure consisting of network librarians or
“gatekeepers” who i manageacademicprogrammatic issues, negt site licenses,
and help users navigaterough the information superhighwdy. These gatekeepers will
make extensive use of automated assistants to marfageation spread across a widely
distributed world of academic communications. The automated assistéintcam
virtual libraries, selectnformation, and build lesson plans or packagesording to
established end-user or instructor priorities. atékeepers i help instructors and
students manage information in ways that best meet their learning objectives.

Additionally, in 2025, the ASF il need specialized pevanel to ensure thatilient
warriors receivebroadcast-quality learning aterials. Thesgroduction programmers,
drawn from the commuaoations and marketing (telewasi, flm, etc.) disciplines, will be
expert in “edutainment® and will help instructors develop multimedia presa¢ions that
maintain the attention and interest of learners28¥5 these highly dled professionals
will be able toaccess@phistcated, commerciaquality digital production capdities in
order to create dazzling learning products for our brilliant warriors.

Advanced systems management processes will also beage by 2025 to help
education telenologists, instructors, and students use learning systems more efficiently.
In an effort to control the cost of information exchanges, to prevent overload on

individuals and networks, and to ensure the privacy of its members, organizations of 2025
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will establish newprocedures, invoke new protocols, and implement smart software
agents. On-line systems will be irapé that Wl guide bothproducers and users of ALE
materials to the most efficient communications medium based oputpose of the
interaction™>
Decision-aids and software agentd Welp instructors identify the best nietd of

transmission to accomplish desired tasks based on educationedneremtal, economic,
and other lintations. For example, the systenil \guide them awayfrom satellite-
delivered, full-motion video teleconferencing, if on-line computer conferencing will
accomplish the task at a lower cost. Likewise, the systdingwide instructors away
from synchronous voice transmissions if asynchronoasa dransmissions would
accomplish the task. Also,iliant warriors at all levels will be able tactivateon-line
filters to prevent unwanted message traffic and to instantaneously sort incoming messages
based on a user-established set of protocols and priorities. Allactivated systems as
well as E-mail systems will have caller idermiftion (ID) features and a full-range of
systems-generated answering services to scan and screen messages and activate
automatic replies. Nicholas Negroponte describes the type of editing systemsl theat w
available in the future in his booRging Digital

The answer lies in creating computers to filter, sort, prioritize, and manage

multimedia on our behalf—computers that read newspapers and look at

television for us, andct as editors when we ask them to do so. This kind

of intelligence can live in two differentgdes. It can live . . . at the

transmitter and behave asyibu had your own staff writers . . . or in the

receive...depending on your interests, habits or plans for the day. The
future will not be one or the other, but béth.
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Intellectual Property Regimes

As discussed above, the delivery systems available in 20R%llew brilliant
warriors to accessmmense amunts of information from virtually infinite sources through
the GIl. This wide-operaccess tonformation presents profound ingdtions for
information integrity, and the ASF of 2025livhave toprovide mechanisms to guarantee
the academic integrity of the materials it makes available over the net. Likewise, the
force must protect the interests of its members pditdish over the net. The former will
be aided by the academic accreditatiprocess; the latter by the enactment of
commercial copyright laws appropriate to cyberspace.

The Southern Association of Colleges andd@ds (SACS) has taken the lead in
establishing standards and criteria &mademic institutionsffering distance learning
courses and programs. These criteria are intended to ensure the quality of the overall
academigrograms delivered through networks and other distance learning media. They
require adequate planning, systematic evaluation of instructional rgautgsses for
monitoring curriculum changes, provisions for student support services, and appropriate
orientation and evaluation of faculty using the distance learning sySteffitsee ASF of
2025 wil need to vork with the SACS or otheaccrediting agencies to ensure that its
academigorograms raet all applicable standartts distributed learning aterials. Only
in this way will the brilliant warriors of the future, who may never coawefo-face with
an instructor, know they are receiving quality and timely information over the GlI.

Through the GII, edeation tetinologists and liiant warriors will use digitized
virtual libraries consisting of works converted into andated in elecbnic format*®

These virtual libraries wilprovideaccess to the intellectual and culturégbrmation and
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knowledge people need in order to learn, work, and pr&épéﬂet the potential of this
integrated netark of learning resources ilvnot be realized if the nformational,
educational, and entertainmgrbducts prtectable by intellectugroperty laws are not
effectively safeguarded when made available over the GlI.

The ASF will get help in this endear to authentdate andprotect the intellectual
products of its members by the @ie and commercial sectors. PublishBnsgxample,
are very concerned about the ease with whielbtednic publkations can be copied and
shared. Publishers bring risk capital to bear when they recognize the need for new
publications and can bring @womies of scale to the development of the virtual libraries.
But these owners of intellectuaitoperty rights W not be willing to put their interests at
risk if systems are not in place th@btect their interests. Because theirvésal depends
on the revenue stream which depends on copyrighegan, publishers’ property rights
must be protected bme they vill make large investments in the digitization and
distribution of data over the netwk. Therefore in the integted nformationtechnology
environment of 2025, a new intdltualproperty regime must exist thailwprotect the
legitimate rights and commercial expectations of people and organizations who create
works for use over the GIll. Users must have the broadest possdsss to the widest
variety of music, literature, art, dance, and film on terms that, in the language of the
Constitution of the Unitedt8tes, ‘promote the Progress of Science and useful Aft§d
get there, timely adaptation of intellectyaioperty laws to respond ttechnological
advances will be ecessary to serve copyright owners and to ensure that the body of

creative works available over the GlI continues to grow.
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Fee-for-Service

In line with intellectualbproperty proection, integration regimes of 2025lwnclude
provisions for fee-stting, licensing, and paymenter use of copyrighted aterials.
Information wil be a primary commodity of the future in the newiormation economy.
While most information exchanged over the Internet is free today, thahange in the
future. First, as commercial providers continue to expand their networks and service
offerings, they Wi also develop new marketing schemes and tariff structuredttact
users:’ Instead of subscribing to a single carder service, multiple options, and
variable rates W be available to the user. Users will be able hoase a carrier in real-
time and on demand faach individual transmission based on the mosbrible ate.
Users willaccess the netwk and transfer payment in the same taatisn. Second,
experts who offer their expertise and services through these systems (e.g., those who
deliver lectures over conferencing systems) will charge honoraria and consulting fees.

Also, digital publishing houses ilwestablish o©pyright, intelectual property, and
licensing fees for digital puldlations accessed over the netks. Moretary transactions
will occur over the netarks in a real-time, fee-for-service basis as payment-for-data
exchanges with authors, publishing houses, and experts GEcinsw budget and on-
time accounting systemsiliwbe necessary. In the final analysis, publishers and
information providers in 2025ilvmake use ofnnovativetechnology as well as tried and
true legal devices such as licensing agreements and contracts to redatatation use
and to prevent unauthorized access to data by nonpaying parties.

Now that we’ve discussed each of tbar elements which influence the future ALE,

we will turn to a brief discussion of how we believe we should get there in 2025. We will
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examine a few suggestions foreaffively integrating tdmnology and some caats which

we must keep in mind as we proceed.
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Chapter 7

Technology Integration

My God, if there was anything that helped us get through those eight
years, it was plebe year. And if there was anything that screwed up that
war, it was computers.

—Vice Adm James B. Stockdale

Today, the Air Force has already begun its process of integrating information systems
technology into itsactivities. Some Air Forcéunctional areas, such as command and
control and intelligence enjoy significant benefits of advanced computer systems and
wideband connectivity. Others have barelyuregIn the edcation and training arena,
we have started to implement a satellite distance learning network, and we are upgrading
many of our correspondence courses with multimedia ddjesb However, we have a
long way to go before we arrive at a mature ALE, so as weeptbalongur integration
journey, we would be wise to learn some “how to” guidelineddohnology integration
derived fromacademic and ciNan organizations. There is a growibgdy of information
in this area as more and more organizations are trying to integratekagies into their
operations. They are learning what to do and what not to do. We should glean all we can

from their experiences.
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The first guideline comes from echtion and telenology experts Kenneth Green and
Steven Gilbert. They suggest that effectivehtexdogy integration should occur over the
course of several years in a well-considered impleatiam cycle® The first stage of this
cycle involves some planning, investigation, and expettatem. During this stage the
organization recognizes that some of its people can weitieffaster using computers,
and it allows small groups to proceed.

The second stage is chaterized byfrustration. Here the organization marks a few
years of planned capital investment in technology. The results are often surprising
increases in operating expenses with little reduction in other areas. They also experience
significant, unexpected delays in implementing even the most obvious applications.

Stage three involves a few years of readjustment where costs and annual investments
in technology stalize while capacity continues to grow and newactions develop. (Or,
the organization rejects “automation” and/or leaves the business that was being
automated.)

Finally, in the last stage, the organization achieves new levels of efficiency and
effectiveness as a result of itsi@ology investments. In this stage the organization is no
longer pursuing its old obgtives or wrking in old ways, bcause tdmology has driven
it to alter many of its core business processes.

At the end of this cycle we find that the successful integration of information
technologies is almost always assbed with significant structural change—the kind of
change that educational institutiomaitinely resist. Often budgémitations and dwool
traditions are the cause of this resistance in civiliarcatn institutions, and these in

turn fuel two basic problems technology integration. Green and Gilbert emphasize that
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“infrastructure andimitations in userwgport are the central issues that prevent colleges
and universities fromeaching stages 3 and 4 in the educational usenfofmation
technology.2 In fact, they note that colleges and universities often operate at one-half to
one-fifth of the support levels normally invested by corporations, suggesting that
important support tasks are “probably not being done well or right, or at als"noted
above, the ASF of 2025ilvneed the high capacity of the Gll and a significamport

staff in order for our ALE to sticeed. Moreover, while today’s Air Force has embarked
on the technology integration process, we must keep our vision in focus over the next
several years to ensure we successfully achieve stage 4 across the force by 2025.

Our second suggestion serves as an adjunct to this lengthy imp¢ioreprocess.

We must remember the most overlooked of Jack Edwards’ rulesftinggstarted on
technology: Solve problems—don't buy tdysAs we proceed to integrate lewlogy to

build our adaptive learning environment, we mustedmine the learningroblems we

need to overcome and then target the technologies we need to resolve them. We cannot
afford to allow “cool’technology to overshadow the more critical goal ofcating and

training our billiant warriors. Teb&inology must not be the focus of our integration
efforts; people and their ability to learn must remain central.

We believe that these rules present an excellent foundation for integrating
technologies that #/hold true hirough 2025. Moreover these suggestions prebeae
caveatswe must remember in order to smartly integrate technology en route to the ALE.

The medium isn't the message. Obviously, this corresponds closely with the
suggestion to solve problems witechnology ingead ofbuying toys. Even the most

sophistcated tebnology wil not change the dct that the mission of education and
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training in 2025 W be much the same as today—to give briliant warriors the best
possible learning opportunities. We want to make them as productive as possible as
quickly as possible and then keep them productive throughout their careers. As
information systemdechnology and humaraétors research mature, we envision the
emergence of a content-independent ALE of 2025 which can deliverNevatWorld
Vistascalls “Precision Guided Traininé.’ln much the same way that precision guided
munitions can strike a very specific target, the ALE will be able to specifically tailor
learning materials to a particularillent warrior's own individual learning styles, to
his/her required learning objectives, and to the unit's mission §oalbese factors

constitute the learning triad shown in figure 4.

THE LEARNING TRIAD

OBJECTIVE MISSION

INDIVIDUAL

Figure 7-1. The Learning Triad
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To develop an ALE which can quickly respond to the dynamic relationships among
these three factors, we must capitalize on those technologies which are content
independent. Then our ezhtion/training telbnologists can concemtie on content,
secure that the approate medium Wl deliver it tailored to a particular learner’'s need
when and where required. Here the medium, the technologies, become transparent and
the focus remains on the information and the learner.

It will not happen quickly. The process described above emphasizes thaéssful
integration of technology does not happemedately; it takes place over a matter of
years. While money and the state ohtealogy both influence the length of this process,
one of the key factors is people. Significant evidence suggests that technology grows
much faster than our society and its members can adapt to it. As Shoshana Zuboff of the
Harvard Business School notes, “So fattprns of morality, sociality, and feeling are
evolving much more slowly than technolody.”In today’s Air Force, we see this
phenomenon every day. People express their frustration with a new computer system
they don't understand; they vent their anger at incoming E-mail lists which seem to
mushroom despiteildjent efforts to work through them; they resent having to re-do
documents for minor changes simplgclwuse it's easy on a computer. olr ongoing
guest to integrate tboology, we must not forget the people part of the integration
equation. As Roger Schank and Chip Cleary, experts in cognitive psychology and
educational tdmnology note, “It is easy to install a computer program—changing people
and entrenched systems is diffictfit.”

It will not save money soon Green and Gilbert express the crux of this issue very

well: “The academic entprise can do gmat things with—and il experience significant
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benefits from—informatiortechnology. But, it won’'t be cheap, and itlwot save

money soon? Initial costs for system hardware, software, amtivity, and spport are
significant. In the awkward transitional phase, costs increase as organizations have to do
business both the old way and the new way. The rapid turnotectuiology suggests

the need for continued investment in system upgrades. This issue has been a problem for
the Air Force in the past; however, we are learning ways to overcome it thretigh b
acquisition contracting agreements.

To succeed imur journey to a mature ALE by 2025, we must bing to make
adequate investments in the righthieclogies to get us there. We must not beeived
into thinking that technology v benefit us most in cost savings. tead, “what
information technology does best—orilwdo better as it irproves—is deliver content
and provideaccess toriformation and to other peopl&>” By 2025, the ASF may enjoy
cost savings as a result of technology; however, its main berikfitenmore eféctive,
tailored, and ubiquitous learning opportunities for it#lidont warriors and others who
need to learn about ASF issues.

This brings us to our third suggestion. As we build toward the ALE of 2025, we must
look beyond simply our ASF. The current trend in the UnitedeSmilitary is toward
jointness. Congressional maatd, smalleforce structures, and new joint structures such
as the Joint Requirements Oversight Council and the Joint Warfighting Center are pushing
all the services more and more toward joint operations, joint doctrine, and joint weapons
systems. Therefore, it stands to reason that we shoutthtedand trairour military

personnel in the same way that they plan to fight—joittly.
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Two areas of jointness particularly lend themselves to joint education and training:
joint weapons systems and joint doctrine. In the area of joint, or interoperable, equipment
employed across the services, logic and economics suggest the wisdom of joint training on
that equipment. The same can be said for botleataun and training on joint doctrine.

The bottom line here is that as we mature in our execution of joint operations, our
development of joint doctrine, and our acquisition of joint equipment in the next 30 years,
our need for joint education and training will also grow.

In response to this increased need for joint learning, Robert B. Kupiszewski, chief of
the Curriculum Affairs Division at the Army Command and General Staff College, has
proposed a joint eaation command comprised “of universities thmbvide a joint
environment for developing doctrine angaching while offering service-unique
curricula.”™® His proposal involves a three-phase impletagon from 1995 to 2015,
resulting in a single joint education command dedicated to integrating joint doctrine and
educational programs, resources and facilities.

Even if Mr Kupiszewski's proposal does not come to fruition, a couple of lessons
here are clear. First, in an increasingly joint environment, we must develop our ASF ALE
to accommodate and enhance joint learrupgortunities for both our Wirant warriors
and members of other services. Second, people outside today’s Air Force are thinking
hard about how to make the changexessary to adapt oumilitary edwation and
training institutions to take on a greater joint emphasis. The Air Fortfei$seto build
the ALE of 2025 could put us in the forefront of this effort. The delivery, development,
and tracking systems we envision for the ALE would work equally well to provide joint

learning opportunities for members from all services. Moreover, they offer options for
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nonmilitary government agencies, [@te relief agencies, amir dlied/coalition partners
to learn with us, as well.

Just as oumilitary leaders are increasing their emphasis on mativities, they are
also sharpening their focus on another issue relatedfdaomation age edwation and
training—the revolution in military affairs (RMA). Adm William Owenscently wrote,
“Building the force of the future requires harnessing the revolution in military affairs
brought about bytechnological leaps in surlance, &, and longer range precision
guided munitions* Our final suggestion concerns this widely discussed information age
RMA and its relationship to the ALE of 2025.

In a Joint Force Quarterlyarticle titled “Military Educatiorfor the New Age,” Lt
Gen Ervin J. Rokke (USAF) offers some insights relevant to the integration of information
technology into the learning environment. His comments suggest that theqtiesp
RMA currently affecting the onduct of military operations also will imgct military
education and training. We agree. In fact, the notion of an RMAbtitsthesis—that
changes to one element of the learning environmez@tes changes in other elements.
We recognize the three requirements for an RM&ehnology innovation, new concepts,
and changes in the organizatidrare beginning to converge into whaillbecome the
adaptive learning environment of the future. What is revolutionary in this RMA, as in all
RMAs, is how we employ or applyur technology and how that apgdition changes the
way we view ourselves and what we do. We naustnd to all three dimensions of the
RMA, not just technology.

With the potential fotechnologies being almost infinite in 2025, it is the idea-based

RMA that captures the imagination of the visionary thinker as opposed tectisology-
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focused militarytechnology revolution (MTR). The MTR is happening now As with
each MTR, it brings laout operational innovation, new doctrine, and organizational
change, which in turn, leads to an RMA (fig 7-2). The mystery, and our key challenge, is
to define and pursue new operational concepts and organizational structures which will
allow us to harness revolutionary technologies to make something nevetedin2025

instead of the same old thing dressed up to look new.

EDUCATION & TRAINING
RMA

EDUCATION
&
TRAINING
RMA

Figure 7-2. The Parallel Education and Training RMA

Lt Gen Rokke concludes his article by referencing changes in professiditety
education (PME) and the neéat a paradigm shiftisilar to the one we have described

in this paper.
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There is a current revolution in PME that parallels the RMA. In both
cases core functions and procedures are undergoing fundamental changes.
In both cases, we are seeing disparate ratepragress among the
constituent parts. And in both cases, we are facing difficult resource
tradeoffs between traditional approaches on the one hand and information
age alternatives on the other. . . . The war colleges must provide the
intellectual capitafor changing the existing paradigm. The stakes are high

in the revolutions in military affairs anprofessionalmilitary edwcation.
Significant obstacles and inertia must be overcome. The RMA has the
potential to alter priorities among service capabilities. Similarly, the
revolution in PME—challenging curricula amelaching médiods—has the
potential to transform war colleges into innovative centers that spawn and
foster new concepts of warfare. In the final analysis, both revolutions
demand changes in culture. Since PME shapes and promotes service and
joint cultures, it would be difficult if not impossible for the RMA to
succeed without a corresponding revolution in war college curfitula.

We also forecast a parallel RMA, the education and training RMA. Its result is the
adaptive learning environment brought about by innovative agijgn of tetinologies;
new curriculum areas and learning theories; and a fundamental paradigm shift in the way
instructors design and deliver instruction and the way students prefer to learn. But we go
a step further. We believe that these changes must be managed so that thoughtful

integration occurs.
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Chapter 8

Conclusion

The ASF of 2025 W be a far more complex antchnical force than the current
one. It will be third wave, imrporating newtechnologies, new operational concepts,
new tactics, and new organizational structures.ofdiogly, war and conflict in the
information age of 2025 Wi nvolve far more than fiing a trigger. The changed nature
of warfare and the military will increase the value of military eation and technical
expertise. Smart weapongllwequire smart soldiers, sailors, marines, and airmen. The
military of the future will need warriors who can use their brains, deal with diversity of
people and cultures, tolerate ambiguity, take initiative, ask questions, and even question
authority! Brilliant warriors entrusted with the defenseoof nation vill need to be well
trained, able to control and work with machines and information systems efficiently, and
be mentally and physically superior to the enemy.

To achieve these goals, the ASF will develop an iategr adaptive learning
environment to ensure the ebjives of education and training are mitotigh the
incorporation of advanced information systaewshnologies such as high capacity global
networks, digital knowledge bases, smart software, and virtual reality systems. Moreover,

it will nurture more efficient and efttive organizations afur academic structures and
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processes to instill iour future force the dls, knowledge, and congtencies required of
brilliant information age warriors.

Education and training in theformation age Vil rely only partly on the appiation
of advanced technologies; the human elemaltr@main the most critical element to
successful informatiotechnology integration and expiaiion. By 2025, we W see the
advent of an educational RMA, reflecting the paradigm $taifh “providing instruction”
to “producing learning.” Included in the RMAIllkbe incorporation of other fundamental
changes in the academic cultureyreculum, andteaching métods. The RMA will
reflect, as stated by Donald A. Normammpfessor emeritus of cognitive science at the
University of California, the notion thatechnology be designed and intagd to
conform to the needs of the people it sefves.

The integration of technology for echtion and training is a balancing act. A
balance between doing what is “faster” and “cooler”’ than before and providing what the
learner needs in all its forms. At its most complex, integration is an exploration of the
point where human psychology, group dynamics, and scienceeicterileally itforces
the integrator to answer the who, what, why, when, and how gquestions regarding the
application of tebnology to the adaptive learning environment of the future. If
successful, technology integratioiilvprovide the best edation and training possible for
ASF personnel, units, and others. litl wmploy a variety of delivery media to allow
learners around-the-world to engage inedtion and training activities tailored to their
individual needs on demand. lilivexploit computertechnology to azate ultrarealistic
simulations that enhance training. It will make vaspants of information available

through global networks and digitized libraries to speed and improve critical decision-
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making. Ultimately, it Wi harness the trenmeloustechnical power of the information age
to educate and train iient warriors who are étter prepared to fight and win the

conflicts of the future.

Notes

1. Alvin and Heidi Toffler, War and Anti-War(New York: Warner Books, 1993),

85.
2. Donald A. Norman, “Designing the Futur&Eientific AmericanSeptember 1995,

160.

60



Bibliography

AFM | 36-2234 Instructional Systems DevelopmehiNovember 1993.

Air Force Modernization Planning, AETC Education Mission Area PIAETC/XORE,
19 July 1995.

Andrews, Dee Howard, Lynn A. Carrol, and Herbert H. Bell. “The Future etbed
Fidelity in Training Devices.Educational Technolog\WNovember-December 1995.

Army Science Board Study. “Distantearning: The Continuing Evolution of the Digital
Army Classroom.” Information Technology Laboratory, USAWaterways
Experiment Station, 5 October 1994.

Antonoff, Michael. “Fake Sets Decorate TV Studid3dpular ScienceAugust 1995.

Barr, Robert B. and John Tagg. “Fromeathing to Learning.” Change
November/December 1995.

Basic Books, Inc. versus Kinko’s Graphic Corp., 758 F Supp 1522 (S.D. N.Y. 1991).
“Being (Tele)present, Astronomy23, no.8, August 1995.

Berenson, Paul J. “Revolution inilvary Affairs, Some Implicationgor 21st Century
Army.” Paper distributed to Air Force 2025, Maxwell AFB, Ala., 12 May 1994.

Booth, Steven A. “Hot Stuff Eye CandyRolling Stonge10 August 1995.

Bowen, James E. and David G. Bowen. *“Virtual Reality Redefines the Organization,”
Virtual Reality, May/June 1995.

Brauer, Ralph. “The Internet as School, Or Welcome to Our MUD Rodethnos4,
no. 3, Fall 1995.

Berge, Zane L. and Mauri P. Collins, e@omputer Mediated Communication and the
Online Classroom. Volume Il Higher Educatio@resskill, N.J.: Hampton Press,
1995.

Boyd, Lt Gen Charles. Briefing to Gen MérA. McPeak, Air Force Wargaming Center,
Maxwell AFB, Ala., January 1992.

Bull, G. M., et al. Information Technology, Issues for Higher Education Management
Bristol, Pa.: Jessica Kingsley Publishers, 1994.

Cartwright, G. Phillip. “Distance LearningChange July-August 1994.
Chance, Paul. “Master of Masteryrsychology TodayApril 1987.

61



Chen, 1., K., J. Hastings Griffin, and M. Mason. “Called on the Carpet by a Computer.”
Health4, July 1995.

Chiou, Guey-Fa. “Beliefs and Computer-Badeshrning.” Educational Technology
May-June 1995.

Claxton, Charles S., and Patricia H. MurrellLearning Styles: Implications for
Improving Educational Pretices. ASHR-ERIC Higher Edcation R@ort No. 4.
Washington, D.C.: Association for the Study of Higher Education, 1987.

Coffman, Lt Col Alfred M., Jr. “Sategic EnwionmentalAssessmentor Modernization
Planning.” Report of the Stregic Planning Divisin, Directorate of Plans,
Headquarters United States Air Force, 6 June 1994.

Considine, David M. “Are We There Yet? An ljgd on the Media Literacy
Movement.” Educational Technologyuly-August 1995.

“Curriculum Analysis and Media Ssition Guide.” Paper prepared by the Distance
Learning Working Group, Air University Headquarters, Maxwell AFB, Ala., 4
February 1994.

Daviss, Bennett. “Netorking the Brain: Tomorrow's Computers in a Lab Dish Today.”
Omni, Fall 1995.

Dede, Chris. “The Evolution of Constructivisearning Environments: Immersion in
Distributed, Virtual Worlds.’Educational Technologyseptember-October 1995.

Der Derian, James. “Cyber-Deterrenc@lired September 1994.

Drucker, Peter F. “The Age of Social Tréorsnation.” The AtlanticMonthly 274, no. 5,
November 1994.

Edwards, Jack L. “Getting Started on Technolo@@ducation DigestJanuary 1994.
Ehrmann, Stephen C. “Asking the Right Questio@hange March-April 1995.

Encyclopaedia Britannica Educatior@brp. versus Crooks, 558 F Supp 1247 (W.DN.Y
1983).

Engelbart, Douglas. “Dreaming of the FutuByte September 1995.

Fisher, Arthur. “The End of SchoolPopular ScienceJanuary 1994.

“Force XXI, America’s Army in the 21st Century Army Focus ‘94 September 1994.
Gates, Bill. The Road AheadNew York: Penguin Books, 1995.

Gilbert, Steven W. “Teaching, Learning, and Technolo@hange March-April 1995.

. “The Technology RevolutionChange March-April, 1995.

Goldberg, Bruce and John Richards. *“Leveraging Technology for Reform: Changing
Schools and Communities infoearning Organizations.Educational Technology
September-October 1995.

Gooler, Dennis D. The Education Utility, The Power to Revitalize Education and
Society Englewood Cliffs, N.J.: Educational Technology Publications, 1986.

62



Green, Kenneth C. “Paying the Digital PipeZhange March-April 1995.

Green, Kenneth C. and Steven W. Gilbert. “Great Expectati@ighge March-April
1995.

. “The New Computing in Higher EducatiorfChange May-June 1986.

Harasim, Linda M.Online Education Perspectives on a New Environméyew York:
Praeger Publishers, 1990.

. “Conferencing Issues and Decisiong€arning Without Boundaries New
York: Plenum Press, 1994.

Healey, Brian G., Stacy E. Foran, and David R. Walt. “Photodeposition of Micrometer-
Scale Polymer Patterns on Optical Imaging Fibe3siénce25 August 1995.

Hertzke, Eugene R., and Warren E. OIs@iQE, Technology, and Teachinghousand
Oaks, Calif.. Corwin Press, 1994.

Institute for National Sategic Studies. Strategidssessmentl995: US Security
Challenges in Transition. Washington, D.C.: U.S. Government Printing Office, 1995.

Intellectual Poperty and the NII. Draft Report of the Working Group of letllal
Property Rights, July 1994.

Jonassen, David H., edinstructional Design for Microcomputer CoursewarHillsdale,
N.J.: Lawrence Erlbaum Associates, 1988.

. “Supporting Communities dfearners with Technology: A Vision for Integrating
Technology with Learning in School€=ducational Technologyluly-August 1995.

Jonassen, David H., and M. E. DavidsonLe&rning with Media: Restructuring the
Debate” Educational Technology Research and Developm2nno. 2, 1993.

Jones, Marshall G., John D. Farquhar, and Daniel W. Surry. “Usieigddgnitive
Theories to Design User Interfacés Computer-Based.earning.” Educational
TechnologyJuly-August 1995.

Kearsley, Greg, and William Lynch. Echtional Tebinology Leadership Perspectives.
Englewood Cliffs, N.J.: Educational Technology Publications, 1994.

Kearsley, Greg, and David Wizer. “The Effectiveness and Impact of Online Learning in
Graduate EducationEducational Technolog\November-December 1995.

Kelley, Lt Gen Jay W. “Briliant Warar.” Unpublished paper. Air University
Headquarters, Maxwell AFB, Ala., 1996.

Kenney, Stephen. “Professionalilikary Education and the Emerging Revolution in
Military Affairs.” Unpublished paper of the Science Apgpliions International
Corporation.

Kerfoot, Franklin W., and €&er K. Runge. “Future Dections for Undersea
Communications.AT&T Technical JournalJanuary-February 1995.

Kline, John. “Edgation and Training Today: Some Differenceaif’ University Review
36, no. 2, January-February 1985.

63



Knowles, Malcolm S.The Modern Pratice of Adult Educatin: From Pedagogy to
Andragogy. New York: Cambridge Books, 1980.

. Andragogy in Ation: Apgying Modern Principles of Adult Learning San
Francisco: Jossey-Bass, 1984.

Kupiszewski, Robert, B. “Joint Edationfor the 21st Century.Joint Force Quarterly
Spring 1995.

Langreth, Robert. “Scoping For Dat&bdpular ScienceAugust 1995.

Laszlo, Alexander, and Kathia Castro. “Technology and Values: abttee Learning
Environments for Future GenerationEducational TechnologWarch-April 1995.

Lee, Wliam B., and Edward John Kazlauskas. “The Ecole Moderne: Another
Perspective on Educational Tewlogy.” Educational TechnologyMarch-April
1995.

Liebnowitz, Jay. “Expert Systems: Dead or Alivéelucational TechnologyMarch-
April 1995.

Lipkin, Richard. “Teeny-weeny Transistor&tience New$ May 1995.
Lomond, Loch. “Micro, Nano, Pico, Femtolhe Economistl4 October 1995.

Luke, Al. chair, United States Department of Defense Distance Learnorgsiop,
Report of Special Interest Groups, National Defense University, 23—-24 March 1994.

Marcus versus Rowley, 695 F 2d 1171 (9th Cir. 1983).

McCluskey, Lawrence. “Gresham’'s Law, Technology and caton.” Phi Delta
Kappan March 1994.

McGuinness, Kevin. “NanoplasticsThe Futurist January-February 1995.

McMichael, James S. Memorandum to John Kline, Maxwell AFB, Ala.eSttbjWhite
Paper, The Acquisition Education and Training Program, 15 October 1993.

Means, Barbara., edTechnology and Education Refarn$an Francisco: Jossey-Bass,
1994.

Means, Barbara, Kerry Olson, and Ram Singh. “Beyond the Classrédm.Delta
Kappan September 1995.

Merrill, M. David. Instructional Design Theory Englewood Cliffs, N.J.: Edbational
Technology Publications, 1994.

Metz, Paul. “The View from a University Library: Revolutionary Change in Scholarly
and Scientific CommunicationsChange January-February 1995.

Monahan, Brian D., and Matthew Dharm. “The Interfmt Edwators: A User's
Guide.” Educational Technologylanuary-February 1995.

Negroponte, Nicholas PBeing Digital New York: Vintage Books, 1995.

. “The Digital Revolution: Reasons for @Qptsm.” The Futurist November-
December 1995.

64



Nickerson, Raymond S., and iighP. Zodhiates, ed.Technology in Education: Looking
Toward 2020 Hillsdale, N.J.: Lawrence Erlbaum Associates, 1988.

Norman, Donald A. “Designing the Futur&tientific AmericanSeptember 1995.

Office of the Secretary of Defense (Net Assessmenf)oRef Roundtable Conference
on the Revolution in Military Affairs. US Army TRADOC, Fort Monroe, Va., 13-14
December 1995.

Owens, Adm William A. “JROC: Harnessing the Revolution in Military Affaidoint
Force Quarterly Summer 1994.

Pape, William R. “Beyond E-mailJhc. 17, no. 4, Summer 1995.

Perelman, Lewis J.School's Out: A Radical New Formula for tRevitalization of
America’s Educational SystenNew York: Avon Books, 1992.

Petersn, John L. The Road to 2015: Pridés of the Future Madera, Calif.: Waite
Group Press, 1994.

Pope, Gregory T. “Hypersonic HyperbraiRdpular MechanicsNovember 1995.
Port, Otis. “Sifting through Data with a Neural Ne&tisiness WeelB0 October 1995.
Postman, Neil. “Virtual Students, Digital Classroomdtion 9 October 1995.

. “Technology as Dazzling DistractiorEducation DigestApril 1994.
Pournelle, Jerry. “Of COM Ports and Digital FrogByte September 1995.

“Professional Mitary Education (PME) in2020.” Spacecas202Q 1, Air University,
Maxwell AFB, Ala., June 1994.

“Quantum Caverns: A Thousand Points of LIgiAT&T Technical JournalJanuary-
February 1995.

Redding, G. A., and J. D. Fletcher. “Technical and Administrative Issues in Distributed
Training Technology.” Learning Without Boundaries, Technology to Support
Distance/Distributed Learnig, Defense Research Series Blew York: Plenum
Press, 1994.

Reqis, Ed. “It's a Small, Small WorldReasonDecember 1995.

Robinson, Clarence A., Jr.  “Virtual Teleconferencing Spuectdty, Medical
Collaboration”Signal April 1995.

Rokke, Lt Gen Ervin J. “Nitary Educationfor the New Age."Joint Force Quarterly
Autumn 1995.

Salvador, Roberta. “What's New in Virtual Reality2lectronic Learning May-June
1995.

Savery, John R., and Thomas M. Duffy. “Problem Basedrning: An Instructional
Model and Its Constructivist FrameworkBducational TechnologySeptember-
October 1995.

65



Schank, Roger C., and Chip Clearfngines for Educatian Hillsdale, N.J.: Lawrence
Erlbaum Associates, 1995.

Schon, Donald A. “Knowing in Action: The New Scholarship Requires a New
Epistemology."Change November-December 1995.

Seels, Barbara B., and Rita C. Richelnstructional Technology: The Deftion and
Domains of the Field. Washington, D.C.: Association for Eduational
Communications and Technology, 1994.

Seidel, Robert J., and Paul R.&@#lier, ed. Learning Without Boundaries: Technology
to Support Distance/Distributed LearnindgNew York: Plenum Press, 1994.

“Seeing Red on NintendoPopular ScienceMarch 1995.

Shapiro, Wendy L., Katherine Roskos, andillibhG. Cartwright. “Tedinology-
Enhanced Learning Environment€hange November-December 1995.

Sipress, Jack M. “Undersea Communicationshifiegy.” AT&T Technical Journal
January/February 1995.

Smith, Donald A., Paul J. Sticha, and John E. Morrison. “Soldier as Adaptive Problem
Solver.” Paper presented to Roundtable Conference itari Training and the
Potential Revolution in Military Affairs, Fort Monroe, Va., 13—-14 December 1995.

Southern Association of Colleges anch&als. “Policies, Procedures, and Guidelines of
the Commission on Colleges” Decatur, Ga., 1992.

Sprinthall, Norman A., and Richard C. Sprinthall. Educational Psychology A
Developmental ApproachNew York: McGraw-Hill, 1990.

Stevens, Jane Ellen. “The Growing Reality of Virtual RealiBigScience July-August
1995.

Strategic Envonment Assessmenffor Modernization Planning, Headquarters USAF,
DCS Plans and Operations, Directorate of Plans, Strategic Planningmivigi80
Air Force Pentagon, Washington D.C., 6 June 1994.

Sullivan, Michael F. “Needed Now: A New Modelr PedagogyTechno#, no. 3, Fall
1995.

Swanson, Judy. “Systematic Reform in the Professionalism ofdfahs.” Phi Delta
Kappan September 1995.

Swerdlow, Joel L. “Information RevolutionNational Geographicl88, no. 4, October
1995.

Tilford, Earl H. “The Revolution in Mtary Affairs: Prospects and Cautionstheater
Air Campaign Studies Course Bodir Command and Staff College, AY 1996.

Toffler, Alvin, and Heidi Toffler. War and Anti-War New York: Warner Books, Inc.,
1993.

Travis, John. “Galaxy Experts Train Electronic Stand-I8sience 10 February 1995.
Van Horn, Royal. “Future-Proof SchoolBhi Delta KappanSeptember 1995.

66



Varian, Hal. “The Information EconomyScientific AmericanSeptember 1995.
“Virtual Reality Brings Ancient Worlds to Life.The Futurist May-June 1995.
“Virtual Reality for Soldiers, Cops.The Futurist November-December 1995.

“Undersea Cable Upgrades Proven FeasibRT&T Technical Journal January-
February 1995.

USAF Scientific Advisory Board.New World Vistas: Air and Space Power for thé' 21
Century,Summary Volume. Washington, D.C.: USAF Scientific Advisory Board, 15
December 1995.

New World Vistas: Air and Space Power for thé' Zentury. Unpublished
drafts, the Information Technology Volume and the Human Systems and
Biotechnology Volume. 15 December 1995.

Weinstein, Claire E., Ernest T. Goetz, Patricia A. Alexander, lsgarning and Study
Strategies, Issues in Assessment, ligsibn, and Evaluation San Diego: Academic
Press, Inc., 1988.

Willis, Jim. “The Age of Multimedia andurbonews. The Futurist September-October
1995.

Wilson, Brent G. “Metaphors for Instruction: Why We Talk Aboudtearning
Environments.’"Educational Technologyseptember-October 1995.

Wulf, William A. “Warning: Information Technology W Transform the University.”
Issues in Science and Technolp§ymmer 1995.

Zarowin, Stanley. “Thinking Computerslburnal of AccountangyNovember 1995.

Zuboff, Shoshana. “The Emperor's New Wodqg®.” Scientific AmericanSeptember
1995.

Other Sources

American Association for Higher Education’s listserv technology: AAHESGITon
line at LISTPROC@LIST.CREN.NET, in the body of the message, type “SUBSCIB
AAHESGIT [yourfirstnameyourlastname]”.

Associationfor the Edweational Communications and Tewlogy, Inc., 1025 Vermont
Ave., NW, Suite 820, Washington, D.C. 20005.

Cartwright, G. Phillip. Bureau of Research Training and Services, Kent State University,
on line at pcartwri@kentvm.kent.edu.

Educational Telenology Pubkations, Inc.,700 Palisade Ave., Englewood Cliffs, NJ
07632, (201) 871-4007; Fax (201) 871-4009.

Flashlight Project(a three-year effort to develop and share evaluation procedures.
Colleges and universities will be able to use thpsecedures to assess their
educational strategies for using technology), Listserv on Internet:
listproc@listproc.wsu.edu with one line message “Subscribe f-light yourfirsthame
yourlastname”.

67



Green, Kenneth C. Professor of Higher Eation and Director of Témology, Teaching,
and Scholarship Project, USCampus Computing 1994: The USC National Survey
of Desktop Computing in Higher Educatiam line kcgreen@usc.edu.

Markwood and Johnstone’s Study. “New Pathways to a Degree: Technology Opens the
College” and “New Pathways to a Degree: Seven Technology Stories,” Boulder,
Col.: Western Interstate Commission for Higher Education, 1994.

68



	Return to Intro
	Cover Page
	Disclaimer
	Table of Contents
	Illustrations
	Figure 1-1. The Adaptive Learning Environment Model
	Figure 3-1. New Roles for Instructors
	Figure 5-1. Personal Information Device
	Figure 7-1. The Learning Triad
	Figure 7-2. The Parallel Education and Training RMA

	Executive Summary
	Chapter 1
	Introduction

	Chapter 2
	Mission and Goals

	Chapter 3
	Roles and Responsibilities

	Chapter 4
	Skills, Knowledge, and Competencies

	Chapter 5
	Enabling Technologies
	Delivery Systems
	Development Systems
	Tracking Systems


	Chapter 6
	Technology Assimilation
	New Organizational Structures
	Administrative Support
	Intellectual Property Regimes
	Fee-for-Service


	Chapter 7
	Technology Integration

	Chapter 8
	Conclusion

	Bibliography

