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APPENDIX C

& B Science of Learning Workshop
- ;
-~ - Agenda 5%
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C-1
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WELCOME ADDRESS: SCIENCE OF LEARNING WORKSHOP
Introduction

I am Michelle Sams, Acting Director of the U.S. Army Research Institute for the
Behavioral and Social Sciences. We are pleased to host this Science of Learning Workshop on
behalf of GEN Wallace and TRADOC.

The Army is undergoing major personnel, organizational, and training transformation to
ensure a ready and relevant force. TRADOC has to take into account real world constraints, but
wants to ensure that the way ahead is also well-grounded in the learning sciences to ensure
effective and efficient training and leader development.

ARI met with GEN Wallace and members of TRADOC last spring. We covered many
topics, such as distributed learning, simulation fidelity, performance measures, training transfer,
and socialization. From this discussion, the idea was generated that ARI would host a workshop
comprised of leading researchers for a broad and in-depth perspective on the science of learning,
and top practitioners in industry, the Army and other Services to share their implementation
success stories as well as lessons learned. We organized working groups and discussion topics
around four major areas: learning models, training soldiers, developing leaders, and future
capabilities. Each working group will identify relevant learning science findings, what works,
what needs more exploration, and the potential benefit.

We kept the number of workshop participants small to foster active discussion, so while
you’ll see some familiar faces, we intentionally invited some new people for fresh ideas. There
are many distinguished participants here, too many to name individually, but I would like to take
a moment to acknowledge the members of the Executive Committee: GEN Hartzog, LTG
Jordan, LTG Funk, Mr. Seger, Mr. Gunlicks, and LTC McRee. Our key note speakers are Dr.
Bjork, VADM Moran, MG Scales, and GEN Wallace.

This will be an interesting week, as scientists tend to have a different basis than
practitioners for judging the value of theories and research findings. Architects of learning
environments, instructional designers, and other practitioners judge theories based on the extent
to which some practical implications can be derived from them. Practitioners need to exploit.
On the other hand, scientists want to explore, to seek truth. Scientists view research results as
progressive rather than final answers. Their typical response to a direct question will invariably
be “it depends”. They are not being evasive. It is just that there is no single theory or strategy
that addresses all learning goals and situations.

Paradigm Shifts in Psychology

Human behavior is complex and there have been and will continue to be major paradigm
shifts in learning theory, shaped by scientific advances, as well as by changes in society, culture,
and industry. These paradigm shifts fundamentally alter training and education. Three major
paradigm shifts have occurred in the past century: Behaviorism, Cognitivism, and
Constructivism.
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Behaviorism

Psychologists in the early 1900s thru mid 60s focused on behaviorism. Behaviorism arose
out of the classical conditioning experiments of Pavlov and was further shaped by scientists such
as, Thorndike, Watson, and Skinner.

Application of behaviorism to education and training was influenced by the industrial age
model which focused on achieving efficiencies in factories. The emphasis was on standardized
methods evaluated by measures of time and accuracy. The basic tenet of behaviorism is that
learning occurs through repetition and reinforcement. One learns via drill and practice.

Learning strategies were based on the process of establishing behavioral objectives, measuring
performance, and providing feedback.

In the education community, the focus was on memorization. Students memorized
multiplication tables and drilled on verb conjugations in foreign languages. This learning
approach also suited the Army at the time, as the world of warfighting was fairly predictable and
largely physical. Soldier tasks needed to be well-rehearsed, and automatically carried out.

Cognitivism

While the roots of cognitivism were in the 1930s, with Tolman proposing that rats have a
mental map, the paradigm really came to the forefront in the 1970s with the advent of computing
technologies. The analogy was that humans receive, store, and retrieve information much in the
same way that computers processed information. The focus was on analytical thought: decision-
making, problem-solving, metacognition, pattern recognition, and critical thinking.

The basic tenet of cognitivism is that learning is an information management process,
complex but systematic. Human memory and thinking capability were viewed to be limited,
much as computer storage and RAM. Learning strategies were based on structured processes,
such as part-task to whole task training.

In the education community, the focus was on the underlying thinking processes. The
‘new math’ emerged, with subsets and cardinality causing many parents bewilderment. Foreign
language learning began to focus more on understanding how a language is constructed, such as
its underlying grammar structure, rather than rely on rote memorization of verb conjugations.
Students began to study in computer labs.

During the Cold War, warfighting became more of a chess game. Concurrently, in the
Army, there was more emphasis on thinking skills, similar to expert systems in computers which
conducted depth and breadth searches. The Army developed methods, such as the Military
Decision Making Process, that focused on systematic course of action development, analysis,
and comparison of alternatives.

Constructivism
While the roots of the constructivist approach were in the 1930s with Merrill,

technological advances in 1980 - 90s brought it to the forefront. The computing world had
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become networked, with hyperlinks and virtual online environments that enabled distributed
discussions and shared virtual interactive worlds.

The basic tenet of constructivism is that learning is not just passively received but
actively constructed. Learning strategies focus on providing discovery learning environments
that represent the real world. One learns via self-discovery or guided experiences, and
collaborative construction of knowledge is through social negotiation.

In the education community, learning became more hands-on and integrated into
activities relevant to real world. Students might learn math through simulated role-play, such as
determining profit margins in a fictitious company. In foreign language learning, the strategies
shifted from learning grammar structures to social and communicative immersion approaches.

Concurrently the warfighting environment became more complex and less predictable.
The Army developed realistic training environments with similar complexities, such as in the
Combat Training Centers and in role-playing simulations.

Future Paradigms

There are two major emerging (and perhaps opposing) forces that will make major
impacts on the sciences and society in the next several decades.

One of the major forces will be scientific breakthroughs in technology; most notably in
neuroscience, artificial intelligence, and nanotechnology. Cognitive neuroscience aims to
understand the mechanisms that underlie "higher level™ brain functions, such as language,
learning and memory, attention, and emotion through the use of non-invasive imaging
technologies. Discovering these mechanisms not only helps to understand how humans think
but reverse engineering of the human brain may also help to inform the design of software
intelligence. As nanotechnology advances, intelligent software agents will reside inside very
small physical devices, such as nanobots. Some futurists have suggested that nanobots
implanted in human brains will expand our sensory and cognitive capabilities, and perhaps even
influence our emotions. The next paradigm shift in psychology might become “cyber-
psychology”. Key research areas would likely be cognitive neuroscience, human-machine
interface, and social networks of humans and non-human entities.

A second major (and possibly antithetical) force is a holistic approach to understanding
human behavior. Its concepts in the psychological and health sciences are similar, but have
different terms. In the health profession, the holistic approach is referred to as a biopsychosocial
model or mind-body medicine. This approach views the biological, psychological, and social
aspects of the human as a fully integrated system. Diagnosis and treatment addresses physical
aspects but also includes cognitive, emotional and social aspects, such as stress, fear, trust, self-
efficacy, resilience, and motivation. Humanistic psychology focuses on uniquely human issues,
such as the self, self-actualization, health, hope, love, creativity, nature, being, becoming,
individuality, and meaning -- in short, the understanding of what it means to be human.

Those who embrace the concept of uniquely human will likely to be at odds with those
who welcome a symbiotic relationship with nanobots. Unease approaches the level of a pending
sense of danger. They point out that intelligent machines will eventually exceed all human
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capabilities and might be permitted to make all of their own decisions without human oversight.
How does one ensure that human values and quality of life take precedent over and control the
ethics of a thinking machine? It remains to be seen whether these two major forces will spur on
major rifts in science and society or they may possibly resolve their difference via a unique new
paradigm. After all, neuroscience, computation and the physical sciences are merging in the
technology world. Physiology, psychology, and sociology are merging in the mind-body world.
All of these sciences might possibly evolve into a fully multi-disciplinary paradigm of human
science.

Conclusion

Army training has evolved, not just due to changes in the warfighting environment, but is
also influenced by paradigm shifts in the science of learning. The Army’s goal is to develop
leaders for the 21* Century, “The Pentathelete”. Army leaders need to demonstrate integrity
and character, think creatively, communicate effectively, build teams, manage and change large
organizations. Training must focus not only the cognitive (thinking aspects) but also must
include personality, emotional, and social aspects.

Learning theory does not provide a simple, single blueprint for effective learning. Itisa
complex picture with many puzzle pieces still missing. During these next several days at this
workshop, the scientists will share what they do know (the enduring principles and emerging
findings) that can help inform design decisions, the practitioners will share their lessons learned
when facing challenge of applying this incomplete learning science puzzle, and most importantly
the members of TRADOC and the Army will help shape the discussion and direction by sharing
their requirements, constraints and vision for the future. Each one of you have been invited to
participate because your knowledge, experiences, and insights will to help inform TRADOC as
they design the way ahead for Army training and education. We welcome you and thank you
for your participation.
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How We Learn Versus How We Think We Learn:
Implications for the Optimization of Army Training

© Robert A. Bjork
University of California, Los Angeles

Science of Learning Workshop
Radisson Hotel Hampton
Hampton, Virginia
August 1-3, 2006

The problem:

Conditions of instruction that make performance
improve rapidly often fail to support long-term
retention and transfer,

...whereas

Conditions of instruction that appear to create
difficulties for the learner, slowing the rate of
apparent learning, often optimize long-term
retention and transfer
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Learning versus performance

Empirical evidence:

Old evidence: Learning without performance:
= “Latent learning” studies;
= Motor skills studies
Newer evidence: Performance with little or no
learning;
The bottom line:
= What we can observe is performance;
= What we must infer is learning;
= ...and the former is an unreliable guide to the latter.

Corresponding conceptual distinctions:

Hull (1943):
Momentary reaction potential versus
Habit strength
Estes (1955):
Response strength versus
Habit strength
Bjork & Bjork (1992):
Retrieval strength versus
Storage strength
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Manipulations that introduce “desirable
difficulties” (Bjork, 1994) for the learner

Varying the conditions of learning

Providing “contextual interference” during learning
(e.q., interleaving rather than blocking practice)

Distributing or spacing study or practice sessions
Reducing feedback to the learner

Using tests (rather than presentations) as learning
events

Before proceeding further it is important to
emphasize that ...

The word desirable is important; there are many
difficulties that are undesirable both during and
after learning

Desirable difficulties are desirable because

Responding to them (successfully) engages processes that
support learning, comprehension, and remembering;

They become undesirable difficulties, however, if the learner is not
equipped to respond to them successfully.

= Generation effects as an example.
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Roediger & Karpicke (2004)
(Passage on the sun or on sea otters, about 30 idea
units in each passage)

Table 3
Mean number of times subjects were able to read the entire

passage during 5-minute study periods in Experiment 2

Study Period

Condition 1 2 3 4 Sum
SSSS 3.4 3.5 3.6 3.7 14.2
SSST 3.2 3.5 3.6 10.3
STTT 3.4 3.4

Roediger & Karpicke (2004)

Table 5

Mean proportion of idea units recalled on the retention tests and

forgetting scores in Experiment 2

Retention Interval

Condition 5 min 1 week Forgetting
SSSS .83 .40 43
SSST .78 .56 .22
STTT 71 .61 .10
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Varying the conditions of learning
(Kerr & Booth, 1978)

Design

Two age groups: 8-year-olds & 12-year-olds
Task: beanbag toss to target on floor (occluded)
Conditions of Practice:
Fixed: All practice at a fixed (criterion) distance;
Varied: Practice at criterion distance +/- one foot
(never at the criterion distance)

Kerr and Booth (1978): Results

Absolute Error (inches) on Final Test (3-feet distance for

8-year-olds)
Age of Participant

Practice Condition 8 years | 12 years

Varied (criterion +/- 1 ft) --
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Kerr and Booth (1978): Results

Absolute Error (inches) on Final Test (3-feet distance
for 8-year-olds)

Age of Participant
Practice Condition

Varied (criterion +/- 1 ft)

Varying the environmental context of
learning (Smith, Glenberg, & Bjork, 1978)

.
Room B
< Room A Room C

Study in

Room A : A
—

Room B Room C
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Blocked versus random practice
(e.g., Shea & Morgan, 1979)

'WARNING
=l — STIMULUS
EISHD CIGHTS
LEFT a AR T REAR
I | RickT MiDoLE
LEFT MPDDLE SECOND
HOLE
-EFT FﬂcmT | RIGHT FRONT
TENNIS

&+— START
BUTTON

Fiyurr 1. Diagram showing the apparatus used
in the experiment form the perspective of the sub-
ject.

Shea & Morgan (1979): Results

2.8 7

~ 2'6.:

% 24 + Random (R)

Rz © Blocked (B)

[ 2.0 1

e 1.8

'E 1.6

g L \v—-—"'\o_.;

= e

0 ] | Bl o o P e | e T
123 456 10-day
Acquisition Retention

Trial Blocks Test

Fig. 1. Performance on movement speed tasks under random |
(R) and blocked (B) conditions in acquisition and, after 10 days,
in retention tests under random or blocked conditions; in reten-
tion, the first letter indicates the acquisition condition, and the
second represents the retention condition. Redrawn from Shea
and Morgan (1979).
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Acquisition Retention
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Fig. 1. Performance on movement speed tasks under random
(R) and blocked (B) conditions in acquisition and, after 10 days,
in retention tests under random or blocked conditions; in reten-
tion, the first letter indicates the acquisition condition, and the
second represents the retention condition. Redrawn from Shea
and Morgan (1979).
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e
= 1.6
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Trial Blocks Test

Fig. 1. Performance on movement speed tasks under random
(R) and blocked (B) conditions in acquisition and, after 10 days,
in retention tests under random or blocked conditions; in reten-
tion, the first letter indicates the acquisition condition, and the
second represents the retention condition. Redrawn from Shea
and Morgan (1979).
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Simon & Bjork (2001)

_ Actual
High -
Error
Random °
Low Blocked
Practice  24hrs
Simon & Bjork (2001)
_ Actual Predicted Retention
High -
Error

Random @,D;g%@

Low Blocked
Practice 24hrs  Practice 24hrs
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Simon & Bjork (2001)
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Contextual Variation

[-\_Nri{ing Ca_pliz't-l' Letters

Say the name of e

Ste-Marie, Clark, Findlay, & Latimer (2004)

!
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From "My Creative Preschool Workbook" by
Preschool Press, Hev York, Hew
Publishers and Waldman Publishing Corp.

--------

York: Playmare Inc.,
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Distributing/Spacing of Practice

Baddeley & Longman (1979)

— [tamngscheawe [

Hours to Learn Keyboard

Mean Satisfaction Rating
1 (Very Satisfactory) to 5 (Very Unsatisfactory)

Distributing/Spacing of Practice
Baddeley & Longman (1979)

Hours to Learn Keyboard

Mean Satisfaction Rating
1 (Very Satisfactory) to 5 (Very Unsatisfactory)
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(Mannes & Kintsch, 1987)

Microbes

Although yeasts, molds, and bacteria don't require timecards or contracts, organizing them for factory-scale jobs is
complicated and expensive. Microbes have been making beer and wine and bread and cheese for millennia. But it wasn't until
1912, more than four decades after their role in fermentation was finally understood, that bugs were put to work outside the
food business.

That year Chaim Weizmann, a Russian chemist living in England who later became the first president of Israel, discovered a
method for making butanol, a kind of alcohol. Weizmann used two species of Clostridium bacteria, one feeding on sugar and
the other on starch, to make not only butanol but acetone. World War I helped create a ready market for these chemicals;
butanol is used in the manufacture of synthetic rubber, and acetone is essential for making cordite, an explosive. But when
peace returned, there was little demand for cordite, and eventually butanol became cheap to make from petrochemicals.

Today, with the major exception of the production of pharmaceuticals, industrial-scale fermentation is again largely confined
to the manufacture of foods and beverages. Most of the things microbes can make are cheaper to produce synthetically, in
particular by petrochemical processes that owe nothing to biology except the ultimate source of their raw materials, fossil
fuels. But the range of things natural microorganisms could help produce is enormous: fuels, dyes, vitamins, the chemical
precursors essential to the manufacture of everything from plastics to pesticides and thousands of other products.

Both economic and technical problems conspire to keep bugs from working as hard as they could. The complex business of
taking a successful laboratory procedure off the bench and into the factory is called scaling up. And it applies equally to
devising a process for making human pharmaceuticals a few grams at a time or to devising a thriftier means of producing
inexpensive organic acids by the ton.

If biotechnology is to compete with the petrochemical industry, says Chaning Robertson, Stanford professor of chemical
engineering, merely increasing the size of tanks and pipes is not the answer. Biochemical plants must be able to produce the
same concentration of a given product in roughly the same amount of time. “In the traditional processes | looked at," says
Robertson, "the productivities were orders of magnitude less than the typical petrochemical facility. You certainly wouldn't
want to build a biochemical plant that was 10,000 times bigger." The size of even a small fermentation vat-a bioreactor in the
jargon of the trade-is enormous compared to the modest quantities of chemical finally extracted.

So one major goal of biochemical engineers is to miniaturize the hardware wherever possible. Bioreactors vary from
something the size of a beer keg to something looking more like a municipal water tank. Inside, vigorously stirred by paddles
to keep the fermenting broth well blended, the bugs seethe and multiply into billions. A maze of
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MICROBES CAN MAKE ANYTHING

I. MICROBES
A. MICROO RGANISMS CAN BE USED TO MAKE A POTENTIALLY LARGE NUMBER OF THINGS.

1. NATURALLY

A. THEORETICALLY, BUGS (MICR OBES) CAN BE CHOSEN TO PRO DUCE VIRTUALLY ANY SUBST ANCE ANY CELL MARES
NATURALLY A ND SOME THEY DO NOT.

B. THEY HAVE BEEN USED TO MAKE WINE, BEER, CHEESE, AND BREAD FOR MANY YEARS.

C. BACTERIA ARE REGARDED AS THE SIMPLEST FORMS OF YEAST AND MOLD CONTAINING NO CHLOROPHYLL.

D. MOST SPECIES OF BACTERIA ARE NOT PATHOGENIC (DISEASE CAUSING) AND ARE IN NO WAY RELATED TO INFECTION
(ALTHOUGH THERE ARE M ANY SPECIES OF BACTERIA WHICH CAN ALTER OR DESTROY PLANTS AND ANIMALS WHICH

MAN EN JOYS OR DEPENDS ON AND WHICH CAUSE DISEASE, OFTEN FATAL TO MAN HIMSELF. THESE ARE STUDIED MORE
OFTEN THAN OTHER TYP ES)

2. ARTIFICIALLY -MORE RECENTLY HAVE BEEN PRO MPTED USING METHODS SUCH AS RECOMBINANT DNA 10 MAKE

CHEMICALS LIKE BUTANOL AND ACETONE. THIS PRODUCTI ON IS OFTEN ACCOMPLI SHED IN VATS WHERE, THE BItS SEETH
AND MULTIPLY INTO BILLIONS AS THEY ARE VIGOROUSLY STIRRED BY PADDLES TO KEEP THE MIXTURE OF BUGS WELL

BLENDED. BUGS LIKE BACTERIA BRING THINGS IN AND MIX THEN UP WITHIN THEMSELVES MAKING A PRODUCE IN THE
PROCESS.

B. ASHO OTHER FORMS OF LIFE, BACTERIA REQUIRE WATER, MINERALS, VITAMINS AND SOURCES OF CARBON AND NITROGEN

FOR GR(3TH AND BACTERIA CONVENIENTLY CAN BE CLASSIFIED INTO THREE MAJOR GROUPS ACCORDING TO THE
MATERIALS THEY EMPLOY AS SOURCES OF ENERGY. SOME USE ORGANIC COMPOUNDS, SOME UTILIZE RADIANT ENERGY
AND STILL OTHERS OXIDIZE INO RGANIC MOLECUL ES.

1. UNDER CO NDITIONS FA VORABLE TO GROWTH, BACTERIA MULTIPL Y IN GEOMETRIC PROGRE SSION: 2,4,8,16,32,64
WHEN FIRST TRAN SFERRED '10 A FAVORABLE ENVIRONMENT, THERE IS A PERIOD OF ADJUSTMENT, FOLLOWED BY A
MULTIPLICATION OF SOME CELLS, THEN OF NEARLY ALL CELLS, AND THEN A GRADUAL SLOWING DONN OF
MULTIPLICATION UNTIL FI NALLY THERE IS NO NET INCREASE. DURING THIS TIME, BACTERIA HAVE ENLARGED AND

DIVIDED MANY TIMES, PRODUCED VARIO US ENZYMES, CHANGED S OME OF THE CHEMICAL OF THEIR ENVIRONMENT,
AND ABSORBED SOME SUBSTANC ES ALREADY PRESENT OR FORMED .

2.NEARLY ALL KNOWN ENZYMES ARE PRODUCED BY ONE OR ANOT HER KIND OF BACTERIA AND MANY NOT KNOWN

OUTSIDE OF BACTERIOLOGY (THE STUDY OF BACTERIA) AR FORMED.

3. THESE BUGS H AVE NOT BEEN ALLOWED '10 DO AS MUCH AS THEY ARE CAPABLE OF BECAUSE OF ECONOMICAL AND

C.

TECHNICAL REASONS. FOR ONE THING, ORGANIZING MICROBES FOR FACTORY -SCALE JO BS CAN BE VERY EXPENSIVE AND
PRODUCTS CAN OFTEN BE MADE SYNTHETICALLY MUCH CHEAPER THAN BY ENLISTI NG MICROORGANISMS. TECHNICALLY,
ORGANI ZING MICROBES FOR FACTORY -SCALE WORK IS QUITE COMP LICATED.
NATURAL VS WILD
1. NATURAL OR WILD OR GANISMS ARE MUCH STURDIER THAN THE ONES CREATED WITH RECOMBINA NT TECHNIQUES.
A. THE WILD BUGS TOLERATE A WIDER RANGE OFE  NVIRONMENTAL CONDITIO NS AND TEMPERATURES. IN FACT THE
FEEBLE RECOMBINANTS NEED TO BE CODDLED INANE ~ NVIRONMENT MORE LIKE A REST HOME THAN A FACTORY.

B. WILD MICROBES THRIVE ATRO OM TEMPERATURE, THEY REPLACE THEMSELVES FASTER THAN THEY WEAR OUT AND
THEY ARE NOT PICKY EATERS.

CHARACTERISTICS OF MICROBES

BACTERIA ARE REGARDED AS THE SIMPLEST FORMS OF YEAST AND MOLD CONTAINING NO CHLOROPHYLL.

11. BACTERIA CAN BE CLASSIFIED ACCORDING TO FOUR CHARACTERISTICS

A. MICROSCOPIC APPEARANCE AND STAINING REACTION (MORPHOLOGY)

C.

1. MOST BACTERIAL FORMS RANGE IN SIZE FROM .5 TO 10 MICRONS IN LENGTH. A MICRON .001 MILLIMETER.
2. MORPHOLOGICALLY (IN FORM AND STRUCTURE), BACTERIA FALL INTO 4 CATEGORIES.

A. APPROXIMATELY SPHERICAL-COCCUS

B. ROD OR CYLINDRICAL-BACILLUS

C. RIGID COILED ROD-SPIRILI

D. FLEXIBLE HAIRLIKE-SPIROCHETE
3. COLONIES OF BACTERIA MAY BE TRANSLUCENT (CLEAR) OR OPAQUE; WHITE, VIOLET, YELLOW, OR
COLORLESS ;SHINY OR DULL;AND VISCOUS, PASTY OR CRUMBLY IN CONSISTENCY.

. PHYSIOLOGICAL CHARACTERISTICS (PRESENCE OF SPECIFIC PROTEINS AND CARBOHYDRATES)
1. BACTERIA CONTAIN NOT ONE BUT MANY ANTIGENS. ANTIGENS ARE ORDINARILY COMPLEX SUBSTANCES,
WITH OR WITHOUT CARBOHYDRATES.
2. DIFFERENT SPECIES OF BACTERIA MAY HAVE ANTIGENS IN COMMON BUT IT IS NOT CLEAR TO WHAT EXTENT
THIS SHOULD BE A BASIS FOR DEFINING A SPECIES, OR TO WHAT EXTENT IT SUBDIVIDES A SPECIES.

APPEARANCE OF GROWTH ON THE SURFACE OF SOLID MEDIA OR LIQUID MEDIA (METABOLISM)

1. BUGS LIKE BACTERIA BRING THINGS IN AND MIX TEEM UP WITHIN THEMSELVES MAKING A PRODUCT IN THE
PROCESS. UNDER CONDITIONS FAVORABLE TO GROWTH, BACTERIA MULTIPLY IN GEOMETRIC PROGRESSION:
2,4,8,16,32,64 WHEN FIRST TRANSFERRED TO A FAVORABLE ENVIRONMENT, THERE IS A PERIOD OF ADJUSTMENT,
FOLLOWED BY A MULTIPLICATION OF SOME CELLS, THEN OF NEARLY ALL CELLS (THEY REPLACE THEMSELVES
FASTER THAN THEY WEAR OUT), AND THEN A GRADUAL SLOWING DOWN OF MULTIPLICATION UNTIL FINALLY
THERE IS NO NET INCREASE. DURING THIS TIME, BACTERIA HAVE ENLARGED AND DIVIDE!) MANY TIMES,

PRODUCED VARIOUS ENZYMES, CHANGED SOME OF THE CHEMICALS OF THEIR ENVIRONMENT, AND ABSORBED
SOME SUBSTANCES ALREADY PRESENT OR FORMED.
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Mannes & Kintsch (1987)

0.7
0.6 1
0.5 1
0.4 1
0.3 1
0.2 1
0.1 1

OO CONSISTENT
B INCONSISTENT

VERBATIM INFERENCE

Subjective experience, like objective
performance, can be misinterpreted

Perceptual fluency
e.g., Reder (1987, 1988)

Retrieval fluency
e.g., Benjamin, Bjork, & Schwartz (1998)
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(Reder, 1987, 1988)

“What is the term in golf for scoring one under par?”

Benjamin, Bjork, and Schwartz (1998)

Question phase (20 easy general knowledge questions)
E.g., “Who was the first president of the United States?”
For each question, participants

= 1. hit enter button when answer “came to mind” (response time
recorded);

= 2. typed answer;
= 3. predicted subsequent free recall of the answer

Distraction (20 minutes of puzzle solving)

Free-recall test for answers generated during the
guestion phase
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70 +

50 t

Percent Recall

30 1

70 +

50 +

Predicted Percent Recall

30 1

1st 2nd 3rd 4th
Initial Response-Time Quartile

Desirable-difficulties findings: Implications
for the design of instruction?

Variation?
Interleaving?
Spacing?

Reducing feedback?

Using tests/generation as learning events?
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Desirable-difficulties findings: Implications
for the evaluation of instruction?

Students’ evaluation of teaching?
“Happy” or “smile” sheets in industry?

Expectations as to how courses should be taught?

Continuing education “courses”?

How we learn versus how we think we learn

Misconceptions

We have a faulty mental model of ourselves as learners
(human memory versus a videotape recorder)

Intuition versus research: We are not, apparently,
educated by the trials and errors of everyday living and

learning
Counterproductive attitudes and assumptions
Performance indexes learning
Efficient learning is easy learning
Individual differences and the styles-of-learning idea
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The styles-of-learning idea

Why is the idea attractive?

Why is it counterproductive?

Parents Of Nasal Learners Demand Odor-Based
Curriculum

March 15, 2000 | Issue 36+09

COLUMBUS, OH-Backed by olfactory-education experts, parents of nasal learners are demanding that
U.S. public schools provide odor-based curricula for their academically struggling children.

A nasal learner struggles with an odorless textbook.

“Despite the proliferation of countless scholastic tests intended to identify children with special needs,
the challenges facing nasal learners continue to be ignored," said Delia Weber, president of Parents Of
Nasal Learners, at the group's annual conference. "Every day, | witness firsthand my son Austin's
struggle to succeed in a school environment that recognizes the needs of visual, auditory, tactile, and
kinesthetic learners but not him.” ... "My child is not stupid,” Weber said. "There simply was no way
for him to thrive in a school that only caters to traditional students who absorb educational concepts
by hearing, reading, seeing, discussing, drawing, building, or acting out."

D-24



Individual difference do matter, and matter
greatly

New learning builds on--and depends on--old learning
Personal, family, and cultural histories affect, among other
things

Motivation to learn;

The degree to which learning is valued;

Aspirations and expectations with respect to learning;

The knowledge and assumptions brought to new learning
Example: Lee and Bjork (2004)

Which Order Is Optimal?

Doing the Attending

Readings Lecture
OR

Then Then

Attending Doing the

Lecture Readings
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What Do You Do?
34% 66%

Which Is More Which Is More
Effective? Difficult?
67% 33% 66% 34%

. Text then Lecture

Lecture then Text

Finally, some concluding comments on our
subjective experience as teachers

Newton (1990) as a parable of teaching;

Piaget (1962) quote

Calvin & Hobbes
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Piaget (1962)

“Every beginning instructor discovers sooner or later that his
first lectures were incomprehensible because he was talking
to himself, so to say, mindful only of his point of view. He
realizes only gradually and with difficulty that it is not easy
to place one’s self in the shoes of students who do not yet
know about the subject matter of the course.”
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Sea Warrior and the
Revolution in Training:
The Right Person, Right
Place, Right Skill, Right
Time, Best Value

VADM Kevin Moran
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SEA WARRIOR

Manpower

Human Resource
Enablers

Personnel

Training

Enterprise

System / Process Education

Enablers

the Right Time to Deliver Readiness

Under the direction of CNO Clark, the Navy embarked on a vision for how it was going to
fight in the 21st Century called Sea Power 21.

Sea Power 21 has 3 major Pillars: Sea Strike, Sea Shield and Sea Basing. Those pillars are
supported and integrated through FORCEnet.

Additionally, there are three major enablers to the vision: Sea Enterprise, Sea Trial and
Sea Warrior. Sea Warrior is focused on how you prepare the work force to deliver Fleet
readiness.

The ultimate goal of Sea Warrior is to deliver the right Sailor, with the right training, to the
right place, at the right time.

The foundation of Sea Warrior is the Revolution in Training, which focused on what a
Sailor needed to know, and when they needed to know it.

The Revolution in Training built a data base of Knowledge, skills, abilities and tools
(KSAT’s) required for every rating in the USN at the apprentice, journeyman and master
level. Those KSAT’s were then linked to positions and will ultimately be connected to the
Defense Readiness Reporting System. Task Force EXCEL, the Naval Personnel
Development Command and the Naval Education and Training Command were responsible
for delivering on the Revolution in Training.

There were two major commands involved in Sea Warrior, CNP’s organization and the
Naval Education and Training Command (NETC). These were two major corporations
with different cultures, different I'T systems and different perspectives on risk. In order to
deliver on the full vision of Sea Warrior, it became obvious a merger of these two
organizations was necessary. That merger was blessed by the CNO and began in July of
2005 and is ongoing.

During SECNAV’s visit to Pensacola, he will visit the Center for Naval Aviation Technical
Training and will get to see some of the significant changes that were made in the
Revolution in Training in order to better prepare Sailors for the challenges they will
encounter in the 21st Century Navy.
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SEA WARRIOR
Bringing It All Together

21 Joint _
Capability Defense —
Areas Readiness : e —

_ Reporting f,." //
h System /// \ A=,

RN e

Fleet
Readiness

Warfare CDR Individual Naining
N

SkillObject

FIT / Cost
Performance ?

D TS

Once we finished building the SO’s for the various ratings, we had to find a way to
link them to the Navy’s top line, which is readiness. DOD and the Navy are moving
to the new Defense Readiness Reporting System (DRRS), which is based on the
Joint Mission Essential Task List (JMETL’s). FFC mapped the JMETL down to
Navy Mission Essential Task List (NMETL’s).

We were able to connect the “Tasks” from the KSATSs to the “Tasks” in the
NMETL’s.

Once you make those connections, you need metrics to tell you how you are doing
preparing Sailors to fit the positions. The Fleet looks at the conditions, tasks and
standards of the NMETL’s to gage performance of the units themselves.

We in the MPT&E business look at “FIT”, which is a comparison of the Rate,
Rating and NEC required for a position compared to the qualifications of the Sailor
actually in the position. We will then divide that by the cost to deliver that Sailor
and we will have a productivity metric for the MPT&E part of the business.

We are also moving toward performance based metrics in our school houses. In the
near future, a Sailor will no longer take a multiple choice test to get a qualification.
They will have to sit down on some simulation, or equipment and demonstrate key
performance parameters before we will pass them on to the Fleet as qualified. You
have to do that for optimally manned units like Littoral Combat Ship(LCS). LCS
only has 75 racks on board, and will be one or two Sailors deep in critical positions.
Each of those Sailors has to cross the brow an up and ready round if the ship is to be
successful.
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Fleet Process:
NMETL => Team => Watchstander => Skill Object
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IT 5VM Example

INFORMATION S5YSTEMS TECHNICTAN

Professional

Personal

Leadership

Centifications &
Qualifications

Recrult

Apprentice Journeyman

Master

Click job title to plot job on SvM,

Apprentice

MESSAGE PROCESSING TECHNICIAN

IT - TECHNICAL SERVICE SUPPORT TECHNICIAN

IT - RADIO FREQUENCY (RF) SYSTEMS TECHNICLAN

Journeyman

@17 - NETWORK ADMINISTRATOR

T - NETWORK SYSTEMS SPECIALIST

IT - TELECOMMUNICATIONS SPECIALIST

IT - NETWORK SECURITY SPECIALIST
IT - INFORMATION S

S NETWORK ANALYST

Master

1T - 1K

FORMATION SYSTEMS MANAGER

IT - SPECTRUM

IT - ELECTRONIC KEY MANAGEMENT SYSTEMS (EKMS)/ COMMUNICATION
SECURITY (COMSEC) CUSTODIAN

MANAGER

Actions

Full Description

More Irfo
view More Details

IT - NETWORK ADMINISTRATOR
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Integrated Learning Environment
SAILOR VIEW

My Career Pre-Assessment My Course

] Navy Knowledge Online is the Delivery System \

JMETL
NMETL
Group Task
Unit Task

Rating
Job Task

Skill Object

S==—=tearning

F o —

IESS
Knowledge

SYSCOM

Skills/Abilities

Standards

Tools

Learning Center View

The Integrated Learning Environment (ILE) is the IT system that we will use to do
the actual gap analysis between the SO’s required for the position compared to what
is actually in the Sailor’s 5VM (resume). Once the gap is identified, we will pretest
each individual to refine the gap.

Once the gap is refined, the system will then reach into a meta data library and pull
out Reusable Learning Objects (RLO’s) to produce “my course,” which is different
than the course identified for the Sailor sitting next to him, or her. No longer will you
check into a course on Monday and check out 6 weeks later. A large majority of the
A school content is already on line and we are converting more and more every year.
Navy Knowledge Online (NKO) is the portal used to deliver eLearning content for
Sailors who are not in one of our school houses.

The green block on the slide represents the SO required for the position and all the
parts of the Navy that need to use and understand that data base. You will notice
that we have the SYSCOM’s on the slide. When a new system is procured, we get
the Electronic Tech Manuals and the new training content associated with the
system. We want the SYSCOM'’s to deliver the tech pubs, and the training content,
in RLO format so that we can use the content and tech pubs from day one to teach
in our school houses, to do maintenance and to place it on a PDA so that a Sailor is
seeing the same content when they are actually out in the Fleet doing maintenance
that they saw in the school house when they went through the training.

Finally, the SO data bases should be used by the SYSCOM'’s to do manpower
analysis for new units in order to determine the trade offs between manpower and
technology. Either you pay for the up front costs associated with increased
technology, or you pay the life cycle costs of the additional manpower.
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Apprentice Technical Training
and Associated “A” Schools

Radar
FC

ETR
MN

MT STG CTT

AO TM

IC GSE AS

ATT Pipeline

GM ATO FT STS ETS CTM AT

EM AE
ETC

Communications

« Since implementation FY04, 25,000 Students have graduated

« To Date: Currently Mapped 20 Rating Paths
- Projected FYO06 IA Savings 1481.1 Man-Years / $86M

Apprentice Technical Training (ATT)
Prototype Results (AT/AE) Pipeline

Start Dates Averages
10/14/03 — 20 Students Outside Class (M-F) 9.0 hours
10/16/03 — 9 Students Outside Class (Weekends) 1.7 hours

Outside Class (Laptop): 5.3 hours

Average TTT =23 Days
(29 Aviation Grads)

AN

12/09/03

Legacy AV Core (54 Days)
Each Block =1 Day (Brown = Weekend Day)

10/14/03
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Time to Train Results
June 2004 — July 2006

24 Jul 2006 (n = 24990)

900

Legacy

f 24 Feb 2006 (19332 Time to Train
u 06 Oct 2005 (MX14962)
d 600
ﬁ 11 Apr 2005 (n A 7763)
t
S

300

30 Sep 2004 (n = 3033) \
18 Jun 2004 (n = 2043) \\/\
0 25% 50% 75% 100%

Population (n) on 28 Jun 2006 = 24990 (ATT: 21211 IC: 697 GM: 818 TM: 218 FC: 1151 ET: 895)

Sea Power 21 Sailor
Legacy Manning SP21 Manning

Weapons System Weapons System
ET FC GM ET  Hybrid
FC/GM

(000000
., 000

~—
Skill Objects
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Individual

LCS Hybrid Sailor SkillObjects

TSCE Manager
(Total Ships Computing
Environment)

ASSET MANAGEMENT AND DOCUMENTATION

AUDITING PROCEDURES

COMMUNICATIONS SECURITY INVENTORY MANAGEMENT

COMMUNICATIONS SECURITY MAINTENANCE

COMMUNICATIONS SECURITY MATERIAL CONTROL

HARDWARE CONFIGURATION

INFORMATION ASSURANCE

TNFORMATION SECURITY MANAGEMENT

INFRASTRUCTURE PLANNING AND IMPLEMENTATION

INSTALLATION AND MIGRATION OF NETWORK ASSETS

TNVENTORY MANAGEMENT

MESSAGE HANDLING PROCEDURES

MESSAGE PROCESSING ADMINISTRATION

MESSAGE SYSTEM CONNECTIVITY

MESSAGE SYSTEM OPERATIONS

RADIO FREQUENCY COMMUNICATIONS MANAGEMENT

COMMAND AND CONTROL SYSTEMS MAINTENANCE

COMMUNICATIONS SYSTEMS MAINTENANCE

COMPUTER SYSTEMS MAINTENANCE

ELECTRONIC EQUIPMENT ADMINISTRATION

ELECTRONICS SYSTEMS ADMINISTRATION

EHF EQUIPMENT MAINTENANC

THF RECEIVER EQUIPMENT MAINTENANCE

F/HF TRANSMITTER PMENT MAINTENANCE

AINTAIN CRYPTOGRAPHIC EQUIPMENT

AINTAIN TACTICAL DATA EQUIPMENT

ESSAGE ROUTING SYSTEM MAINTENANCE

ULTIPLEXING EQUIPM ENT MAINTENANCE

ATELLITE COMMUNICATION EQUIPMENT MAINTENANCE

F TRANSCEIVER EQUIPMENT MAINTENANCE

5[

RECEIVER EQUIPMENT MAINTENANCE

HF TRANSMITTER EQUIPMENT MAINTENANCE

BAT SYSTEM MAINTENANCE

PUTER MAINTENANCE

ololol<

OMPUTER PERIPHERAL SYSTEM MAINTENANCE
TSPLAY SYSTEM MAINTENANCE

AINTAIN FIBER OPTICS

D-38

AVAL MESSAGE HANDLING

ETWORK DIAGNOSTICS

ETWORK MAINTENANCE

ETWORK MANAGEMENT

ETWORK OPERATION

NETWORK SYSTEM ADMINISTRATION

NETWORK SYSTEM VERIFICATION

NETWORK SYSTEMS MANAGEMENT

SOFTWARE CONFIGURATION

TRAINING OPERATIONS




Proposed Rating Mergers:

Affects over 155,000 Active Duty and
Reserve Sailors

26,429
8,393
10,577
17,324
9,831
12,634

15,029
11,747
18,243

5,084
18,266

T

Nearly 140,000 sailors in 31 ratings could feel the effects of planned job mergers in
the next 18 months.
Fewer, broader career fields
Will help Navy planners slice 25,000 from the ranks over the next few years — and
possibly another 20,000 by 2011.
“It expands the billet base for each community, which in turn increases
opportunity,” said Vice Adm. Gerry Hoewing.
Hoewing said rating mergers are part of an overall manpower strategy that looks to
rework the Navy’s “total force” of active, reserve and civilian workers.
Navy’s overall manning objective is clear: fewer sailors in broadly based career
fields.
Naval Engineering: 3 separate ratings mergers

e« GSM+ MM +EN

 HT+DC+MR

 GSE+EM
5 new ratings proposed:

» Diver (1,250 sailors)

» Explosive Ordinance Disposal (1,020 sailors)

* SEAL (1,750 sailors)

» Special Warfare Combatant Crewman (486 sailors)

» Helicopter Aircrew (3,100 sailors)
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Ratings defined:

GSM = Gas-Turbine System Technician (Mechanical)
MM = Machinist’s Mate

EN = Engineman

HT = Hull Repair Techician

DC = Damage Controlman

MR = Machinery Repairman

GSE = Gas-Turbine System Technician (Electrical)
EM = Electrician’s Mate

AE = Aviation Electrician’s Mate

AT = Aviation Electronics Technician

ET = Electronics Technician

IC = Interior Communications Electrician

SH = Ship’s Serviceman

PC = Postal Clerk

SK = Storekeeper

CTO = Cryptologic Technician (Communications)
IT = Information Systems Technician

OS = Operations Specialist

QM = Quartermaster

YN = Yeoman

LN = Legalman

RP = Religious Programs Specialist

CTA = Cryptologic Technician (Administrative)
GM = Gunner’s Mate

TM = Torpedoman’s Mate

HM = Hospital Corpsman

DT = Dental Technician

PH = Photographer’s Mate

JO = Journalist

LI = Lithographer

DM = lllustrator-Draftsman
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It's a Total Force
Solution

Domain Global Job Title: Administrative Support
Work Elements Military Civilian Industry
Classification YN1 NETC GS-0318: Secretary HPC Administrative Supervisor

Skillobject

Core Task

Primary Knowledge

Primary Enabling Skill
Secondary Enabling Skill
Primary Enabling Ability
Secondary Enabling Ability
Unique Knowledge

Tools/Software
Resources

Correspondence Preparation

File Administrative Material

Knowledge of clerical procedures
uch as managing files and
records

Information Gathering
Reading Comprehension
Written Expression

Oral Expression

Customer and Personal
Service
Microsoft Word

Correspondence Manual

Correspondence & Reports

Maintains Office Records

Knowledge of priorities, duties,
policies and program goals to
maintain files and records

Plan & Organize Work

Use of English Language
Ability to interpret and apply rules
Oral Communication

Microsoft Word
Correspondence Manual

Manage Correspondence

Maintains Filing Systems

Knowledge of clerical procedures
such as managing files and
records

Information Gathering
Reading Comprehension
Written Expression

Oral Expression

Problem solving principles and history of
solving similar problems,

Microsoft Word
Customer Satisfaction Manual

Sample data for illustration.

This is all about Fleet Readiness

If individual training doesn’t contribute to
Fleet readiness, why are we doing it?
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The Second Learning Revolution:
How to Win World War IV

MG (RET) Robert H. Scales, PhD

No Slides Provided
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- | SCIENCE OF LEARNING
WORKSHOP

GEN William S. Wallace
1 August 2006
TRADOC is the Architect of the Army

RELEVANT AND READY LANDPOWER IN
SERVICE TO THE NATION

The Nation has entrusted the Army with preserving its peace and freedom, defending its
democracy and providing opportunities for its Soldiers to serve the country and
develop their skills and citizenship.

To fulfill our solemn obligation to the Nation, The Army Vision is to remain
the preeminent landpower on earth—the ultimate instrument of

national resolve—that is both ready to meet and relevant to the

challenges of the dangerous and complex 21st Century Security
Environment. The four means to achieve this vision are:

* Soldiers

* Leaders

* Modular Forces
* The Institution

D-45



L [1N
'lllllllb
v

TRADOC VISION
ARCHITECT OF THE ARMY

Victory Starts Herel TRADOC is the Architect of the Army, and “thinks

for the Army” to meet the demands of a Nation at war while
simultaneously anticipating solutions to the challenges of tomorrow.

‘llliiii“g\
wr

To shape both today’s Army and the Future Combat Force, the Army’s
Architect:
« Recruits and Trains Soldiers

» Develops Adaptive Leaders
« Designs today’s Army Modular Force and the Future Combat Force

* Maximizes Institutional Learning and Adaptation

CONTEXT

= Nation at war

ilities better than ours
networks
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Operational

ceessions | stitytional
Army

FUTURE

Operating
Force

Generating Force

TRADOC AREAS OF INTEREST
* ARFORGEN Support

* Adaptive Learning

* Reorganize for Excellence

* Requirements Process

* Generating Force

KEEPING TRADOC IN BALANCE

5
Victory Starts Here!

OPERATING
F

/,{ﬁ’}.\
e o

GENERATING FORCE

6

Victory Starts Here!
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Victory Starts Here!
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Victory Starts Here!
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" KEEPING TRADOC IN BALANCE

OUTPUT

REQUIREMENTS
BUDGET -INITIAL ENTRY TRAINING

REDUCTIONS -LEADER DEVELOPMENT

-MOBILE TRAINING TEAMS
-TRAINING SUPPORT

PERSONNEL

REDUCTIONS

OPERATING
FORCE

A
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GENERATING FORCE
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Victory Starts Here!

BUDGET
REDUCTIONS

OUTPUT
REQUIREMENTS
-INITIAL ENTRY TRAINING
-LEADER DEVELOPMENT
-MOBILE TRAINING TEAMS
-TRAINING SUPPORT

PERSONNEL
REDUCTIONS

OPERATING
FORCE

/‘ﬁ‘\
-

GENERATING FORCE

—}

Victory Starts Here!
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KEEPING TRADOC IN BALANCE &5

BUDGET
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PERSONNEL
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OUTPUT
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-INITIAL ENTRY TRAINING
-LEADER DEVELOPMENT
UG -MOBILE TRAINING TEAMS

/{\E\ -TRAINING SUPPORT

GENERATING FORCE
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Victory Starts Here!

BUDGET

PIERSIOININEL REDUCTIONS
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A A -MOBILE TRAINING TEAMS
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GENERATING FORCE
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Victory Starts Here!
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BUDGET
REDUCTIONS

PERSONNEL
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OUTPUT
REQUIREMENTS
-INITIAL ENTRY TRAINING
-LEADER DEVELOPMENT
-MOBILE TRAINING TEAMS
-TRAINING SUPPORT

OPERATING
FORCE
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—
Victory Starts Here!

ORKSHOP EXPECTATIOF

Soldiers) learn.
» Bring forward practical ideas and approaches

for Army consideration.

— Realistic
— Resource Constrained
— Best Practices — Know methods
 Identify gaps in knowledge for future research

and/or development.
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Learning Model

Science of Learning Workshop

U.S. Army Research Institute for the Behavioral and Social Sciences
And
Institute for Defense Analysis

Learning Model
Panel 1

Richard E. Clark

clark@usc.edu
Center for Cognitive Technology
http:\\cct.usc.edu
Rossier School of Education

University of Southern California

250 N. Harbor Drive, Suite 309
Redondo Beach, California 90277

July 13, 2006

The goal of this white paper is to encourage a dialogue that will identify and organize learning
science findings and technologies to help the Army train soldiers and develop leaders. The
objective of the science and technology identified is to accelerate learning and performance
while maximizing effectiveness and minimizing resource requirements. The Army’s current ISD
- SAT training design strategy is based on learning models that are approximately 30 years old.
If we retain the best of the past while adding the most effective current, research-based
approaches we may achieve needed increases in both effectiveness and efficiency.

Overview

The first part of the paper will provide a very brief description of the three learning science
models currently available in the social sciences to support training and leadership development.
Then the discussion will turn to a description of some of the key learning factors and features of
the most powerful training analysis, design and development models that appear to be based in
the learning sciences. The “best practice” use of these models by other large scale institutions
such as other branches of the military and large corporations will be briefly discussed. Next the
discussion focuses on how individual, generational and cultural differences may (or may not)
influence learning, motivation and performance during and after training. Finally, the paper
concludes with recommendations for identifying critical features of the next generation of Army
learning and performance systems along with conservative estimates of increases in effectiveness
and efficiencies that might accompany their adoption.
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Introduction

In the past two decades the National Research Council (NRC) has pursued a topic similar (but
not identical) to the one addressed in this paper and have published a number of book size
reports on learning, training and performance. The NRC has focused on the results of basic and
applied research and evaluation in all of their reports.

The initial NRC strategy was to review the evaluation evidence for a number of “best practices”
12 hut soon changed their strategy to focus instead on “the implications of fundamental
psychological or social psychological processes underlying performance” ** The change was
apparently due to the gradually developed view that best practice methods are not often effective
- perhaps because they tend to be developed and implemented locally, fail to generalize and
largely ignore well designed and relevant psychological process research which, if incorporated,
would increase their effectiveness. At this juncture, there are approximately 50 learning and
performance models (http://tip.psychology.org/theories.html) and over 100 instructional design
models that compete for attention ( http://carbon.cudenver.edu/~mryder/itc_data/idmodels.html).

This report will adopt the process approach suggested by the NRC. It begins with a very brief
review of the three primary theories of learning that underlie much of the basic and applied
research.

Three Learning Science Models:

In the past century, social scientists have adopted three different theories to understand learning.
Each of the theories is connected to a number of “spin off” instructional models that focus on
some but not all elements of the parent. While the models have developed roughly in the order
listed below, some elements of all of these models persist today in training and educational
design.

= Behavioral models® used a “black box” metaphor for our mind. Behaviorists attempted
to gain insights about learning from the way that unobservable mental processes
modified information (stimuli) input-output relationships. The careful measurement
required by behaviorism helped develop clear specification of objectives, motivational
components of treatments (reinforcement) and their performance consequences.

= Cognitive models® tended to use the linear computer as a metaphor for the mind. They
assume that the mind manipulates symbols (through language) using mental “programs”
that can be learned. Essential to the cognitive model are self-regulating metacognitive
strategies such as planning and self-monitoring that help adults manipulate information
and construct knowledge to achieve learning goals. From the perspective of cognitive
models, effective instruction trains learners to develop learning strategies that help them
achieve have, among other benefits, helped us provide effective instruction that
supports the learning of conscious conceptual knowledge.

= Connectionist models’ have adopted a metaphor for the mind as a series of parallel,
interconnected, multilayered, neuronal-like subsystems or modules that work
simultaneously but in parallel to achieve performance goals. Connectionist-based
training methods focus on methods that support the gradual tuning and automating of
context-bound mental modules that are implemented when specific internal or external

E-6


http://tip.psychology.org/theories.html
http://carbon.cudenver.edu/~mryder/itc_data/idmodels.html

conditions are present. Connectionist models have helped us understand how to support
the development of automated and unconscious knowledge.

Applying Science of Learning Models to Training and Performance Improvement:

Each of the models has contributed valuable insights about learning and performance. Yet, past
attempts to apply science of learning models directly to training have achieved mixed results.
Behaviorists found that effective, complex learning required more than a “black box”, objectives
and schedules of reinforcement. Cognitivists have learned gradually that while people may use
their own mental programs to construct their own somewhat idiosyncratic conceptual knowledge
about topics, prescribing minimally guided learning strategies in problem-based or simulated
settings does not result in effective learning strategies for most adults®. Connectionists struggle
with the need to identify some type of mental integrating process that can direct and regulate
learning and performance.

To capture the effective features of the models and pull them into a current training design
system we turn next to an analysis of three types of variables or factors that are common to
nearly all of the models.

Identifying Effective Prescriptions for Training Analysis, Design and Development:

A review of the large number of psychological processes that have been the subject of research
over the years is outside of the scope of this paper. However, a number of research reviews in
the past two decades” '° have suggested that three major types of factors account for most
learning from instruction: 1) Individual and group traits; 2) Learning task types; and 3) Training
methods. The goal of an effective training design system is to provide prescriptive guidance
such as:

= For trainees with X traits;
=  Who need to succeed at learning tasks of type Y
=  Provide training methods of type Z

Each of these factors will be briefly discussed and then related to the type of prescription
described above for training analysis and design systems.

Individual, Group and Generational Traits Influencing Learning and Motivation

The best evidence to date is that three characteristics or traits of adults that have been found to
influence their learning in research on instruction. Those traits are general ability, prior
knowledge and self efficacy™. Soldiers are selected with ability levels that are adequate to learn
under many training conditions so general ability will not be considered further. Training can
usefully be adjusted to support individual and group differences in the two remaining factors,
prior knowledge™ and self efficacy*® Two generalizations about individual differences receive
consistent support in the research on learning from training:

=  Prior Knowledge: The less knowledge and experience trainees have learned about the
subject matter or objectives of the training, the more guidance they need to learn and
perform -- and vice versa. Experts do not need extensive support to learn new
information in their area of expertise. Novices require strong guidance as they learn to
be soldiers.

E-7



= Self-Efficacy: The less self-efficacy trainees have about their capability to learn and
perform the objectives of the training, the more motivational support they require.
Similarly, overconfident trainees may require training methods that encourage them to
develop new knowledge.

Many other individual and group differences have been studied and a few have many supporters
based on intuitive beliefs in their effectiveness. Many social commentators have claimed that the
younger generation of soldiers have shorter attention spans and learn best from fast paced,
interactive multimedia games or simulations. While this seems intuitively correct, there is no
scientific validation for the claim. A recent, systematic, large scale study of individual, team and
generational differences in business organizations not only failed to identify generational
differences, it reported common factors accounting for the performance of adults at all age
levels™. Similarly, claims that adults have different “learning styles” have not been supported
despite a very large number of studies on this topic over many years®.

Learning Task Types: Often ignored in discussions about learning is the long-standing claim
that there are two broad classes of learning tasks and that each type requires different
instructional methods or support:

= Declarative tasks where conscious, conceptual knowledge about “what and why” are
required to succeed. Declarative knowledge tends to take the form of concepts (“What
is this?”); processes (“How does it work?”); and principles (“What causes it to
happen?”). Declarative learning is committed to memory in such a way that it can be
recalled when it is needed.

= Procedural tasks where “when, where and how” is required to succeed. Procedural
knowledge tends to take the form of sequences of actions and decisions that, when
implemented under appropriate conditions; achieve simple and complex performance
goals. Procedural knowledge is intended to be practiced until it automates and can be
implemented without taking up space in working memory.

To some extent, different science of learning models can be said to favor one or the other type of
learning task. Cognitive models tend to focus on the learning of declarative knowledge in the
form of concepts, processes and principles about warfighting topics. Behavioral and
Connectionist models tend to emphasize the learning and gradual automation of unconscious
mental and physical procedural routines that support the actions and decisions necessary achieve
warfighting performance goals while overcoming limits on working memory.

Task Analysis: The Dilemma of Automated Expertise:

Most of the information provided in Army training is captured from subject matter experts. This
information is gathered during task analysis interviews and narratives in the form of “self
reports”. Yet one of the consistent findings from the science of learning is that while experts
have highly accurate and very efficient strategies for achieving problems related to their
expertise, they are also largely unable to describe the strategies they use. Evidence suggests that
when asked how to perform a task experts unintentionally leave out approximately 70 to 80
percent of the information needed by novices to achieve objectives'®. The result is that trainees
who leave training and join their units in the field require continuing training and are forced to
learn from inefficient “trial and error’ experiences. To overcome this problem, an effective new
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strategy for capturing both routine and complex expertise strategies has been developed called
“cognitive task analysis™" 2,

= Cognitive Task Analysis (CTA) should be combined with traditional task analysis to
capture automated and unconscious procedural knowledge from subject matter experts
about their highly effective and efficient performance strategies. Effective training
requires accurate and complete declarative and procedural information necessary to
achieve all warfighting tasks. CTA slightly increases the front end effort required to
design training with the benefit of decreasing training time and reducing trainee errors.

The evidence from the science of learning suggests that each of these two types of learning tasks
requires different training methods for trainees who have different levels of prior knowledge™.
Thus, the discussion turns next to the third factor, training methods.

Training Methods:

Training methods can be defined as events that are intended to support psychological learning
processes or methods required to achieve learning objectives by trainees who are unable or
unwilling to provide them for themselves. For example, all learning of new concepts (a
declarative task) by lower prior knowledge trainees is aided by examples. Giving feedback
during practice is a method intended to support trainee monitoring and correcting of their
learning. All training methods are not effective for all trainees and tasks so the goal of a learning
science is not only to describe effective methods but to specify their match with trainee traits and
learning tasks.

Past research has helped describe the psychological processes that must be supported during
learning and the way that instruction can provide guidance. One of the most promising recent
approaches can be found in a review of several research-based training design systems by David
Merrill®® with support from the American Society for Training and Development. His review
focused on five generalizations about the type of trainee experiences that appear to be essential
for successful training:

Learning from training is increased when:

Trainees prior knowledge is activated as a foundation for new knowledge
Trainees are engaged in solving authentic, real world problems

New knowledge is demonstrated to the trainee

Trainees are required to apply new knowledge and receive feedback
New knowledge is integrated into the trainees world

akrowdE

All of these prescriptions are useful for every training lesson or course and, if adopted, each
generalization describes criteria that must be achieved by all training methods for every lesson or
course. For example, Merrill implies that we must always activate prior knowledge and that
even though a rich variety of ways exist to achieve activation of prior knowledge (e.g. examples,
metaphors, analogies and stories), effective methods must function to activate relevant trainee
experience and help them apply it to new learning. Similarly, whether demonstrations are
provided live by experts or asynchronously by multimedia animation may be less important than
whether they are accurate, complete and clear to the trainee. Similarly, a variety of practice and
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test formats are valid provided that they meet measurement requirements, reflect the type of
knowledge being learned and are gradually integrated into guided, “whole task” practice
exercises that help transfer new knowledge and skills to the field.

Merrill specifically avoids prescriptions that are generally accepted such as the requirement to
direct trainee learning by providing an objective that clearly describes what will be learned, the
conditions where it will be applied and any relevant time or accuracy standards.

When integrated into the system described in this paper, we arrive at a series of more complete
prescriptions such as:

= For low prior knowledge trainees who must learn procedural knowledge, provide strong
guidance in the form of clear objectives, examples from their past experience with
similar procedures, demonstrations based on CTA descriptions of the task, require part
and whole task practice using authentic problems with immediate feedback that helps
them correct their procedures and transfer them to the field.

=  For high prior knowledge trainees who must learn procedural knowledge provide
minimal guidance in the form of clear objectives, a CTA description (or demonstration)
of a procedure for accomplishing the objective and a whole task practice problem they
can use to develop their own version of a procedure for accomplishing the objective?.

Declarative tasks may have slightly different prescriptive rules. Science of learning studies
indicate that memory for concepts, processes and principles are the key goal of declarative
learning. Wherever knowledge must be applied, procedures are involved. Thus declarative task
learning prescriptions require a similar list of methods that are required to support recognition
and recall of concepts, processes and/or principles. Most training will require the learning and
integration of both declarative and procedural knowledge.

Critical Features of Army Training Design Systems

The next challenge is to integrate powerful science of learning prescriptions to upgrade the Army
training design and development system. Merrill?° and others have cautioned us to separate
design, development and implementation of training because different problems must be solved
at each stage from early blueprint to the decision about media for delivery of a completed
training product. One possible format for a training design system that incorporates
prescriptions based on psychological learning processes might look like the following:

Guided Experiential Learning Designzz:
A list of the components of a training design for all courses and lessons for all learners and tasks
required by the Army might ask for a blueprint for how to achieve the following:

1. Objective: What actions, conditions and standards will you learn in this course (lesson)?

2. Reasons: What are the benefits to you and your unit when you learn and apply? What are
the risks of not learning or applying?

3. Overview: How is this course (lesson) structured and what training strategy is used?

4. Declarative Knowledge: Here are definitions and examples provided in this lesson of
concepts, processes and/or principles from a CTA - you need to learn and be able to
remember later.
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5. Procedural Knowledge Demonstration: In this lesson, observe this CTA based
demonstration because you will be asked to apply it yourself after it is finished.

6. Problem Solving and Feedback: Now solve problems or objectives (derived from a CTA)
that are similar to those you will encounter in the field. Use the procedure you observed in
the demonstration. As you practice you will receive feedback about the parts of your strategy
that are effective and parts that need to be revised.

Effectiveness and Efficiency Gains with Guided Experiential Learning Systems

Merrill?® describes a comparison of three types of training design for the same task — an
unguided, discovery design that was compared with a very well funded training that used an
ISD-type design and distance delivery and a guided experiential learning approach. He reports
that the guided experiential learning approach described above resulted in a 50 percent gain in
learning and performance in about 55 percent less time when compared to the unguided
approach - and approximately a 20 percent learning gain with a 15 percent time savings over an
ISD-type approach.

Training and Performance Needs Analysis — Army Performance Improvement

Most of the professional associations representing trainers and performance improvement
specialists have recently adopted a new technology for needs analysis. Past approaches tended
to assume, often incorrectly, that training was necessary to correct a problem or achieve either
collective or individual performance goals. The current approach makes the assumption that
performance gaps are caused by at least three very different factors: 1) Knowledge gaps
(requiring training); and/or 2) Motivational gaps (requiring motivational solutions); and/or 3)
Organizational design and process gaps. This model has been adopted by both the Navy?® and
the Coast Guard®* with positive results.

This “gap analysis” approach has been called “Human performance technology” (by the
International Society for Performance Improvement®) or “Human performance improvement”
(by the American Society for Training and Development®) but regardless of the name, the
approach requires that all analysis begin with a collective and/or individual performance goal
and a strategy for measuring goal achievement. In the next phase, the gap between the ultimate
goal and current progress towards the goal are measured. In the third phase, an analysis of the
contribution of the three possible causes of the gap (knowledge, motivation and organizational
process) is conducted. In phase three interventions are selected, designed, developed and
validated that have promise to close the gap. In phase four, implementation occurs at all levels
required to close the gap and then in phase five, evaluation measures the local success of the
programs implemented and their effect on the larger gap®’.

Model for Army Performance Improvement System
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Phase 1 Phase 2 Phase 3
Mission Goal Knowledge DOTMLPF
Measured and Motivation Solutions Selected

Performance Gap Organizational and Created
Established Causes Analyzed
U

Phase 5 Phase 4
Evaluation of Implementation
Impact on Gap and of DOTMLPF

Revision solutions

Conclusion;

This paper ends where an effective performance design system should begin — with a system that
permits effective and efficient analysis of a mission problem that result in systematically
identified solutions. Training is an important solution to many (not all) performance gaps.
Obviously, full performance analysis requires a technology for identifying and solving both
motivation and organizational design and process causes of performance gaps.

The goal of this white paper was to describe a prototype training design model that would be
based securely on evidence from the science of learning. While readers may imagine many
prescriptions or design features not described in this report, the attempt was made to offer a
format for considering the key components of design that have promise to accomplish the goal of
this exercise - identify and organize learning science findings and technologies that will help the
Army train soldiers and develop leaders with the objective of accelerating learning and
performance while maximizing effectiveness and minimizing resource requirements.
Alternatives should be firmly based on evidence from the science of learning and show promise
of meeting the Army’s needs.
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Background

There is little doubt that the roles and missions of the U.S. military have changed
dramatically in recent years. From a human performance perspective, these changes are
generating a reconsideration of outdated training and education principles and policies that can
no longer meet the demands of the modern battlefield. In late 2000, the Navy launched its
“Revolution in Training”, led by then CNO ADM Vern Clark. Currently, the Army is
undertaking a similar venture.

The purpose of this white paper is to initiate dialogue regarding the nature and format of
an Army Learning Model that will provide the foundation for changes in Army training and
education practices. What follows first discusses the purposes that such a model must serve,
and then presents a description of the constructs and models adopted under the Navy’s effort. It
concludes with recommendations for how the Army might update, modify and ultimately adopt
an overarching Learning Model based on best practices from the Navy work, industry and
academia.

Requirements of an Army Learning Model

Since the term model can be interpreted in many different ways, the desire to generate an
Army Learning Model also carries diverse meanings. One way to help sort out what type of
model might be needed is to consider the role or purpose such a model might play in
transforming Army training. There are at least two overarching purposes that a formalized
Learning Model could serve for the Army. The first is as a conceptual model or framework for
understanding and organizing the nature of soldier learning requirements and what the science of
learning has to say about how best to meet these. In this sense, a Learning Model would be
useful as a mechanism to classify the huge variety of tasks that soldiers must perform according
to their implications for human performance and learning. The benefit of such a model is that it
would make it easier to address seemingly diverse task/learning requirements by organizing and
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cataloging them according to their underlying human performance requirements and, in turn,
what types of learning interventions are best for meeting them.

There are many existing learning models in the literature that could serve this purpose
well; some of these are described in other white papers (see especially, Clark’s) and will not be
reviewed again here. There is also a huge literature on how people learn (again, documented
well by other white papers and elsewhere); one so large in fact that it can only be meaningfully
interpreted in light of the specific goals or objectives of a particular learning situation. In other
words, posing the question “how do people learn in general?” is not necessarily meaningful
unless more detail is provided regarding what types of competencies they are learning. Hence,
some mechanism to taxonomize or classify task requirements and associated performance and
learning requirements would be useful to guide Army education and training.

A second (albeit related) role of an Army Learning Model could be as an implementation
or process framework to guide the development and assessment of learning interventions to meet
training requirements. This type of model is related to the more purely conceptual type
(described above), but actually goes further by specifying how to achieve effective and efficient
learning, and how to ensure that it has occurred. In fact, such an implementation model could
actually subsume the conceptual framework described above and also embed other models as
needed (e.g., training needs analysis models, media/method selection models, evaluation models,
etc). Moreover, once an overarching implementation model or framework is adopted, its
specific contents can evolve as missions and roles change, or as the science of learning matures.
For example, if new models of cognitive task analysis are validated and deemed useful, they can
easily be incorporated into the appropriate phase of the implementation framework.

Another advantage of generating an implementation-based framework for Army learning
is that it is a step toward ensuring that human performance and science of learning principles
actually get translated into useful training practices. Too often, organizations (with good
intentions) specify conceptual models that are well designed and describe adequately the
organization’s desired outcomes or intentions. Unfortunately, these models often lack guidance
in how to achieve desired objectives and employees are left to try and sort it out on their own,
typically with mixed results. Ultimately, sound implementation practices are essential for
success; hence it seems prudent to spend time addressing this type of framework.

Point of Departure—The Navy’s Human Performance Systems Model

In the fall of 2000, CNO Clark launched his so-called “Revolution in Navy Training”.
As a former schoolhouse commanding officer, ADM Clark was convinced that the entire Navy
education and training enterprise was in need of overhaul. As a first step, he commissioned the
Executive Review of Navy Training (ERNT), a group of senior Navy, DoD, academia and
industry representatives charged with assessing the current state of Navy training, and compiling
a list of best practices in education and training across the country. A comprehensive summary
of this group’s activities and findings was documented in a final report (citation). CNO Clark
subsequently established Task Force EXCEL as a mechanism to implement and institutionalize
many of the ERNT’s recommendations. While this process is continuing, the impact of the
ERNT and TF EXCEL can be seen widely across Navy education and training, including
establishment of the Human Performance Center and Navy-wide adoption of many of the
ERNT’s recommendations.

One of the most useful developments of the ERNT was early establishment of, and
adherence to a simple implementation framework that described, what was for the Navy, a new
way of doing business in education and training. Called the Human Performance Systems Model
(HPSM), this framework was an essential mechanism for communicating to Navy stakeholders
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and later the Fleet what needed to happen if learning in the Navy was to be transformed.
This model is shown in Figure 1.

I. Define Requirements I1. Define Solutions

Establish

Performance Design Human

Standards & Performance
Requirements Solutions

Implement & Test
Intervention; Deyelop,
Evaluate Build, &

NProduct of Plan O IntegrateTools

IV. Execute & Measure I11. Develop Components

Figure 1: The Navy’s Human Performance Systems Model

As will be obvious to any instructional designer, the HPSM is a simple representation of
a sound approach to instructional system design. It begins with specification of requirements
(and associated performance standards) in Quadrant 1, followed by design of performance and
training solutions necessary to meet objectives (Quadrant 2), development of instructional
systems (Quadrant 3) and finally, deployment and evaluation of training outcomes to ensure that
requirements are being met (Quadrant 4). Each of these is described in more detail in
subsequent sections.

There were many advantages to adopting and popularizing the HPSM across the Navy.
First of all, its simplicity allowed it to communicate well. Rather than a confusing array of
boxes and arrows, the HPSM was able to organize much information into a format that is easy to
understand and remember. It also provided end-to-end guidance, beginning with initial
specification of job task requirements, consideration of multiple human performance solutions,
development and implementation of solutions, and evaluation of training outcomes.

In addition, the HPSM allowed for incorporation of multiple perspectives and required
participation from operational commands as well as training experts. For example, the Navy
conceptualized Quadrant 1 as a Fleet-owed process; in other words, specification of task
requirements and standards was meant to be left in the hands of operators, with human
performance specialists providing support as needed. Further, it helped to establish roles and
responsibilities within the Navy training enterprise. For example, as noted, Quadrant 1 became a
Fleet process, whereas Quadrant 2 was led by the HPC; Quadrant 3 by the Navy Personnel
Development Center; and Quadrant 4 jointly by both the Fleet and HPC.

Perhaps the simplicity of the HPSM—ijust noted as a strength—is also its greatest
weakness. In fact, the ERNT acknowledged that any attempt to streamline an area as complex as
human learning and instructional design would certainly not do it justice, and the HPSM is no
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exception. However, despite the fact that it over-simplifies the instructional design process, it
was effective as an overarching or guiding framework for Navy Training. Furthermore, as noted,
the HPSM (or a framework like it) can be used as a vehicle to house other (more detailed)
models and frameworks, which can provide the detail lacking in the top level.

It should also be noted that the point here is not to suggest that the Army adopt the
HPSM; rather it is to argue in favor of adopting some sort of overarching implementation model
or framework that describes both the desired outcomes of Army training as well as processes
needed to achieve them.

Quadrant 1—Defining Requirements

There is a large literature on how to generate job/task requirements, which will not be
reviewed here. Many sound techniques exist to establish task requirements, and the Army has a
long history of employing these. Regardless of which method is employed, the following data
are needed as output from Quadrant 1: detailed task descriptions, metrics and/or standards
associated with acceptable performance; and description of the context in which the task occurs.
The task analysis must also incorporate information about whether the tasks are performed at the
individual, small group/team or large group/organization level.

Quadrant 2—Designing Performance Solutions

Quadrant 2 is by far the most involved from a human performance standpoint. It includes
several processes that are associated with traditional instructional or training system design (e.g.,
training needs analysis, media selection), with an explicit consideration of contextual factors and
cost/benefit or utility analysis. Figure 2 is a slightly modified version of the ERNT’s original
conception of processes involved in Quadrant 2. What is new to the version here is the addition
of the arrow representing the process of “generating learning objectives that consider learner
characteristics and training context” (second arrow from the bottom left). This process was
implied, but not called out in the original conceptualization.

As illustrated in Figure 2, the prescribed process begins with translation of task
requirements into a set of competencies (knowledge, skills, attitudes and other personal
characteristics). Once these are generated, they must be further transformed into learning
objectives. Again, there are many strategies in the literature that are designed to help accomplish
these goals. Further, the conceptual learning model of the sort described above would be useful
as a means to organize and classify task demands, competencies and associated learning
objectives according to common human performance demands. At this point, it is also necessary
to have a good understanding of the learners’ attributes and the conditions under which
performance occurs because these affect the design of potential solutions.

The next step in the process is to apply principles from the science of learning and human
performance so that an informed decision can be made regarding how best to intervene. Itis
important to note that the ERNT very strongly believed that training solutions were only one
mechanism to improve human performance. Hence, the Quadrant 2 process was geared toward
analyzing the requirements and then considering a host of performance-enhancing interventions
besides traditional training (including job or equipment redesign, changes to personnel selection
practices, job aids, and the like). In many cases, several potential interventions could be
identified as potentially beneficial.

Once possible solution options are generated they must be subjected to a cost and utility
analysis. Much evidence in the learning sciences suggests that well specified learning objectives
can actually be trained using a variety of methods (for example, traditional classroom or
computer-based approaches). Therefore, at least in some cases, the choice of a learning
intervention strategy may well be driven by cost or time factors (with all else being equal). In
fact, in the human performance world, the acquisition mantra of “better, faster, cheaper” applies
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in the sense that our goal is to achieve effective performance in the least amount of time and at
the lowest cost possible. Whereas in physical system design the precision of measurement is
typically greater than with human performance (e.g., it is often possible to assess the cost and
time associated with an increment of improved performance), these concepts still apply.

Generate
solution options
and metrics

Apply science of
learning and human
performance

Conduct
effectiveness

Generate

Learning & cost
Objectives that i
Consider AN
Learner and Performance
Context

Consultants Make

recommend-
ations

Translate job
requirements
into
competencies
K, S,A,0)

Figure 2: Quadrant 2 Processes

The final step in the process is for recommendations to be made to operational commands
regarding the best intervention (or interventions) that can meet the operational demand. The
ERNT envisioned that a cadre of trained human performance consultants or specialists would
conduct Quadrant 2 analyses and make recommendations (labeled “performance consultants” in
Figure 2). The idea was to embed performance consultants into Fleet learning centers so that
training requirements could be continually reviewed and performance deficiencies identified and
addressed.

Quadrant 3-Develop Interventions and Build Tools

From a human performance perspective, the challenge in Quadrant 3 is to ensure that
recommendations made (and endorsed) in Quadrant 2 are actually developed as intended. This
implies that human performance experts are an important part of the learning system design
process. Too often, recommendations for sound interventions are not translated well by
developers (who typically lack training in human performance issues) so that products are
suboptimized.

Quadrant 4—Implement and evaluate training effectiveness

To close the loop of instructional design, the effectiveness of newly deployed
interventions must be assessed. Once again, the opportunity exists here to embed an evaluation
model (or models) that can specify how and what is measured. The prevailing training
evaluation model—developed by Kirkpatrick some 50 years ago—advocates a multi-phase
process that considers reactions, learning, behavior change and results (Kirkpatrick, 1976).
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Since its inception, this model has received considerable attention and modification (citations),
but is still foundational to many training evaluation schemes. More recent thinking has endorsed
the inclusion of more cognitively-based measures of performance (Kraiger et al., 199x) and
issues such as the manner in which training transfer is affected by various conditions within
training and back on the job (e.g., Baldwin & Ford, 198x).

Despite the choice of evaluation model or strategy, the metrics, performance measures
and standards of performance used to assess effectiveness should be tied directly back to
Quadrant 1 output. In fact, if Quadrant 1 processes were fully completed, the operational
commands should have generated a list of performance standards/metrics that describe effective
performance of the task.

Recommendations for the Way Ahead

This paper has provided a rather pragmatic (versus academic) view of how a learning
model could serve to help transform Army Training by relating the Navy’s experience in a
similar situation. As a member of the ERNT and leader of the Human Performance Cell of Task
Force EXCEL (which later became the Human Performance Center), | would offer the following
recommendations:

1. Develop an implementation framework that describes the mechanisms to achieve desired
outcomes. This framework can specify major steps or phases in the process, and imply
organizational roles and relationships. It can have more specific models or frameworks
embedded in it.

2. Strive to keep the framework simple for use more as a communication tool than as an
academic or conceptual one. 1 believe that much of our success in TF EXCEL was due to
the fact that a wide variety of individuals--from operational sailors and senior Naval
officers to training specialists and engineers--could understand and remember the model.
It eventually became a galvanizing mechanism across Navy training.

3. If possible, develop a framework that can account for human performance interventions
other than training. | say this because, prior to TF EXCEL, the knee-jerk response to any
performance problem in the Fleet was “more training”, regardless of whether the issue
was training related or not. In many cases, simpler, cheaper and/or more effective
interventions would have been generated if the process of assessing performance
problems/needs had included non-training options.

4. Carefully specify the nature and format of the output needed at the end of each phase, and
avoid advocating single-point solutions if possible. This strategy affords the opportunity
to allow for multiple models or approaches to coexist within a phase (e.g., one task
analysis method might be better suited to a particular task type than another, so both can
exist within the Requirements phase of the process). It also allows flexibility--models or
approaches can be updated or replaced when necessary--and does not demand adherence
to a single approach. Moreover, highly detailed, conceptual models can be embedded
within the structure in a way that is useful to learning experts but not unduly confusing
lay people.
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Instructional Design Implications for Training Complex Tasks 1

Abstract

This paper argues that training professionals are no longer concerned solely with training
procedural tasks because of increased skills requirements of the job market. The skills and
competencies demanded from the workforce in today’s job market deal with performing complex
tasks with many interacting components that cannot be simultaneously understood in one
training session. Training programs dealing with this type of tasks should consider the
complexity of these tasks in relation to the human cognitive architecture. Cognitive Load
Theory (CLT) presents an explanation of this relationship and how task complexity may cause
cognitive overload in trainees. CLT proposes to reduce cognitive load through an appropriately
designed training and instruction program. A particular model specifically developed based on
this theory will be discussed.
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Introduction

Instructional and training tasks are no longer simple procedural tasks as they mostly were
couple of decades ago. Increasingly, today’s jobs require complex skills learners must have to be
able to perform in the market and thus they are increasingly facing the challenge of learning
complex tasks. For job incumbents to perform effectively, they must be able to integrate the
necessary knowledge, skills and attitudes. To prepare the workforce for more demanding job
requirements, training and instruction theorists as well as practitioners are increasingly focusing
on the use of complex ‘real-life’ tasks (Merrill, 2002). These complex tasks happen to have
many components and usually cannot be mastered in a single session. The tasks’ complexity, the
results of these interacting components (van Merriénboer, 1997), therefore, increases the
cognitive load on learners’ cognitive system.

Implication of this development, moving from simple to complex tasks, is an issue to be
addressed by training and instruction scholars. Many of these scholars, because of the cognitive
load involved in training and performing these tasks, have addressed the issue in the context of
cognitive load theory (Sweller, 1988; Sweller, van Merriénboer, & Paas, 1998; van Merriénboer
& Ayres, 2005; van Merriénboer & Sweller, 2005) and inventing relevant instructional models
(van Merriénboer, 1977).

Cognitive Load Theory (CLT)

CLT is based on the idea that in designing any instruction or training, human cognitive
architecture should be a major consideration. According to this theory, the cognitive architecture
consists of a limited working memory. This working memory interacts with a comparatively
unlimited long-term memory. Complexity of a task represented in the new information provided
in instruction and training may cause a heavy load on this interaction depending on the content,
design, and structure of the instructional material. CLT distinguishes between three types of
cognitive load depending on the process causing the load (Sweller, 1988; Sweller, van
Merriénboer, & Paas, 1998).

1. Intrinsic load is caused by task “element interactivity.” This load varies, depending on
the number of elements that must be simultaneously processed in working memory. For

instance, coordinating many constituent skills represented in performing a task typically
results in a higher intrinsic load.

2. Extraneous load is the undesirable extra load resulting from poorly designed instruction
and training. Having learners search for information in their instructional materials, for
example, causes extraneous cognitive load that does not necessarily contribute to

learning.

3. Germane load relates to the design processes that directly contribute to learning. For
instance, learners’ efforts to abstract the information presented in training or learning

topics and connect them to what they already know, are processes used for schema

construction and rule automation. These efforts will result in germane cognitive load.

The CLT’s basic assumption is that by designing appropriate instruction and training,

designers can reduce the extraneous load to allow learners to free working memory capacity that
they may use to engage in conscious cognitive processing of new information. For learning to
occur, CLT argues that the total cognitive load (intrinsic, extraneous and germane cognitive
load) cannot exceed the available working memory resources (Sweller, 1988; Sweller, van
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Merriénboer, & Paas, 1998)

According to the premises of this theory, complex tasks would easily become a great
concern for training. Given that most of the tasks in daily professional workforce life fall in this
category, one can recognize the cognitive load issues involved in their training. Based on the
assumptions of the CLT, cognitive overload is unproductive and, to avoid it, well-designed
instruction and training should decrease extraneous load and optimize germane load. In certain
training situations dealing with very complex tasks, such as with the Army or Navy, even
removing the sources of extraneous cognitive load, would not necessarily result in an efficient
training. In these situations, the element interactivity of the complex tasks is still so high that
one must additionally attempt to balance intrinsic load and germane load.
van Merriénboer (1997) presents an instructional design model on how to achieve this
balance in designing instruction. The model, called the Four-Component Instructional Design
model (abbreviated 4C/ID-model) is based on findings of empirical research in the instructional
systems literature. van Merriénboer, Kester, and Paas (2006) review some of these findings and
offer other methods of achieving this balance. They argue that optimal instructional methods for
practicing simple tasks are different from methods for practicing complex tasks and highly
structured methods, that at first sight seem most efficient for teaching complex tasks, yield low
transfer of learning. The authors continue that, in order to decrease the intrinsic load, one should
introduce learning tasks with lower element interactivity early in training (sequencing) and use
strategies to induce germane load from the start of the training program.
To elaborate on this notion van Merriénboer et al. (2006) discuss the training of simple
vs. complex tasks, citing research findings confirming that many instructional methods that work
well for simple tasks do not work well for complex tasks, and vice versa. Summarizing these
findings, the authors state that an important method affecting learning is practice variability.
They argue that the ways a learning task is practiced (random vs. blocked practice) can make a
difference in learning and transferring those skills. They agree with the idea that in learning
complex tasks, especially by low-expertise learners, learners do not benefit from a random
practice schedule because of the high cognitive load associated with this type of practice.
van Merriénboer et al. (2006), continue their discussion on providing feedback in the
contexts of training simple and complex tasks. They conclude that a reduced amount of feedback
is typically beneficial to learning of simple tasks. But, for the complex tasks, it seems that
element interactivity of the training tasks does not leave enough cognitive resources for learners
to develop their own internal monitoring and feedback mechanisms. Thus, learners will benefit
from guidance and feedback.

“Transfer paradox” is another phenomenon referred to in the literature (van Merriénboer,
de Croock, & Jelsma, 1997). The authors state that, contrary to research findings recommending
structured practice for complex tasks, they have found cases where training practices have a
positive impact on learning and performance but not on retention and transfer. This paradox
addresses the findings that particular instructional methods are often selected to minimize
acquision time, but not to increase transfer performance.)
van Merriénboer et al. (1997) offer practice variability and feedback as techniques or
methods recommended for inducing germane load in a training and instructional environment.
But one cannot increase the germane load involved in instruction without reducing learners
understanding. The germane load is mainly determined by the nature of the tasks and the
expertise of the learner. However, because in most of the domains the learner must ultimately be
presented with the tasks in their full complexity in order to reach complete understanding, the
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authors suggest lowering intrinsic load early in learning and inducing germane load right from
the start. The first method involves sequencing the tasks or subtasks from low-to-high element
interactivity that frees up cognitive capacity for using some germane load inducing method.

Implications for Instructional Design

van Merriénboer’s 4C/ID model (1997; van Merriénboer, Clark, & de Croock, 2002; Van
Merriénboer, Kirschner, & Kester, 2003) claims that there are four components of the complex
task learning environment that can basically describe that environment:

1. Learning tasks: the backbone of training program, tasks with real-life features.

2. Supportive information: the information that helps the learner with problem
solving and reasoning dimensions of the tasks. It supposed to help learner
determine how the domain is organized and how problems in the domain can
be systematically approached.

3. Procedural information: to perform the routine aspects of the learning tasks,
learners need this information. It focuses on procedural steps and tells the
learners what steps must be taken under what condition.

4. Part-task practice: provides learners with additional opportunities to practice
the routines. It is used for developing very high level of automaticity.
The 4C/ID-model, further prescribes three ideas that correspond with the issues discussed
earlier focusing on reducing extraneous load and enhancing germane load. The following is a
description of the ideas focusing on ordering or sequencing of learning tasks (van Merriénboer et
al., 2006):

* According to the 4C/ID model, learning tasks must be ordered in task classes with
the tasks of lower element interactivity presented earlier in training rather than
later. The model recommends that even the first task class should contain whole
and meaningful tasks so that the learners may quickly develop a holistic vision of
the whole task. The tasks classes are essentially equivalent because they can be
performed with the same body of knowledge.

» When learners start to work on a new and moré complex task class, their
performance must be limited only to learning the elements that are important to
the training. They will be later more open to other elements as they make progress
(worked examples, completion tasks, and then conventional problem solving
tasks).

» Combining the ordering of the tasks from simple to complex is probably the most
important of these principles. These learning tasks, when supported by scaffolding
learners within a task class, will increase the germane cognitive load.
The other components of the 4C/ID-model are more concerned with two dimensions of
transfer of skills (van Merriénboer et al., 2006). Supportive information mainly provides the
general or abstract information for the learners to be able to solve new problems in situations
different from the training program. Procedural information and part-task practice, on the other
hand, enable learners to explain the application of knowledge elements or ‘cognitive rules’ that
are shared between the practice and the transfer situation.
It is noteworthy that an instructional design software has been specifically developed for
using this model. ADAPTIt, as it is called, is a relatively user-friendly software with vendor
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support that is available to individual and organizational practitioners of complex design and
$C/ID users.

Conclusion

This paper argued that training and learning tasks are becoming more complex because of

the demand of the job market. In order for workforce members to perform in today’s
environment, they must master complex skills to be able to compete in the world of technology
that is increasingly becoming more complex. This has implications for both instructional
designers and trainers. The 4C/ID model (Van Merriénboer, 1997) presents one example on how
to deal with the design and development of the training required for these complex learning
tasks.

E-25



E-26



U. S. Army Science of Learning Workshop
Research for the Behavioral and Social Sciences (ARI)
August 1-3, 2006

Corporate Learning Models

Matthew T. Peters
Defense Intelligence Agency (DIA)
Office of Learning & Career Development
HCL, Building 600
Bolling Air Force Base
Washington D.C. 20340-5100
matthew.peters@dia.mil

Human capital is one of the top strategic resources for the 21* Century. This occurred because
jobs have become increasingly complex at the same time the workforce has become more
discretionary. With a world-wide labor market and low unemployment rates in the United
States, potential employees are much more selective, increasingly mobile and contemplative.
Employee impact to the bottom line increased over the past decade as the basic character of
work, the workforce, and the workplace itself have changed. Sustaining a high performance
workforce in this highly competitive environment will require corporate commitment to change
some fundamental process, policy and organizational constructs in the training arena. But, how
exactly are these key factors changing?

The basic character of work in large organizations has evolved over the past decade. Technology
has eliminated a growing number of traditional “blue collar” jobs, and the remaining jobs are
becoming increasingly complex. Computerized production lines have replaced the manual labor
intensive design of earlier decades. Jobs have become more specialized; simple tasks have been
outsourced - many sent overseas. These operations have placed increased premium on
specialized skills, leadership and management with a commensurate growth in training pipeline
costs.

The character of the workforce has changed as well. The “baby boomer” generation is
approaching retirement age, and younger generations (Generation X/Y) behave differently from
their predecessors. “Baby boomers” entered the workforce in an era of large industrial plants
with great stability in the workforce. It was common to remain in the same company and job
field for an entire career, and employees expected to be scheduled for all necessary training. The
younger generations have different expectations. They demand more from their organizations,
and seek more direct control of their jobs. They seek excitement and regular feedback. They
have a tendency to “job hop,” changing jobs 6-7 times during their first decade in the workforce,
as they aggressively seek increased responsibilities and compensation. Younger generations also
learn differently. They grew up using computers and are comfortable “googling” information. In
a general sense they prefer training on demand, in manageable “chunks” directly related to the
task at hand, rather than sitting in a classroom.
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Finally, the workplace itself has transitioned from the Industrial age to the Information age.
Driven by technology and globalization, organizations are no longer centralized in single
geographical locales. Corporate offices and productions lines are widely distributed many on a
world-wide scale, based on economics. Employees from a wide array of cultures and
backgrounds are working 24/7 across many time zones. Matrix architectures are in vogue as
organizations meld global, diverse workforces and products.

Traditional corporate training models, which typically funnel large student cohorts through
centralized residential facilities using standardized courses and Subject Matter Expert (SME)-
based instructors, have a difficult time excelling in this new workplace. It is logistically
challenging and expensive to ferry employees long distances to attend basic skill courses. 1t is
difficult to sustain alignment between current job requirements and training curricula. It is also
hard to prevent duplicate and redundant offerings as organizations grow in both size and number
of locations. Conversely, leadership has recognized that their current investments employee
learning and career developments are inadequate, and have become top reasons for employee
dissatisfaction and attrition. These factors have become catalysts to change and revolutionize
training. It also highlights a tremendous opportunity to improve organizational effectiveness and
efficiency — with direct impact to the “bottom line” if done correctly.

So - how do training professionals change to support this new organizational imperative? Top
organizations have shifted from a pure training system to a more robust architecture focused on
both learning and performance. This transformation has significant implications from a cultural
perspective as it changes the character of human capital from a “lesser included” commodity to
the key ingredient of success. To put this in context, training has historically operated as an
“overhead” function. Courses have been developed to support either corporate priorities, such as
leadership and executive development, or in response to specific business line demands (i.e. “I
need a course!”). This has relegated training to the “strategic” domain where senior leadership
have philosophically supported and appreciated its contributions. However, the lack of direct
links to business outcomes have forced corporate training to operate from a “supply model”
construct where courses were either mandated (basic skills, ethics, sexual harassment, etc), or
had to “sell themselves.” Neither of these approaches is particularly efficient as the former
becomes overcapitalized while the latter becomes underutilized. Without that direct connection
to performance, managers will continue to view training as a cost (i.e., lost labor) versus a
benefit which puts training programs at risk when resources become constrained.

The key to transforming the training function is to embrace a commitment to workplace learning
and performance. Simple to say, but hard to accomplish as it changes the fundamental role
trainers have filled in organizations for years. Chief Learning Officers (CLQO’s), a relatively new
title, and other training executives are attempting to change those workplace dynamics. The
CLO title itself connotes new roles and responsibilities for the training executive. First coined
by Jack Welsh at General Electric, the CLO position was established to lead and manage all
education and training throughout the organization. Top-notch CLO’s focus on training,
learning and performance simultaneously to achieve the best results. In the training domain they
are concerned about managing training in the most cost effective manner. In the learning
domain they are concerned about properly matching the learning media and methodology to the
particular job requirement. Finally, in the performance domain they work to develop a close and
collaborative partnership with their clients/customers to enhance workplace productivity and
total return on investment (ROI). These direct linkages to business outcomes can transform
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learning and performance programs into a “demand” construct where other corporate leaders
aggressively resource and support analytical efforts and curricula because they can see and
measure the positive impact to their business efforts.

This occupational field is still early in its transition process. Its progress is highlighted by the
mismatch in perspectives and priorities between the CEOs/COOQOs and CLOs as documented in
the 2006 American Society of Training Development (ASTD) CLO benchmarking study. That
study documented the fact that CLOs are working to directly link training/learning investments
to business outcomes. They are building performance improvement capabilities to address all
environmental issues (tools, processes, rewards, etc) that affect performance (“You can put the
best person in a bad system, and the system will win every time”). However, CEOs/COQs writ
large are apparently still comfortable with treating training as a strategic capability, and assume
the function is successfully meeting its mission unless senior business line leaders complain.

What are the characteristics of a 21% Century Learning and Performance Improvement team? At
a macro-level those organizations have (a) established a direct link between job requirements
and performance; (b) steadfastly measure results; (c) focus on the personal and professional
development of their learning workforce; (d) embrace the performance improvement discipline
of considering all factors that affect job performance; (e) have rigorous Learning Models to
match the best learning method/modality to the desired skills and/or competencies; (f) encourage
innovative practices, and support robust Research and Development (R&D) programs that are
isolated from daily production efforts; (g) aggressively champion quality control programs; and
(h) deliver tailored courses via enterprise-wide learning systems. Let’s explore each these
concepts .....

e Job Reguirements.

The need to directly link job requirements to performance outcomes must be coordinated
with both the human resources (HR) organization and the business line managers/SMEs.
These requirements typically fall in two different domains — those behaviorally-based (such
as leadership) and those skill-based (such as operating equipment). Different terminologies
are used throughout the industry, with some organizations focusing on Job Task Analyses
(JTA’s), others Cognitive Task Analysis (CTA’s), while still others build Competency
models. Regardless of the terminology the two most overriding factors are:

(a) Ensuring that the proper individual/office is approving the requirement; i.e. not
simply an advocate or SME, but someone with power to properly support and
resource the capability; and

(b) Defining the performance outcomes to the appropriate degree of accuracy and
fidelity to allow the deployment of proper learning systems. The degree of
granularity can also be a concern; most organizations attempt to make a direct link to
job performance by identifying the specific Knowledge, Skills, Abilities and Tools
(KSATS) necessary to accomplish key job tasks.
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Lesson Learned. Typically there is a different perspective from management and labor on how
to best accomplish a specific individual task. A combination of governing directives and
instructions, coupled with focus groups, surveys and observing workplace performance (best
practices) should produce the most accurate picture.

¢ Measure Results.

Everyone is familiar with the saying “Any road will work if you don’t know where you are
going!” That philosophy is as true in business as it is in personal life. It is also important
to recognize that anything can be measured — the key is to identify the most important
products and processes, determine the measures that define those products and processes,
and then set appropriate metrics to drive the desired business outcomes.

As discussed above, benchmark organizations today are focusing simultaneously on
training, learning and performance. Metrics can be input or output based; they can also be
either leading or lagging indicators — a mixture of each, across the training, learning, and
performance domains, provides the best exposure. Metrics can, and should be, cascaded
into organizational level dashboards to monitor the effectiveness and efficiency of the
corporate training effort.

e Performance Improvement.

Leading companies have recognized that job performance is a function of many different
factors besides training, and that responding to the “I need a course!” request without fully
understanding the performance deficiency can be frustrating and unproductive. At first this
can be a challenge because the training professional wants to please the client — who
typically has not only suggested a course, but also provided the desired course length,
location, and learning methodology. However, it is important to note that only 10-15% of
all performance deficiencies can be attributed directly to a deficiency in workers’
knowledge and/or skills. The vast majority of performance deficiencies are attributed to
environmental causes (poor tools, workplace, rewards/incentives, etc). These
investigations typically lead the performance analyst to many different business units in the
organization (e.g. Human Capital, Acquisition, Operations, etc) that may have
unintentionally become misaligned. The learning and performance professional should
partner with the client (many successful practitioners employ the “5 Whys?” method) to
more clearly define the problem, correctly identify the root cause(s), and recommend
“blended solutions” to systemically improve performance. Tremendous returns accrue
from these efforts - the industry benchmark falls in the 8:1 range, and returns in the 200-
300:1 range are not uncommon. It is also worth noting that in ASTD’s BEST study the top
organizations committed an average of 43% of their learning resources to non-learning
performance improvement efforts.
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Examples

(@) In the late 1990’s the city of Washington D.C. was concerned about damage to the granite

facing of the National memorials caused by pigeon guano. The initial solution was to buy
new granite facing, and hire hunters to eliminate the pigeons. Fortunately, others queried
why the pigeons were flocking to the memorials in the first place. Over time park
personnel came to realize that the pigeons were eating spiders, which were building webs
at the top of the memorials to catch moths, which were attracted to the lights. Park
personnel eventually discovered that the moths only flocked for two hours a night and if
the lights were turned off during those few hours the entire chain of events could be
disrupted. Turning the lights off for a couple of hours each night was a lot less expensive
than refacing all of the memorials, and saved some electrical costs as well.

(b) An early Navy performance problem focused on the inability of aircraft controllers to

coordinate tactical aircraft operations. A lack of confidence had fractured the relationships
between ground-based controllers and aircraft commanders. The initial recommendation
was to provide additional training the controllers, but leadership elected to conduct a
Human Performance Improvement (HPI) analysis to better understand the issue. The
analysis highlighted problems in the fidelity of both requirements and metrics, the selection
of personnel, the initial systems training, the proficiency training, the acquisition processes,
and the evaluation process. Performance was improved, and millions of dollars were saved
annually by different organizations across the Navy.

Learning Model.

Industry leaders have established criteria to guide the selection of learning
methods/modalities in their organizations. While traditional classroom training remains
the primary learning platform, it is no longer the defacto solution. These criteria serve as
internal Learning Models which help decision enablers decipher the wide array of media
available in the learning domain. However, while many choices are available (classroom,
simulated, games, Job Aids, eLearning, mLearning (PodCasts, Electronic Performance
Support Systems (EPSS), etc)), the wrong selection could have grievous results. For
example, would you train a heart surgeon via eLearning courses? Or, would it be ideal to
fly 5,000 employees from India to Kansas to take an 8-hour course on catalog sales?

Industry is also attempting to apply adult learning theory which postulates that adults
need material that is interesting, timely and directly relevant to their jobs. Front loading
all the material they may need in the first 3-5 years on the job during indoctrination
training is not effective. Learning processes and systems need to be modified to allow
learning modules to be delivered when necessary for either job task completion or
continued personal and professional development. Gains have also been realized by
tailoring media to different learning styles, e.g., Navy SEALS versus nuclear technicians.
Unfortunately there is no “one size fits all” template. New employees, and military
recruits, come in all shapes and sizes from a learning perspective. Enlisted personnel and
Officers are typically high school and college graduates respectively, but study habits,
reading skills, computer aptitude, and motivation vary widely. The challenge is to blend
all the different choices (synchronous/synchronous delivery, practice and experiential
learning, etc) to best “fit” the learner, the team, and the organization.
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Unfortunately, the paucity of validated results [of different learning media to
performance outcomes] makes media selection is a challenge today. That creates a
vulnerability that is preyed upon by many different players. Contractors and consultants
tend to specialize in particular media and always promise wonderful results.
Comptrollers and business managers focus on cost, and will favor any intervention that
reduces cost regardless of the product’s projected learning effectiveness. Professional
associations (ASTD, Training Directors, etc) showcase examples of successful
interventions, but don’t do much in the way of comparing and contrasting different
learning media. eLearning has become the “intervention dejour” much like electronic
classrooms were popular 10 years ago, but simply changing chalkboard lesson plans into
PowerPoint slides may not improve student learning, retention, and most importantly on
the job performance. Clearly the goal is to tailor learning solutions to employees, in the
form and/or fashion that best matches their learning aptitudes, in the most cost effective
manner, but what are the heuristics for evaluating and integrating the best available
evidence from multiple sources?

The same logic can be applied to the entire training enterprise. Many organizations are
outsourcing large sections of their training programs. Others outsource only a portion, for
example eLearning development, Modeling & Simulation, or games. Different
approaches can be pursued based on the type of learning efforts, for example centralizing
behaviorally-based programs (such as leadership) while decentralizing skill-based
programs (perhaps those aligned to specific business lines). Hybrid structures are
becoming more prevalent. Those organizational decisions should be based on the most
economical approach to cultivate client relationships while delivering the best possible
product.

Workforce Development [for Learning Professionals].

The professional community that works in this field needs to evolve as well. In many
respects the Instructional System Design (ISD) community [and the ADDI (Analysis,
Design, Develop and Implement) model] was shaped in 1960s when the focus was on
residential classroom in an industrial setting. Many training practitioners today could be
characterized more as SMEs who are teaching in a classroom on their second career rather
than “learning professionals” who have a dedicated career continuum. Instructor
development, career development and quality control are needed to expand their repertoire
and proficiency. Even the current focus on eLearning has bore-sighted on web-based
learning versus capturing the entire spectrum of learning and performance.

Perhaps a better question would be to consider what this community should be expected to
accomplish? The workforce skills and methodology to conduct tasks across the training,
learning and performance domains are significantly different from those required to
conduct the basic curriculum design and development tasks of the past. These practitioners
need to lead teams, confront change, and operate in a wide variety of business
environments. From the corporate perspective their backgrounds need to be more diverse
than just training, including Industrial Organizational Psychology, Operations Research,
Manpower Analysis, etc. This implies a multi-disciplinary workforce capable of engaging
clients and customers throughout the entire organization.
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How do we develop a professional learning community? How do we evolve from
curriculum developers to business consultants that focus on business outcomes? The shift
more towards learning and performance will increase the marketability of professionals in
this field. Recent studies have indicated a 25-50% salary increase for workers in the
performance improvement versus curriculum development field. The educational system is
beginning to adjust by gradually shifting from pure ISD curricula to include more
Performance Technology and business disciplines. There are also a number of professional
associations that do an excellent job of functions as defacto long-term community of
practice (“professional home™), but is there a better approach?

A Challenge

The average age of the Navy’s Instructional Systems Design (ISD) workforce at the beginning
of the Revolution in Training was over 50 years old; the average time of service exceeded 20
years.

Innovation/R&D.

The ability to stay abreast with emerging concepts, processes and tools requires an entirely
new set of partners and processes. Tremendous investments can be made to build an
eLearning infrastructure, but what happens when technology breakthroughs make virtual
reality the new “game in town?” Organizations need to create a culture that encourages and
rewards innovation, and institutionalizes the processes and policies that empower those
programs. They need to benchmark best practices from across industry to ensure their
techniques remain abreast with new and emerging learning theories, tools and practices.
They need an active dialogue between researchers and practitioners. They also need to
protect those long-term, the “out of the box,” risk-taking, exploratory efforts from the day-to-
day business challenges that would siphon resources and energy.

The ability to remain agile and responsive is crucial. Organizations should network with
associations that focus on research. The federal government sponsors many programs;
academia focuses on research as well. UCLA’s CRESST foundation’s and UCF’s Human
Performance Research Centers’ work in the education and team performance domains are
notable. Similar efforts are beginning now in the gaming domain. Defense organizations
have the added benefit of capitalizing on UARCs, with funding being provided by
government and laboratories coordinating with defense customers to identify and work the
highest priority areas. The Navy sponsored Learning Strategies Consortium (LSC) has
provided a good forum to develop relationships and share ideas.

It is also important to ensure innovation projects contribute to the “bottom line.” Projects
should address real world business problems, and a notable percentage of these emerging
concepts, tools and methodologies should be transition to daily business operations in a
timely manner.

Lesson Learned: The U.S. Navy’s R&D and regular operations funding were managed by the
same senior program managers. Unfortunately, all training R&D and innovation funding were
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redirected to support other priorities in recent years. Manpower R&D funding and operational
accounts were managed separately, and R&D funding was not redirected.

Enterprise-wide Learning System.

Enterprise-wide learning systems are required to deliver these new learning tools and
interventions to a geographically dispersed workforce. Technological advances have
produced highly capable Learning Management Systems (LMS) and Learning Content
Management Systems (LCMS) are able to perform a wide array of functions to support the
overarching HC effort. The ideal system would be one that properly meta-tagged all learning
modules so they could be reconfigured to meet both standardized and emergent course
requirements by different clients throughout the organization. Reusable learning objects can
significantly reduce development time, allow standardization (eliminate redundancy and
duplication), and enable the concepts of both “just in time training” and of “chunked
learning.”

The use of technology continues to increase in industry. ASTD studies indicate roughly 25%
of learning interventions were web-based in the 2003-2004 timeframe. While LMS/LCMS
can significantly reduce long-term recurring cost by reusing knowledge, they are also aligned
with the dynamics of the geographically dispersed 21 century workforce. Learners can
access learning modules on demand shifting the dynamics more to the user versus the
organization. A reduction in cost per learning hour received, and an increase in the content
reuse ratios would indicate that economies of scale are being achieved.

Example: In the U.S. Navy common learning modules across different professional
communities can be shared to significantly reduce development costs, improved
standardizations, etc (e.g. Oceanography between the aviation, surface and submarine
communities).

Quality Control.

Every business line needs an effective feedback and quality control program, and the training
enterprise is no different. Work is constantly changing so it is important to have frequent
surveys, conferences, etc to ensure learning programs remain on target.

Lesson Learned. Despite regular curriculum reviews Navy enlisted initial pipeline courses a

comprehensive JTA process determined that roughly half of all curricula were not directly
mapped to a validated job requirement. In an extreme case some courses were being taught that
had no connection to current work.

In summary, those organizations that are best able to align individual and team job requirements
with proper learning proper methods and modalities will consistently achieve the best business
results. Those results may differ by industry sector or business focus — in the military it would
equate to mission readiness or effectiveness; in the corporate world it would manifest itself as
increased stock prices, sales volume, etc. Either way, workforce proficiency has become a
“force multiplier,” and leaders need to view learning as an investment. They need to transition
from a “supply” model to a “demand” model that fully integrates learning into the business
process. They need to establish, advertise and promote a standard learning architecture based on
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validated requirements/metrics. They need to adopt a Learning Model that ensures the
appropriate learning methodology is applied to the specific job/level of performance. They need
strong business processes to develop, field and maintain learning and performance improvement
services in the most effective and efficient manner. As learning becomes more integrated with
work, the learning activities and impact will become more transparent. Finally, they need to
establish processes to continually evaluate and align the learning architecture.

This transformation will take time. Organizations have established cultures that resist change,
and many practitioners in those organizations have been successful mastering the old ways of
doing business. They will be uncomfortable with new approaches, especially without
appropriate motivations and incentives. A dedicated change management team working directly
with senior leadership is recommended. Challenging the status quo to open the realm of the
possible is helpful; as is focusing on the “Sense of Opportunity” to energize employees. For
example, does the organization mandate minimum learning time per employee? Does the
organization provide dedicated learning facilities? Does the organization reward leaders whose
personnel complete learning events? Most importantly, how do CLO’s and training executives
lead the transformation?
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THE SETTING: Influential Factors

The Department of Defense’s Acquisition, Technology, and Logistics (AT&L) workforce
currently consists of over 134,000 Department of Army, Department of Navy, Department of Air
Force and Defense agency professionals serving in 13 acquisition, technology, and logistics
career fields. The AT&L community is undergoing tremendous transformation. To help guide
this transformation, USD (AT&L) established six strategic goals:

— High Performing, Agile, Ethical Workforce

— Strategic and Tactical Acquisition Excellence

— Focused Technology to Meet Warfighter Needs

— Cost-effective Joint Logistics Support for the Warfighter

— Reliable and Cost-effective Industrial Capabilities Sufficient to Meet Strategic Objectives

— Improved Governance and Decision Processes

The first goal focuses on the workforce and the processes they use to do their job. This focus on
our people is critical because of the major challenges facing them:

— Projected loss of experience and knowledge from retirement

— Need to adapt to revolutionary advances in information technologies

— Necessity of streamlining infrastructure

— Participating in the fundamental transformation of the Department of Defense

At the root of these challenges is major demographic turbulence. In 2005, almost half of the
total workforce were eligible to retire, and by 2007 the number reaches 70%. A replacement
generation must be rapidly brought on and trained. See pages 10-12 of the AT&L Human Capital
Strategic Plan at http://www.dau.mil/workforce/hcsp.pdf for more details.

Effective and efficient training, as well as the capability to train significantly more students, are
key to the continued success of the AT&L community. Therefore, the Defense Acquisition
University, the AT&L corporate university, has the mission and vision to focus efforts on
delivering the learning products the AT&L community needs, when and where needed. The
mission is to provide practitioner training and services to enable the AT&L community to make
smart business decisions and deliver timely and affordable capabilities to the warfighter.

The skill sets required by the new business environment of the 21% century can no longer be
served by the traditional training methods of the 20" century. For the workforce to meet their
challenges, they must have convenient and economical access to learning products 24 hours a
day, 7 days a week — the concept of anytime, anywhere learning. DAU is at the forefront of
transforming the classroom environment of the 20" century into the total learning environment
of the 21% century. DAU has embarked on a contribution-based strategic planning process that
calls for using a performance learning model to plan and deliver career-encompassing
certification training, targeted performance support, and job-related continuous learning. DAU
created a revolutionary Performance Learning Model (PLM) that focused on career-long
learning and included four main thrusts aligned with the DAU mission: certification and
assignment-specific training, continuous learning, performance support and knowledge sharing /
communities of practice.

E-38


http://www.dau.mil/workforce/hcsp.pdf

The AT&L Performance Learning Model — giving the workforce more control over career-
long learning opportunities

AT&L Performance Learning Model

247 Learning Assets for the Classroom and the Workplace
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Figure 1. The AT&L Performance Learning Model (PLM)

With the implementation of the PLM (Figure 1), the workforce members have more control over
their career-long learning opportunities. Major components of the PLM include:

e Certification and Assignment-specific Training — DAU offers more than 88 certification
courses spanning 13 career fields. DAU delivers training through an appropriate mix of
classroom, web-based, and hybrid offerings.

e Continuous Learning — The DAU Continuous Learning Center (CLC) provides over 150
self-paced modules that keep the DoD AT&L workforce abreast of policy and procedures.

e Performance Support — Through on-site consulting, targeted training, and online
knowledge sharing tools, DAU continues to support students and their organizations after
the classroom experience.

e Knowledge Sharing — Through the AT&L Knowledge Sharing System and Communities
of Practice the DoD AT&L workforce and its industry partners have an easily accessible
and enhanced means to learn, share what they have learned, and use this knowledge to
improve performance.

The PLM extends the concept of learning beyond the classroom itself (Figure 2). Whether
through distributed learning with web-based courses and continuous learning modules, or
performance support linking the workforce to expert practitioners, or 24/7 access to acquisition
resources with the AT&L Knowledge Sharing System, DAU is accelerating the transformation
of the DoD AT&L learning environment. The PLM is a key enabler for achieving the first of
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USD (AT&L)’s strategic goals. With the PLM as a foundation, the DoD AT&L workforce has a
more flexible, responsive, and agile learning environment.
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Figure 2. AT&L Agile Learning Environment

ALIGNMENT: The Key To Success
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Figure 3. DAU Strategic Alignment

Annual Performance Plan, Annual Performance Report, and Annual Report. Additionally,

faculty and staff performance plans and evaluations are based on their contributions to achieving
the tasks in the performance plan.

e The FY 2006 — 2011 Strategic Plan was published in September 2005. This plan establishes the mission
and vision for the University and sets forth long-term strategic goals and strategies. (See
http://www.dau.mil/about-dau/docs/Strategic_Plan.pdf for the Strategic Plan.)

e Supporting Plans, such as the e-learning Roadmap, IT Master Plan, and Facilities Master Plan provide the

tactical planning in critical areas to ensure the success of the Strategic Plan. These operational level plans
feed into the Performance Plan.

The Performance Plan is directly aligned with the mission, vision, and strategic goals established in the
DAU Strategic Plan. Each year’s Performance Plan contains performance tasks that specify what is to be
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accomplished for that specific year and performance targets (metrics) that specify measures of progress for
what we expect to achieve. Each performance target is intended to drive behavior toward accomplishment
of the strategic goals.

e Atthe end of each year, a Performance Report will provide the DAU leadership and all members of the
DAU team an accounting of that year’s progress measured against established performance targets

e Finally, the DAU Annual Report will draw from the Performance Report and will share with their
stakeholders and customers their accomplishments for the preceding year. (See http://www.dau.mil/about-
dau/docs/ANNUAL_REPORT.pdf for the FY 05 Annual Report.)

Our corporate university’s strategic goals, supporting plans, and performance tasks are all
focused on implementation of the new Performance Learning Model. This model brings new
learning products, technologies, and services to provide the learners with the most effective, job-
relevant learning solutions anytime-anywhere, timely performance support, and knowledge
sharing opportunities.

Key to executing the Performance Learning Model is the Supporting Plan, DAU Performance
Learning Roadmap (See
http://www.dau.mil/pubs/pdf/DAU_Performance_Learning_Roadmap.pdf ). This roadmap
provides a framework for integrating e-learning across the PLM, thereby helping to achieve DoD
AT&L s institutional learning goals. The Roadmap contains strategies for e-learning and
establishes specific metrics for each. Additionally, these strategies link to performance tasks in
DAU’s Annual Performance Plan.

THE EVIDENCE — Measuring the effectiveness of the Performance
Learning Model

Certification and Assignment-specific Training.

Certification and assignment-specific training is the cornerstone of the DAU’s mission. The
Functional Advisors and Functional Integrated Product Teams are working with DAU to
transform curriculum to meet the needs of the 21% century AT&L workforce. For example, in
the restructuring of the Program Management curriculum, a 14 week on-site Level I11 course was
transformed into a hybrid course requiring 50 hours of internet-based training and 6 weeks in
residence. The overall restructuring of the Program Management curriculum resulted in a
reduction of annual student training weeks from 36,000 to 10,000. This returns 300 annual work
years, or $17.4M, of productivity to the DoD AT&L workforce.

Since 1999 (Figure 4), over 263,000 students have completed distributed learning classes. In FY
05, DAU offered 21 on-line courses and 6 hybrid courses with graduates numbering over 75,000.
On-line instruction time has increased from 23,468 hours in 1999 to over 2.2 million hours in
2005. Student throughput has increased 8.5 times in six years.
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Continuous Learning: DoD policy calls for the DoD AT&L workforce to operate as a

Figure 4. DAU Annual Graduates (FY99-FY05)

Graduates (Resident and Web-based)

continuous learning community. Members of the workforce are required to have 80 continuous
learning points every two years. In response to this, DAU formally launched the Continuous
Learning Center (CLC) in July 2001. It now has over 150 modules on line. All modules in the
CLC offer the workforce the opportunity to meet their continuous learning requirements while
keeping abreast of current initiatives in acquisition. Additionally, the CLC includes conference
and workshop listings, associations and organizations, a library and the user’s ability to track
continuous learning points (CLP). CL completions have grown steadily since 2001 with 168,463

completions in 2005 (Figure 5). This excludes any number of CL modules that were engaged via

the “browse” mode.
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Figure 5. DAU Continuous Learning Modules (CLMs)

Performance Support: One way DAU provides support to the AT&L workforce once they
have completed their course is through performance support. The AT&L community has
continuing access to DAU’s seasoned faculty to assist them in planning organizing, staffing,
controlling, and leading their organizations. Whether on-site or on-line, DAU provides
expertise, analysis, advice, knowledge, and information in the form of consulting and targeted
training to the DoD AT&L community. DAU’s subject matter experts are able to bring the latest
in cutting-edge process improvements to the acquisition system. Likewise, by being on the
“front lines” of today’s complex procurements, our faculty maintains exposure to field
techniques and issues. They can immediately infuse course instruction, continuous learning
modules, or communities of practice with lessons-learned from consulting efforts, creating an
invaluable synergy between curriculum, knowledge sharing, and performance support. This
synergy enhances and expands the learning experience of the workforce.
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Figure 6. DAU Performance Support (FY 03-FY 05)
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Rapid Deployment Training Initiative: A recent expansion in our Performance Support efforts
is the creation of a Rapid Deployment Training Initiatives. When policy changes, teams create
new learning material and place it in a digital repository within five days of the change. With
this initiative, the workforce will have almost near real-time access to changes that affect their
job. Learning products are available through various electronic media as well as through mobile
training teams providing on-site instruction.

Knowledge Sharing / Communities of Practice: Another way DAU continues to support the
AT&L workforce beyond the course itself is through knowledge sharing initiatives. DAU has
developed an AT&L Knowledge Sharing System (AKSS) to provide the DoD AT&L community
with a single entry point to acquisition resources. This site contains links to mandatory and
discretionary reference material, a glossary and acronyms listing, “Ask a Professor,” news and
publications, education and training, Acquisition Events, other related web sites. The Acquisition
Community Connection (ACC) houses a variety of Communities of Practices in career fields or
business process areas. These communities offer a forum for connecting individuals from
various organizations who are facing similar problems and issues. This ready access to peers,
expert help, and lessons learned provides fertile ground (Figure 7) for workforce innovation and
fosters the transfer of best business practices across the DoD AT&L workforce.

=3 'AT&L Performance

Hik ) FY 05 Knowledge Sharing | &=

Knowledge Sharing System:
*19,700 people per week visited online AKSS
*Over 420,000 contact hours on AKSS
2,350,800 page views per month AKSS
*AAP Answer Rate 86%
*Defense Acquisition Guidebook 450,000 visitors in first year
Communities of Practice:
+13,935 registered members of the ACC
*Over 355,654 contact hours on ACC
*Over 46,130 knowledge contributions to ACC
*Over 377 collaborative workspaces
*Restructured 3 major communities, added 8 new Special Interest

Areas, advanced EVM to CoP status
*New FY 05 Workspaces (Unique Sample Only)

« Competitive Sourcing, Contingency Contracting, Contractors Accompanying the
Force, Competitive Sourcing, Hurricane Katrina, Joint Rapid Acq., Naval Enterprise
Open Architecture, Strategic Sourcing

*Over 10 Million page views on ACC for FY05

[ =

Figure 7. AKSS & ACC Metrics

Conclusion: The Performance Learning Model is USD (AT&L)’s best business practice for
developing and implementing an enterprise-wide learning / e-learning strategy. The strategy is
to provide premier career-long learning options for the DoD AT&L workforce and help them
add value in their vital support to the warfighter. With the PLM in place, DAU delivers quality
products to a workforce of over 134,000 worldwide. The growing number of on-line graduates
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(Figure 8) indicates a more responsive learning environment that makes training cost avoidances
possible as well as reduces time away from the workplace. With an effective strategic planning
process, DAU is able to redirect training cost avoidances into curricula modernization and e-
learning initiatives that have returned a significant number of work years to the workforce.

Aggregate DAU
Efficiency and
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1 -
get -
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—

(With a relatively flat bud -
R (N S o e

(FY 00) (FY 01) (FY 02) (FY 03) (FY 04) (FY 05)  (FY 06 Projected)

Legend FY00 Fyo1 FYo02 FYo3 FYo4 FYO05 FYO06

Student Travel 32.2 24.4 20.3 20.0 18.6 17.0 16.0
v Student Travel Costs Down 45%

v Faculty & Staff Down 10%
Faculty and Staff v’ Student Throughput Up 178%

Figure 8. Value of the AT&L Performance Learning Model (PLM)

When we compare trends in four key areas (student throughput, total budget, student travel
budget, and number of faculty and staff) we see a significant return on investment in DAU as our
training provider. Since 1997, DAU’s budget has remained relatively flat. Yet, we have
dramatically increased the number of students trained even with a reduction in faculty and staff
and student travel costs. Over this time, the average cost per student has declined 32% -- a
reduction of $1,000 per student.

The transformation of the Defense Acquisition University into a corporate university and the
implementation of a career-long learning focused Performance Learning Model played a key role
in better equipping and supporting the AT&L workforce. As a result, over 134,000 AT&L
workforce members are receiving the right learning products at the right time and place to help
them make smart business decisions and deliver timely, affordable, and effective capability to
the warfighter.
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Proposed Army Learning Model for Professional Military Education (PME)

The US Army Headquarters Training and Doctrine Command’s (TRADOC) Challenge

According to the 15 May 06 memorandum from TRADOC’s Deputy Commanding General
on Transforming TRADOC - Enabling the Army Vision, TRADOC has reached the point where
it must now absorb significant manpower reductions by streamlining its organizations and the
manner in which they operate. TRADOC must initiate business practices that maximize limited
funding and manpower for the coming years. For this reason, the Deputy Chief of Staff for
Operations and Training (DCSOPS&T) proposes a three-phase model that not only leverages
instructional technology, but also takes advantage of research in adult learning theory to improve
instructional design and to strengthen learning skills.

The model is designed for Professional Military Education as opposed to Initial Military
Training, with initial focus on implementation within the Captains Career Course. The model is
designed to reduce Soldier time in resident instruction with no loss in performance. This paper
describes the three phase model, the rationale for increasing the use of technology-based
instruction, and the Guided Experiential Learning framework for designing and delivering
instruction. In this paper, technology-based instruction is referred to as distributed learning (dL),
regardless of whether such instruction is presented within residence at a TRADOC school or
delivered to the learner at the home station.

Three Phasel.earning Model for Professional Military Education: An Overview
The model covers the phases of individual learning preparation, collective learning
synergy, and transfer of learning to the job.

Phase I/Individual Learning Preparation via dL at the TRADOC Schoolhouse. Phase |
allows Soldiers to complete mandatory training and diagnostic testing via dL at the TRADOC
school, with the option to complete this phase at the Soldier’s home station, as mission
requirements permit. The rationale for allowing Soldiers to complete dL at the school stems from
the fact that TRADOC has no control over whether unit commanders will be able to allow
Soldiers the time they need to complete preresident instruction at their home stations. According
to Wlodkowski, Mauldin, and Gahn (August, 2001), adult learners who work full time often find
it difficult to persist in a course, and attrition results. In E-learning and the Science of
Instruction, for example, Clark and Mayer (2003), cite dropout rates estimated at upwards of 35
percent.

Whether instruction is completed at a TRADOC school or the home station, Phase | covers
three areas. First, it requires Soldiers to learn fundamentals such as facts, principles, and basic
nomenclature so that they begin Phase Il resident instruction as a homogeneous group in terms
of their entering level of knowledge. Secondly, schools will also administer a required Fast
Track Qualification Test to identify students for placement in an accelerated version of the
course. The test will assess learners in three areas: prior knowledge of course content, learning
strategies, and level of self-efficacy. Thirdly, if a course contains common content that is not
fully integrated with whole task practice in Phase Il (e.g. branch history, equal opportunity),
TRADOC will allow Soldiers time to complete this common content within one month after
returning to their home stations.

Throughout Phases | and 11, schools will also implement dL on Saturdays, expanding the
training week by eight hours but reducing the total number of weeks by an equivalent amount.
While this schedule expands the training week to 48 hours, formal classroom instruction will not
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exceed eight hours per day. DCSOPS&T recommends maximizing the amount of dL delivered
on Saturday so that the burden on instructors will not increase.

Phase Il/Collective Learning Synergy: TRADOC Classroom Instruction. Phase Il blends
face-to-face (f2f) and dL instruction while the student is in residence at a TRADOC
school. DL, for example, may be scheduled for evenings and planned weekday periods,
and again, Saturday instruction should make significant use of dL as appropriate. The
Phase 11 f2f component emphasizes integration of whole-task practice through use of
shared challenging exercises that build task cohesion. It will do this not only through the
current Field Training Exercise (FTX), but also through additional planned periods of
hands-on, integrated practice.

In addition, more dL will be included at the end of Phase 11 so that learners can depart early
and complete remaining instruction at their home stations if they so choose. This
culminating dL block at the end of Phase Il will be different than the dL found in Phase I.

For example, the dL scheduled at the end of Phase Il will provide learners with complex
scenarios that allow them to solve problems by considering issues from multiple
perspectives that require learners to analyze, synthesize, and evaluate content.

Phase Il1/Transfer of Learning: Homestation. Phase 111 allows students to finish, upon
return to their home stations, any mandatory training not completed earlier. Secondly,
schools will also provide job aids and dL sustainment packages to Soldiers upon request
in order to minimize performance degradation. Some evidence suggests, for example,
that learning which is not applied within 30 days decays (Pike, July 2001), thus Soldiers
will need ongoing support for job tasks. In addition, schools will ensure that graduates’
supervisors have the opportunity to provide feedback on Soldier performance via
electronic surveys so that course content and instructional strategies will continually
improve.

Projected Learning Model Efficiencies. In projecting efficiencies achieved through
implementing the model, TRADOC analyzed a hypothetical 20 week course, and calculated
course length reductions based on the following factors: (1) Saturday classes alone reduced
course length by over 16 percent; (2) dL achieved a 30 percent efficiency with traditional
students and a 40 percent efficiency with accelerated learners, and (3) f2f instruction with
accelerated learners achieved a ten percent efficiency. In addition, TRADOC estimated course
lengths based on five assumptions about the amount of instruction that could be delivered via dL,
i.e. a 50 percent, 40 percent, 30 percent, 20 percent, and ten percent of the 20 week course
conversion to technology. For example, TRADOC projected that with Saturday classes and a
conversion of 50 percent of the course to dL, the standard version of the course could be reduced
to 14.2 weeks and the fast track version for accelerated learners could be reduced to 12.5 weeks.

Rationale for Increasing Use of Technology
Efficiencies Generated by Technology. In his chapter entitled Evidence for Learning from

Technology-Assisted Instruction, Fletcher examines research comparing individual tutoring (one
instructor, one student) with traditional instruction (one instructor, 30 students). In evaluating
Benjamin Bloom’s research from the University of Chicago, Fletcher concludes:

Such a difference in instructional presentation might be expected to favor one-on-

one teaching. What is surprising is how much it matters. Across these studies, the

difference in student achievement amounted to two standard deviations. This

difference is roughly equivalent to raising achievement of 50™ percentile students

to the 98" level of achievement (Fletcher, 2003, 82).

Bloom (1984) not only found that learners taught conventionally performed two standard
deviations below those who were tutored, but learners spent more time on task when tutored -- over
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ninety percent of instructional time was spent on tasks during tutoring, while only sixty-five percent of
instructional time was spent on task during conventional classroom instruction. Moreover, tutored
students held more positive attitudes than those taught conventionally. Through one-on-one tutoring,
Bloom felt more students could achieve higher levels of performance, and he referred to the search for
instructional methods that are as effective as in f2f tutoring as “the 2 Sigma Problem” (Bloom, 1994,
4).

In reviewing the meta-analyses by Kulik, Fletcher (2003) found learner performance can move
from the 50" percentile upwards using technology and he went on discuss its impact on learners. For
example, based on a meta-analysis of 233 studies involving technology which incorporated text,
graphics, some animation, and some individualized interaction, researchers found learner performance
was raised from the 50" to the 65" percentile. In analyzing 47 studies of multimedia instruction, which
used video as well as more animation, more audio and more elaborate interactions, learner
performance went from the 50" to the 69™ percentile. Going beyond multimedia and looking into 11
studies of intelligent tutoring systems that tried to duplicate a one-on-one learner-tutor dialogue,
Fletcher found learner performance went from the 50" to the 80™ percentile, with more recent studies
(N=5) indicating performance can move from the 50" to the 85" percentile.

Fletcher claims computers cost-effectively deliver instruction in part because technology saves
time when learners do not cover content they have already mastered. The following table from
Fletcher’s chapter summarizes research findings of time saved using technology.

Time Savings Using Instructional Technologies

Studies No. of Findings Average Time Savings
Orlansky & String (1977) 13 54%
(Military Training)

Fletcher (1991) 6 31%
(Higher Education)
Kulik (1994) 17 34%
(Higher Education)
Kulik (1994) 15 24%

(Adult Education)

(Fletcher, 2003, 88)

In line with this data, Corbett’s 2001 report of research from Carnegie Mellon University
supports the advantages of computer tutors, finding that learners using technology completed
instruction in one-third the time of those who were not tutored, while surpassing Bloom’s two-Sigma,
or standard deviations goal that had been realized by students interacting with human tutors. Fletcher
and others caution educators that it is not technology per se that impacts learner performance; rather, it
is the quality of instructional design that makes a difference in learning. Instructional design is key,
and is the rationale for DCSOPS&T selecting the Guided Experiential Learning framework that will
be discussed later.

When to Use DL or F2f Instruction. In their publication “Heuristics for Selecting Distance or
Classroom Settings for Courses,” Clark, Bewley, and O’Neil (2006) state that no published studies
exist on the way instructional designers actually choose an instructional medium, and the authors
suspect models are infrequently used. To select a medium wisely, designers must first identify the
instructional methods necessary for the learning objectives, as well as the medium that can deliver the
instruction least expensively.
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There are limits to the content technology is able to deliver, and DCSOPS&T is providing
instructional designers with Clark, Bewley, and O’Neil’s three criteria for considering whether
material can be delivered via dL or f2f. First, if sensory input beyond the audio visual is necessary (i.e.
taste, touch, smell), instruction should be kept in a f2f environment. Secondly, if complex conditions
are required for instruction, such as simulating a riot, and electronic media cannot adequately depict
these conditions, instruction should be kept in a f2f environment as well. Thirdly, if the learner is
engaged in whole-task practice of a complex task, then an instructor must observe, evaluate, and
provide feedback. For practice of complex tasks, a medium must allow synchronous observation of the
learner as well as audio and visual feedback from the instructor to the learner. If a medium is
inadequate for this, the practice should be kept in f2f instruction.

Guided Experiential Learning (GEL): A Framework for
Instructional Design and Delivery

In 2000, the Secretary of the Army’s Distance Learning/Training Technology Subcommittee
reviewed numerous instructional design guidelines that DCSOPS&T consolidated from research in
training and education for distribution to Army trainers. While the subcommittee agreed that the
guidelines were valid and useful, it was recommended that these norms be subsumed within an
overarching framework. Such a structure would ensure the major events of instruction were included
in Army training, and that a construct was in place into the DCSOPS&T could incorporate new
guidelines as academia’s research in learning progressed. For this reason, DCSOPS&T recommends
GEL as the framework for designing and delivering instruction. GEL is founded on Cognitive Load
Theory, which Clark, Nguyen, and Sweller (2006) consider relevant to all content, all instructional
media, and all learners. The goal of Cognitive Load Theory is to acquire knowledge and skills more
efficiently by not overloading the learner’s working memory.

In his March 2005 presentation to Army trainers, Dr. Richard Clark described how human mental
architecture makes learning difficult in order to protect us from scrambling experience and erasing
memories. For example, working memory allows the learner extremely limited thinking space —
approximately three +/- two ideas at one time. For this reason, instruction (especially for novice
learners) must be crafted to ease the load on working memory. In designing and delivering efficient
instruction, GEL advocates the following sequence of events: (1) using a job relevant problem so that
instruction will be meaningful to learners; (2) activating prior knowledge to see how instruction can
build on what learners already know, and to identify misconceptions learners have about the content;
(3) explicitly demonstrating and explaining processes, procedures, or problem solving; (4) providing
learners with practice and feedback on increasingly difficult problems, and (5) ensuring transfer to
new instances, for example, by varying the context of problems.

The more expert a learner is, the less guidance he will require from the instruction (Clark,
Nguyen, and Sweller, 2006). For example, GEL advocates that instruction provide novice learners
with worked examples that offer step-by-step demonstrations/explanations on how to solve problems
or perform procedures. As instruction progresses, novices may benefit from completing examples that
are already partially worked. Finally, as novices acquire greater expertise, they move on to full
practice. A student who enters the learning environment with significant expertise, however, requires
less guidance and may, for instance, benefit more from seeing one worked example before moving
directly to full practice. Discerning between novice and expert learners is critical to GEL and is the
rationale behind the model’s fast track for accelerated learners.

Army trainers and educators should not assume that proven instructional techniques such as well
designed advanced organizers, lectures, Socratic questions, case studies, role plays, etc., are
incompatible with GEL. Rather, GEL provides the framework for sequencing the five instructional
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events identified previously, i.e. providing job-relevant problems, activating prior knowledge,
demonstrating, practicing, and transfer to new instances. GEL also helps trainers and educators
determine the amount of guidance or scaffolding learners require. Proven instructional techniques,
however, should be used as appropriate within these events. For example, Socratic Questioning is an
appropriate technique for teaching critical thinking, because it guides the learner in probing for
assumptions, for reasons and evidence, and for implications and consequences (WIlodkowski, 1999).
Within the GEL framework, Socratic Questioning may be used as a technique in guiding the learner’s
practice in thinking critically. As the learner internalizes this technique and becomes more expert in
self-questioning, the instructor’s assistance can be lessened and eventually eliminated for experts.

Summary
Resource constraints require that TRADOC initiate practices that maximize limited

resources. For this reason TRADOC’s DCSOPS&T proposed a three-phase model that leverages

instructional technology and that takes advantage of research in adult learning. The proposed

model for Professional Military Education is designed to reduce Soldier time in resident

instruction with no loss in performance. This paper described the three phase model, the

rationale for increasing the use of dL, and the broad GEL framework that provides a sequence

for fundamental events of instruction and a structure for using a host of proven instructional

techniques.
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Types of Knowledge

Traditional overviews of knowledge start with Ryle’s (1949/2000) separation of two
kinds of knowledge, namely declarative knowledge (knowing that) and procedural knowledge
(knowing how). Although categorizing knowledge in this fashion is useful for many purposes,
these two categories do not capture a third key source of knowledge, called “tacit knowledge” by
Polanyi (1966/1983), or “knowing with” (Broudy, 1977). In addition, although procedural
knowledge is relatively well encapsulated, declarative knowledge is often not well encapsulated,
as will be discussed below. Each of these different aspects of knowledge requires a different
means of expression, and similarly often requires a different method or methods of assessment.
This paper will provide a brief overview of the these three main types of knowledge, and a
review of measurement issues and challenges associated each type of knowledge.

Knowing That. Factual knowledge about the world around us represents much of the
traditionally described essence of declarative knowledge. This knowledge can be discrete (such
as the name of one’s commanding officer or the foreign language equivalent of the command to
“stop your car here!”), or it can represent a set of principled or organized knowledge (such as the
layout of major veins and arteries in the human circulatory system, the positions played in a
soccer game, the rankings of different ‘hands’ in poker, and so on). Much of the information
that we might need to recall on a day-to-day basis is declarative in nature (e.g., the names of our
team members, the passwords needed to log-on to our e-mail or other computer accounts).
However, there is a great amount of declarative knowledge that is taught in educational settings
that will not be ordinarily encountered in other situations. For many individuals, knowledge
acquired of trigonometry or European History will be rarely, if ever required for solution of a
problem that arises on the job or off the job. However, many declarative facts may be critical for
the individual’s survival (e.g., which mushrooms are poisonous; how one should handle
unexploded ordnance). Unfortunately, for many declarative facts, it is often difficult to estimate
how likely it is that they will be needed at some future date, and how far off in the future the
information will be required to be available. The inability to determine the utility of declarative
knowledge means that the learner sometimes may have to take the need to acquire facts at face
value.

Knowing How. Procedural knowledge is typically associated with sequences of actions (e.g.,
operating an automobile or disassembling and assembling a weapon). In some cases, knowledge
of a sequence can be represented as declarative knowledge, such as when one follows a manual
for assembling a piece of equipment. When the sequence of actions must be completed in a short
period of time and/or with high levels of precision, such as when a surgeon removes a patient’s
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appendix, declarative knowledge alone is not ordinarily sufficient for accomplishing a task. That
is, knowing the sequence needed to perform the task (e.g., field stripping a weapon) is not the
same thing as being able to perform the sequence in a competent manner. It is with this kind of
example that the different nature of procedural knowledge (in comparison to declarative
knowledge) becomes clear. Procedural knowledge is acquired through consistent and extensive
practice.

Knowledge may be represented in a declarative fashion when learning starts, such as
when a driving instructor provides a schema for the novice driver to follow (e.g., insert the key,
make sure the car is in *Park’ or “‘Neutral,” start the car, check the mirrors, look left, right and
forward before releasing the parking brake, and so on). Even these instructions, though, presume
a high level of knowledge on the part of the learner, in that the instructor presumes that the
learner knows how to open the car door, how to orient the limbs to sit in the car seat, and so on.
Once learned to a skilled level, these kinds of procedural knowledge are not usually mediated by
explicit cognitive articulation. That is, the learner has effectively “automatized” the process of
these intermediate, but critical, steps in the process of getting into the car prior to the task of
driving.

Knowing With

By the time individuals reach young adulthood, they have acquired large amounts of
knowledge that are not readily decomposed into declarative or procedural categories. Much of
this knowledge is “tacit” in that it is not usually spontaneously articulated nor is it often easily
accessible to verbal reports. Broudy (1977) noted that the educated individual “thinks,
perceives, and judges with everything that he has studied in school, even though he cannot recall
these learnings on demand” (Broudy, 1977; p. 12; see also Bransford & Schwartz, 2000 for a
discussion of knowing with and transfer).

Polanyi’s “tacit knowing” and Broudy’s conceptualization of “knowing with” share
similarities with Gestalt principles of perceptual organization and problem solving (e.g., see
Kohler, 1947). This type of knowledge has overlap with subsequent proposals of a third kind of
knowledge, such as the Wagner and Sternberg (1985) concept of “tacit knowledge” and the
Baltes and Staudinger (2000) concept of “wisdom.” However, in both of these examples, the
domains of knowledge are considerably more narrowly defined than that proposed by Polanyi
and Broudy. Specifically, Sternberg’s operationalization of tacit knowledge is occupationally or
academically specific, and it relates to particular strategies for success, mostly involving
interpersonal interactions. The Baltes construct of wisdom has been operationalized in contexts
that are limited to novel problem solving, far beyond any specific training content.

Measurement Issues

Knowing That. There are two traditional approaches to the assessment of declarative knowledge,
namely: (a) recall and (b) recognition. In early modern psychology, the approach to assessing
declarative knowledge was through measurement of recall. An examiner poses a question of
factual knowledge, and the examinee responds with the answer (e.g., “What is the capital of
Georgia?”; see Binet & Simon, 1905). However, this kind of assessment was found to be
inefficient, in terms of scoring the results of a test of declarative knowledge. Starting with the
Army Alpha Test in 1917 (e.g., see Yerkes, 1921), when 1.7 million men completed ability tests,
and with the introduction of job-specific ‘trade tests’ (see Hull, 1928), there was a shift from
testing recall to testing recognition knowledge. That is, in recognition testing, the examinee
might be presented with the same question (“What is the capital of Georgia?”), but instead of
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being required to provide the answer, the examinee needed only to pick out (or recognize) the
correct answer from a list of possible alternatives (e.g., [a] Albany, [b] Atlanta, [c] Macon, [d]
Savannah). The advantage of recognition tests was that they could be scored by machines in a
quick and efficient manner. In the following 90 years of declarative knowledge testing with
large groups of examinees, recognition testing has become the dominant format for assessment.

However, there are two potentially important shortcomings with this kind of assessment,
as follows: (1) First, many of these tests are speeded, and as such, introduce an additional
source of variance (reading speed and comprehension) that may or may not be related to the
individual’s actual knowledge; and (2) Second, and perhaps more importantly, the real-world
often does not provide the individual with a set of explicit choices in which all he/she needs to
do is “recognize” the correct answer. That is, if the soldier needs to shout “stop this car” in a
foreign language, he or she is not in a situation where recognition of the correct phrase is going
to yield the required knowledge -- it is strictly a recall problem.

Over the past 20 years, advances in computerized assessment systems have made it
possible to automate the assessment of typed natural language (at least when there is relatively
constrained vocabulary), and so it has increasingly become feasible to assess recall-level
declarative knowledge with an automated system. However, the degree to which this kind of
system is successful depends on the match between the examinee’s typing or spelling accuracy
and the sophistication of the scoring system to accommodate various levels of disfluency on the
part of the examinee (e.g., presumably giving credit for answers of “Atlanta” “Altanta” and
maybe even “Hotlanta”). Similarly, voice recognition software has made great advances in the
past 10-15 years, so that accuracy has increased almost to a level that provides for accurate
scoring of verbal recall responses to declarative knowledge questions. Whether software has
evolved sufficiently to make this an efficient means for declarative knowledge assessment is an
open question, especially for knowledge domains that require responses more complex than a
single word or a phrase of a few words. It certainly has not reached a state where the examinee
could interact with the computer using natural language responses for more complex concepts.
Widespread testing with verbal/vocal responses is likely to be some ways off in the future, but
clearly this is an important goal for assessing recall of declarative knowledge.

Knowing How. Because procedural knowledge almost always has a substantial component of
motor involvement, a “hands-on” approach to assessment is usually the most appropriate means
of knowledge assessment. There are a few exceptions to this approach, such as using a
declarative knowledge test for procedural knowledge (e.g., “write down all the steps for
disassembling/assembling the M240B’). However, there are few situations when a declarative
knowledge test for a procedural skill provide for an adequate substitution, mainly because: (a)
speed and accuracy of carrying out the activity is a critical component of procedural knowledge
that is not captured by the declarative knowledge test; and (b) declarative knowledge is not
sufficient for expressing the procedural skill (e.g., knowing the steps for brain surgery is not
sufficient for being able to carry out brain surgery).

There are two ends of a fidelity continuum in assessment strategy for procedural skills.
The high-fidelity approach dictates that the assessment must be done with a real-world situation
(where the examinee actually performs the entire set of sequences that were to-be-learned, using
the exact equipment that would be used on the job). For example, a high-fidelity assessment of
the skill to operate a vehicle would require the presence of the vehicle and a course for the
examinee to demonstrate his/her skill. The low-fidelity approach dictates that only the most
critical aspects of the input components need to be presented to the examinee, and only the most
critical aspects of the output skill components need to be acted-out by the examinee. A low-
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fidelity approach to the same vehicle operation situation might use an off-the-shelf PC with
minimal efforts toward creating a realistic visual and auditory stimulus presentation, and might
have a joystick and keyboard represent the steering wheel and other controls, respectively.

General statements about the need for a high fidelity system for procedural knowledge
assessment are not warranted, given the relatively sparse existing research on the topic. It could
be said that, ceteris paribus (that is, everything being equal), higher fidelity systems (or
simulations) are usually better than lower fidelity systems (or simulations) for reliable and valid
assessment of procedural knowledge. However, although the preceding statement is reasonable
at face value, there have been a few documented situations when simulations turn out to be more
“perfect” than operational situations, and thus some loss of ecological validity is possible even
with a high-fidelity simulation (or, for example a field test course that is different from the
operational environment). If the procedural skill to-be-learned needs to be robust (rather than
brittle), medium-fidelity simulations may in fact be more useful for assessing the ‘operational’
procedural skill of the trainee.

The importance of the issue of level of stimulus/response fidelity in procedural
knowledge assessment should not be underestimated. It is probably the most critical issue facing
those who wish to extend training from on-site to remote locations (e.g., e-learning and
assessment). For skills that closely mimic the use of a computer with standard input and output
capabilities (e.g., operating a remote aerial vehicle; monitoring security displays), attaining a
high degree of fidelity in the training and testing environment is easy and seamless with a
standard off-the-shelf PC. As skills require more precise physical action sequences, significant
muscle/strength involvement, kinesthetic feedback, and so on, it becomes very difficult to
adequately assess procedural skills in the absence of the real-world system or a high-fidelity
simulator.

A challenge for the efficient training and assessment with procedural skills is how to best
instantiate both when actual physical practice is impractical or impossible (e.g., when the
necessary apparatus is not available to the subject, or when the cost of access to the apparatus is
prohibitive). One alternative intervention is to use a form of mental practice for skill training.
As noted by Richardson (1967), “mental practice refers to the symbolic rehearsal of a physical
activity in the absence of any gross muscular movements.” The central advantage to mental
practice is that it requires no physical apparatus for implementation (e.g., see Druckman &
Bjork, 1991; Hinshaw, 1991-1992). Mental practice has been implemented in several different
applications, from the most basic (e.g., asking the trainees to imagine performing the task,
without any aids), to elaborate (e.g., using printed instructions and using audio prompts for the
trainee to listen to during the mental practice). In the context of sequential psychomotor tasks
(such as CPR), mental practice can be implemented with several of these different formats. In
general, the central requirements of mental practice involve the imagined enactment of the
sequence of actions involved in implementation of the skill. The most important consideration is
that the individual have initial training to a level that reaches a rough level of competence before
being transferred to a mental practice situation, in order to minimize proceduralization of
erroneous sequences. In the absence of actual enactment of the skill (as would occur in a final
hands-on testing situation), it is likely that self-assessments are going to be one main source of
information about the individual’s training progress in a mental practice scenario. The validity
of self-assessments is a key issue, and will be discussed in more detail below.

Knowing With. Assessments of tacit knowledge have largely failed to deliver on their initial

promise, for three primary reasons, namely: (1) The knowledge domains have been relatively
narrowly defined occupational or educational knowledge, not the kind of knowledge that is
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broadly functional; (2) The kind of tacit knowledge assessed requires determination of the
‘correct’ answer by a consensus opinion, rather than an objective reference of correct or
incorrect information or effective vs. ineffective knowledge; and (3) relatively little
demonstration of criterion-related validity. Measurements of wisdom have been similarly
disappointing in demonstrated value for criterion-related validity, mainly because they focus on
the solution of highly novel problems that may not be expected to benefit from training, and
because they have not been designed for the purposes of training assessment.

A large literature on topics related to “knowing with” has developed over the past few
decades, mostly in the critical thinking and problem solving domain. That is, much of the
training/educational research that focuses on developing critical thinking skills involves
assessment of problem solving, where the prior knowledge is not directly related to the problem
to-be-solved. The overarching difficulty that has yet to be resolved is to determine how to assess
other aspects of knowledge and problem-solving orientations that are acquired through indirect
instruction. In some ways, this discussion goes back to the controversy of formal discipline that
raged at the beginning of the 1900s. However, it is clear that the issue is far from settled.
Identifying which courses of general instruction yield improved application of these general
orientations and problem solving strategies remains very much a challenge for the
educational/training community.

Additional Considerations for Assessing Declarative Knowledge.

The traditional methods of assessing declarative knowledge are adequate for assessment
of rote memorization of facts. However, they are lacking when it comes to the kinds of
applications that are normally the actual target behaviors that the training is intended to address.
There are two important concerns that need to be addressed in a more formal sense: (a) knowing
vs. using knowledge and (b) training for transfer. Each will be briefly discussed below.

Knowing vs. using knowledge. One of the most frustrating experiences, familiar to all
trainers and educators, is the circumstance that arises when the trainee has demonstrated that
he/she has the knowledge necessary to solve a task, but does not engage that knowledge in an
appropriate situation. There are many reasons why this occurs, from a failure on the part of the
individual to recognize the problem as requiring specific knowledge, to a highly time-pressured
situation that does not provide for a more considered response, to lack of motivational effort
(e.g., when one uses a nearby implement rather than going to retrieve the proper tool). What
looks to outside observers like a ‘lack of common sense’ (and even to the individual in
retrospect, when things go wrong), is partly attributed to the failure of the individual to apply
what he/she knows to the task at hand. Some investigators have referred to this phenomenon as
“mindfulness” (e.g., see Langer, 1989).

When (training and) assessments are developed that go beyond rote memorization, and
move to more in-depth measurement of “principled knowledge structures,” it may be possible to
provide a more accurate sense of whether the trainee is likely to engage the task with the
knowledge learned, or to use some shortcut that may not be as effective. The fundamental point
is that “knowing” is not the same as “using” knowledge. Measurement of training success
should be attentive to both aspects, keeping in mind that “knowing” is generally necessary, but
not sufficient, for “using” knowledge.

Training for Transfer. The formal study of transfer-of-training has been going on for
more than 100 years, but there is still much to be learned about what knowledge and skills
transfer, and how wide the transfer spreads. The traditional approach to transfer assessment is to
provide an initial training task, followed by some new task (whether close or distant in content).
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The degree of transfer is assessed with a variety of different procedures, such as with a
comparison between the time it takes learners to acquire the transfer task in control and transfer
conditions (e.g., see Gagné, Foster, & Crowley, 1948). There are differences in the various
methods for assessing the degree of transfer of training, but these differences are generally seen
as relatively minor, in operational practice.

Determining which tasks to use as criteria for transfer assessment represents a much more
salient problem for practice, especially when the goal of initial training goes far beyond the
simple recall or recognition of factual knowledge. In turn, it is difficult to articulate a set of
initial training goals when the ultimate criteria represent far transfer conditions that are not
specified a priori. As transfer becomes increasingly distant in content and context from initial
training, the task is more likely to be determined by “knowing with” kinds of knowledge than it
is to be determined by straightforward declarative knowledge. Also, there are significant
individual differences in terms of how far initial training transfers. For example, higher-ability
individuals tend to show better distant transfer than lower-ability individuals (partly due to the
capability of individuals to infer that knowledge may be used directly or indirectly [such as
reasoning by analogy] to the new situation). Training programs that are narrow, in the sense of
providing a large degree of structure, or drill and practice, may be relatively more beneficial for
lower-ability individuals and near transfer, but may further limit distant transfer (e.g., see
Sullivan, 1964). In this context, the challenge for future research and application pertains to the
determination of the criterion space for transfer, and the assessment of mean and differential
effects at varying degrees of near and far knowledge/skill transfer.

Self-Assessments (and self-regulated learning).

Although organizational-level assessment of knowledge and skills is both necessary and
desirable (in terms, for example, of certifying an individual’s competence to perform certain
activities or operate specific machinery), certifications are often fixed (once one passes a end-of-
course test, one is deemed capable of performing the activity) or are re-assessed at regular, but
relatively long intervals (e.g., re-certifications on the firing range). However, it is important to
note that there are substantial individual differences in performance even at initial certification,
and there are different skill deterioration patterns for different skills and for different individuals,
especially when the skill is not exercised on a frequent basis (such as learning a foreign language
in school and then not using the knowledge over the next couple of years). Frequent
organizational testing is expensive, and it is difficult to anticipate when refresher courses or
activities are going to be available or needed by the individual. One potential supplement or
alternative to a strict schedule of organizational testing is the use of self-assessments. That is,
have the individual perform a “skill check” of the knowledge and skill he/she has acquired over
the course of various training programs. If the individual can identify areas of skill deterioration,
then the individual can self-regulate the maintenance of his/her training (in a fashion no different
than a regular physical checkup or a pre-trip check of an automobile’s mechanical systems).

There have been discussions in the literature regarding whether or not individuals are
accurate judges of their own skills (e.g., see Ackerman, Beier, & Bowen, 2002; Krueger &
Dunning, 1999; Krueger & Mueller, 2002). However, contrary to the pessimistic notions of
Dunning and his colleagues, it has been found that with attention to several critical measurement
components, both reliable and valid self-assessments can be performed (e.g., see Ackerman &
Wolman, 2006; Mabe & West, 1982). The most critical components of the self-assessment
situation are that of: expectation (that an individual would be later assessed on objective tests),
relative judgments (i.e., self-estimates in reference to others or the population at-large), and
experience (of actually completing the objective measures). Much work remains to be done to
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develop a set of self-assessment measures for the relevant military tasks, but the extant literature
provides an extensive theoretical and empirical framework for future research and application.

Once a set of accurate self-assessment measures have been developed, it will be possible
to keep the individual soldier in the training/skill maintenance loop, so that self-regulated
learning (e.g., see Winne, 2001; Zimmerman, 2001) is maximized. That is, there is good
potential for a system where the process of self-assessment leads to self-evaluation (determining
discrepancies between current state and goal state [competency]), and then to organizationally-
provided support for self-regulated refresher training (e.g., whether via electronic delivery,
classroom delivery, or peer-training). With an adequate support apparatus, this self-regulated
training/refresher system may have a significant effect on overall force effectiveness, as well as
an increase in task-oriented motivation on the part of the individual soldier, who would become a
more active partner in the training process.
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INTRODUCTION

Distance education is defined by the Association for Educational Communications and
Technology (Schlosser & Simonson, 2003) as:

Institution-based, formal education where the learning group is separated, and where
interactive telecommunications systems are used to connect learners, resources and
instructors.

Distance education has two major components, distance teaching and distance learning. Distance
teaching is the efforts of the educational institution to design, develop and deliver instructional
experiences to the distant student so that learning may occur. Education, and distance education,
is comprised of teaching and learning. This task force concentrated on distance teaching.

QUALITY INSTRUCTION FOR DISTANCE EDUCATION - THE LITERATURE

Distance education has been practiced for more than 150 years, passing through three phases:
first, correspondence study, with its use of print-based instructional and communication media;
second, the rise of the distance teaching universities and the use of analog mass media; and third,
the widespread integration of distance education elements into most forms of education, and
characterized by the use of digital instructional and communication technologies. Peters (2002)
has suggested that “the swift, unforeseen, unexpected and unbelievable achievements of
information and communication technologies” will require “the design of new formats of
learning and teaching and [will cause] powerful and far-reaching structural changes of the
learning-teaching process” (p. 20). Peters’ views are well-accepted, but there is also consensus
that the most fruitful way of identifying elements of quality instruction may be to re-examine
“first principles” of distance education and mediated instruction.

Perhaps the first of the “first principles” is the recognition that distance education is a system,
and that the creation of successful courses—and the program of which they are a part—requires
a “systems” approach. Hirumi (2000) identified a number of systems approaches but noted a
concept common to all: that “a system is a set of interrelated components that work together to
achieve a common purpose” (p. 90). He described a system that involved the efforts of faculty,
staff, administrators, and students, and consisted of eight key components: curriculum,
instruction, management and logistics, academic services, strategic alignment, professional
development, research and development, and program evaluation.

Bates (in Foley, 2003) proposed 12 “golden rules” for the use of technology in education. These
“rules” offer guidance in the broader areas of designing and developing distance education:

1. Good teaching matters. Quality design of learning activities is important for all delivery
methods.

2. Each medium has its own aesthetic. Therefore professional design is important.

3. Education technologies are flexible. They have their own unique characteristics but
successful teaching can be achieved with any technology.
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4. There is no “super-technology.” Each has its strengths and weaknesses; therefore they
need to be combined (an integrated mix).

5. Make all four media available to teachers and learners. Print, audio, television, and
computers.

6. Balance variety with economy. Using many technologies makes design more complex
and expensive; therefore limit the range of technologies in a given circumstance.

7. Interaction is essential.

8. Student numbers are critical. The choice of a medium will depend greatly on the number
of learners reached over the life of a course.

9. New technologies are not necessarily better than old ones.

10. Teachers need training to use technology effectively.

11. Teamwork is essential. No one person has all the skills to develop and deliver a distance-

learning course, therefore, subject matter experts, instructional designers, and media

specialists are essential on every team.

12. Technology is not the issue. How and what we want the learners to learn is the issue and

technology is a tool. (p. 833)

A number of these “rules” are overlapping. Three of them (1, 2, and 11) address course and
program design. Any examination of “first principles” should first examine instructional design.
While it has been noted that instructors, even those new to distance education, can learn to adapt
courses and create materials for online delivery (Ko & Rossen, 2003), and the author-editor
model has long been an element of correspondence study programs, “what is strikingly missing
in these arrangements, usually, is an instructional designer and many good features of the
instructional design approach” (Moore & Kearsley, 1996, p. 104). The team-based approach to
distance education course development is generally regarded as more likely to result in high-
quality materials, experiences and, hence, more satisfactory teaching and learning experiences
(Hirumi, 2000).

Bates’ triumvirate of subject matter expert, instructional designer, and media specialist is the
standard core of the course design team, which may be expanded—one source (Hanna,
Glowacki-Dudka, & Conceicao-Runlee, 2000) has suggested as many as eight members—based
upon the particular needs of the program and the media employed. No one approach to course
design is ideal; as Moore & Kearsley (1996) noted, the course team approach results in
“materials [that] are usually much more complete and effective. Furthermore, [it] tends to
emphasize the use of multiple media in a course” but is “very labor-intensive and therefore
expensive, and it involves a lengthy development period” (p. 106). Of the two approaches, “the
author-editor approach is the only one that makes economic sense if courses have very small
enrollments or short lifetimes, while the course team approach is justified for courses with large
enrollments and long-term use” (p. 107).

That the course-team approach to course design and development is time-consuming is
illustrated by a model developed by Hirumi and colleagues at the University of Houston-Clear
Lake (UH-CL). That elaborate approach, which received considerable recognition in the field,
required 18 months for course design, development, piloting, and revision.
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Foley (2003) has noted “there are general principles of good design that can be applied to all
distance learning activities” (p. 831) but noted the following influences:

e the target audience of the activity

e the content of subject matter to be delivered and

e the outcomes or objectives desired (p. 831)

Other considerations having “profound effects on the design of the learning activities” (p. 831)
include:

e the cost effectiveness of the system,

e the opportunity costs of alternative systems and methods,

e the availability of technology to the provider and to the learners,

e the geographical location of the learners, and

e the comfort level of the learners with any technology that is used (p. 834)

Foley notes that these factors apply equally well when designing instruction for any give
audience, from children to adults.

When designing the World Bank’s Global Development Learning Network, “results of more
than 30 years of research on adult learning were applied to the distance learning programs” (p.
832). The criteria included:
1. They are based on clearly established learning needs and built around succinct statements
of outcome.
2. They are based on a variety of teaching and learning strategies and methods that are
activity based....
3. Effective distance learning materials are experiential...they address the learner’s life
experience....
4. Quality distance learning programs are participatory in that they emphasize the
involvement of the learner in all facets of program development and delivery
5. Successful distance learning programs are interactive and allow frequent opportunities
for participants to engage in a dialogue with subject matter experts and other learners.
6. Learner support systems are an integral part of any successful distance-learning program.
(p. 832)

The Indiana Partnership for Statewide Education (IPSE) (2000) proposed “Guiding Principles
for Faculty in Distance Learning:”

e Distance learning courses will be carefully planned to meet the needs of students within
unique learning contexts and environments.

e Distance learning programs are most effective when they include careful planning and
consistency among courses.

e It is important for faculty who are engaged in the delivery of distance learning courses to
take advantage of appropriate professional developmental experiences.

e Distance learning courses will be periodically reviewed and evaluated to ensure quality,
consistency with the curriculum, currency, and advancement of the student learning
outcomes.

e Faculty will work to ensure that incentives and rewards for distance learning course
development and delivery are clearly defined and understood.
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e An assessment plan is adapted or developed in order to achieve effectiveness, continuity
and sustainability of the assessment process. Course outcome assessment activities are
integrated components of the assessment plan.

e Learning activities are organized around demonstrable learning outcomes embedded in
course components including; course delivery mode, pedagogy, content, organization,
and evaluation.

e Content developed for distance learning courses will comply with copyright law.

e Faculty members involved in content development will be aware of their institution's
policies with regard to content ownership.

e The medium/media chosen to deliver courses and/or programs will be pedagogically
effectual, accessible to students, receptive to different learning styles, and sensitive to the
time and place limitations of the students.

e The institution provides appropriate support services to distance students that are
equivalent to services provided for its on-campus students.

e The institution provides its students at a distance with accessible library and other
learning resources appropriate to the courses or programs delivered via technology. It
develops systems to support them in accessing and using these library and other learning
resources effectively.

e |t is important to provide the appropriate developmental experiences for faculty who are
engaged in the delivery of distance learning experiences.

e The institution implements policies and processes by which the instructional
effectiveness of each distance-learning course is evaluated periodically.

e Timely and reliable technical support is vital to the success of any distance-learning
program.

e Itis recommended that a system of faculty incentives and rewards be developed
cooperatively by the faculty and the administration, which encourages effort and
recognizes achievement associated with the development and delivery of distance
learning courses.

e The institution will communicate copyright and intellectual property policies to all
faculty and staff working on distance learning course development and delivery.

e The institution complies with state policies and maintains regional accreditation
standards in regard to distance learning programs.
(www.ihets.org/learntech/principles_guidelines.pdf)

Commonalities between these principles and those suggested by other authors and organizations
may be readily perceived. For instance, careful planning and the need for teacher training are
cited by Bates (in Foley, 2003), and the emphasis on the unique needs of students in a variety of
contexts is mentioned by Foley (2003). The IPSE principles make an important contribution by
highlighting need for consideration of copyright law and policies, intellectual property
ownership, faculty incentives, and state policies and accreditation standards.

Because education (including distance education) is a system, each of its elements interacts with
other elements, making difficult the isolation of elements. Interaction (its type, quantity, quality,
timing, etc.) for instance, cannot be separated from instructional philosophy, choice of media,
and other factors.
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Whatever media are selected to facilitate instructor-student and student-student interaction, it
should be recognized that these forms of mediated discussion should not completely replace the
face-to-face element in courses. As Peters (1998) noted, those who believe that new, digital
media will “supply the interactivity and communication lacking in distance education...cherish a
hope here that will prove to be serious self-delusion” (p. 155). Peters’ comments on the topic [in
the context of videoconferencing, a relatively rich “high bandwidth” form of communication],
trenchant and incisive, are worth quoting at length:

Communication mediated through technical media remains mediated
communication and cannot replace an actual discussion, an actual argument, the
discourse of a group gathered at a particular location. Mediated communication
and actual communication stand in relationship to one another like a penciled
sketch and an oil painting of the same subject. What takes place in a discussion
between two or more people can only be transmitted in part electronically. ... A
virtual university that does without face-to-face events by referring to the
possibility of videoconferencing can only ever remain a surrogate university. ...
There is no doubt that to a certain extent [videoconferencing] will improve the
structure of communication in distance education — but it cannot ever take the
place of personal communication in distance education. (p. 155)

Peters’ views on virtual communication have not been significantly modified with time. More
recently (2002), he has noted that the losses inherent in mediated communications are serious:

They reduce, surround, parcel out, spoil or destroy experiences gained at school
or university. For this reason, it may be concluded, learning in virtual space will
never be able to replace completely teaching in real spaces.” (p. 104).

The effective use of a variety of media to facilitate communication, combined with critical
quantities of well-structured face-to-face instruction and learning, have characterized many
distance-delivered programs. They are two key elements of the NSU/ITDE Model of Distance
Education, what has been called “the best of both worlds” (Schlosser & Burmeister, 1999).

As important as is the appropriate selection and use of technologies of instruction and
communication, Moore (1998) has noted that these technologies are not critical elements in
shaping students’ satisfaction with their distance courses. Rather, satisfaction is determined by
“the attention they receive from the teachers and from the system they work in to meet their
needs...” (p. 4). Those needs, “what all distant learners want, and deserve” include:

e content that they feel is relevant to their needs

e clear directions for what they should do at every stage of the course

e as much control of the pace of learning as possible

e ameans of drawing attention to individual concerns

e away of testing their progress and getting feedback from their instructors

e materials that are useful, active, and interesting (p. 4)

At the same time, it should be noted that frustration with the use of complex, inadequate,
malfunctioning equipment, as well as perceptions of emotional distance engendered by the use of
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distance education technologies, have negatively affected students’ attitudes toward—and, in
some cases, achievement in—distance education.

Bates’ seventh “golden rule,” that “interaction is essential,” is well-accepted by the field, and is a
central element in most definitions of distance education (see, for instance, Keegan, 1996, and
Schlosser & Simonson, 2003). Keegan (1996) noted that distance education must offer “the
provision of two-way communication so that the student may benefit from or even initiate
dialogue” (p. 44). Initial provisions for interaction were primarily for student-instructor
interactions but with the availability of expanded communication technologies in the 1990s came
an increasing emphasis on additional forms of interaction. Three forms of interaction are widely
recognized by the field: student-content, student-instructor, and student-student. It is this third
form of communication, reflecting, in part, andragogical and constructivist perspectives, that has
increased dramatically with the rise of online education.

Concurrent with the expansion of online education and the diffusion of new communication
technologies, there arose the mistaken belief that, if interaction is important, “the more
interaction there is in a distance education class, the better” (Simonson, 2000, p. 278). As
Simonson (2000) has noted, early research in the field had “demonstrated clearly that the
provision for interaction was critical” (p. 278), but later research indicated as clearly that
“interaction is not a magic potion that miraculously improves distance learning” (278). Indeed,
“the forcing of interaction can be as strong a detriment to effective learning [as is] its absence”
(p. 278).

When quantifying and qualifying student-teacher and student-student interaction, perceptions
may be less than reliable. In a study comparing distance students’ perceptions of interaction (as
compared with observations of their interaction), Sorensen and Baylen (2000) noted that students
accurately noted that: across-site interaction was very low, that within-site interaction was very
high, that interaction changes with instructor location, that remote site students participate less,
and that group activities increase interactions. However, students perceived that less interaction
occurred over time (when, in fact, interaction increased), and that technology inhibits interaction
(when, more accurately, it seems to create different patterns of interaction (p. 56).

Although Sorensen and Baylen examined interaction in the context of an interactive television
course, their findings have implications for other distance education modalities. The researchers
concluded that a sense of community formed among students at the distant sites, but interaction
increased when the instructor was present at a given distant site. Having instructors rotate
among sites encourages interaction. Interaction was hampered when students were unable to see
or hear their distant classmates. Allowing constant displays of distant students would likely
increase interaction. Maintaining distant students’ attention “appears to be a more difficult task
than perhaps in the traditional class” (p. 56). Sorensen and Baylen noted that “varying activities
and including hands-on exercises and small and large group discussions were instructional
methods appreciated by the students” (p. 56). Students in the Sorensen and Baylen study
expressed satisfaction with the “distance learning experience,” but suggested that the course
include “at least one opportunity for students to meet face-to-face” (p. 57).

Distance-teaching institutions (and their students) have a wide variety of instructional and

communication media from which to choose. These two categories (instructional and
communication) may be, to some extent, addressed separately, but they are often one and the
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same. Bates’ fourth “golden rule,” that there is no “super-technology,” is well accepted and
understood by experienced instructional technologists and distance educators, but often less so
by those new to the field (and many, many of today’s practitioners fall into this latter category).
For this reason, it is important to invoke the findings of Clark (1983), who noted, two decades
ago, that “media do not influence learning under any conditions” (p. 446). Indeed,

The best current evidence is that media are mere vehicles that deliver instruction
but do not influence student achievement any more than the truck that delivers
our groceries causes changes in our nutrition. (p. 446)

Clark’s conclusions have been bolstered by Russell (1999), whose well-known “No Significant
Difference Phenomenon” articles have summarized the conclusions of decades of media-
comparison studies.

If, as Clark (citing hundreds of studies and decades of research) maintains, the application of any
particular medium will neither improve student achievement nor increase the speed of learning,
what criteria might a distance-teaching institution apply in the selection of media for the delivery
of instruction and the facilitation of communication? Cost (to both the institution as well as to
the student) is an obvious criterion. Less obvious, perhaps, are the culture of the institution and
expectations of students (or potential students).

At a very practical level, Ko and Rossen (2003) suggested that, prior to selecting media and
instruction for online education, the institution’s resources be assessed and the following
questions asked:

e What’s already in place (what, if any courses are being offered online; who is teaching

them, etc.)?

e What kind of hardware and operating system does your institution support?

e What kind of network has your institution set up?

e What kind of computer support does your institution provide? (p. 19)

As Ko and Rossen noted, “the tools an institution uses and the support it offers very much
influence the choices [the instructor will] need to make” (p. 18).

Other guidelines for selection of media for synchronous communication, in the context of one
“best practice” in distance education—collaborative, problem-based student work groups—have
been offered by Foreman (2003). Foreman notes the usefulness of a wide variety of synchronous
technologies: chat, telephone conference, Web conferencing and application sharing, voice-over-
IP, virtual classrooms, and videoconferencing. Of the technologies at either end of the
spectrum—chat and videoconferencing—*neither works especially well as a tool for
collaborative teamwork” (para. 5) because chat is slow and awkward, and because
videoconferencing is expensive, is frequently of low technical quality, and often fails to capture
many of the visual cues so helpful for communication.

Telephone conferencing, however, “is highly effective for organizing small-team distance
learning experiences” (para. 6), as it “provides immediacy, a high rate of information exchange,
and complex multi-person interaction facilitated by a familiar audio cueing system.” Foreman
recognizes that telephone conferencing can be expensive, but counters that significant savings
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may be realized through inexpensive three-way calling options—which, “despite its name, four
or more people can use...at once” (para. 7)—available through most telecom providers.

Commercially-provided Web conferencing, combining telephone and Web technologies,
overcomes the limitations of voice-only technologies through the provision of “application
sharing,” but its telephone component is costly. Voice-over-IP is a promising technology but, at
its current level, is “intrusive and clumsy” because of sometimes-lengthy lag time and overall
low fidelity (para. 15).

Virtual classrooms focus on synchronous teacher-student and student-student interaction through
application-sharing and voice-over-IP. Virtual classrooms have been available for several years,
but only recently (as with Elluminate’s “V-Class” product) has usability advanced to a level
considered acceptable by many. Foreman suggests that this final category is most promising, as
it can:

...create inexpensive cyberspaces where geo-distributed students can perform
their learning work through the preferred medium for intense communication—
talk. Their talk will focus on shared screen objects...that facilitate the dialogue....
Under the best circumstances, the students will divide the work, perform it
separately, and then gather online to share their findings and integrate them into a
deliverable product that can be assessed by the instructor. This is the decentered
classroom taken to a logical extreme by an emerging technology. (para. 21)

Adams and Freeman (2003) have noted the benefits of the virtual classroom, noting that
the interactions within them “in addition to allowing for the exchange of information,
provide participants with a shared feeling of presence or immediacy that reinforces their
membership in the community.”

In the end, all of the above criteria are considered and, frequently, a pragmatic approach is
adopted. As Bates recommends in his fourth “golden rule,” “each [medium] has its strengths and
weaknesses, therefore they need to be combined (an integrated mix)” (Foley, p. 843).

The literature abounds with guidelines for distance education and identified “best practices” of
distance education. Sometimes these are based on careful research but are, in the overwhelming
majority of cases, the products of practitioners relating practices that have proven successful for
that author. Still, some common threads have emerged.

Graham, Cagiltay, Lim, Craner, and Duffy (2001) offered seven lessons for online instruction:
1. [Instructors should provide clear guidelines for interaction with students
2. Well-designed discussion assignments facilitate meaningful cooperation among students.
3. Students should present course projects.

4. Instructors need to provide two types of feedback: information feedback and

acknowledgment feedback.

Online courses need deadlines.

Challenging tasks, sample cases, and praise for quality work communicate high

expectations.

7. Allowing students to choose project topics incorporates diverse views into online
courses. (http://ts.mivu.org/default.asp?show+article&id=839)

o o

E-73



In his eighth “golden rule,” Bates notes that “student numbers are critical.” While this
observation is made in the context of cost and media selection, student numbers are, indeed,
critical in at least two other respects: class and working- (or discussion-) group size. Distance
education has been embraced, in some quarters, as an opportunity to reduce costs by increasing
class sizes. The literature clearly indicates that there are practical limits beyond which the
quality of instruction and learning are compromised. As Hanna, Glowacki-Dudka, and
Conceicao-Runlee (2000) noted, “demand for interaction defines the size of face-to-face
classrooms and the nature of the interactions within those classrooms; the demand for interaction
has a similar effect upon online classrooms” (p. 26). Palloff and Pratt (2003) suggest that
experienced online educators can “handle” 20 to 25 students in an online course, while
“instructors who are new to the medium, or instructors teaching a course for the first time,
should really teach no more than fifteen students” (p. 118). Chat sessions should be smaller,
with perhaps 10 to 12 students (Palloff & Pratt, 2003), and work/discussion groups might have
four or five members (Foreman, 2003; Hanna, Glowacki-Dudka, & Conceicao-Runleg, 2000).

On a larger scale, institutions of higher education should understand that distance education is
not the “cash cow” that some have mistakenly suggested (Berg, 2001). Indeed, the development
and support of distance education courses and programs is normally more expensive than similar
traditional courses and programs. When exceptions are occasionally noted, it is usually found
that a difference in scale could explain the savings, as in the University of California-Davis study
that found that preparing and offering a large (430 students) general education course at a
distance than the cost of the same course delivered traditionally (Sloan-C, 2002). A second
exception is the instance of the very large distance-teaching universities, such as the British
Open University, where large enrollments and a long “product cycle” reduce the unit cost per
student to about half that common among traditional graduate programs (Moore & Kearsley,
1996).

Care should be taken when schools search the field for suitable models. As Garon (2002) has
noted “...academic attempts at providing universities online have been marketing failures and
academic distractions. New York University, Temple University, and other famous universities
have closed their virtual doors” and “highly touted start-ups such as Columbia University’s
Fathom.com and Western Governors University...[have] dramatically downsized the attempts to
provide online degrees...” (para. 2). Garon cites two successful for-profit institutions—the
University of Phoenix and DeVry University, while noting that their success may be because,
given their model for instruction, they “are much closer to large, national community colleges
than traditional four-year colleges, but the model serves their community of adult learners well”
(para. 6). Schools, then, should clearly identify the type of students they wish to attract, the
needs of those students, and the type of university they aspire to be.

Distance education is a broad field with a long history. It is important to remember that, the
views of some authors notwithstanding, there is no one “right” way to conduct distance
education. At the same time, it would be foolish to ignore the insights and recommendations of
longtime practitioners of distance education, as well as those whose field is the study of distance
education. Distance education has experienced a marked expansion and, to a certain extent,
reinvention in the past few years (coinciding with the rise of the Web and entrepreneurial forces
in education). However, it should be borne in mind that online education is not the sum of
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distance education, that the field existed long before the Web, and that enduring principles of
education did not become obsolete with the development of new, electronic technologies.

LITERATURE BASED RECOMMENDATIONS FOR DISTANCE DELIVERED
INSTRUCTION

These recommendations are based on the current literature of the field of distance education,
some cited above. These recommended guidelines are intended to provide ways to organize
courses and be guiding principles that will make courses with equal numbers of semester credits
equivalent in terms of comprehensiveness of content coverage, even if these courses are offered
in different programs, cover different topics, and are delivered using different media.

A. Organizational Guidelines

In traditional university courses, the 50-minute class session in the building block for courses.
Usually, 15 classes were offered for each semester credit. In the online training sector, the
building block is often called the learning object. A learning object consists of a lesson, study
work, and assessment.

Distance delivered courses do not have class sessions. It is proposed that the field use the topic
as the fundamental building block for instruction. Government, military, and corporate trainers
use the phrase learning object rather than topic. Topics are organized into modules that are
further organized into units that are roughly equivalent to a semester credit traditionally offered
using 15, 50-minute class sessions.

When courses are planned, the designer will use the Unit, Module, and Topic/Learning Object
Approach (U—- M — T Approach), as explained next:

Unit/Module/Topic Guideline:
e Each semester credit (750 minutes of face to face instruction) = 1 Unit
e Each Unit = 3-5 Modules
e Each Module (~200 minutes of face to face instruction) = 3-5 Topics
e Each Topic (~50 minutes of face to face instruction or one class period) = 1 Learning
Outcome

A typical 3-credit course has 3 units, 12 Modules, 48 topics, and 48 learning outcomes
Working definitions of Unit, Module, and Topic are:

Unit — A unit is a significant body of knowledge that represents a major subdivision of a
course’s content. Often, one unit of a course would represent four or five weeks of instruction,
and would be equivalent to a semester credit. For example, a unit in an educational statistics
course might be Descriptive Statistics.

Module — A module is a major subdivision of a unit. A module is a distinct and discreet

component of a unit. Generally, a unit such as Descriptive Statistics might be divided into 3-5
major components, such as Statistical Assumptions, Measures of Central Tendency, Measures of
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Variation, and the Normal Curve. Modules generally are the basis for several class sessions and
are covered in about a week of instruction and study.

Topic/Learning Object — A topic is an important supporting idea that explains, clarifies, or
supports a module. A topic would be a lesson or an assignment. Topics in a module on Central
Tendency might be Median, Mode, and Mean. The Topic/Learning Object is often designed to
require one hour of work working with the lesson which is usually make up of an objective,
multimedia content, and a summary. Students are also expected to study in addition to “online
instruction.” Study means reading papers and texts, watching videos, or reviewing materials.

These terms (Unit — Module — Topic/Learning Experience) can be used in a variety of ways. Of
importance is the idea that topics form modules and modules form units, and units are the main
sub-divisions of courses.

B. Assessment Guidelines:

Assessment is defined as the determination and measurement of learning. In Education,
assessment is used for grading. Assessment is directly related to learning outcomes. Normally
there is at least one learning outcome for each topic.

e 1 major assignment per unit
e 1 minor assignment/2-3 modules

A typical 3-credit course has the following assessment strategy:
e 1 examination
1 10- page paper
1 project
3 quizzes
3 small assignments (short paper, article review, activity report)
graded threaded discussions, emails, and chats

Learning Outcome — A learning outcome is observable and measurable. Learning outcomes are
a consequence of teaching and learning—of instruction and study. Often, learning outcomes are
written with three components: conditions under which learning is facilitated (instruction),
observable and measurable actions or products, and a minimum standard of expectations.
Usually, there is at least one learning outcome for each course topic. For example, a learning
outcome for a topic dealing with the median might be:

After studying the text, pages 51-53, reviewing the PowerPoint with audio presentation
on measures of central tendency, and participating in synchronous chats, the Child and
Youth Studies student will satisfactorily complete the objective test dealing with
measures of central tendency at the 90% level.

C. Content Guidelines

Traditionally, instructors have offered content by making presentations during face-to-face instruction.
Additionally, readings in textbooks and handouts are required of students.
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In distance teaching situations, readings in texts, handouts, and information on the Internet are often used to
deliver content. For high quality courses, there should be an emphasis on the use of various forms of visual
media to offer instructional content. Videos, visual presentations with accompanying audio, and other graphical
representations of important topics are important to the well designed course. A variety of delivery systems for
content should be considered, including the use of compact disks, electronic files posted to Web sites, and
streaming.

Content is organized for students into topics/learning objects. Topics are combined into modules of similar
topics and modules are used to form units.

Modules might have 3-5 topics presented in the following ways:

readings in the text or other written materials

videos supplied on CD, DVD, or streamed

audio recordings of speeches or presentations supplied on a CD, as an email attachment, or streamed
recorded presentations using PowerPoint with prerecorded audio

synchronous chats with content experts

D. Instruction/Teaching Guidelines

The pace of instruction for learners is a critical concern to the distance educator. Because many distance
education students are employed full-time, it is important to offer instruction in a way that complements their
other responsibilities. These guidelines relate to the pace of instruction and the need for continuing interaction
between instructors and students.

1 module per week

Instructor email to students each week

1 synchronous chat per week

2-3 threaded discussion questions per topic, or 6-10 questions per week
Instructor comments on discussions as part of threaded discussion board
Progress reports (grades) submitted to students every two weeks

These course design guidelines are based on the literature of distance education and are derived
from the analysis, review, and study of quality courses delivered at a distance.

The simplicity of the Carnegie Unit has made it the standard for course design, primarily because
it was easy to apply. It is easy to count class sessions in order to determine if a course “measures
up.” Distance Education, with few if any face-to-face sessions, does not have such an easily
applied standard. The Unit, Module, and Topic approach is being applied in courses and seems
to be quickly and accurately applied while establishing a standard of quality. Try it out in your
courses and write an article for Distance Learning.
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Preface

Distance Education, e’learning, online instruction, and virtual schools have become catch
phrases in training and education. Much has been said about the phenomenon of using
communications technologies to reach learners where they are, and when learning is needed.
And, much is also being written about distance education. Three journals regularly publish
articles and papers about the various aspects of distance education. The American Journal of
Distance Education is the oldest, and publishes three times per year. The Quarterly Review of
Distance Education has been in existence since 1999, and Distance Learning: For Teachers,
Trainers and Leaders is in its third year of publishing four issues each year.

This white paper contains a “baker’s dozen” of short papers derived from editorials written in
either the Quarterly Review of Distance Education, or Distance Learning. All were modified for
this compendium, and all were written by the editor of these two journals, Michael Simonson.
The short papers introduce and discuss important topics for the educational or training leader
who is adopting some aspect of distance education.

Michael Simonson
2006
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Paper #1 - Distance Education Enters the Mainstream

Enrollments in distance education courses have risen 19 percent between 2003 and 2004
according to a report authored by Allen and Seaman (2004). Their monograph, supported by the
Sloan Foundation, was titled Entering the Mainstream and is a follow-up to a similar study
reported last year titled, Sizing the Opportunity.

Authors of Entering the Mainstream collected data using a survey collected from 1,170
institutions of higher education — 585 public, 536 private nonprofit, and 49 for-profit. Among the
interesting conclusions offered in the report were the following:

o Slightly more than half of all colleges rated online learning as essential to their overall
strategy.

e 1.9 million students were studying online in the fall of 2003.

e Just over 40 percent of responding institutions agreed that students were at least satisfied
with their online courses, as compared to traditional classroom courses.

e Baccalaureate institutions had the lowest online enrollments and lowest opinions about
online learning.

e The larger the institution, the more likely it believed that online education is critical.

e Administrators predicted that online enrollments will grow 24 percent in the next year,
with the greatest growth in private, for-profit colleges.

e The majority of academic leaders believed that online learning quality is already equal to
or superior to face-to-face instruction.

John Flores, Executive Director of the United States Distance Learning Association, commented
on the study’s findings. Flores indicated that his Association is seeing similar growth patterns
and reactions consistent to those reported by Allen and Seaman. Distance Education is
particularly attractive to older students more likely to be working and less able to attend
traditional residential colleges.

Of critical interest to distance education professionals were the study’s findings about the
perceptions of quality of online instruction. If instruction offered to students at a distance,
quality must be of paramount importance. Ultimately, students want to learn, they want to
develop skills and competencies, and they demand effective teaching. Entering the mainstream is
a goal obtained only if quality is there in the mainstream, also.

Allen, E. & Seaman J. (2004). Entering the mainstream: The quality and extent of online
education in the United States, 2003 and 2004. Needham, MA: Sloan Center for Online
Education at Olin and Babson Colleges (http://www.sloan-c.org/resources/survey.asp)
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Paper #2 - Barriers to Distance Education

Berge and Muilenburg (2000) first reviewed the literature and identified sixty-four (64) potential
barriers to the implementation of distance education. This list in itself is interesting and could be
used for additional research. Next, a survey was developed and a list of several thousand persons
involved in distance education, instructional technology, and training was identified. The survey
was sent to this large group and over 2500 responses were received. Of those responding, 1150
were teachers or trainers, 648 were managers, 167 were administrators in higher education, and
the remaining responders were researchers and students.

When the data were analyzed, eleven strongest barriers to the implementation of distance
education were identified. Their rank order is:

1. Increased time commitment

2. Lack of money to implement distance education programs

3. Organizational resistance to change

4. Lack of shared vision for distance education in the organization
5. Lack of support staff to help course development

6. Lack of strategic planning for distance education

7. Slow pace of implementation

8. Faculty compensation/incentives

9. Difficulty keeping up with technological changes

10. Lack of technology-enhanced classrooms, labs or infrastructure

Additionally, the least important barriers to implementation were identified by Berge and
Muilenburg. They were:

54.  Competition with on-campus courses

55. Lack of personal technological expertise

56. Lack of acceptable use policy

57. Lack of transferability of credits

58. Problems with vase distances and time zones
59.  Technology fee

60.  Tuition rate

61. Local, state or federal regulations

62. Ethical Issues

63. Existing union contracts

64. Lack of parental involvement

Berge and Muilenburg concluded their paper by identifying the need for cultural change within
organizations involved or contemplating involvement with distance education. Five of the top
barriers related directly to organizational culture.

e Organizational resistance to change

e Lack of shared vision for distance education in the organization

e Lack of strategic planning for distance education

e Slow pace of implementation

e Difficulty keeping up with technological change

Distance education requires an organization to rethink its philosophy of education and training.
Resistance to change is overcome by developing a shared vision that sets the stage for a strategic
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plan that dictates the rate of implementation. Everett Rogers in his landmark work, Diffusion of
Innovations, has discussed these ideas for years. Innovation, something new, will diffuse through
an organization when it is perceived has having a relative advantage, is compatible with existing
values and experiences, is not perceived as overly complex, can be tried or experienced first on a
limited basis, and has observable impact.

Berge, Z. & Muilenburg, L. (2000). Barriers to distance education as perceived by managers and
administrators: Results of a survey. In M. Clay (Ed.), Distance Learning Administration Annual
2000.

Rogers, E. (1995). Diffusion of Innovations, 4™ Ed. New York: The Free Press.

Paper #3 - Effectiveness of Distance Education

According to the 248 studies that were compiled by Russell (2000), there is no
significant difference between distance learning and traditional classroom
learning. In other words, distance learning (can be) considered as effective as
face-to-face learning, and our results support this conclusion. (Dean, et al., 2001
p. 252)

Russell (2000) and Dean (2001) reported results that are indicative of the research on the field of
distance education. Most who are deeply involved in the field of distance education are
unsurprised by these summaries of the research. As a matter of fact, it is very clear that
instruction delivered to distant learners is effective and that learning outcomes can be successful
attained when offered to students at a distance (Hanson, et al., 1997; Anglin and Morrison,
2000).

In 1983, Clark clearly stated that the media used to deliver instruction had no significant impact
on learning. Clark stated that:

The best current evidence is that media are mere vehicles that deliver instruction
but do not influence student achievement any more than the truck that delivers
our groceries causes changes in nutrition...only the content of the vehicle can
influence achievement (Clark, 1983, p. 445)

After more than a decade of criticism and attempts to refute his review of over fifty years of
instructional technology research, Clark (1994) once again reviewed the research on technology
used to deliver instruction and said that:

It is likely that when different media treatments of the same informational content
to the same students yield similar learning results the cause of the results can be
found in a method which the two treatments share in common...give up your
enthusiasm for the belief that media attributes cause learning. (p. 28)

Since Clark’s widely distributed comments, a number of researchers have attempted to find fault
with his premise. They have not been successful. It is currently the consensus that “media are
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mere vehicles” and that we should “give up (our) enthusiasm” that the delivery media for
instructional content significantly influences learning.

Unfortunately, some have misinterpreted the no significant differences phenomenon and
assumed that instructional technology and distance education do not promote learning. This is
incorrect. Actually, the evidence is quite clear that students of all ages can learn from instruction
delivered using technology, and that distance education works.

Distance education may be defined as “institutionally based formal education where the learning
group is separated and where telecommunications technologies are used to connect learners,
resources, and instructors” (Simonson, 2003, p. 28).

This definition has four components. First it is institutionally based. This is what differentiates
distance education from self-study. Most now feel that the institution that offers instruction at a
distance must be accredited and, (in the U. S.), probably by one of the regional accrediting
associations.

Next, distance education is formal, meaning that instruction is designed and administered
similarly to other forms of education. Design of instruction to be delivered to distant learners is
probably the most significant determinant of learning outcomes. Well-designed and developed
instructional experiences are required (Simonson, et al., 2003) in order for distance instruction to
be successful.

Third, telecommunications technologies, or distance communications systems, are used to
deliver instruction. Increasingly, this means use of the Internet, but other technologies are also in
wide use, such as interactive television, audio, and print.

Finally, distance education involves learners, resources, and instructors. Instructors are critical to
modern definitions of distance education. The teacher should work with designers, technical
staff, and other support persons. However, the direct involvement of a teacher is critical.

In 1997, Hanson, et al. summarized the research on distance education in a publication of the
Association for Educational Communications and Technology. This widely distributed review
concluded that:

...comparative research studies on achievement tend to show no significant
difference between different delivery systems and between distance education
and traditional education...several recent studies indicate a significant higher
achievement level in those learning at a distance...the accepted position is that
the delivery system affects no inherent difference on achievement. (p. 22)

In other words, it is not the fact that instruction is delivered in a traditional, face-to-face
environment or at a distance that predicts learning. (Anglin & Morrison, 2000; Berge &
Mrozowski, 2001; Darwazeh, 2000).

A recent report on distance education by the National Center for Educational Statistics (Sikora &
Carroll, 2002) provides information on the rapid growth of distance education. In 1999-2000,
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eight percent of all undergraduates and ten percent of all graduate students participated in
distance education, and the vast majority reported high levels of satisfaction with their distance
education experiences. The majority of students were “equally satisfied” with their distance
education courses compared to their regular courses.

It is clear from the research literature that distance education works (Hanson, et al., 1997, for
example). Why it works and how it works is important, however. The following conclusions
about instruction delivered to distant learners are directly related to effectiveness.

e Training in effective instructional strategies is critical for teachers of distant learners.

e Distance Education courses should be carefully designed and developed before
instruction begins.

¢ Visualization of ideas and concepts is critical when designing instruction to be delivered
to distant learners

e Adequate support systems must be in place to provide the distant learner with access to
resources and services.

e Interaction between the instructor and students and among students must be possible and
encouraged.

e Assessment should be designed to relate to the specific learning outcomes of the
instructional experiences.

In summary, distance education can be as effective as any other category of instruction. Learning
occurs and knowledge is retained. Students report that they have learned and they feel their
distance learning experiences are as successful as more traditional education. The keys to
successful distance education are in the design, development and delivery of instruction, and are
not related to geography or time.

Anglin, G., & Morrison, G. (2000). An analysis of distance education research: Implications for
the field. Quarterly Review of Distance Education, 1(3), 189-194.

Berge, Z., & Mrozowski, S. (2001). Review of research in distance education. American Journal
of Distance Education, 15(3), 5-19.

Clark, R. (1983). Reconsidering research on learning from media. Review of Educational
Research, 53(4), 445-459.

Clark, R. (1994). Media will never influence learning. Educational Technology Research and
Development, 42(2), 21-29.

Darwazeh, A. N. (2000). Variables affecting university academic achievement in a distance
versus conventional education setting. Quarterly Review of Distance Education, 1(2), 157-167.

Dean, P., Stah., M. Swlwester, D., & Pear, J. (2001). Effectiveness of combined delivery

modalities for distance learning and resident learning. Quarterly Review of Distance Education,
2(3), 247-254.
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Paper #4 - Changing Role of the Teacher
TEACHER AS SKEUOMORPH...Teacher as What?

John Howells’ new book, Management of Innovation and Technology (2005) is not the easiest
book to read. It is, however, quite interesting. In the first chapter he discusses skeuomorphs. A
skeuomorph, in case you have forgotten, is an element of design that has lost its original function
but is nevertheless retained. An example is the square on top of a Doric Column. Originally,
columns were made of wood, so they were topped with a wooden square to distribute the stress.
Marble and stone columns did not require this square, but for esthetic purposes it was retained,
thus becoming a skeuomorph. Other examples are watch pockets on jeans, plastic dinnerware
made to look like stoneware (including the imperfections), and the consumer version of the
Hummer, made to look like the original, but certainly not ready for the next war.

In distance education, especially online instruction that is asynchronous, the role of the teacher is
significantly different, even unrecognizable when compared to traditional classroom instruction.
In classrooms, teachers present information, talk, draw on the board, demonstrate, and take apart;
they “do it all.” The classroom teacher has a critical and necessary role. Without the teacher in
the traditional classroom, teaching and learning—education—would not occur.

Conversely, in an asynchronous, online course the instructor does none of these traditional
things. True, many of our instructional tools allow us to simulate the classroom and the functions
of the classroom teacher, but it is not the same.

We have kept the teacher, but is the teacher’s function really critical? If we look at the teacher’s
changing role superficially, as some do, one might conclude that teachers have no real purpose
anymore; they are skeuomorphs.

Admittedly, the word is a little hard to deal with, but then so is the idea that teachers have lost
their original function. However, if we are realistic, we recognize that teachers are becoming
designers, organizers, motivators, and assessors, among other things; roles that teachers have
long been advocating as vital to the education process, even more important than presenting.
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And finally, recognizing that teaching as we have known it is losing its original function is an
important—albeit first—step. As distance education leaders, we can take an important, positive
role in identifying the new teacher.

Howells, J. (2005). The management of innovation and technology. London: Sage.

Paper # 5 - Quality in Distance Education
Coal Slurry Ponds and Quality Indicators

I have a friend who says her default cable TV viewing is the History Channel. This is what she
tunes in when there is not anything else she wants to watch. She says that almost every program
IS interesting. She even mentioned a recent broadcast that was about Coal Slurry Ponds — those
ponds used to hold the water runoff from coal cleansing operations. Apparently there are
hundreds of these ponds in the coal mining regions of Pennsylvania and West Virginia. She said
she turned on the History Channel and the next thing she knew she was sitting down and
watching the entire program—she is now an expert on Coal Slurry Ponds—qgo figure!

Actually, there is something in the coal slurry pond example of importance for distance
educators, too. Most of us have watched the History Channel—a polished editing of what
appears to be old, public domain films tied together with an artful narration. Almost always the
programs are informative, persuasive, and entertaining — they are well done, and by TV
production standards, at a very low cost.

Recently, there has been in the distance education field a groundswell of interest in what some
call “best practices” and others label as “quality indicators.” Research has been conducted,
reports have been written, and a few courses have even been redesigned. In most instances the
list of quality indicators includes the following characteristics:
e The course is designed in a logical and intuitive manner, which usually means “chunking
of topics,” often into learning objects, modules and units
e Multimedia are used to present content
e Delivery of content is visually appealing, even attractive
e The course is content rich—a great deal of information about the course’s topic is
included
e The course provides for easy, quick, and meaningful interaction
e The course is structured but allows for self pacing
e Designers and Instructors are constantly critiquing and revising the course

Lists of “best practice” are often concluded with summary statements about the course being
informative, interesting, even inspiring, and certainly memorable. Well designed courses, like
programs on the History Channel, draw the learner in and keep them engaged. The “story” is
interesting and keeps the learner motivated.

And finally, high quality distance education is OBVIOUS. You really do not need check lists, or

rating scales. When you see quality you know it. If Coal Slurry Ponds can be presented in a way
that is informative and interesting, then.....!
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Paper # 6 - Planning for Distance Education
Toilet Paper to Tooth Brushes: Planning the Online Course

A few days ago, the History Channel had another of its many provocative programs. This one
discussed the history of toilet paper! Without going into the details, it was an intriguing and
interesting show—and the Sears Roebuck Catalog was the star. The show presented a nice model
for how to organize information in an interesting and informative way.

Planning the online course is a challenge to many, especially those who do not have an
instructional design background. Here is an easy and effective approach for course design.

First, a typical college level course should have 45-60 topics. These topics, sometimes called
learning objects in government military and training, are the building blocks for the course.
Topics can then be organized into modules, modules are finally organized into units. This is
called the U-M-T approach to course design (Simonson, 2006).

In other words, a unit of instruction has 3-4 modules, and each module of instruction has 3-4
topics. Topics are important ideas that students examine, or activities that students complete.

A topic or learning object in an online course is often expected to require one hour of student
effort. The learning object is organized into a lesson, comprised of an objective, multimedia
content, and a summary. Next, the learning object includes student study of readings, videos, and
other materials. Finally, a typical learning object or topic contains some type of assessment, such
as a test, assignment, or activity.

Organizing topics within a module can be simplified by following the ARCS Model (Keller,
1987). The ARCS model has been used for decades and is an effective strategy for organizing
portions of a course. The first topic in the ARCS model is used to gain the attention of the
learner and focus it on the critical issues to be studied. The second topic stresses relevance. Next,
there is an activity to help build confidence in the student. Finally, there is satisfaction building.
This is repeated for each module.

Keller’s ARCS module, combined with the U-M-T approach to online course design, may not
yield as intriguing a story as the history of toilet paper, but applying these approaches gives the
distance teacher a head start at designing an effective online course.

And finally, the History Channel is advertising another “don’t miss program — The history of the
tooth brush — Coal Slurry Ponds, toilet paper, and now tooth brushes — wow!.

Keller, J. (1987). The systematic process of motivational design. Performance and Instruction,
26(9), 1-8

Simonson, M. (2004). Coal slurry ponds and quality indicators. Distance Learning, 1(2), 50.
Simonson, M., Smaldino, S., Albright, M. & Zvacek, S. (2006). Teaching and learning at a
distance: Foundations of distance education. 3. Upper Saddle River, NJ: Prentice-Hall.
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Paper # 7 - Time Commitment for an Online Course

The most widely recognized standard for college courses is the “Carnegie Unit” which is based
on student time in class. This approach expects that for every semester credit of college credit
there should be 750 minutes of in-class work; which normally translates into 15, 50 minute class
sessions during a semester. Therefore, a three semester college level course would have 2250
minutes of class time; this translates into 45, 50 minute class sessions, or three class sessions per
week during a 15 week semester.

The general guideline for student out-of-class effort is somewhere between one hour to three
hours outside of class for every hour in class. These are 50-minute hours.

This out-of-class time would be dedicated to readings, assignments, projects, and preparation for
examinations, for example. Thus, for a three semester college level class a student would spend
on average 4500 minutes outside of class (using an average of 2 hours outside of class for every
hour in class); this translates into six hours outside of class each week.

In a traditional, classroom-based college level course, a student might be expected to spend, on
average, three hours (50-minute hours) in class, and 6 hours (50-minute hours) outside of class,
each week for 15 weeks.

If a student in a traditional course is expected to spend approximately 135 hours (of 50-minutes
each) in class and studying each semester, then an online student might be also expected to
dedicate a similar amount of time to an online class; 135 hours per semester, or 9 hours per week
for 15 weeks.

Certainly, some students would dedicate considerably more time to a class in either a traditional
or online environment, and some students might do acceptable work in less time. However, a
general guideline would be to expect an online student to commit about 9 hours per week to each
3-semester credit class in which they enroll.

Paper # 8 - Organizing the Online Course: The 5 x 5 Rule

Many are struggling with a process for organizing newly designed courses that are to be
delivered to distant learners. Originally, many merely took their existing, traditional courses and
converted them. The rationale behind this process was that the course had been taught (often for
many years) to students in a classroom and now the same content and assignments were to be
offered in an online environment. This strategy was accepted and worked, primarily because it
made sense.

As the field of distance education has matured, the old approach of converting existing courses
to distance delivery does not always work, especially as totally new courses or significantly
revised courses are designed. There are few easily applied benchmarks available to the designer
of online courses.
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Easy is a key word here. Online design models often are complex, convoluted and not easily
applied, especially by a regular instructor. Looking back, one beauty of the Carnegie unit, long
the standard for course design, was its simplicity. For every credit there had to be 750 minutes of
face to face instruction, which easily translated into 15, 50 minute class sessions, or one a week
for a 15 week semester. Three credit courses met three times a week for a 15-week semester. The
designer just had to fill those 45 class sessions with content.

Well, the old (and certainly outdated) Carnegie model is not easily applied in an online
environment. What does the designer do when looking for an easily understood “model” for
course organization? First, it may not be a good idea to look for an easy model. Unfortunately,
when the dean or department head (or general) says, “convert your courses” the instructor may
be in a difficult situation.

Here is one approach, called the 5 x 5 Rule. It goes like this, for every college credit (sometimes
called units for multi credit courses) there should be five modules of content, and for each
module there should be five topics (often called learning objects in the private sector). Thus, a
one-credit college course would have 25 significant topics, each with its own behavioral
objective. A three-credit course would have 15 modules and 75 topics. The instructor just has to
identify the seventy-five topics and prepare learning experiences related to each.

Assessment is critical to the success of any course, especially an online one. A typical course
with 3 units (credits) organized into 15 modules and 75 topics might have one or two objective
tests to examine student’s understanding of basic concepts and definitions (open book tests are
often used for this kind of assessment). Next, practical projects could be used to determine
learning for groups of modules. Four projects for a 3-credit course seems to be the norm. Finally,
a portfolio of student projects for the course might be prepared and submitted as the final
assessment activity for the course. If possible, students should present or share their portfolio
project to the entire class.

Simple, perhaps even simplistic, but also an approach that has its roots in instructional design
theory and one that can be readily and quickly applied. Actually, the editors of the Quarterly
Review would encourage articles critiquing this approach or presenting other techniques for
organizing courses for online delivery.

Paper #9 - Policy Issues for Distance Education

Recently, professors from all public universities in a midwestern state were required to sign a
policy statement dealing with intellectual property and the development of online courses. Two
ingredients of this policy statement were notable. First, all efforts of faculty were considered
“works for hire” and were entirely the property of the university system. Second, failure to sign
this statement was to be considered a statement that the professor was intending to resign their
position. Excluded were textbooks written by professors. The two-page policy statement
apparently was prepared by central administration with little or no constructive input by faculty.

Policy is defined as a written course of action, such as a statute, procedure, rule, or regulation,

which is adopted to facilitate program development (King, et.al., 2000). Distance education
policy is the written course of action adopted by institutions to facilitate the development of
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distance education programs. Policies provide a framework for the operation of distance
education. They form a set of agreed-on rules that explain roles and responsibilities. Policies can
be compared to laws of navigation, rules of the road, or language syntax. They provide a
standard method of operation, such as “no wake zone”, “keep to the right”, or “subject and verb
must match”. Policies give structure to unstructured events and are a natural step in the adoption
of an innovation, such as distance education. One key indicator that distance education is moving
into the mainstream is the increased emphasis on the need for policies to guide its effective
growth.

Berge (1998), and Gellman-Danley and Fetzner (1998) have proposed models for distance
education policy. These models have been reported and evaluated a number of times in the
literature (King, et.al., 2000; King et.al., 1998), and seem to provide a useful framework for an
investigation of distance education policy.

Policy Categories

Often in the literature, policies are divided into seven categories (King, et.al., 2000: Gellman-

Danley & Fetzner, 1998).
Policy Area #1: Academic - The key issues in this area deal with academic calendars,
accreditation of programs, course quality, course and program evaluation, Carnegie units,
grading, admission, and curriculum review and approval processes.

Policy Area #2: Fiscal, Geographic, Governance - The key issues in this area deal with
tuition rates, special fees, full time equivalencies, state mandated regulations related to
funding, service area limitations, out-of-district versus in-district relationships, consortia
agreements, contracts with collaborating organizations, board oversight, administration
cost, and tuition disbursement.

Policy Area #3: Faculty — The key issues in this area deal with compensation and
workloads, design and development incentives, staff development, faculty support,
faculty evaluation, intellectual freedom, and union contracts.

Policy Area #4: L egal — The key issues in this area deal with intellectual property
agreements, copyright, and faculty/student/institutional liability.

Policy Area #5: Student — The key issues in this area deal with student support, academic
advising, counseling, library services, student training, financial aid, testing and
assessment, access to resources, equipment requirements, and privacy.

Policy Area #6: Technical — The key issues in this area deal with system reliability,
connectivity, technical support, hardware/software, and access.

Policy Area #7: Philosophical — This key issues in this area deal with the acceptance of
distance education based on a clear understanding of the approach, organizational values
and mission, and visions statements.

Integrated policies for distance education are preferred (King, et.al., 1998). In other words,
policies that provide guidance and direction to the educational systems should seamlessly
include and incorporate the concept of distant delivery of instruction. Students should be defined
by their enrollment in a course or program, not by whether they are distant or local learners
(Simonson, 2003). Initially, distance education policies will probably need to be separate from
existing policies. Ultimately, they should be integrated to indicate that distance education is a
routine and regularly occurring component of the educational enterprise. Policies are merely
tools to facilitate program integrity.
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Paper #10 - Intellectual Property and Distance Education

If it is intellectual, can it be property

Carol Twigg, Executive Director of the Center for Academic Transformation, has written and
spoken extensively in the area of intellectual property and ownership of online courses and
course materials. A reading of the abstract of her excellent monograph “Intellectual Property
Policies for a New Learning Environment” is a requirement for any serious distance educator
(Twigg, 2000). It is well-written, informative and thought provoking.

Reading Twigg’s monograph gets one to thinking about the two words — intellectual and
property. Intellectual has a number of definitions, but most deal with the idea of the use of the
intellect, and the showing or possessing of intelligence. Intellect, by the way, is the power of
knowing and understanding.

Property, on the other hand, refers to things that are owned or possessed. Usually property means
things like land or objects that a person legally owns.

So, intellectual property is “intelligence that is legally owned.” Or, is it?

The source of the millennium, the wikipedia (can you believe doctoral students are citing the
wikipedia? Go figure!), defines intellectual property (IP) as:

“a legal entitlement which sometimes attaches to the expressed form of an idea, or to some other
intangible subject matter. This legal entitlement generally enables its holder to exercise exclusive
rights of use in relation to the subject matter of the IP. The term intellectual property reflects the
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idea that this subject matter is the product of the mind or the intellect, and that IP rights may be
protected at law in the same way as any other form of property.”

Somehow, the wikkipedia definition seems different that what is meant when the two words
defined separately.

Twigg writes eloquently about course and course materials ownership, and draws several
conclusions. Of the most interesting is the statement that “...there is a radically different — and
infinitely simpler — solution if we treat the intellectual property issue not as a legal issue but as
an academic issue,” (29). The question of ownership becomes less contentious and more
collegial when the rights of faculty and institutions are satisfied equally.

And finally, Seneca probably had it right two thousand years ago when he said, “The best ideas
are common property.”

Twigg, C. (2000). Intellectual property policies for a new learning environment. Retrieved
February 25, 2006, from http://www.center.rpi.edu/PewSym/mono2.html)

Paper #11 - Distance Learning Leaders — Who Are They?

Recently, a program of study leading to a certificate as a distance learning leader was held at
Nova Southeastern University. At the core of the six week long program was the definition
offered of a leader.

A distance learning leader is a visionary capable of action who guides an
organization’s future, its vision, mission, goals, and objectives. The leader guides
the organization and its people who have faith in the leader, and have a clear
understanding and acceptance of the organization’s worthwhile and shared vision
and goals. A distance learning leader has competence in knowing, designing,
managing, leading and visioning distance education.

The whole idea of training to develop leaders is an interesting one. The military trains its officers
to be leaders during intensive sessions such as the U.S. Marine Corps’ Basic School, a six month
immersion in all that one could imagine for the new junior Marine Officer. The Navy has the
Surface Warfare Officers School in Newport, RI, which is a series of schools for officers of
various ranks who attend several times during their naval careers. Without exception these
schools are months long, and totally dominate the time and the thoughts of those in attendance.
Then, we have West Point, Annapolis, and the Air Force Academy—certainly colleges, but also
designed to produce military leaders.

Are we naive to think we can prepare leaders of distance education organizations in two days
and six weeks of online follow up? Or, are there a common core of skills, competencies, and
ideas that can be taught, shared, and learned that will produce a new leader. Certainly the idea of
certification programs to prepare leaders is becoming wide spread, and if the marketplace
decides, then these many and varied programs must be doing something right..

And finally, as Walter Lippmann said “the final test of a leader is that [the leader leaves behind]
in others the conviction and the will to carry on...the genius of a good leader is to leave behind a
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situation which common sense, without the grace of genius, can deal with successfully.” If
distance education — distance teaching and distance learning — is to become mainstream, then
many leaders in a multitude of locations will be needed. Informed leaders who believe in high
quality and in the rigorous application of sound teaching principles to the learning process.

Paper #12 - Technology Planning and Distance Education
Most have heard about, and some have read, the U.S. Department of Education’s National

Educational Technology Plan, titled “Toward a New Golden Age In America Education.”
(http://www.ed.gov/about/offices/list/os/technology/plan/2004/plan.pdf).

One recurring theme of this plan is the importance today and in the future of distance
education/e’learning/virtual schools. According to the report “About 25 percent of all K-12
public schools now offer some form of e-learning or virtual school instruction. Within the next
decade every state and most schools will be doing so...traditional schools are turning to distance
education to expand offerings for students and increase professional development opportunities
for teachers (34-35).”

The report goes on to list and explain seven major recommendations. These seven are:
Strengthen Leadership

Consider Innovative Budgeting

Improve Teacher Training

Support E-Learning and Virtual Schools

Encourage Broadband Access

Move Toward Digital Content

Integrate Data Systems

NogsrwhE

The plan’s 46 pages are supplemented by lists of federal activities that support the use of
technology in education.

It is interesting that this plan often identifies some aspect of distance education as critical to the
future of education. Virtual schools are given special attention as important to the future of
American education. It is also significant that the importance of leadership is stressed in the plan
and is the first of the seven recommendations. It is implied that without enlightened leaders
effective technology implementation will not occur, and without technology schools will
continue to fail.

The Plan is a starting point. Schools and organizations might use the Plan as they develop their
own strategy for encouraging e’learning and distance education. Certainly, more specifics and
clear direction for implementation than found in the USDE Plan would be needed.

Distance Education has become mainstream — widely practiced, generally understood, and
critically important. Distance teaching and learning are innovations, even today, although these
two components of distance education are soon to become regular and expected aspects of
education. Our field must now live up to this long sought after importance.

E-97


http://www.ed.gov/about/offices/list/os/technology/plan/2004/plan.pdf

And Finally, in this era of grading and rating schools and training organizations, it is obvious
that the school that does not include instructional technology and distance education in its vision
for the future and its planning for today is a school that is outdated and out of touch — a school
that is failing.

The Baker’s Dozen - Implementing Distance Education: Eight Steps for Transforming an
Organization

A distance learning leader is a visionary capable of action who guides an organization’s future --
its vision, mission, goals, and objectives. The leader guides the organization and its people who
have faith in the leader, and have a clear understanding and acceptance of the organization’s
worthwhile and shared vision and goals. A distance learning leader has competence in knowing,
designing, managing, leading, and visioning distance education (Simonson, 2004).

One question distance learning leaders ask is “how do I transform my organization so it
successfully adopts appropriate distance education applications?” John Kotter (1999) wrote
clearly and forcefully about organizational transformation. By considering his ideas and relating
them to distance education, a strategic distance education transformation can be implemented.
By carefully managing the process an organization can reduce mistakes and multiply successes.

Here are the steps in the process.

First, establish a sense of urgency. Most likely this will be by identifying the major opportunities
offered by adopting distance education strategies. Outcomes should be identified, such as more,
and more diverse, students, cost savings, more compelling instruction, and even more satisfying
interaction with learners.

Second, form a powerful planning group. The team that develops the plan for an organization
must have enough power to lead the effort, and have the correct opinion leaders so the members
of the organization will be changed. Change comes because of manager’s directions, and
because of opinion leader’s influence.

Third, create a vision. Visioning is one of the most important but most poorly understood aspects
of the change process. The vision directs the transformation effort and is a “rallying cry” for the
organization.

Fourth, communicate the vision. The planning group is the key here. Opinion leaders and
powerful managers can present the vision, but they must also “live” the vision. Changes should
be observable. Trainers and teachers should see changes in their leaders.

Fifth, give power to those who act on the vision. Risk taking should be encouraged and the
activities and actions of those who adopt distance education should be supported.

Sixth, plan for and create short term wins. Visible, early, and impressive distance education
events and activities should be orchestrated by the planning group. If trainers and teachers can
see the relative advantages of adopting distance education strategies they will be more willing
and more ready to try on their own.
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Seventh, combine and collect successful distance education activities to produce more change.
Hire, promote, and encourage those who practice distance education, and continue to support
ongoing activities.

Eighth, incorporate distance education successes. Clearly show how distance education events
are connected to the organization’s mission, and to other educational and training activities.
Continue to develop new leaders to insure a succession of support.

A leader can control change, an inevitable process. The eight steps described above will help
start the distance education transformation — if it is not already too late!

Kotter, J. (1999). Making change happen. In Hesselbein, F. & Cohen, P. Leader to leader. New
York: Drucker Foundation.

Simonson, M. (2004). Distance learning leaders — Who are they? Distance Learning. 1(3), 48.
Greenwich, CT: Information Age Publishing.
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Microsoft U.S. Partners in Learning

Executive Summary

Despite real improvements in access to, and use of, information and communication technology (ICT) in
education, many students and teachers still lack basic access to technology and training. The result is a
widening ICT skills gap that contributes to disparities in the quality of life, competitiveness, and economic
development. Microsoft Corporation’s commitment to education in the United States, which is long-
standing and proven, is about providing innovative tools, programs, and practices to help students and
educators realize their full potential. Through the Partners in Learning initiative, Microsoft takes that
commitment to the next level by focusing its resources—people, partnerships, services, philanthropy, and
products—on stimulating positive change in education.

Partners in Learning seeks to address the digital inclusion issues facing education today by facilitating
access to technology and training. Microsoft recognizes the need for students, teachers, and
administrators not only to master the technical skills needed to use technology successfully, but also to
understand how technology can be integrated throughout the academic environment to help make
teaching and learning more rewarding for teachers and students.

Investing in 21°%" Century Teaching and Learning

The call for education reform has intensified in recent times as a direct result of increasing economic,
technological, and societal demands outside of school and an ambitious, digital generation of students
inside of school. Government and education leaders are discovering that an education system designed
decades ago may not be sufficient to prepare today’s students for tomorrow’s challenges. New
technologies, changing demographics, and economic globalizations are forcing leaders to confront long-
held assumptions about education while raising the following additional questions:

o What does a school with rigorous curriculum that students are actually excited to attend look like?

e What implications do emerging economic and demographic shifts have for the U.S. public
education system?

¢ What skills and knowledge do students need to have to be prepared for college and then to be
successful in the workplace?

e How can schools increase not just access to technology, but also the capabilities of individuals to
use these tools effectively?

o What assumptions about the way students are educated must change to reach this current
generation of students?

e |sit possible to create a system of education that adapts to the individual student’s needs instead
of the individual student adapting to the system’s needs?

¢ What new capabilities are needed to bring about this systemic reform?

The answers to these questions will not be found by bolstering Industrial Age structures, methods, and
systems. The Council on Competitiveness succinctly summed up the challenge by stating, “To thrive in
this new world, it will not be enough—indeed, it will be counterproductive—simply to intensify current
stimuli, policies, and management strategies and to make incremental improvements to organizational
structures and curricula.”’ Instead, leaders must think anew with institutions about tools and strategies
that will adequately address today’s challenges.

Microsoft’'s new Partners in Learning program was created in part to help leaders work through these
questions to design 21 century education systems. Microsoft understands that there are no easy
answers to these questions, which is why the Partners in Learning program aims to help individuals and
organizations develop the capacity needed to adapt to the increasingly complex world in which we live.

! Council on Competitiveness, Innovate America, December 2004.
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A critical aspect of building this capacity involves developing a shared vision for what a changed
education system could look like. Through the Partnership for 21% Century Skills, a coalition of education
groups and businesses, Microsoft has been working intensively to identify the elements that define 21%
century teaching and learning. These elements include the foIIowing:2

1. Emphasize Core Subjects: The foundation for 21% century learning begins with mastering the
basic skills found in the core subjects such as reading, math, and science. This learning
foundation also includes encouraging high-school students to take more rigorous courses such
as those outlined by the America Diploma Project and the State Scholars Program.

2. Emphasize Learning Skills: Learning skills are comprised of information and communication
skills; critical-thinking and problem-solving skills; and interpersonal and self-directional skills.

3. Use 21° Century Tools to Develop Learning Skills: Students who lack access to and the
ability to use digital technology will increasingly be at a disadvantage in work and life. Schools
must promote “digital inclusion” where the focus is not just on simply increasing access to
technology, but more important, helping individuals develop the capacity to use those tools to
support their developing learning skills.

4. Teach and Learn in a 21* Century Context: Students need to learn academic content through
real-world examples, applications, and experiences both in and out of the classroom.

5. Teach and Learn 21 Century Content: The challenges of the 21% century society require
students to develop better global awareness; financial, economic, and business literacy; and civic
literacy.

6. Use 21° Century Assessments that Measure 21° Century Skills: Policymakers and schools
must develop new strategies and tools to assess student mastery of these skills and knowledge.

These elements build on the work already underway to hold schools accountable for ensuring that all
students can achieve high academic standards. They also complement the recent call for more rigorous
high-school courses to help ensure students are better prepared for college. But these elements go a
step further to describe a set of expectations that are benchmarked not just against other states, but
against competing nations and the needs of a 21 century society. And as explained later, these
elements describe the type of education today’s generation of students expects to receive.

Microsoft is seeking partners that can make this vision become a reality. Through its Partners in Learning

program, Microsoft is committed to investing its resources—people, partnerships, services, philanthropy,
and products—to help these partners develop models of a 21° century education system.

The Challenge of a Changing Economy

The United States faces new challenges created in transitioning from a manufacturing-based economy to
an Innovation Economy based on knowledge, services, and ideas. In this Innovation Economy, the most
valuable assets are not physical materials or natural resources, but human capital—the skills, capabilities,
and education of individuals. Economic growth is driven by brainpower instead of the horsepower that
came to define the mass production era of the Industrial Age.

National and state leaders are wrestling with the reality that the same telecommunication networks that
integrate nations into the global economy also bring new competitors to their doorstep. While in the past,
people went to where the jobs were located, jobs today go to wherever the skilled people are located.
Previous competitive advantages such as geographic location are no longer sufficient for future success
since financial investments and new jobs can go nearly anywhere that talent is located.

Zpartnership for 21st Century Skills, Learning for the 21st Century, June 2003.
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As a result of this shift to jobs going where the talent is, a region’s competitive advantage will increasingly
be linked to the quality of its education system and the capability of that system to cultivate the skills
required by emerging industries. Those communities that can attract, educate, and, perhaps most
important, retain highly-skilled, diverse individuals will thrive while those that do not will see their
economy and quality of life steadily erode. State leaders are discovering that their economic counterparts
are not just neighboring states, but increasingly other nations like India and China who are rapidly
developing a highly skilled workforce. Remaining competitive in this global economy requires leaders to
understand that tomorrow’s economic growth is driven by today’s student achievement gains.

For students to be competitive in the new Innovation Economy, their education system, with deliberate
speed, must not only do a better job teaching the core subjects, but also equip them with the advanced
skills required by new jobs. According to Federal Reserve Chairman Alan Greenspan, “Basic credentials,
by themselves, are not enough to ensure success in the workplace. Workers must be equipped not
simply with technical know-how, but also with the ability to create, analyze, and transform information and
to interact effectively with others.”

New skills are also needed to master the growing number of technology tools being deployed at home,
school, leisure, and work. When individuals cannot benefit from the opportunities provided by these
technologies, it excludes them from competing for new jobs or participating in other aspects of society.
The resulting skills gap contributes to other disparities, including competitiveness, economic
development, intellectual development, and overall quality of life. Microsoft believes that “digital inclusion”
involves not just increasing access to technology, but more important, teaching individuals the technical
skills that allow them to integrate that technology into what they do at home, school, leisure, and work.

Despite this need for more advanced skills, the U.S. education system remains unchanged for the most
part. Former U.S. Secretary of Education Rod Paige noted “The way we organize schools and provide
instruction is essentially the same as it was when our founding fathers went to school. Put another way,
we still educate our students based on an agricultural timetable, in an industrial setting, but tell students
they live in a digital age.” During a recent speech before the nation’s governors, Bill Gates, Chairman of
the Board and Chief Software Architect of Microsoft Corporation, described the challenge in even more
urgent terms: “Our high schools were designed 50 years ago to meet the needs of another age. Until we
design them to meet the needs of the 21st century, we will keep limiting—even ruining—the lives of
millions of Americans every year.”5 Partners in Learning grew out of this desire to redesign schools to
better serve the needs of today’s youth.

The Challenge of a Changing Class of Students

The pressure for schools to change is also coming from another source—students themselves. While
there are similarities between this generation and previous ones, there are also startling differences. The
students arriving at schools today have fundamentally different attitudes, expectations, and experiences
compared to previous generations.

Current research is helping us better understand this current generation of students. These studies are
helpful in depicting broad generational characteristics and growing trends; but they may not describe the
experience of every young person. As such, educators still must approach each student for who they
are—an individual with unique experiences, strengths, and needs. Nevertheless, it is still helpful to try
and understand some of the broader generational themes that help to describe today’s youth.

Born between 1980 and 2000, they are a generation nearly as large as the Baby Boomers, yet they are
also the most ethnically diverse generation America has seen.® They are often referred to as Generation

3 Greenspan, Alan. “The Evolving Demand for Skills.” Speech delivered at the U.S. Department of Labor National Skills
Summit, April 11, 2000.

4 U.S. Department of Commerce, Visions 2020, September 2002.

% Gates, Bill. Speech delivered at the National Education Summit on High Schools, February 26, 2005.

® McKennam, Kevin. “Selling Online to Generation Y.” Property/Casualty Insurance January/February 2005. March 12, 2005.
<http://www.namic.org/pcimagazine/050102/genY .asp>
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Y, NetGen, the Digital Generation, and the Echo Boomers But an ABC News poll of teens found that
their preferred name of choice was “the Millennials.”’

As with all generations the Millennials have been shaped by their times. Neil Howe and William Strauss
have remarked that, “They’re the ‘Babies on Board’ of the early Reagan years, the ‘Have You Hugged
Your Child Today’ sixth graders of the early Clinton years, and the teens of Columbine. "8 They are the
“child” in the No Child Left Behind Act of 2001 and the first generation to grow up in the post-9/11 world.

Millennials have led heavily structured lives with parents shuffling them from one activity to another all
under the watchful eyes of teachers, coaches, tutors, and music instructors. The wide-ranging child
protection laws and safety products that came out of the 1980s have made Millennials one of the most
sheltered generations. They are self-confident and optimistic. Many are their family’s computer
information officer (CIO) and believe that education is cool, parents are role models, and integrity is
admirable. Researchers are finding the Millenials as describing themselves as ambitious, optimistic,
influential, and unique especially in growing up in a more digital age:

e Ambitious: Almost 82 percent of teenagers say they are certain to attend college compared to
only 50 percent in 1966.° Eighty-eight percent have specific goals for the next five years and 78
percent believe they will achieve their life goals. 10

e Optimistic: Three quarters of teenagers feel optimistic about the future. Only six percent believe
that life will be worse when they are 21 compared to 25 percent of teens in 1966."" Almost 80
percent believe they will be better off financially than their parents

e Influential: Nearly 80 percent of teenagers feel that their voice counts and 83 percent believe
that they can make a difference in the world."™ Teens also influence their parents’ purchasing
patterns. An astonishing two- th|rds of online 17-year-olds say that they have influenced the
purchase of their family’s car.'

e Unique: More than 69 percent of Millennials feel their generation is unique compared to only 50
percent of Baby Boomers.'® This sense of uniqueness is reinforced by an increasing number of
products and services customized to fit their specific needs and attitudes.

e Growing Up Digital: Millennials are perhaps best known for having come of age with the
Internet. Researchers are finding that the Millenials have spent their entire lives surrounded by
computers, cell phones, video games, MP3 players, DVDs, and digital video recorders:

» 90 percent of students between the ages of 5 and 17 use computers.'®

" Howe, Neil and Strauss, William. Millennials Rising. New York: Vintage Books, September 2000. P. 12

8 Howe, Neil and Strauss, William. Millennials Rising. New York: Vintage Books, September 2000. P. 4

® Geraci, John and Larry Brown, ed. “Then (1966) and Now (2002): How Have Teenagers Changed?” Trends & Tudes,
November 2002. March 12, 2005. <http://www.harrisinteractive.com/news/newsletters_k12.asp>

10 Allerton, Haidee. “Generation why: They promise to be the biggest influence since the baby boomers.” Training &
Development, November 2001.

1 Geraci, John and Larry Brown, ed. “Then (1966) and Now (2002): How Have Teenagers Changed?” Trends & Tudes,
November 2002. March 12, 2005. <http://www.harrisinteractive.com/news/newsletters_k12.asp>

12«Managing Generation Y,” Business Week Online. September 28, 2001. March 12, 2005 <
http://businessweek.com/smallbiz/content/sep2001/sb20010928_113.htm> Book excerpt from Martin, Carolyn Ph.D., and
Tulgan, Bruce. Managing Generation Y: Global Citizens Born in the Late Seventies and Early Eighties. HRD Press, 2001.

B youth Intelligence and OTX, “Teens and Politics.” November 8, 2004. March 13, 2005.
<http://www.trendcentral.com/trends/trendarticle.asp?tcArticleld=1224&tcCatld=5>

14 Gerci, John, Silsbee, Peter, Fauth, Sarah, and Campell, Jennifer, Understanding Youth: What Works and Doesn't Work When
Researching and Marketing to Young Audiences Interactive Power. Harris Interactive 2000; Harris Interactive Inc. “Nickelodeon
Online/Harris KidPulse,” July 2000.

15 Keeter, Scott, et al. “The Civic and Political Health of the Nation: A Generational Portrait.” The Center for Information &
Research on Civic Learning and Engagement (CIRCLE). September 19, 2002. August 7, 2003.
<http://www.civicyouth.org/research/products/youth_index.htm>.
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» Nearly 97 percent of students between the ages of 12 and 18 routinely use the Internet—
more than any other age group."’

» In 2003, the time spent using the Internet exceeded the time spent watching TV for 13 to
24-year-olds."®

» Children’s cell phone ownership has increased 111 percent since 2001."

» 74 percent of online teens use instant messaging.20

» One in five of those under age 30 have an MP3 player compared to only one in seven of
younger Baby Boomers (ages 40—48)."

Millennials have come to expect technology to be a part of their environment. It is an extension of the way
they communicate with each other, entertain themselves, and interact with the world. Not surprisingly,
researchers are finding that Millennials also turn to technology as an extension of the way they learn:

o Nearly 94 percent of online teens use the Internet for school research.?

e 85 percent of 14 to17-year-olds and 77 percent of 10 to 13-year-olds go online to do
schoolwork.?®

¢ More than 60 percent of students say the Internet is very or extremely important for their
schoolwork.?*

o 12 percent of 9 to 13-year-olds turn first to the Internet to learn about health issues before they
turn to a parent or teacher.”

The experiences of this generation have shaped what they expect from their education system. They
understand that education is critical for their future success and attaining their ambitious goals.

Millennials are not afraid of taking difficult courses, but they do want to be engaged in ways that
demonstrate the relevancy of what they are learning. To pursue their own interests, students want more
options and choices with their courses and activities. Students have become accustomed to products and
services customized not just for their age group but also for their individual interests and, as a result, want
to have an education that is customized to their unique strengths and needs. And perhaps the most
obvious expectation is that technology will be an integral part of their education. The call for digital
inclusion is the loudest from the digital generation itself.

Are Schools Meeting the Challenge?

At a time when education is more important than ever before, many organizations are reporting gaps in
the U.S. education system:

e Achievement Gap: African-American students scored on average 30 points lower than white
students in the National Assessment of Education Progress (NAEP) fourth-grade reading exam.

16 U.S. Department of Commerce. Economics and Statistics Administration. National Telecommunications and Information
Administration. A Nation Online: How Americans are Expanding Their Use of the Internet. February 2002. August 7, 2003.
<http://www.esa.doc.gov/nationonline.cfm>

7 Cole, Jeffrey I., et al. Surveying the Digital Future, Year Four USC Annenberg School Center for the Digital Future,
September 2004.

18 “Born to be Wired: The Role of New Media for a Digital Generation; A New Media Landscape Comes of Age: Executive
Summary.” Yahoo! and Carat Interactive. July 2003. August 7, 2003. <http://biz.yahoo.com/bw/030724/245198_1.html>.

19 Spectracom press release. “Kids’ cell phone ownership grows,” September 3, 2004.

2| enhart, Amanda, Lee Rainie, and Oliver Lewis. Teenage Life Online. Pew Internet & American Life Project. June 20, 2001.
August 7, 2003 <http://www.pewinternet.org/reports/toc.asp?Report=36>.

2L Raine, Lee. “iPods and MP3 Players storm the market” Washington, D.C.: Pew Internet & America Life Project, February 14,
2005. March 13, 2005. <http://www.pewinternet.org/PPF/p/1047/pipcomments.asp>

22 Amanda Lenhart, Lee Rainie, and Oliver Lewis. “Teenage Life Online: The Rise of the Instant-Message Generation and the
Internet’s Impact on Friendships and Family Relationships.” Washington, D.C.: Pew Internet & America Life Project, 2001.

2 U.S. Department of Commerce, A Nation Online: How Americans are Expanding Their Use of the Internet. Washington, D.C.:
NTIA and ESA, February 2002.

2 Cole, Jeffrey 1., et al. “Surveying the Digital Future, Year Four” USC Annenberg School Center for the Digital Future,
September 2004. March 13, 2005. <http://www.digitalcenter.org/downloads/DigitalFutureReport-Year4-2004.pdf

% Homeier, Barbara, MD. “KidsPoll: Children Chime in About Health Literacy and Where They Go for Answers.”
KidsHealth.org. January 14, 2005. March 13, 2005. <http://kidshealth.org/breaking_news/health_literacy_kidspoll.html>
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By the time African-American students reach eighth grade, only 12 percent can read proficiently
and only 7 percent are proficient in math.?®

% paige, Rod, “Naked Partisans,” Wall Street Journal July 15, 2004.
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e Students Leaving the System:

Despite 82 percent of teenagers saying Losing Students Over Time
they are certain to attend college, far Pl : : :
fewer actually do. For every 100 mmauR

students who enter the ninth grade,

only 67 will graduate from high school
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of high schools do not offer advanced

placement courses.”®
e Graduation Rate: Nearly 30 percent of high-school students drop out of high school.?

e Unprepared for College: The percentage of students who left high school with the skills and
qualifications necessary to attend college is estimated to have only been 34 percent in 2002.%°
Approximately 61 percent of students who attended a public two-year college and 25 percent
who first attended a four-year college required at least one remedial course.”’ Only 18 percent of
college professors feel that most of their students come to college extremely or very well-
prepared, with just three percent saying extremely well.*?

e Math and Science: Less than 15 percent of U.S. students have the prerequisites even to pursue
a scientific or technical degree in college.*

While these gaps increase in the United States, observers are finding that other nations are increasing
both the capacity and quality of their education systems in an effort to attract Innovation Economy jobs.

e The results of other nations’ efforts are evident in recent assessments that show international
students outperforming their American peers. On the Third International Mathematics and
Science Study (TIMSS), American nine-year-olds scored above the international average, 13-
year-olds near the average, and 17-year-olds significantly below the average.

e According to the latest results from the Program for International Student Assessment (PISA),
America’s 15-year-olds performed below the international average in mathematics literacy.
Students in 25 out of the 38 comparison countries outperformed American students in their ability
to apply mathematical concepts to real-world problems.34

2T Ewell, Peter, Jones, Dennis and Kelly, Patrick, Conceptualizing and Researching the Education Pipeline. Boulder, Colorado:
Center for Higher Education Management Systems, Summer 2003.

28 Spellings, Margaret. “Leaving No High School Student Behind.” Prepared Remarks for Secretary Spellings at the National
Association of Secondary School Principals Annual Convention. February 25, 2005.

% Green, Jay, Ph.D., Winters, Marcus. Working Paper: Public High School Graduation and College-Readiness Rates: 1991—
2002. Manhattan Institute for Policy Research. February 8, 2005.

% Green, Jay, Ph.D., Winters, Marcus. Working Paper: Public High School Graduation and College-Readiness Rates: 1991—
2002. Manhattan Institute for Policy Research. February 8, 2005.

31 U.S. Department of Education, National Center for Education Statistics. (2004). The Condition of Education 2004 (NCES
2004-077). Washington, DC: U.S. Government Printing Office.

32 peter D. Hart Research Associates/Public Opinion Strategies. Rising To The Challenge: Are High School Graduates Prepared
For College And Work? February 2005.

3 Competitive paper or PCAST report

3 Lemke, M., Sen, A., Pahlke, E., Partelow, L., Miller, D., Williams, T., Kastberg, D., Jocelyn, L. (2004). International
Outcomes of Learning in Mathematics Literacy and Problem Solving: PISA 2003 Results from the U.S. Perspective. (NCES
2005-003). Washington, DC: U.S. Department of Education, National Center for Education Statistics.
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e China alone graduates more than 220,000 engineers a year compared to the United States’ total
of 60,000.%

e Not surprisingly, the nations who are improving the quality of their education systems are the
same who are experiencing substantial economic growth. According to Goldman Sachs, India
has a growing middle class of 200-million people, and the average income has already risen by
60 percent.*

As industries are reorienting themselves for the Innovation Economy and unique needs of the Millennials,
are schools making the adjustments needed to better serve this generation?

Researchers have only recently begun asking students about their school experience, but the results only
contributed to the evidence of a growing disconnect between school systems and the students they
serve:

¢ Less than one-quarter of high-school graduates feel that they are significantly challenged and
face high expectations to graduate from high school.”’

¢ An overwhelming majority of graduates say that they would have worked harder if their high
school demanded more of them

and set higher academic 12™ Graders Perception About School
standards.® 0%
e Only 28 percent of 12" graders so%
; 39%
say that schoolwork is often or 40%
. 0,
always meaningful—down from a0% 28% o100
40 percent in 1983.% s °
e Only 21 percent of 12" graders 0%
say that their courses are very "
interesting_40 School work is often or always ~ Courses are quite o very interesting  School learning will be quite or very

meaningful important in later life
| 1983 @1990 01995 B 2000

The purpose of the Partners in Learning

program is to invest in and promote new models of education that respond to these demands and help
every child reach their full potential. Partners receive support to develop new approaches to education
that keep students engaged in their education while equipping them with 21 century skills. Partners in
Learning also strives to address the unique expectations Millennials have of schools, such as ensuring
that they have access to, and the capability to effectively use, advance technology tools as part of their
learning environment.

Partners in Learning: Leadership to Help Transform Teaching and
Learning

The recent education reform movement in the United States has raised expectations for all students, from
all races, incomes, and backgrounds. Not only does society believe that all students can learn and
achieve high standards, society is now holding the education system accountable if the students fail to do

% Flannery, Russell. “Hiring Hall.” Forbes. July 26, 2004.

% Cooper, Kathryn. “India is catching the Chinese dragon.” TimesOnline. February 6, 2005. March 13, 2005.
<http://business.timesonline.co.uk/article/0,,9556-1471469_2,00.html>

37 peter D. Hart Research Associates/Public Opinion Strategies. Rising To The Challenge: Are High School Graduates Prepared
for College and Work? February 2005.

% peter D. Hart Research Associates/Public Opinion Strategies. Rising to the Challenge: Are High School Graduates Prepared
for College And Work? February 2005.

¥ U.S. Department of Education, National Center for Education Statistics, The Condition of Education 2002, NCES 2002-025,
Washington, DC: U.S. Government Printing Office, 2002.

40U.S. Department of Education, National Center for Education Statistics, The Condition of Education 2002, NCES 2002-025,
Washington, DC: U.S. Government Printing Office, 2002.
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so. So for more than a decade, Microsoft has worked with communities, educators, and young people to
support education reform and expand the world of learning through technology.

But the new challenges confronting schools require new approaches to education. Schools need help in
developing the capabilities for promoting digital inclusion and supporting 21% century teaching and
learning. The Partners in Learning initiative was created by Bill Gates and Microsoft CEO Steve
Ballmer—in consultation with a worldwide panel of advisors from government education ministries and
institutions—to bring fresh ideas and new perspectives to the education reform discussion.

With the Partners in Learning program,
Digital Literacy for Al Educated Competitive Microsoft is taking its commitment to
Worlkforce education to the next level by investing
its resources—people, partnerships,
services, philanthropy, and products—
in stimulating positive change in
education in the United States and

ImEree ieslingel oY other countries. Partners in Learning is
unique because of its focus on
B p— developing the individual and

Grants

organizational capacities needed to
support 21% century teaching and
learning, digital inclusion, and education reform. Guided by local advisory boards, these investments offer
the opportunity to provide innovative, 21 century models in the way the education system prepares
teachers, designs schools, delivers instruction, and turns around low-performing schools.

During a five-year period, Microsoft is investing millions of dollars in cash grants, in technology, and in
human capital to assist state and local governments and education communities in developing
partnerships that advance the use of technology to improve education. In addition, these partnerships will
have access to the expertise of Microsoft’'s employees to help with their own innovation efforts.

The U.S. Partners in Learning program is composed of two primary efforts:

1. Investments: Partners in Learning provides investments, during five years, to develop and
implement public/private partnerships that will help increase the capacity of schools to use
technology as part of their education reform efforts. These partnerships will be designed around
the components considered vital towards digital inclusion in schools: teacher and school leader
training; assessments and certifications; digital content and curriculum integration; technology
support; and research and reporting. Ultimately, these programs will seek to provide models of
21% century teaching and learning.

Three investment models are available to fund public/private partnerships:

. National Program: For governments and education leaders who are interested in
partnering with Microsoft to deliver curricula, tools, and resources to assist leaders.

. State Innovation Partnerships: Microsoft has established five-year public/private
partnerships, with selected states, to build innovative solutions for the areas listed above
that have yet to be developed or deployed by the state due to resource limitations. The end
result will be a broad and diverse set of models that can serve as blueprints for other
schools or educators.

. Mid-Tier Project Partnerships: Many of the most innovative education projects are driven
by organizations at a local and regional level. However, limited resources prevent many of
these projects from growing, scaling up, and serving a broader community. In response,
under this model, Microsoft is partnering and investing in opportunities to build out and scale
proven, successful models for increasing digital inclusion.
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2. Fresh Start for Donated PCs: Computers that are donated to schools often lack installed or
properly licensed operating system software. To remove this barrier to computer use and
increase access to technology, Fresh Start for Donated Computers provides primary and
secondary (K-12) schools with the Microsoft® Windows® 98 Second Edition or Windows 2000
operating system licenses for donated computers at no charge. More than just a one-time
giveaway of technology, Partners in Learning is a long-term commitment by Microsoft to partner
with government, schools, and teachers to support the systemic changes needed.

Conclusion

Microsoft believes that we can help every child reach their full potential. The investments made through
Partners in Learning now are creating a multitude of resources—leadership training, teacher
development, curriculum and assessments tools, and school-based technology support—that can help
communities establish sustainable models for digital inclusion and 21 century teaching and learning.

The actions taken by governments, schools, and businesses now will determine the future. The essential
principle guiding Partners in Learning is a belief that education transforms lives, families, communities—
and, ultimately, states, nations, and the world in which we live. Microsoft invites you to join us in this
discussion and advancing the agenda of 21% century learning.

Examples of State Projects

Washington

A partnership with the State of Washington strives to transform teacher preparation to help ensure teachers are ready to teach in
modern classrooms. New digital tools and assessments are being developed to help individualize instruction with a particular
focus on the Washington Assessment of Student Learning (WASL) and 21 Century Skills.

Michigan

Michigan teachers are benefiting from the creation of online grade-level content expectations mapped to specific curriculum.
Training is provided through a Leadership Institution to help the lowest performing schools develop the capacity to implement
research-based school improvement strategies.

Florida

With greater accountability comes the need for more sophisticated data systems. Through this partnership with the State of
Florida, classroom level “Digital Dashboards” linked with classroom-level, district-level, and state-level data are being created to
give teachers a “whole-system view” of their students. Teachers can see warning signs of student achievement decline and
receive recommendations for appropriate interventions that can be immediately applied. The partnership is also piloting a
teacher—to—teacher peer coaching model to infuse daily professional development into the life of the schools.

Virginia

Some of Virginia’s most challenged schools will soon benefit from a new program that creates “Turnaround Specialist” Principals.
This executive education program, designed by the University of Virginia’s education and business schools, is specifically
designed to build a cadre of experts charged with turning around consistently low-performing schools.

Pennsylvania

Microsoft has partnered with the School District of Philadelphia to create a model “School of the Future.” This 700-student high
school incorporates innovative planning and technology solutions in all aspects of the school development—from its architecture
to curriculum. A college of education curriculum is being developed to help others learn how to use the team strategies, materials,
and processes that were used to build the School of the Future.

New Mexico

The partnership with the State of New Mexico focuses on closing the achievement gap of at-risk students through data-driven
decision making and improving teacher quality with respect to 21* century teaching and learning. The partnership is also working
to redefine and increase parental involvement through using new technologies.
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1. Introduction

In the current operational environment, the ability to rapidly adapt to changing conditions is
critical for mission effectiveness. There is a need to move seamlessly between combat
conditions and routine stability operations, from kinetic to non-kinetic engagements. Moreover,
given the increasing emphasis on expeditionary warfare, our forces are challenged with the need
to adapt to uncertain mission constraints and complex culturally diverse situations. Our forces
must be able to deploy anywhere in the world on short notice, have the ability to engage an
unknown culture, and perform missions ranging from disaster relief to combat. Under this new
context, it is no longer sufficient to train for a particular mission in a particular part of the world.
Instead, it is necessary to bring current lessons into the classroom as rapidly as possible so that
the educational system keeps pace with evolving mission contexts.

At the same time, the Army needs to prepare for a variety of additional stressors on the
educational and training structure. For instance, given the high operational tempo and the ever-
present potential for cutbacks in the future, it is possible that there will be reductions in training
resources, leading to larger and/or shorter in-person classes. Likewise, as personnel are
increasingly deployed around the world, it will be necessary to enhance the ability to foster
distributed learning and embedded training technologies. Collectively, then, the Army is
challenged with a critical issue affecting how soldiers will learn in the future:

= How can the Army enable training and education that is increasingly relevant to the
modern operational context, increasingly reliant on fewer resources, and increasingly
distributed?

In other words, there is a need similar to that on the battlefield, where force multiplier
technologies are needed to enable fewer personnel to do more in varied ways — Alternative
learning approaches are needed that can act as effective *““force multipliers™ for training and
education by enabling superior learning that can occur anytime, anywhere, leading to
increasingly effective operational personnel.

The answer to this complex issue no doubt lies in the creative use of novel learning technologies
and approaches such as distance learning, games, immersive simulations, automated feedback,
interactive multimedia instruction, and intelligent tutoring. For instance, distance and blended
learning opportunities, as well as intelligent tutoring systems, can provide opportunities to learn
when direct access to instructors is limited. Similarly, technologies such as games have the
potential to address current lessons learned to the extent that they incorporate ongoing input
from the field and to the extent that they provide mechanisms to easily author content.

However, although increasing reliance on alternative instructional technologies seems an
inevitable method to address learning in the future, given the range of potential technologies, it is
essential to address issues such as:

= How do you determine the best fit between the teaching technology and the task to be
learned?
= How can we assess the costs and effectiveness of alternative technologies?
In this manuscript, we address these issues by focusing on the broader educational context in
which these technologies must be embedded. Whether interactive multimedia, games, or
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immersive simulations, we argue that these technologies will only be effective to the extent that
they address the right objectives to be learned, through technologies that enable the right
conditions and feedback for learning. Only then will these technologies truly become force
multipliers for training and education.

2. The Objectives, Conditions, & Measures (OCM) Framework

To promote effectiveness, an essential first step in selecting a novel learning technology —
whatever that technology may be — is to carefully consider the knowledge, skills, and abilities to
be learned. While this is not a novel argument, it remains a critical one, for too often technology
drives training development in the absence of deep consideration of what the training is actually
supposed to accomplish. As a general rule, training that involves a stronger needs analysis tends
to produce more positive gains in learning (Bennett & Arthur, 1996).

Accordingly, over the years, a number of technigues have been developed to ensure that training
content adequately addresses the critical competencies that are required for effective
performance. These techniques go by various names, such as Instructional Systems Design
(I1SD; Goldstein, 1993) or the Systems Approach to Training (SAT; Kozlowski & Salas, 1997).
In all cases, there is an emphasis on understanding the organization’s readiness for training; the
knowledge, skills, and abilities (KSAs) that are required; and an analysis to identify which
personnel are likely to benefit most.

Within this larger context, as part of the Defense Advanced Research Projects Agency’s
(DARPA) DARWARS program, Aptima and its colleagues at BBN Technologies formalized the
Objectives, Conditions, and Measures (OCM) Framework as a method to address the training
design issue, beginning with training objectives (e.g., Weil, Hussain, Brunyé, Sidman, & Spahr,
2005). As shown in Figure 1, the approach starts with a consideration of objectives, which
should be directly linked to the required mission critical competencies. These objectives must
then be matched to appropriate training experiences (e.g., taking a particular role in a specific
scenario, or doing a specific multimedia exercise, which addresses a target set of skills). The
important step here is to specify the characteristics or conditions of the learning environment and
tasks to make sure they match the training needs by creating opportunities to learn and practice
the critical skills (What is the fit between teaching technology and the content to be learned?).
Simply put, if the correct opportunities are not created, learning of the required skills will not
occur. Finally, trainee responses within the learning environment need to be identified, mapped
to objectives, and recorded. Measures can and must be made based on performance and then they
must be extracted to provide meaningful assessment and feedback. This process therefore serves
to embed the training technology — whether novel or old, in-person or distributed — in a sound
framework that creates the learning environment. We contend that this type of design is and will
be the essential step in ensuring that novel training approaches become effective.
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Figure 1. The Objectives, Conditions, & Measures Framework (e.g., Weil et al., 2005).

3. An Example: The Potential of Gaming Technology

Game-based training applications are becoming increasingly relevant for military training,
largely due to their ability to promote engagement as well as training anytime, anywhere. Yet,
despite their potential, significant challenges remain — both technical and non-technical — in the
effort to move from gaming to training. Hence, games serve as a useful example to illustrate
some of the key challenges facing the introduction of novel learning approaches.

For instance, in an effort sponsored by DARPA to evaluate the requirements for making games
into training systems, Aptima and BBN technologies studied the potential of an existing, off-the-
shelf game to provide training on teamwork skills such as communication, back-up, monitoring,
and leadership (e.g., Freeman, MacMillan, Haimson, Weil, Stacy, & Diedrich, 2006; Weil et al.,
2005). The game evaluated was Neverwinter Nights by Bioware Corporation, supplemented with
a Voice Over IP capability for verbal communication (Figure 1). The game provided a fantasy-
based setting in which a Platoon at Ft. Benning played roles ranging from archers to wizards.

Figure 2. The game Neverwinter Nights (Bioware Corp.)
employed to study teamwork skills training.

Findings indicated that the game did indeed provide opportunities to practice teamwork skills —
for instance, the soldiers engaged in acts in which coordination and communication between
players with different capabilities was essential to success. Yet, results also indicated that much
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had to be done to engineer effective learning — the research team manipulated the capabilities of
the characters in order to ensure that the players had to work together to defeat the enemy (i.e.,
only the combined capabilities of a wizard and an archer would be effective). Similarly, the
game scenario had to be authored to create the right learning events — pilot testing revealed that
it was not sufficient to merely jump into the game, for opportunities that forced teamwork had to
be created. In other words, the training conditions had to be carefully created, and moreover,
measures of the performance for feedback were essentially absent from the game and had to be
added (in this case, through observers).

As this example illustrates, then, technical challenges such as authoring do indeed remain —
games cannot simply be used effectively right off the shelf. Moreover, beyond technical issues,
there is also a related challenge to find ways to bring current lesson learned in to the training
environment. The ability to easily author is necessary because of the evolving operational
environment — static scenarios and environments that don’t change over time will not suffice.
So, in addition to the technical challenges, to make tools such as games — and other novel
learning technologies -- really relevant, we must address issues such as:

= How can interaction between deployed and instructional personnel be fostered and
sustained to move current lessons learned into training as rapidly as possible?

= What are best practices, and how can dialogues between these communities be
engineered most effectively to support relevant learning?

As these questions illustrate, there are both technical challenges and organizational challenges
that must come together to make tools like games both relevant and effective distributed learning
technologies.

4. Determining the Fit Between the Technology and the Tasks to be Learned

As the above examples illustrates, it is possible for games to support distributed learning, and
ultimately, the introduction of current issues. Yet, more generally it is essential to ask how to
match technologies such as games to the objectives to be learned, for it is critical to match the
right conditions, through the right technologies, to the training needs. To maximize learning, it is
essential that we understand not only technology, but the appropriate application of technology.

Interaction between the student and the actual training system (whether it is some form of
technology or face-to-face) is an important predictor of training effectiveness (Fox, 1988; Keller
& Katsuaki, 1988); therefore, training developers need to better understand when and how to
incorporate technology into training to provide courses which are not only engaging, but also
pedagogically sound. Specifically, we need to determine what factors to consider when
planning, designing, and delivering training programs, especially with regard to whether or not
to use technologies of different types. The incorporation of technology into training must be
accomplished systematically, with training objectives always at the forefront.

Currently, however, there is little practical guidance on when and how to effectively incorporate
technology across the broad range of potential training applications. The various aspects of
technology (e.g., computer games — including the gaming strategies employed, the exciting look
and feel of such games, and innovative user interaction techniques) must be studied in the
context of training effectiveness. The goal is to help training developers apply technology
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systematically by relating specific learning objectives to different aspects of technology to
maximize training effectiveness.

For instance, working with NAVAIR, Aptima began to investigate when and how to use
technology to improve training effectiveness. Specifically, we sought to determine what aspects
of computer games made them so motivating, and how (and when) these aspects may be used to
increase motivation to participate and learn. To begin, we identified the following six
dimensions of gaming as possible motivating factors (Garris, Ahlers, & Driskell, 2002):

= Fantasy: “imaginary or fantasy context, themes, or characters.”

= Rules/Goals: “clear rules, goals, and feedback on progress towards goals.”
= Sensory Stimuli: “dramatic or novel visual and auditory stimuli.”

= Challenge: “optimal level of difficulty and uncertain goal attainment.”

=  Mystery: “optimal level of informational complexity.”

= Control: “active learner control.”

Garris et al. (2002) also stressed that game characteristics must be paired with the learning
content. For instance, Kraiger, Ford, and Salas (1993) identified the following types of learning
outcomes; skill (performance of technical or motor skill), declarative (knowledge of the facts and
data required for task performance), procedural (knowledge about how to perform a task),
strategic (ability to apply rules and strategies to general, distal, or novel cases), and affective
(beliefs or attitudes regarding an object or activity). Building on this, in an attempt to
understand how gaming attributes can engage the student but not inhibit training, Aptima
developed a matrix linking Garris’ six dimensions of games to learning outcomes identified by
Kraiger, Ford, and Salas (Table 1). Note that the relationships depicted in this matrix are based
on our best guesses, and represent hypotheses. For instance, one hypothesis represented in the
table is that in a setting that has many fantasy elements, there may be very positive effects on the
ability to learn to solve novel problems, which may even transfer to the real world. Who other
learning outcomes, however, high levels of fantasy may be less conducive to learning.
Alternatively, an environment that is low in sensory stimuli (not very engaging) may have
limited or negative effects on enhancing affective outcomes. While this representation is simply
a start, and likely to be incorrect, it represents the types of analyses that should — and can — be
done to systematically think about how to evaluate the fit between learning needs and likely
outcomes.

We argue, therefore, that depending on the specific type of learning outcome in which you are
interested, certain gaming dimensions may add to or detract from the learner’s ability to achieve
their goals. Similarly, like games, we suspect that across learning technologies, there are similar
tradeoffs between aspects of the technologies and learning effectiveness depending on the
specific objectives:

= A challenge for the future, then, is to conduct research into the fit between attributes of

various learning technologies and the content to be learned.

Similar to Table 1, validated guidelines need to be developed to guide the selection of when, and
when not, to apply different classes of technology. In other words, we need to develop
principles for pairing the training conditions to the objectives.
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Table 1. The relationship between gaming dimensions and learning outcomes

Gaming Dimensions

Fantasy Rules/Goals* Sensory/ Challenge Mystery Control
Stimuli *
Hi: no activity [ Hi: having fixed |Hi: presences of [Hi: optimal | Hi: inability to | Hi: being able
outside the constraints with | sights and level of predict what is | to exercise
game that precise rules sounds that complexity. | coming next.  |authority. Lo:
corresponds to | governing intoxicate the Lo: no Lo: ability to | having little
reality activities, senses. complexity. | predict the control
Lo: every capabilities, and [ Lo: the lack of future
activity maps | behavioral sensory stimuli.
directly onto | options.
Learning reality Lo: characterized
Outcomes by no constraints.
Skill: development | Hi: Neutral Hi: Negative Hi: Neutral | Hi: Positive
of technical or Positive — Positive —
motor skills Lo: Neutral Lo: Positive Lo: Positive | Lo: Neutral
Declarative
Knowledge: Hi: Neutral Hi: Negative Hi: Neutral Hi: Positive
knowledge of _facts Positive Positive
and data required
for task Lo: Neutral Lo: Positive Lo: Neutral Lo: Neutral
performance
Procedural Hi: Neutral Hi: Negative Hi: Negative | Hi: Positive
Knowledge:
knowledge Positive Positive
concerning how to | Lo: Neutral Lo: Positive Low: Positive | Lo: Neutral
perform a task
it;?tsﬁelg e abilit Hi: Positive Hi: Negative Hi: Positive | Hi: Positive
¢ | g€ y Positive Positive
0 Solve new Lo: Neutral Lo: Negative Lo: Negative | Lo: Negative
problems
Affective
Outcomes: Hi: Positive Hi: Positive Hi: Positive | Hi: Positive
feellr_1gs of Positive Positive
confidence, self-
efficacy, attitudes Lo: Neutral Lo: Negative Lo: Neutral | Lo: Negative
and preferences
Transfer . . . . . . o
Outcomes: ability Hi: Negative Hi: Negative Hi: Neutral Hi: Positive
to apply training in Positive Positive
the actual job Lo: Positive Lo: Positive Lo: Neutral Lo: Neutral
setting
Assumptions:

* Curvilinear Relationship : meaning moderate levels of variable are the best for all outcomes
** Challenge dimension interacts with trainee characteristics, such as skill level (novice/expert)
*** Assuming Learning Outcome variable is high

S.

Effectiveness and Costs of New Technologies

As the previous analysis suggests, ultimately the most critical issue to ask about new
technologies and approaches relates to the classic issue of transfer of training and how best to
measure it. We must also measure the extent to which the training is cost effective, for ideally,
the training will have beneficial effects on mission outcomes at minimal cost. While there are a
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variety of technologies potentially available, it is important to assess the extent to which they
ultimately have a positive impact on mission effectiveness, while striving to balance the creative
introduction of current lessons learned and the need for distributed learning.

Transfer can be defined as the application of basic and conceptual knowledge, skills and
attitudes acquired during training to the environment in which these constructs are normally
exercised (Muchinsky, 1991). Thus, whether we employ immersive simulations, games, or
interactive multimedia, the ultimate issue is whether these approaches serve to improve mission
effectiveness in the field. At a first pass, the answer to this transfer question may seem relatively
easy to address. For instance, in the context of the OCM framework, do the objectives addressed
in the training and educational setting map to the competencies critical for mission
effectiveness? If so, and if learning has indeed occurred in the training environment, then it
would seem that transfer should occur. Indeed, as argued above, adherence to the OCM
framework should ultimately promote transfer.

However, even with diligent adherence to the OCM framework and well-defined competencies,
the research literature clearly indicates that there are a variety of factors that impact transfer. In
fact, substantial research has been conducted over the last few decades on transfer of training
(e.g., Hays, Jacabs, Prince, & Salas, 1992). One of the cores issues in this literature has always
been the extent to which the training conditions and the operational environment share critical
features. Early research proposed that successful transfer only occurred when the simulated and
real tasks had common elements (Thorndike, 1906). The argument is that the simple exclusion
of a few common core elements between training and operational environments limits training
transfer (Chase & Ericsson, 1982; Tulving, 1983). However, the exact nature of the critical
elements has been challenged, and this debate continues today (e.g., Singley & Anderson, 1989).
Whether correct or not, it is the case that fidelity is often cited as a primary determinant of
positive transfer, and it remains critical to assess training in this regard.

Building on this large base of work, Aptima is therefore currently working with the Air Force
Research Laboratory to develop the Performance Effects Related to Force Cueing Manipulation
(PERFORM) tool to provide training designers, acquisition professionals, and researchers the ability
to predict performance outcomes resulting from simulator fidelity manipulations within the Air-to
Air Combat domain (Estock, Gildea, Alexander, & Nash, 2006). As shown in Figure 3, the tool
allows users to manipulate the categories and levels of fidelity of a particular simulator configuration
to explore the anticipated effects on knowledge and skill acquisition. The unique aspect of this
approach is that it systematically strives to consider fidelity manipulations (conditions) within the
context of particular competencies to be learned (objectives) and the properties of particular training
scenarios (also conditions). So, for instance, in principle the tool can account for the fact that
changes in fidelity must have an impact within the peculiarities of a particular scenario (e.g., in a
trivial example, enhanced modeling of a particular weapon system will not matter if the scenarios in
use do not call for use of that weapon system). At its core, the PERFORM tool works by making
predictions on the basis of algorithms built off of the literature and from subject matter expert input,
combined with mappings between scenarios and competencies.
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Figure 3. Prototype interface of the PERFORM tool.

The strength of the PERFORM tool lies in the consideration of simulator fidelity with scenario
and competency information. It attempts to evaluate learning effectiveness in the context of
conditions and objectives, and as a result, provides an example of how tools can be constructed
to assess training effectiveness. That being said, however, it is important to emphasize that
because there is relatively limited real data that links fidelity manipulations to transfer, the
output metrics in PERFORM are based largely on learning effectiveness — they do not speak
directly to transfer per se — and strict studies of transfer await further work. Accordingly, in
terms of challenges for the future, we argue that:

=  While we perceive PERFORM to be a positive step given the explicit linking to conditions
and objectives, more research is needed to validate the approach, seek direct evidence
for transfer, and to expand beyond immersive simulation to explore other methods in
different contexts.

Moreover, it is also essential in this context to consider gains in training, and ultimately
operational effectiveness, in light of costs given the potential for future reductions in spending
and staffing. For instance, if a training approach is advocating the introduction of additional
staff to integrate current lessons learned, it will be critical to know that such a move is justified
by gains in real effectiveness. In short, what is the return on investment?

Quantifying the effectiveness of training and development programs is a relatively new field.
Although much has been written about this in the business literature, the scientific literature has
been slow to adopt this technique. One technique that has gained favor in a related domain —
personnel selection — is utility analysis (Judiesch, Schmidt, & Mount, 1992). Utility analysis
calculates the dollar value of performance improvements by weighting a new hire’s salary by the
expected gain in his/her performance (traditionally expressed in standard deviation units) that
results from using a valid selection mechanism (one which screens out undesirable candidates).
The resulting dollar figure is then multiplied by the number of new hires to provide an overall
estimate of the performance gain that is realized by the organization.

Unfortunately, utility analysis is based on a linear, additive formula — thereby masking
correlations and feedback loops among likely predictor variables. New techniques, such as
system dynamics models can potentially adequately represent these factors. In addition, they
have the potential to create a user interface that allows the user to play “what if?”” games, for
example by changing the number of trained employees and training programs, to assess the
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Army’s true return on their human capital investment. In the case of the PERFORM tool, for
example, it should be possible ultimately to link hypothetical changes in fidelity to costs. While
the calculations may not be perfect, it should be possible to assess relative costs and
improvements. In this case, we therefore see that challenges for the future must include:

= The creation of tools for different learning approaches that not only assess transfer
based on data and deep theoretical principles, but that also incorporate cost as an
explicit factor, thereby promoting calculation of return on investment.

6. Conclusions

As outlined in this manuscript, novel advances in training and educational technologies hold
great promise, ranging from gaming applications to immersive simulation environments. As a
variety of pressures come to bear, these approaches clearly have the potential to address how the
Army can enable training and education that is increasingly relevant and distributed. In this
sense, novel tools can indeed become force multipliers for training and education — they can
potentially compensate for fewer resources and distributed personnel, and ideally, they may even
be able to deliver soldiers field that are better prepared for the immediate operational
environment.

However, while numerous challenges for the technologies themselves remain, we have argued
that some of the most important challenges lie in the larger training context:

= Novel tools must be embedded in the context of thorough training needs analyses, which
result in well-developed mappings between objectives, condition, and measures.

= To truly realize continual introduction of lessons learned, technologies must be easily
authorable, and the involvement of experts in the current operational environment must
be facilitated and sustained to enhance relevance.

= Novel methods to evaluate fit of technology to training needs, as well as training
effectiveness in light of costs, need to be established to guide research and procurement.

Answers to questions such as these will provide the insight necessary to move novel
technologies from innovative tools to true force multipliers for training and education
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Asking about how we match training technology to the task or content could suggest that there is
something “educational” that is inherent in the technology. It could also suggest that learning of
“things” (task or content) should be done in isolation. | think both of these assumptions require
consideration. While some of the thoughts may seem obvious, | think they are worth reminding
ourselves of.

Technology and Learning: Basic Considerations

There is nothing inherently educational in technology — as with all instruction, it is the

design of the learning environment that is important. While I think we all know this, we
nonetheless place the emphasis on the technology or technological affordances — we need to
build simulations or games — rather than on the pedagogical principles we seek to achieve. As a
consequence, we too often build technological solutions that are not based on any model of
learning or pedagogy. Indeed, my colleague has talked to designers of training simulations who
did not have any idea of how or even if learning should be scaffolded in the simulation..

Of course different technologies offer different affordances for achieving pedagogical
goals, and I will consider those. But first, let me address the second issue — the
assumptions about learning. What is our best understanding of how people learn and
what impact does that have on the design of training? First some propositions about
learning.

The goal of the learner is a primary determinant of what is attended to and what is
understood from what is attended to. In instructional design we typically “give” the
learner a goal — but it is not this nominal goal that is central, it is the goal the learner
brings to the situation. If the learner is studying to pass a test of a traditional sort, then
his focus is on what will be tested, not on the use of the information outside of the
classroom. This leads to not only different material being attended to but also to different
organization of one’s understanding of that material — it is organized for test taking not
application or use. Noel Entwistle and his colleagues have demonstrated the impact of
the assessment (or “application” ) expectations on how an individual uses learning
resources and on what is learned. Clearly what is learned from a field manual studied in
the classroom is quite different from using the field manual in the field (or in simulated
exercises). This is one reason we find virtually no correlation between performance in
initial school-house training and job performance but a reasonably high correlation
between performance in laboratory courses and field performance (Navy research). Of
course this issue also relates to the business managers’ legendary comment about new
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hires not being able to apply what they presumably “covered” in school.

We can help establish student goals before learning by giving them some work

experience. | find two lines of research illustrate this very nicely. First, some older

research sponsored by ONR involving a complex assembly task — assembling a helicopter out of
Lego blocks. Subjects could see the assembled helicopter and had all the pieces in front of them
for assembly. One group received a video demonstrating the assembly process and then
attempted to assemble. A second group did not receive the video, i.e., they attempted the task
without any instruction. There was no difference in the performance of these two groups — the
video was not of any help. However, when the subjects first tried to assemble and were then
shown the video and then allowed to return to the task, performance was significantly enhanced
by the video. Students needed to know what they didn’t know before help was useful. While they
adopted the goal of assembling the helicopter, that was a nominal goal — the situated experience
was needed to help them establish specific goals.

Bransford and his colleagues at VVanderbilt did a related series of studies around an introductory
Psychology course. There were four instructional conditions designed to teach a chapter. In one
condition, students received a lecture on the chapter with the lecture being presented twice to
provide a practice effect. Another group was given the description of a research study related to
the topic of the chapter and then asked to analyze the data from the study and draw conclusions
(basically, participating as a researcher), and they were asked to do that twice. This can be
thought of as learning by doing with no guidance or support — analogous to Kirschner, Sweller,
and Clark’s “minimally guided instruction”. A third group received the lecture and then the data
analysis task. Finally, a group received the data analysis task and then the lecture. This

latter group outperformed the other three groups — and the difference was of practical
significance. The first three conditions can be thought of as reflecting: a traditional

didactic approach (lectures); a minimally guided instructional approach (go do it); a

didactic approach with practice (learn it and then apply it). None of these were as

effective as the fourth group which can be thought of as experiential learning with

guidance or as scaffolded experiential learning. Clearly a key in this fourth condition

was providing an experience to the learners that would engage them in the issue and help them
establish the goals for what they needed to understand (what they did not know) in order to do
the task.

Context is important and hence whole to part training is important. Traditionally we
have thought about learning facts, procedures, problem solving, etc. and have discussed
instructional strategies for each. The thinking was that we learned a basic concept or skill and
then we would be able to apply it in any context. What we have come to understand is that
learning and understanding are situated. How we understand a concept depends on

the context in which it occurs, i.e., the context in which we are “doing”. Rand Spiro’s
cognitive flexibility theory and the work related to is has found that when experiences are
limited there is a greater probability of either a failure to transfer or an

overgeneralization of what was learned. He has emphasized the importance of
experiencing a concept in many different contexts as well as in many variations of the
same context (criss crossing the landscape) to begin to develop the richness of the
understanding.
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In recognizing the importance of context, Stinson (2004) argued that too many business mangers
are trained in specific fields (finance, marketing, etc) and therefore can only see a business
problem from that particular perspective. Like traditional end of chapter

problems, the problems they encountered in their education took only one point of view.

To over come this limitation of perspective, and help assure graduates will be able to take

a whole business perspective, Stinson designed a problem based (and blended learning)
approach to MBA education in which the problems were whole business problems (e.g.,

Will Apple Computer regain a significant share of the personal computer market?) rather

than finance problems, marketing problems, personnel problems, etc.

Spiro and Stinson have focused on the cognitive factors — the concepts and skills related
to the business world. But context includes more than just other concepts. It includes the
time demands (fluid responses; rapid decision making), emotions (stress, empathy,
fatigue, trust), and communication (team coordination); and situational cues (all the
environmental cues). All of these factors interact, impacting what the individual learns.
The failure to provide the relevant context will impact the nature of what is learned.

Of course, field exercises provide the richest and most authentic context and simulations
provide the next most authentic context. However there is a tendency to use these as
culminating events. That is, the strategy tends to be moving from part to whole with the
field exercise being the end product where everything comes together. Or, another way to
think about it is that the traditional approach is “learning about” as preparation for
“learning to do” — very similar to the way textbooks “teach” the content and then give
practice applying it. However, both the contextual issues and the impact of the learner’s
goals we have been discussing suggest that the learning must move from whole to part.
Learners must have a sense of the larger context and the demands of that context as
drivers for learning the specifics.

Complex learning environments can be overwhelming; scaffolding is essential. John
Sweller has emphasized the impact of limited STM capacity on the design of instruction.
Randy Engles has made similar arguments in relation to individual differences in
immediate memory capacity. While their emphasis on memory systems is an important
one, we must also remember that there are limitations in our attentional and perceptual
systems and even our tactile systems as well.

As environments become too complex, the cognitive system is overwhelmed: we cannot
maintain attention, we do not notice things, and we cannot manage the flow of
information. Based on this, Sweller has argued that we need to provide well-defined,
didactic learning environments. However, the fact that our cognitive systems have
limitations does not negate the importance of context and learners goals in the learning
process. Hence, we cannot (excuse me) throw out the baby with the bathwater. Rather,
we need to understand how to effectively scaffold the cognitive systems in complex
learning (or work) environments.

We know that as expertise develops, patterns become more noticeable to the individual
and there is chunking of information. That is, expertise mitigates the effects of the
limited cognitive systems. This is a further argument for the importance of scaffolding
the learning process in the complex environments. Noticing those patterns and chunking
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are only going to develop — and hence expertise is only going to develop -- if the
variables are all present and their salience noted However, the experiential effect on the
cognitive processing also suggests that different types of scaffolding are needed for
experts and novices. In a review of research on the consequences of learner’s differing
levels of expertise on cognitive load, Kalyuga, Ayres, Chandler, & Sweller (2003) found
that providing excessive or insufficient support could actually hamper the learning
process. . Jamie Kirkley, a graduate student of mine, is currently conducting an
experimental study for the Army examining the impact of using expert and novice
scaffolds to support decision-making in a simulation-game environment.

Reflection is important to indexing and transferring the learning. Too often when
learners are involved in a project, the focus is on the nitty-gritty of the project — on doing.
They complete the exercise and move on without considering what they have learned. A
similar issue arises in the use of games — they will learn the strategies as they apply to the
game, but do not consider the more general application. Reflection is a critical
component in experiential learning environments. It is through reflection that the
learner’s consider what they have learned and what they still need to learn as well as how
they performed as learners (and as team members) and how they can improve their
performance.

The Army understands the importance of end of exercise reflections: after action reviews
have been a very important component of the learning from field exercises. In my work
with the Ohio University MBA program, students reported the need for lengthy reflection
periods. In this program, students worked in teams for six weeks on a whole business
problem. After the problem was over, students reported they needed more than a day for
reflection — they proposed a whole week for reflection. They saw reflection as not only
reviewing what was learned but also going off and finishing learning stuff they had to go
over quickly. In essence, the demands of the problem forced them to move forward
before they fully understood a concept and they wanted to be able to go back and review.

But reflection is not just an end of project review process. It should be a very significant
part of the learning process itself. As Alan Schon discusses, the goal is to develop the
reflective practitioner who, eventually, is assessing the context and just past actions and
making adjustments automatically, i.e., demonstrating expert behavior. In my own work
with problem based learning, one of the most powerful interventions | can make as a
facilitator is to ask someone in the group to summarize the thinking so far without
looking at notes. Similarly, in some research he did for the Air Force, Alan Lesgold, in
working with training on a simulation, found that it was very often effective to simply ask
learners to pause and think.

I suspect that one of the better strategies for supporting reflection is through “what-if”
questions. This is implicit in Rand Spiro’s flexibility theory but was defined more
explicitly in the VVanderbilt work with Jasper.

While reflection is widely recognized as important, we really know very little about the
reflective process and how to incorporate it in the learning process.

Implications for Training.
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Integration. Of course there are many other factors related to learning that | could
discuss, but | single these out as key for the consideration of the design of learning
environments. Here | will summarize the implications for instructional design and also
offer some examples that | think reflect these key factors.

The factors described above suggest an experiential learning approach — one in which
learning begins in the whole context and then the parts are learned to support the overall
goal and objective. Thus the learning is from whole to part and it is learning by doing.
The goal is not to “teach” the learner in the sense of covering the content or directing
learning requirements, but rather to provide support for the learner’s work. After all, the
goal is for the learner to perform well,

There may be a requirement for automaticity of responses, and hence memorization and
practice. Tools are supplied to support that learning but it remains under learner control.
That is, we provide the tools to support the learner’s work in the complex environment.

Careful use of guided problem solving is needed to reduce the cognitive load and the
frustration of working in the complex environment. Scaffolding means that the support
can be faded as learning progresses. Failure to remove the support can reduce learning as
the work of Krajeck and others has shown — the learner becomes dependent on the
support. Unfortunately we do not know as much as we might hope about effective
scaffolding.

Application. There are many ways to apply these concepts to training — technology
applications represent only a subset. The Navy, some years back, moved to a training
system that was integrated with work on the job. Initial training was minimized and
sailors were sent to the job site as quickly as possible. They were then returned to
training as their experience and expertise grew. There were multiple cycles of training
and work.

One might imagine the use of distance education technologies as a means of even more
strongly integrating training and work. As job experiences progresses, the Soldier can be
assigned to more relevant training. This may be for jobs he has been around (hence he
has the contextual experience) but has not done or ones he has begun and needs a more
advanced understanding or skill level.

A minimal starting place is to give the individuals the task before learning about it, so
they have some sense of what they know. Bransford has developed the AMIGO model
reflecting this approach. However, as he applies it, it is still an academically oriented
model.

Industry has also found action learning an important training opportunity that could have
some limited application in the Army. Action learning, as originally described, is when
a team is assigned a real job — one that needs to be done — but they are provided the
resources and time to learn in the process of doing the job. Thus, it is very much a
learning by doing approach.

In our own work, we tried to capture the job relevance of training but do it in a
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experiential course structure. We build a learning management system and a suite of 60
courses for teacher professional development based on four design commitments:
relevance to the learner, ease of access, sound pedagogy, and sustainability (Duffy,
Kirkley, del Valle, et al, 2006). The specific design principles led to a course design that
began with a curriculum problem and ended with the teacher developing a lesson plan she
could take to the classroom. The learners are not told what to do, but rather are given
subtasks (what they need to do, not what they need to learn) and provided a rich set of
resources to support their learning. Thus, it is a guided problem solving approach. The
courses are self-paced (start at any time) in order to meet the commitment to ease of
access, but learners receive one on one mentoring throughout their work. This mentoring
and evaluation process focuses on the understanding how principles related to inquiry
based instruction are reflected in the lesson being designed. And, we find that what is
learned does transfer to the classroom (see http://ltts.indiana.edu login:NECC
pswd:guest)

And of course, case based learning can also fit this approach to instruction. The work
Schank has done as well as Kolodner reflect some of the work of case based learning
though I would also look to the business schools. Also, Kirkley et al’s (2006) problem
based embedded training approach has also been developed specifically to provide the
Army with an approach to support problem solving with simulation-games.

In essence there are numerous ways of engaging the individual in the larger problem and
in going from whole to part. However, | do like to reflect back on my high school and
college biology experiences to remind myself how project based learning can go wrong
through “scaffolding”. Those classes, like so many today, had laboratory components
that left nothing but following a procedure up to the students. The goal of the experiment,
the method for doing it, and the method for analysis were all well defined and
proceduralized. Little thinking was required and the only problem solving was in
interpreting the instructions. Certainly I, and many of today’s learners in similar
contexts, was not engaged in the scientific problem/issue but rather in the problem of
completing the class exercise.

Matching technology to training.
The first sub-question presented in our guiding document asks what training technologies (DE,
games, immersive technologies, intelligent tutoring, etc) are best for what kind of training
(memorization, declarative knowledge, problem solving, procedureal skills.) Let me begin by
noting that in other work | have discussed five roles for technology in complex learning
environments:
e Providing context: immersion and simulation environments
e Supporting visualization: the focus here is on making the abstract concrete and
simplifying the comples
e Providing information access: the most powerful use of technology is the rich access
people now have to information.
e Supporting communication: a close second in the powerful use category is the use of
technology to communicate with others.
e Enhancing productivity: this is a tool use making mundane jobs easier to accomplish,
e.g. word processors, spread sheets, data management
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Since the work and in the context of thinking of Army training, | would add one additional use of
technology:
e Supporting practice — this may be either support for developing automaticity or support
for being able to repeat scenarios that are otherwise note easily repeated because of cost.

Within this context, | do not see intelligent tutoring or automated coaching as consistent with
what we know about learning since they require a more controlled environment either in
simplified, isolated environment or where the choices of learners becomes a guessing game. For
academic learning — ability to pass a test — these may work just fine. However, | see them as
being of limited use when the focus is on the learning functioning in the complex environment as
a decision maker. However, in saying this, | acknowledge that | have been away from military
training issues and complex training environments for a while — so I do look forward to being
educated on these issues. My only concern is that we keep the whole-to-part and experiential
learning framework in mind.

Within this context, distance learning can be used for almost all learning needs. All of
the technological applications listed above can be realized in a distance learning
environment. And virtually all of the tasks that one needs to do can be realized in an
online environment using simulation or immersive technologies.

Finally let me comment on blended learning. The actual work of learning, | would
submit, can always be done online. The onsite complement to blended learning serves
particularly well in getting started (motivating the individual, establishing the initial
problem and starting work on it as a team — even if individual) and in finishing up
(assessment, after-action-review). Here | am assuming that synchronous audio as well as
text communication are available in the distance environment as is asynchronous
communication.
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Army Leader Characteristics for Full Range Operations
Comments on FM 6-22, Army Leadership

Jon J. Fallesen
Center for Army Leadership
21 July 2006

Background

Every day Army leaders continue to prove themselves around the globe in the contemporary
operational environment. The reasons for their success are many, not the least of which is the
Army’s continuing dedication to robust leader development programs. The Army and the Nation
cannot afford to let the quality of leaders erode. Identifying the characteristics of the Army
leader is of the highest importance in order to align the Army’s personnel management, leader
training and development systems to the changing needs of the Nation.

To maintain effective leader development, the Army has continuously assessed the
characteristics desired in the modern Army leader. While the vocabulary used for characteristics
has varied some, the core characteristics have remained quite consistent over several decades.

An initiative in the early 90’s, called Force XXI, looked at how the geo-political environment of
the 21% Century would shape the required characteristics of future leaders. Force XXI
emphasized the importance of adaptability and flexibility in what a leader would know and do.
The Training, Leader Development and Soldier (TLS) Task Force that sprang from exploration
with a Strike Force concept was a related opportunity to examine the requirements of the 21%
Century leader.

In 2000 the Army’s attention on leaders had increased even further and the Army Training and
Leader Development Panel (ATLDP) identified requirements of current and future Army
leaders. The officer phase of ATLDP highlighted the importance of adaptability and self-
awareness in leaders. A Leader Development and Education (LDE) Task Force was initiated
upon the shift of Army’s efforts to Operation Enduring Freedom (OEF) and Operation Iraqi
Freedom (OIF) to ensure that ATLDP initiatives on leader requirements and leader training and
development were still relevant. Simultaneous with the completion of ATLDP studies and the
start of the LDE Task Force, Center for Army Leadership (CAL) initiated a focused study to
develop a competency-based model of future leaders. They worked with the U.S. Army Research
Institute (ARI) and professional competency modelers to develop a future-based model of leader
requirements (Horey, et al., 2004%).

None of these efforts occurred in isolation, but all drew on multiple Army agencies to identify,
understand, and address issues where required. In Force XXI, the Army War College (AWC)
brought in experts from throughout the Army and ran future-based simulations to identify leader
requirements. The Army Research Institute also conducted workshops to identify special leader
requirements for Force XXI operations. CAL conducted TLS workshops to identify the future
characteristics required of modular, quick reaction forces and also relied on assistance

! Horey, Jeffrey, Jon J. Fallesen, Ray Morath, Brian Cronin, Robert Cassella, Will Franks, Jr., and Jason Smith.
Competency Based Future Leadership Requirements (Technical Report 1148). Arlington, VA: U.S. Army Research
Institute for the Behavioral and Social Sciences, July 2004.



throughout the Army, including the AWC, TRADOC, FORSCOM, AMC, and the Army
research community.

ATLDP assembled experts from throughout the Army, academia, and the business sector to
identify key characteristics and cost-effective leader development practices. Senior mentors were
used to provide their historical knowledge and to guide the ATLDP way ahead. Strategic level
leaders were brought together to validate ATLDP findings and provide guidance on suitable,
feasible and affordable recommendations. A third group of experts was assembled for ATLDP as
in process action team (IPAT) to transition empirically-validated recommendations to action
plans. The Leader Development Council of Colonels took on oversight for tracking and guiding
the recommended ATLDP actions. The LDE Task Force consisted of highly qualified experts
that re-prioritized ATLDP efforts and refined the associated recommendations.

Determination of Leader Requirements

CAL sponsored a leader competency study performed by ARI with team members who had
experience in previous competency efforts for military and civilian applications. The
development team used a group of highly specialized experts in Army leader requirements to
guide the development of the future-based competency model.

The leader competency study (Horey et al, 2004) took a comprehensive approach throughout its
15 month effort, beginning in 2003. It involved many steps to produce a set of future leader
requirements. It analyzed projections of the future environment that would impact the Army’s
mission and force requirements. It reviewed the collection of leadership theories and what they
said about the characteristics of effective leaders. It created a systems model of leaders and
followers to identify the essential components and structures involved in leading. It reviewed
hundreds of research reports and articles describing essential leader characteristics and identified
over 120 unique leader characteristics. It reviewed fifty years of leadership doctrine and how the
identification and description of the characteristics have changed over time. It analyzed sister
service and civilian competency models to compare and contrast what each highlighted as
important leader characteristics. It checked business sector and other nation’s armed forces
competency models to see how they put competencies together and how they labeled and
described the competencies. The draft framework of eight competencies was reviewed by the
group of Army leader requirement experts. Revisions were made which underwent further
professional peer review, and the framework was turned over to the Combined Arms Center for
implementation in the update to FM 22-100.

Attributes and Core Leader Competencies

FM 22-100 (1999) was revised to better reflect the requirements of current and future leaders.
The ATLDP and the LDE Task Force required that leader competencies be developed and
promulgated in the revision to the Army’s leadership doctrine along with increased emphasis or
redefined constructs for leader development. Confidence in the description of the requirements
of current leaders and leaders out to the year 2015 is supported by the feedback that has been
received from the Leader Development Council of Colonels and the Training and Leader
Development General Officer Steering Committee.
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The attributes and core leader competencies are described in FM 6-22, Army Leadership (in
publication). 21% Century leader requirements are embedded throughout FM 6-22. Most notably
one can go to Chapter 2 to see the introduction to the model of Army leadership requirements
(figure 2-2 and paras. 2-13 — 2-17, 2-22 — 2-25) and to Appendix A for a detail list of attributes
and competencies.

This framework has a number of foundations, but most essential are (1) the Army’s lasting
emphasis on defining leadership as influence, and (2) the continuation of describing Army
leaders as competent leaders of character. Both of these aspects are established in FM 1, The
Army.

Character
o N\ B
] 4 [ A ]
ﬁﬁ / f
Presence !_
Intellect

Leader attributes are described with three categories: a leader of character, a leader with
presence, and a leader of intellect. Competencies represent what leaders do, drawn directly from
three aspects of the Army’s leadership definition: leading, developing, and achieving. Chapters
4,5, and 6 describe the leader attributes in detail, and Chapters 7, 8, and 9 describe the core
leader competencies. Appendix A provides lists of the attributes, competencies, supporting
components, and example actions or behaviors. The other Chapters all contribute to a fuller
description of the basis for these leader requirements, how they apply at the direct,
organizational (Chapter 11), and strategic (Chapter 12) levels of leadership, and how they are
moderated by outside influences (Chapter 10).
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Competency Validation

Development, validation, and coordination on the leader competencies have used multiple
approaches. Leader requirement documents and models have been compared to the core leader
competencies developed for FM 6-22 to identify mutually supporting requirements and unique
aspects. The comparisons included:

« AR 600-100 (1993)

o FM 22-100 (1999)

« Service competency models: Air Force, Navy, Marine Corps, Coast Guard
« OPM Executive Core Qualifications

« Ulmer’s Leader Preference Behaviors

« USMA BS&L’s performance feedback assessment tool
« USMA Cadet Performance Report

« Strategic leadership competencies (Wong, et al., 2003)

o CAL CTC multi-rater assessment and feedback domains
« TRADOC Common Core Tasks

« DA Officer Board MOI guidelines

« Pentathlete construct

The core leader competencies in FM 6-22 are sufficiently robust to compare favorably with all of
these forms of leader requirements. In addition the FM 6-22 leader requirements model has an
underlying theoretical and conceptual basis that unifies the characteristics and organizes them in
a way that inclusion criteria have been made explicit. The essential characteristic of the
Pentathlete metaphor is that leaders need to be multi-skilled for the 21% Century. This theme
exists in the leader requirements model of FM 6-22.
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/ Leadership Requirements Model \

Attributes Core Leader Competencies
What an Army Leader Is What an Army Leader Does
A Leader of Character Leads
Army Values Leads others
Empathy Extends influence beyond chain
Warrior Ethos of command
A Leader with Presence Leads by Example
Military bearing Communicates
Physically fit Develops
Composed, confident Creates a positive environment
Resilient Prepares self
A Leader with Intellectual Capacity Develops leaders
Mental agility Achieves
Sound judgment Gets results
Innovation
Interpersonal tact
Domain knowledge

U A 4

The FM 6-22 leader requirements model is not a collection of random characteristics, generated
from a narrow set of favorite traits and skills, but instead is based on a set of characteristics that
have been validated in several ways:

« Based on analysis that identified effective leadership behaviors (Horey et al.,
2004).

« Positive review by a group of specialized Army experts in leadership, leader
development, and competency modeling.

« Highly important and highly critical ratings for actions that leaders should
perform; the ratings obtained from a sample of 259 Army officers and
noncommissioned officers. Actions related to the competencies were rated
significantly higher than actions unrelated to the competencies.®

« Importance and criticality ratings by Army civilians that had similar results.

« Professional review by experts that assisted in the development of the CTC multi-
rater assessment and feedback instrument.

« Continuing application and evaluation of the CTC multi-rater assessment and
feedback instrument (based on the competencies); where over 92% of the 2,200
assessed leaders believe the feedback on leader competencies is needed and is
useful to them.

« Review of the literature that confirmed that the competencies represent
constructs that have valid links to performance requirements.

2 Included former commander of a combat center; former commandants of senior service school; brigade commanders;
uniformed directors of military leadership and strategic study departments; a sergeant major; military and governments scientists;
presidents and directors of commercial & academic leadership institutes; and university professors.

3 Leadership Competencies: Building a Foundation for Army Leader Development, paper presented at the 20" Annual
Conference of the Society for Industrial and Organizational Psychology, Los Angeles, CA. April 15-17, 2005.
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« Criterion-referenced validation that determined performance on all eight
competencies significantly relate to measures of overall leader performance (as
rated by a total of 600 randomly selected superiors or subordinates)®.

The core leader competencies continue to be examined to make sure that they are valid as
indicators of leader performance and are acceptable to the Force.

The leader attributes and core competencies have also been coordinated with key agencies
responsible for Army leader development. Besides the staffing of concept papers, circulation of
drafts of FM 6-22, and objective data collected from active leaders in the Army, the leader
requirements have been coordinated with a wide range of future- looking organizations and
activities:

« Office of the Secretary of Army and Transition Team for the Pentathlete concept.

« Personnel Policy Branch, G1, HQDA for synchronization with DA PAM 350-58,
AR 600-100, and for mentorship policy.

« Management Support Division, HRC, to address impact on Part IV of the draft
OER form 67-9 and corresponding NCO form.

« Center for Army Lessons Learned (CALL) for collection of leadership
observations.

« CAL for impact on common core task list; OES, NCOES, and WOES; ILE
terminal learning objectives; and QAO evaluation criteria.

« Leader Development Forum.

o Leader Development Council of Colonels.

« Training and Leader Development General Officer Steering Committee.

« J7,JCS, for joint competency models for 06-level officers.

« Army Research Institute for research projects on accelerated leader development,
career mapping, leader development models, and NCO competency assessment.

Application of Leader Characteristics

FM 6-22 provides a comprehensive basis and listing of Army leader characteristics. The model
was intentionally designed to apply to the many anticipated environments and provide an
indication of the breadth of characteristics required. The characteristics are described as a core
set required at all levels with an understanding that conditions and behaviors can change slightly
depending on the specific circumstances. The Army leader requirements model in the above
Figure and the detail in FM 6-22, Appendix A provide a core set of competencies and attributes
that apply to all levels of leadership (direct, organizational, and strategic).

Differences across levels require development in understanding the scope of influence, the time
dynamics of influence, and differences of stakes and consequences. The relative amount of

4 Horey, J., Harvey, J., Curtin, P., Keller-Glaze, H., & Fallesen, J. J. (in publication). A criterion-related validation study of the
Army core leader competency model. Technical Report. Arlington, VA: U.S. Army Research Institute for the Behavioral and
Social Sciences.
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importance of competencies may change according to organizational level, but the nature of the
situation and the goals and challenges at hand will probably be a bigger difference.

Sample Differences Across Levels
Differences in scope of influence, time horizon, what's at stake.

Influencing — lead change, shape institutions for future success
Extending — set conditions for shared leadership, build alliances
Communicating — symbolic themes, multiple-purpose messages
Modeling — demonstrate international diplomacy:

Strategic Achieving — encompass complexity, align goals to national interest
Preparing self — refine one’s geo-political awareness

Developing others — identify needs of next generation of leaders
Climate — prioritize what's most important to org. climate

Influencing — establish & promulgate long-term vision, empower others

Extending — influence across JI orghs._
Communicating — inspire through choice & approach of message
Modeling — openly use & encourage ctitical & creative thinking

Achieving — manage multiple priorities & resources, plan for contingencies

Preparing self — improve self-regulation, learn how to learn rapidly

Developing others — set policy for org. development
Climate — encourage fairness & openness, use mistakes as learning opp.

Organizational

Influencing — provide clear & concise mission intent

Extending — iclentify sphere of influence for local relations
Communicating — ensure shared understanding

Direct | Modeling — demonstrate physical & emotional courage
Achieving — monitor, coordinate & reward team results
Preparing self — develop deeper awareness of self
Developing others — conduct professional growth counseling
Climate — set expectations for performance

The leader attributes and core competencies can be used to generate a list of key questions that
apply to leader characteristics regardless of level:

Does the leader exceed the minimal level on the following attributes?
« Demonstrate sound, moral character based on Army values, Warrior Ethos, and
concern for the well-being of others?
« Have a commanding presence and appropriate level of physical fitness?

To what extent does the leader have the following attributes?

« Have a calming, reassuring influence under pressure.

« Maintain self-control & mission focus in the face of adversity and set-backs.

« Have an intellectual capacity to be adaptable, think critically, and demonstrate
innovation.

« Relate and interact effectively with others.

« Have appropriate level of knowledge for his/her level and branch in technical,
tactical, joint, cultural, and geo-political domains.

To what extent does the leader exhibit the following competencies?
« Leading others by providing purpose and motivation.
« Extending influence beyond the chain of command.
« Communicating to ensure mutual understanding, active listening, and clear
statement of purpose.
« Leading by setting the example for others to follow.
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« Creating a positive environment.
« Preparing self.

« Developing other leaders.

o Getting results.

Differences in various proposed models of leader characteristics relate to the underlying
assumptions in the model, the intended applications, and the structure of what’s highlighted and
what’s not. Frequently differences across models are not based on absolute disagreements of
what’s relevant and what’s not, but the degree to which a characteristic is highlighted as
important.

FM 6-22 places considerable emphasis on what leaders should do. Leader ethics and character
are also emphasized, along with presence, thinking, and knowledge. These attributes are
necessary, but not sufficient for what a leader does. An emphasis on leader behaviors is
consistent with leadership theory and represents growth in the application of theory to leadership
doctrine. Doctrine in the 1940’s and 1950°s emphasized leader traits, while more recent versions
shifted to what leaders should do, rather than what traits leaders should have. This shift
corresponds to the belief that leadership skill can be developed and improved, and that basic
elements of character are needed for ethical and effective decision making.
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8 Concepts for Learner-centered Development
and 6 Learning Behaviors for Adaptability

Jon J. Fallesen
Center for Army Leadership
21 July 2006

Learner-centered Development

1. Learner-centered (vs. instructor/organizational centered) — A learner-centered approach to
education has the potential to create more effective and more efficient learning. Leader-centered
education is consistent with the notion of lifelong learning and learning that is “pulled” by the
individual. Instead of an instructor teaching what he or she knows well, student-centered
learning is based on the learning needs of the student. Instead of offering courses that are
scheduled for the convenience of the organization with an assumed match to needs of its
students, a student-centered model would allow students more involvement in the timing and
content of learning. Learning is highly dependent on student motivation and the greater
responsibility that can be provided to students over their education the more authentic their
motivation to learn will be. Distributed learning programs provide a means to support greater
tailoring of a program of education to individuals. Learner-centered education is a common
means of education in private business.

2. Learn to learn/perceive (vs. “content mastery”) - Army leaders need to be good at learning
how to learn and learning how to assess situations in different ways. Many approaches to
instruction and training assume that the body of knowledge is concrete and stable. Such an
assumption treats instruction/training as a process of transferring a given body of knowledge to
the students/trainees and further implies that proficiency in the defined areas can be achieved
through repetitious practice. The limitation of this approach is that there will always be
significant new areas that education/training won’t be able to anticipate in advance, prepare
sufficient lesson materials for, or synchronize the instruction to match the schedule of those who
need it. Individuals need to have good strategies for learning. (Von Glasserfield’s theory of
constructivism is consistent with the idea of learning to learn; also see “understanding
constructed” below.)

Content mastery is important, but not sufficient for uncertain and ambiguous environments. The
old adage applies: give a man a fish and he’ll have food for a day, show a man how to fish and
he’ll have food for life. It’s often been said that the goal of leader education is not focused on
what to think, but how to think. Having knowledge of how to think may not always work,
teaching people how to learn provides an even greater capability.

3. Pull/Learn (vs. push/teach) — Individuals should fully engaged in what and how they learn. A
task-condition-standards approach to education and training is good for covering critical known
functions, but is limited to material geared to the average person or the novice. Each
individual’s knowledge is different from someone else’s. What a given individual will benefit
from learning is dependent in part on what he or she already knows. This is consistent with
Malcolm Knowles concepts for adult learning theory; adults want to learn what is relevant to
them and not waste time being exposed to what they already know. Also David Kolb’s theory
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about learning style recognizes that individuals have preferred ways of learning that differ
among people.

4. Understanding constructed (vs. structure imposed) — Understanding that is constructed by the
individual will have greater meaning and utility to that individual. To be really good at
something and to be able to adapt one’s knowledge to the problem at hand, deep learning needs
to occur. Deep learning describes the formation of knowledge that is well integrated into one’s
existing knowledge and that is readily applied to the performance of real, complex tasks. The
theory of constructivism proposes that for learning to be robust and to last that the person have
maximum engagement in the acquisition of the knowledge, and that he or she apply his or her
own organization of the knowledge. The new knowledge of the individual is said to be
“constructed.” When people have actively constructed their own understanding of facts,
principles or situations, that form of knowledge will be more accessible for future application
and growth and modification.

5. Complexity maintained (vs. complexity removed) — Often instruction and training have the
goal of covering topics very quickly and it has to be done by providing simple categories,
principles, and examples. Simplicity is often used so everyone can understand. The problem
with this is that everyone can understand the simplicity, but no one gets formal instruction or
training on the complex cases. Maintaining complexity during instruction and replicating it
during training have the benefits of conveying realism and more importantly provide a better
foundation on which learning can be adapted in uncertain and ambiguous situations.

6. Sustained exploration (vs. disjointed examples) — Sustained exploration of subject material is
an important element of learning things well and to be able to apply the information. Often
examples are used in education based on their availability. Instructors often go from example to
example or exercise to exercise with little connectivity among them. To develop deep learning
and to understand the complexities of new subjects will require additional time for learning.
Sustaining exploration of a subject will encourage time to promote the engagement to discover
critical principles and relationships. Immersive environments are expected to encourage greater
exploration of a knowledge space. Commercial game technology uses a number of techniques to
sustain involvement by the individual.

7. Authentic tasks (vs. generic exercises) — Authentic tasks allow the possibility of realism and
complexity to be contained in the task without excessive preparation on the part of instructors or
trainers. Students can be exposed to many rich examples with real meaning and real outcomes.
Instead of using exercises that are artificial in natural, real-life, day-to-day problems can serve as
stimuli for practice and training. For example, in a class on strategic planning, the class could
link with actual strategic planners who relay their current planning task for that day. The
students can go about working on the task and later consider their experience with possible
comparison to the actual planners. A class on critical thinking could use the latest edition of the
Washington Times or information from www.globalsecurity.org as its “text-book™ of source
material to review and critique. News articles on policy debates can be reviewed to learn how to
identify and assess arguments, or the logic of editorial positions can be studied.

8. Reflection on experience (vs. receive feedback on outcome) — To learn how to think and how
to learn requires a greater emphasis on the process. The main interest of an education or training
exercise usually is whether you successfully handle the enemy or some other indicator of results.
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However, many real problems have no definite outcome, or at least no immediately known
outcome. An emphasis on outcome is reinforcing what to think or know, instead of how to think
or know. The training should focus on process not outcome to emphasize “how.” Many
outcomes are the result of luck or, in the case of training simulations, they come from an
incomplete model of selected battlefield variables. The individual’s personal assessment of an
experience will be richer and can have greater learning value than outcome feedback that may
not be a real result of the individual’s behavior or knowledge.

Adaptive Leader Development
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Learning Behaviors for Adaptability

Adaptability is an effective change in behavior in response to an altered situation. Six learning
behaviors to support the development the development of adaptability follow.

1. Seek sources of knowledge.

« By considering other people’s construction of understanding one can short-cut one’s own
assemblage of knowledge; multiple perspectives of a subject can allow a broader and
deeper understanding.

« Explicit awareness about the sources of knowledge is important for learning (e.g., under
what theory or assumptions is this knowledge true/applicable?)

2. Increase the development of conceptual skills and motivation to practice with them.

« Conceptual skills give people the capability to think through unfamiliar and complex
problems and are highly relevant for adaptation.
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« People tend to avoid critical thinking because it is hard work to learn and develop the
skills in the first place and hard work to apply them. Thus motivation is an important
element of developing conceptual skills.

3. Practice with repetition under challenging and varied conditions, with time for feedback and
reflection.
« Repetition, challenge, and variety are important elements of training to address
motivation and to build a robust understanding (i.e., learning that is both broad and deep).
« Time for feedback and reflection are necessary elements to organize and assess new
information, to explore various linkages among knowledge and to test the understanding
in multiple situations.

4. Develop foundational knowledge.
« Robust foundational knowledge is important to enable an individual to adapt, to go from
what is well-known to something that is unfamiliar.
« Experts know what they know well and have a sense of what they do not know.

5. Incorporate daily events as learning, practice and reflection.

« On-the-job, work-centered learning occurs without our conscious awareness. The
opportunities afforded in daily events are rich with context and realism. Reflection of
what has occurred during work is a good object of reflection to identify what has been
learned and what remains to be learned.

6. Maintain a supportive climate of innovation and autonomy.

« An environment and climate conducive to learning is not reliant on place, time or
instructor.

« Transformation in learning is based on support that is emerging from technology.
Technological advances allow learning to occur almost at any place, anytime, and
through virtual learning communities. Technological innovations will continue to
emerge and will offer new ways to reinforce the development of adaptability.
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Building an Integrative, Adult Lifespan Theory of Army Leader Development
David V. Day and Michelle M. Harrison
Pennsylvania State University
Stanley M. Halpin
U.S. Army Research Institute

Paper presented at the 20™ Annual Conference of the Society for Industrial and Organizational
Psychology, Los Angeles, CA, 15-17 April, 2005

“Whatever its other causes, military incompetence implies a failure of leadership.”
Norman Dixon, On the psychology of military incompetence (1976, p. 214)

“Leader development is arguably the most important single program of any army.”
Lieutenant General Frederic J. Brown, U.S. Army (ret.), (2003, p. 68)

Leadership failure is identified most often through its outcomes. But as argued by many
leadership scholars (Calder, 1977; Lord & Mabher, 1991; Meindl & Ehrlich, 1987; Pfeffer, 1977;
Staw, 1975), reasoning backward from performance outcomes to accurate inferences about the
quality of leadership is risky and prone to bias. Although military incompetence (i.e., ineffective
performance) may imply a failure of leadership as Dixon (1976) suggests, evidence of
(in)effective leadership rests on more than individual, team, and organizational outcomes.
Leadership involves applying appropriate competence and expertise in addressing complex
challenges, defined as exceptionally novel or unique problems where proven solutions are of
little help (Drath, 2001; Heifetz, 1994). Being an effective leader means drawing from a
repertoire of skills and higher order competencies that can require nearly a lifetime of
experience, intense practice, and learning to master. That is one big reason why ongoing leader
development programs are especially critical to the Army and other military organizations.
Competence is the backbone of leadership effectiveness and individual leader competence is a
requisite condition for the enactment of effective leadership. It is hoped that expert leadership
results in successful outcomes; however, it cannot be guaranteed because of unpredictable
situational and environmental factors that also shape such outcomes.

What does it mean to develop as a leader or to be a highly developed leader? We seem to
know very little about this process, despite the programs, interventions, and resources devoted to
achieving that goal. Indeed, there has been quite a bit written about the kinds of programs to
promote leadership development and general treatments of important supporting processes. The
Center for Creative Leadership Handbook of Leadership Development (McCauley & Van
Velsor, 2004) is a prime example of this kind of leader development resource®; however, what is
missing is a strong theoretical foundation for understanding, predicting, and accelerating leader
development. The need is critical in the Army because of increasing “task migration” to younger
leaders (Brown, 2003, p. 75). Our purpose is to address this need by examining several
theoretical areas that inform leader development processes. In doing so, we intend to develop
and articulate an integrative, lifespan theory of leader development.

! McCauley and Van Velsor acknowledge that most of what CCL has called leadership development is actually
better described as leader development (Day, 2000). Our focus is on the development of individual leaders in the
expectation of providing better leadership in the Army.



The theory offered in the present paper provides the beginnings of an integrative
perspective on Army leader development that proposes a foundation for the emphasis on
developing individual leader competencies. It is part of the Army’s core mission that every day
it trains soldiers and grows leaders. It is our intention to elaborate on earlier work addressing
leader development in the Army (Day, Zaccaro, & Halpin, 2004) in building an integrative
theory that informs the processes of leader development across the adult life span. It needs to be
made clear, however, that this is not intended as a competency model that outlines the specific
kinds of knowledge, skills, and abilities thought to be needed for effective leadership. There is
other ongoing work directed at that goal (e.g., Horey & Fallesen, 2003, 2004). Instead, our
approach focuses on underlying processes that support the life-long development of leadership
competence. Thus, our theoretical focus is on process rather than content issues. In particular,
we attempt to weave a coherent understanding of the leader development process by connecting
the disciplines of skill acquisition and expert performance (cognitive psychology), self-
regulation and identity development (social psychology), and adult development (developmental
psychology). By connecting these fields around the overarching topic of leader development, it
is expected that the resulting theoretical propositions will provide a unique and interesting
perspective on the developmental processes of leaders. Furthermore, we hope that these
theoretical propositions will help to guide research efforts in the Army as well as other military
and non-military organizations.

Individual preparation for leadership goes beyond mastering the requisite technical
competencies of a job to also gaining expertise in social and strategic competencies; furthermore,
preparation for leadership involves developing more complex ways of thinking about and
enacting leadership that are intertwined with key facets of adult development (e.g., identity and
self-awareness). In order to understand how leaders develop with regard to competencies we
believe that it is necessary to integrate this perspective with those involving skill acquisition and
expert performance, as well as identity and adult development. Well-known previous work has
addressed the issue of managerial competence (Boyatzis, 1982); however, the development of
leadership competence is relatively uncharted territory (although see Lord & Hall, in press, for
an information processing and identity perspective on the development of leadership skill).

The emphasis of this paper will be on the integrative aspects of these different
perspectives, drawing from diverse fields such as expertise and skill acquisition, competency
modeling, social identity and the self, and adult development and learning. The reason for this
apparent eclecticism (we prefer integration) is that what is expected of leaders is multifaceted
and complex. Any theoretical approach that is expected to illuminate the key developmental
processes that affect leaders will likely need to be integrative and to draw from various
literatures. This is what we have attempted, drawing largely from the social sciences and in
particular psychology. Because we are trying to better understand those processes associated
with leadership that are inherently relational, psychological theory is naturally at the core.

It should be noted that researchers in the area of wisdom have also posited a systems
perspective of expertise. For instance, wisdom has been proposed as “expertise in the conduct
and meaning of life” (Baltes & Staudinger, 2000), p. 124) and along with intelligence and
creativity, wisdom is a form of developing expertise (Sternberg, 1998, 2003). There are some
points of communality with regard to these views of wisdom and what we propose regarding
leader development. There are also important differences, especially regarding the role of
identity and self-regulation processes that we see are critical in bridging adult development with
the development of the expert leader. Whereas it is sensible to think of developing an identity as
a leader concomitant with the development of leadership expertise, it makes less sense to
propose a wisdom component to social identity.
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General Overview: Developing the Expert Leader

Our view of leader development may be visualized as “layers” of leader characteristics.
There are the foundational level traits, motivational systems, and values. Related to these, and
built upon these foundational elements, are common patterns of behavior, attitudes, and beliefs
including attitude toward oneself and beliefs about oneself. Most visible to the external observer
are the skills and specific behaviors that a leader brings to a particular leadership situation (in
addition to outcomes). These observables can range along a continuum of developmental
complexity from relatively simple and unsophisticated to relatively complex and perhaps even
profound. The more highly developed leader brings a larger repertoire of available skills and
behaviors to bear on a leadership challenge. Unseen are the more fundamental characteristics of
the leader and the wide array of psychological processes that support development. These
processes are articulated in a later section of this paper on adult development. The end-result of
development is manifested in the observable behaviors (application of leadership competencies)
in addition to performance outcomes.

Proposition 1: Expert leadership can be differentiated from novice (less expert)

leadership in terms of the complexity (sophistication) of the repertoire of a leader’s

thinking and behavior that is available to respond to complex challenges.

The observable or visible components of leader development are proposed as expressions
of individual competencies. Although there is no universally agreed upon definition,
competencies have been defined as those individual characteristics that summarize relatively
enduring ways of behaving and thinking. According to work done in the area of competency
modeling (Spencer & Spencer, 1993), there are five types of characteristics that support
individual competencies. Knowledge and skills are visible to others and relatively easy to
develop. Traits and motives are the deepest and most hidden and refer to dispositional
characteristics that may be highly resistant to change, but support the development of particular
competencies. The middle ground is made up of the attitudes, values, and self-images that
compose a person’s self-concept and identity. Processes that define adult development such as
selection, optimization, and compensation (Baltes, 1997) are central to the developing self,
which, in turn, are proposed to support the acquisition of leadership competencies and expert
leader performance.

Proposition 2: The development of expert leaders is supported by identity processes at a

less visible level and by adult development processes at the deepest level.

No simple, coherent theoretical explanations for the development of leadership skills
have been proposed. Leadership is such a complex phenomenon that it has proven more fruitful
to develop explanations of particular behaviors, skills, and personal characteristics. The
difficulty in characterizing, for example, value systems (much less measuring such aspects of a
person) has led to a greater emphasis on the “upper” layers in our model. It is more feasible, for
example, to conceptualize leader development in terms of skill acquisition. Highly developed
leaders are said to possess sophisticated competencies (conceptualized as bundles of various
skills) that support effective leader behavior across many and varied situations — from simple to
complex. Indeed, there are theories of skill acquisition that might help provide a much needed
foundation to understanding leadership skill acquisition. Perhaps best known is the work of
Anderson (1982) that was later refined by Ackerman and associates (Ackerman, 1987;
Ackerman, Kanfer, & Goff, 1995; Kanfer & Ackerman, 1989). From this theoretical perspective
skill acquisition is posited mainly as a function of declarative knowledge (knowledge about
“what” — i.e., facts and things) and procedural knowledge (knowledge about “how” - i.e.,
processes and procedures).
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From skill acquisition to competency development. At the heart of Anderson’s (1982)
model is the notion that learning goals are structured in such a way as to support the progressive
development of knowledge and skill competencies, building from relatively simple to complex
forms. The development process follows the universal pathways associated with differentiation
and integration. Declarative knowledge is typically involved at the more basic levels in knowing
about the facts, concepts, and rules that define the competency domain (part of the differentiation
process of understanding distinct concepts). Declarative knowledge becomes proceduralized
through practice and experience. This knowledge about situations, responses, and outcomes is
integrated in ways that provide context-specific rules for application. Procedural knowledge
develops at more complex levels in that it represents an understanding of conditions and actions
that guide the application of knowledge. Through the use of declarative and procedural
knowledge in various situations and contexts, more complex “mental models” develop about a
domain. These are more highly integrated and complex bundles of declarative and
proceduralized knowledge that further allow for the development of strategic competencies,
which support the understanding of the contingencies that drive changes in priorities and the
allocation of attention and effort (Bell & Kozlowski, 2002). At the most advanced or complex
level is the development of adaptive competencies. Adaptability involves extrapolating
competencies to novel situations, understanding the situation as it unfolds, and generalizing
one’s knowledge and skill (i.e., competency) to cope with unexpected developments and
complex challenges (Kozlowski et al., 2001). Thus, the ultimate goal of development can be
construed as the formation of strategic or adaptive competencies to support effective leadership
in coping with complex challenges.

Proposition 3: Over time and with relevant practice, more basic level skills combine to

form complex and multifaceted leadership competencies (strategic and adaptive

competence).

Although framing a competency-based approach to leader development in the context of
a theory or theories of skill acquisition makes some sense, there are also distinct limitations.
Leadership competencies are much more multifaceted and complex bundles of knowledge, skills,
and abilities than what are typically considered in skill acquisition — even complex skill
acquisition. Another limitation has to do with the timeframe involved. Whereas skill acquisition
is usually studied in a relatively bounded period of time, leader development is ongoing across
the adult lifespan. Leader development is therefore closer conceptually to what it takes to
become an expert rather than acquiring a particular skill. Research suggests that important
characteristics of experts’” superior performance are acquired through extensive experience.
Indeed, the effect of deliberate practice on expert performance is larger than earlier believed
possible (Chi, Glaser, & Farr, 1988). Specifically, a minimum of ten years or 10,000 hours of
concentrated practice is needed to attain elite performance levels associated with expert status in
a given domain (Ericsson, 1996; Ericsson & Charness, 1994; Ericsson & Lehmann, 1996).
Research also has elaborated on the acquired cognitive mechanisms that mediate the
development of superior expert performance (Ericsson, 1996). In terms of developing expert
leadership, the same amount of time — or more — might be required with similar supporting
mediational processes. From this perspective, leader development is seen as a particular form of
expert performance that is inherently a function of adult development given the extensive time
commitment. Thus, it requires some grounding in research and theory in both fields.

Proposition 4: The development of expert leadership requires extensive practice over a

relatively lengthy time period (perhaps ten years or more).

Developing leadership expertise: An analogy. An analogy might help draw the
connection we see between the development of expert performance and leader development.
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Instead of leadership, imagine the domain was music. Specifically, imagine someone (child,
adolescent, or adult) who is starting out to learn how to play the piano. Well before any real
music could be played the student needs to begin learning the layout of the keyboard, white
keys/black keys, sharps and flats. In short, elemental declarative knowledge must be acquired.
To reinforce the nascent declarative knowledge, assignments are usually given in the form of
some very basic musical pieces as well as elementary scales to practice. This helps to integrate
the declarative with procedural knowledge and skills. Once a certain level of mastery of the
basics is attained, then the student might begin adding declarative and procedural
knowledge/skills with regard to chords, and then chord progressions. Practice builds towards
automaticity in which scales, chords, simple pieces of music can be played without a great deal
of cognitive (attentional) resources devoted to the task. And so it goes over time and with
extensive practice that greater complexity is incrementally added to the skills repertoire as more
difficult pieces are practiced and learned. Of course, there are individual differences in how
easily these skills are acquired and mastered.

As expertise is gradually acquired, bundles of differentiated knowledge and skills are
integrated into more sophisticated competencies. Knowing the keyboard layout and
distinguishing individual notes and chords, when combined with the skill of reading music, to
form a strategic competency of “sight playing” (i.e., being able to play something without
previously practicing it by reading and translating from the sheet music directly to playing —
regardless of how haltingly). Recitals and other semi-public performances help to build strategic
competencies that guide performance in front of an audience.

At some point during this process the student begins to take on the provisional identity
(Ibarra, 1999) of a pianist (or at least a piano player) — or maybe not. There are legions of
individuals who had lessons and built up certain skills and competencies related to the piano
only to quit. Perhaps the task was not enjoyable or practice began to yield diminishing returns in
terms of performance gains. Or that the piano student would rather be doing something else like
playing baseball. At some point, however, there is the atrophy or outright rejection of this
emerging or provisional identity as a pianist. Possibly the student quits piano but switches to the
guitar and a different form of the superordinate musician identity begins to form. Those who
continue with piano are likely to internalize this aspect of self as a subcomponent of individual
identity. With continued practice and experience even more complex adaptive competencies
develop that allow for impromptu performances with friends or possibly even professional or
semi-professional engagements, solo or as part of a group. Still, there are very, very few who
reach the level of expertise needed to make a living with one’s music, and even fewer who reach
of level of recognition and acclaim such as Vladimir Horowitz in classical music or Bill Evans in
jazz.

Leader development is thought to occur in ways similar to the preceding example. There
are relatively simple declarative and procedural knowledge and skills associated with first
understanding what leadership is and then practicing certain leadership skills (e.g., setting the
direction of a group; providing support and encouragement). At some point if the student is
serious about leadership, an aspect of overall social identity becomes associated with “leader.”
But as in other domains, it may take at least 10 years of intensive practice and experience as a
leader before expert performance levels are reached. Indeed, it may take more than 10 years
because leadership is inherently an interpersonal and relational (i.e., more complex) phenomenon
than mastering an instrument. It is also the case that very, very few individuals ever reach the
elite status associated with being a world-class leader. But just as there are many perfectly
serviceable pianists throughout the world, there are no doubt large numbers of good or even
excellent leaders in all domains (business, education, military, or religion). Although there may
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be a large number of leaders who can organize a rally, there are very few who can lead a social
movement and bring about large-scale societal change. Leadership is most often recognized and
heralded when it is played out in a very large way (e.g., the Civil Rights movement, war,
business fortunes and failures). But possibly even more important are the less acclaimed feats of
leadership that occur daily. Whereas these leadership feats may not be accomplished by world-
class leaders, they nonetheless have mastered some level of expertise in the domain.
Furthermore, they are critically important to making businesses, militaries, and governments run
effectively.

Practicing leadership. An important issue that deserves additional consideration is
what it means to practice leadership. In most other expert domains it is clearly known when
someone is or isn’t practicing the skill in question. It is also clear what skills are being
practiced; furthermore, standards often exist which provide a basis for relative, if not absolute,
feedback to the practitioner. The pianist working to master a challenging chord progression will
know when she has achieved her goal because she has heard others play at the desired skill level
and/or she gets feedback from her instructor.

Practice is critically important to developing expert performance. Research has shown
that the amount of deliberate (intentional) practice predicted the attained level of performance in
musicians (Ericsson, Krampe, & Tesch-Rémer, 1993). Based on records from detailed diaries of
expert-level musicians who had studied music for over 10 years, it was found that the expert
musicians with the highest levels of performance practiced for about 25 hours per week, which
was three times more than the less accomplished expert musicians. Amateur musicians of the
same age were found to practice less than two hours per week — less than 10% of the amount for
the best group of expert musicians.

Clearly, deliberate practice matters in the development of expert musical performance.
But unlike music, chess, or sports (typically studied domains of expertise), with leadership the
practice opportunities are often more serendipitous. For example, someone (peer, subordinate)
may ask for advice on a problem. Instead of providing a pat solution the practicing leader offers
support and encouragement to help the other person construct a solution on his or her own. Is
this leadership? Certainly under the transformational leadership heading of “individualized
consideration” and “intellectual stimulation” it would be considered as leadership behavior. A
significant question to consider is whether the leader is aware that he or she is practicing
leadership. The question of whether expertise can develop outside of conscious awareness is
debatable. What seems more certain is that being intentional about practice is likely to develop
expertise more quickly and thoroughly than being ad hoc or unintentional about it. Thus, the
role of intentionality in practice is proposed as a key process that supports the development of
leadership expertise. It is noted that practice implies not merely repetitions of a behavior, but
also involves implicit and explicit feedback that is obtained during and after the behavior.

Proposition 5: The extent that deliberate, intentional practice is engaged in is negatively

related to the length of time needed to reach a level of expert leader performance.

The next section examines what are proposed to be key supporting processes in the
development of the expert leader. Specifically, the development of a leader identity is seen as
important to forming identity-development spirals. These spirals contribute to the level of
perseverance needed to continue with ongoing development to more expert or even elite leader
performance levels. Self-regulatory strength is also proposed as a critical resource that
contributes to identity-development spirals and the perseverance to higher levels of development
as a leader.

Identity Processes in Leader Development
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The importance of self and identity development to healthy adjustment across the
lifespan is supported by the theoretical as well as the empirical literature (Leary & Tangney,
2003). There is little reason to expect this state of affairs to be different for leader development.
The development of a leader identity along with the development of leadership skills and
competencies may be vitally important for persevering to become a master or expert leader (Lord
& Hall, in press). Simply put, if someone does not identify as a leader it seems highly unlikely
that there will be much attempt to acquire the kinds of skills or develop the competencies that are
needed for highly effective leadership. But the process is thought to be a mutually reinforcing
one. As leadership competencies develop, there is the likelihood of a leader identity
crystallizing, which further supports the motivation to lead and to learn more about leading. Of
course, with some leaders a sense of hubris may set in as they come to believe that they already
are expert leaders and have nothing left to learn about leading. Other self concepts may also
play important moderating roles, such as self-awareness. There may be a well-formed leader
identity but little self-awareness regarding leadership strengths and (especially) weaknesses. In
the case of leadership hubris associated with a lack of self-awareness, this is a mirage of
leadership expertise. Although the identity piece is there, no further learning takes place; thus,
no subsequent development occurs. There is always something more to be learned about
leadership.

Control theory suggests that internally-focused attention, or self-awareness, can lead to a
more accessible self-concept or self-schema and thereby influence the gathering and processing
of self-relevant information (Carver, 2003, 2004; Carver & Scheier, 1981). Information that is
self-relevant is attended to and processed to a greater degree. In this sense, heightened self-
awareness will lead to greater processing of information that is self-relevant (Carver, 2003). If
being a leader is part of an individual’s self-concept, then leadership-relevant information may
be given more attention and processed to a greater degree. The combination of having a salient
leader identity and heightened self-awareness may facilitate the identification of situations in
which leadership can be intentionally practiced, the depth of processing in the situation, and the
intentionality of the practice.

A similar set of relationships has been conceptualized in terms of efficacy-performance
spirals (Lindsley, Brass, & Thomas, 1995). As articulated by Lindsley et al., the relationship
between efficacy and performance is cyclic in which performance influences self-efficacy, which
affects performance, and so on. These spirals can be positive or negative in valence and can
relate to groups and organizations as well as individuals (i.e., it is an isomorphic multilevel
phenomenon). We believe that at a more observable level, such efficacy-performance spirals
occur with regard to leadership. The more positive ones’ self-conception is around being able to
lead (self-efficacy for leadership), the better the leader performance (all things being equal). But
at a less observable (i.e., more implicit) level we believe that identity-development spirals also
occur in support of the efficacy-performance ones.

Proposition 6: As leadership competencies develop, leader identity begins to emerge,

which further supports learning and development around leadership (i.e., leader identity-

development spirals).

At a more micro process level, the literature on identity development supports the
important role that self-regulation processes play in shaping who we become. Self-regulatory
processes guide our attention as well as our behavior. In short, these processes are instrumental
components of human motivation. The executive function, which regulates important volitional
and active capabilities of the self (Baumeister, 1998), fosters self-directed, intentional behavior
including response inhibition, strategy generation and implementation, and flexible action
(Denckla, 1996).
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One type of executive functioning process associated with the self that appears to hold
exceptional promise in advancing an understanding of leader development within the proposed
framework is termed self-regulatory strength (Schmeichel & Baumeister, 2004) or its mirror
opposite of ego depletion (Baumeister, Bratslavsky, Muraven, & Tice, 1998). Self-regulatory
strength refers to “internal resources available to inhibit, override, or alter responses that may
arise as a result of physiological processes, habit, learning, or the press of a situation”
(Schmeichel & Baumeister, p. 86). It is closest in terms of a more general process that might be
termed “will power” (or self control) that relies on a limited and exhaustible set of resources.
When self-regulatory resources are exhausted, a state of ego depletion results and self-regulation
failure is more likely. Thus, self-regulatory strength inherently pertains to self-control, which is
an important attribute of an effective leader (Lord & Hall, in press).

Self-regulatory strength is an expansible capacity that can grow or develop with use —
much like muscle mass. It also diminishes with exertion and is restored to initial levels only
after some rest. In this way self-control comes at a cost in terms of resource depletion associated
with the energy that is expended in executing essential control mechanisms. Research by
Baumeister and his colleagues have shown that when ego depletion occurs (i.e., self-regulatory
strength is low), individuals are less able and willing to regulate their behavior. This can result
in the failure to control eating, drinking, or smoking behaviors (Baumeister et al., 1998) or
enhance the likelihood of engaging in impulse buying (Baumeister, 2002) among other things. It
may also have implications for the effective regulation and control of leadership behaviors.
Without some degree of available ego resources that defines self-regulatory strength, leaders
may fail to effectively regulate their emotions or social behavior. As a result, they may appear to
be impulsive, inconsistent, or indulgent — any of which could likely undermine followers’
perceptions. And as noted by Lord and Maher (1991), being perceived as a leader is critically
important to gaining influence over others. Without a basis for social influence, leadership is
unlikely to transpire.

Another reason for the theoretical importance of self-regulatory strength in leader
development is in supporting the discipline needed to practice leader behaviors intentionally and
to persevere with ongoing development as a leader. This is especially the case when events
conspire to push other agendas instead of learning. Furthermore, ego depletion or low self-
regulatory strength might be associated with falling back on well-learned behaviors rather than
attempting more challenging approaches. As noted by one prominent approach to leadership
development (McCauley & Van Velsor, 2004), experiences that are highly developmental in
nature contain a large dose of challenge (in addition to assessment and support).

Proposition 7: Self-regulatory strength accelerates the ongoing learning and

development of leaders.

As self-regulation is a key factor in developing skills, competencies, and expertise, a
brief examination of individual differences that can influence self-regulatory processes might be
helpful. In the present theoretical integration, three individual difference factors — goal
orientation, generalized self-efficacy, and self-awareness — are thought to be particularly
important as they relate to self-regulation in the leader development process.
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Goal orientation. Learning goal orientation refers to an individual orientation towards
developing competence through acquiring and mastering new skills, while performance goal
orientation refers to an individual orientation towards demonstrating competence either in terms
of gaining a favorable judgment or avoiding an unfavorable judgment of others (VandeWalle,
1997). It has been suggested that one’s goal orientation provides a cognitive framework to
respond to achievement situations and influence performance through the use of self-regulation
techniques (VandeWalle et al., 1999). Individuals with a learning goal orientation may expend
more effort, as they believe that expending effort is viewed as a strategy for developing ability
and is related task achievement. Similarly, they set more difficult goals, intended to put forth
more effort, and intended to engage in more planning. Goal orientation may influence rate of
skills acquisition such that those leaders with a high learning goal orientation should acquire
skills more quickly because they may not view mistakes as threats, withdraw from obstacles,
minimize effort, or focus attention on performance indicators rather than the task (Yeo & Neal,
2004). In addition, it has been proposed that those with a high learning goal orientation are
proactive in seeking feedback (VandeWalle, 2003), which should augment practice in facilitating
the development of expert performance.

Proposition 8: High learning goal orientations facilitate development of leader expertise
through the use of self-regulatory strategies.

Generalized self-efficacy. Self-efficacy speaks to an individual’s confidence in the
ability to organize resources for goal attainment, and it relates to task choice, task effort, and
persistence in task achievement (Gist & Mitchell, 1992). Self-efficacy often refers to an
evaluation of one’s task-specific ability, but can also be conceptualized as a more global
characteristic. Generalized self-efficacy refers to a global trait-like characteristic of one’s
estimate of his or her overall ability to achieve required performance in a variety of situations
(Bandura, 1997).

Generalized self-efficacy has been included in higher order constructs addressing
one’s overall assessment of the self such as core self-evaluations (Judge, Locke, & Durham,
1997) and positive self-concept (Judge, Thorensen, Pucik, & Welbourne, 1999). Generalized
self-efficacy was found to be a strong predictor of motivation through self-regulatory
functions of goal-setting and goal commitment (Erez & Judge, 2001). Further, generalized
self-efficacy, included in a positive self-concept positively related to a manager’s ability to
deal with change (Judge et al., 1999). Generalized self-efficacy is particularly useful in
predicting how individuals approach novel or complex situations. For example, high
generalized self-efficacy was found by Judge et al. to be a precursor for positive attitudes
toward critical career-oriented events, specifically those involving major job and
organizational changes. Individuals with low self-efficacy may avoid or become defensive in
situations in which they believe they cannot perform well, whereas individuals with a high
generalized self-efficacy respond more adaptively.

Proposition 9: A leader’s generalized self-efficacy will positively relate to leader

development and learning.

Self-awareness. The definition of self-awareness may vary across, but generally refers to
“self-focused attention” and particularly to the consistency between aspects of self and actions
(see Carver, 2003). In a leadership context, self-awareness pertains to a personal understanding
of one’s strengths and weaknesses. More specifically, it is an evaluation of the quality and
accuracy of one’s self-perceptions (Hall, 2004). Heightened self-awareness, or self-insight,
facilitates attention to self-relevant information from the environment and thereby facilitates
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setting of development goals and provides feedback regarding progress towards goals (London,
2002).

In order to attain expert performance, an individual must monitor his or her performance
and design intentional practice sessions around individual strengths and weaknesses. Individuals
address specific performance problems through problem-solving and generating specific
modifications that are fully integrated through extended deliberate practice (Ericsson, 2003).
Often an individual must recognize areas needing development without substantial guidance
from others. Self-awareness may help an individual to perceive particular areas that need
attention as well as regulate progress towards goals within a practice session.

Proposition 10: Self-awareness will facilitate the development of leader learning and

expertise.

The final section of the paper will address the role of adult development in the leader
development process. As discussed, leader development occurs within the context of more
fundamental developmental processes associated with maturation and aging. These processes
are thought to occur at the least visible level, but are foundational. It makes little sense to expect
much development as a leader to occur without some simultaneous development as an adult.
Adult Development

Leader development is thought to unfold over considerable time and can conceivably
traverse the entire lifespan. At a minimum, the field of leader development has traditionally
focused on the development of leadership knowledge, skills, abilities, and mental models in
young adulthood and beyond. For this reason it is surprising how little integration there has been
between the fields of leader development and adult development. Nothing much has changed
over the last 15 years since it was noted that there are few direct applications of adult
developmental theory to work settings (Cytrynbaum & Crites, 1989). Although there have been
some efforts at applying social-constructivist development theory to the topic of leadership
(Kegan & Lahey, 1984) as well as leader development (Torbert & Associates, 2004), these
developmental approaches have been limited to how leaders think about and mentally construct
their leadership world views. In addition, both approaches propose relatively rigid stage theories
of adult leader development. We believe that leader development is more dynamic in nature and
is exemplified by the open systems principle of equifinality (Katz & Kahn, 1978).

Perhaps leader development has always been integrated with adult development but the
connections have been more implicit than explicit. Nonetheless, it has been recently re-stated
that there remains a need for a cogent theory of executive (i.e., leader) development as adult
development (Laske, 2003). In moving towards incorporating that goal in the present
framework, we will explore explicitly the relevance of adult development theory and research for
conceptualizing leader development and integrate key principles with previous domains of
expertise and identity development.

One reason the adult development literature is of particular relevance to leader development
is because it considers age-related changes as sources or outcomes of maturation. This is a
critically important issue for an organization such as the Army in which individuals join in
their late teens or early twenties and can continue to develop as leaders well into their forties
and fifties. Leader development theory and research has largely ignored the well-
documented findings that some components of intellectual development start to decline after
a certain age (e.g., fluid intelligence, basic information processing) whereas other
components continue to develop across the lifespan (e.g., crystallized intelligence, cultural
knowledge; (Baltes, Staudinger, & Lindenberger, 1999). Others have proposed that there are
different growth curve functions for the various components of intellectual functioning,
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including intelligence-as-process (i.e., fluid intelligence), crystallized intelligence,
personality, interests, and knowledge (Ackerman, 1996). In short, there are naturally
occurring maturational effects that are likely to interact with the experiences typically used
as part of formal leader development initiatives. As far as we know, there has been virtually
no attention given to these types of possible age-related interactions.

Proposition 11: Leader development is ongoing throughout the adult lifespan and is

shaped by adult development and age-related maturation processes.

Adult development research and theory also is relevant to leader development because
the former is intended to generate knowledge about three specific components of individual
development: (a) interindividual commonalities in development, (b) interindividual differences
in development, and (c) intraindividual plasticity (malleability) in development (Baltes et al.,
1999). The last point, in particular, holds promise for better understanding the possibilities of
accelerating leader development. Baltes reviewed the literature on cognitive interventions of
development and concluded that the “evidence of the powerful role of experience and practice in
the acquisition, refinement, and maintenance of the cognitive pragmatics is overwhelming” (p.
496). This evidence also includes neuropsychological evidence of changes in brain activity as a
function of experiential interventions (Woodruf-Pak as cited in Baltes). Another interesting
finding has been reported by Benes (as cited in Fischer & Pruyne, 2002), who noted that the
process of myelination, which significantly improves the transmission of neural signals in the
brain, not only continues through adulthood but shows a major growth spurt in the 40s and 50s,
possibly due to the accumulation of experience. Overall, results appear conclusive that
differences in levels of intellectual performance are influenced by variations in aspects of the
physical or socio-cultural environment. By extension, there is evidence to suggest that leader
development experiences can change the performance potential of individuals, at least within
some age-related boundaries.

Perhaps the most compelling reason to consider leader development as adult development
stems from the ultimate meaning of lifespan development. According to Baltes et al. (1999),
lifespan development is essentially a process of selective adaptation and transformation. The
orchestrating processes of development are conceptualized as selection (goals/ outcomes),
optimization (means/resources), and compensation (response to loss of means). The outcomes
are seen as the maximization of objective and subjective gains and the minimization of losses
(Baltes, 1997). Successful development (i.e., growth) is couched in terms of the attainment of
salient goals or states of functioning. The adaptation and transformation processes of lifespan
development also can be considered to be fundamental to leader development.

In attempting to understand the extent to which age-related dynamics related to biology
and external support (e.g., psychological, social, and material resources) predetermine the
pathways of development is to consider the differences in three different goals of ontogenetic
development: Growth, maintenance, and the regulation of loss (Baltes, 1997). The allocation of
available developmental resources for growth (i.e., behaviors used for reaching higher levels of
functioning or adaptive capacity) is thought to decline with age, whereas investments in the
maintenance of functioning and the regulation of loss in adaptive capacity increase over the
lifespan. Thus, there is a systematic lifespan shift in the relative allocation of resources to these
three major developmental functions. An important developmental challenge, especially in later
phases of adulthood, is appropriately and effectively allocating resources to these different
developmental goals. As noted by Baltes et al. (1999), “the mastery of life often involves
conflicts and competition among the three goals of human development” (p. 478). This becomes
a particular challenge for growth because the older the adult the more time and practice it takes
to attain the same learning gains. Furthermore, the older the adult the more they are in need of
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culture-based compensations to generate and maintain high levels of functioning. And as a point
of integration, self-regulatory strength may play a key role in managing these competing goals.

Proposition 12: Individuals engage in selection, optimization, and compensation

processes in maximizing developmental gains and minimizing losses associated with the

acquisition of leadership competencies.

The notion that the developmental process involves an inherent dynamic of gains and
losses (Baltes, 1987) is difficult to fathom if development is thought of as a ladder in which
individuals progress upwards through identical stages. Rather than a ladder, development may
be more like a web with different strands with varied developmental trajectories depending on
specific contextual influences (Fischer & Kenny, 1986; Stevens-Long & Michaud, 2002). This
potential “web of development” recognizes that more basic kinds of skills become intertwined in
creating more macro and holistic competencies. Some of the basic skills may drop out of the
developmental process (gain-loss dynamic) if they no longer serve an important role in
functioning (e.g., a specific technical skill becomes less important to leaders at higher
organizational levels).

Web of development. The traditional biological conceptions of growth or physical
maturation tend to be based on linear, unidimensional, unidirectional, and unifunctional models
(Baltes et al., 1999). A point that is often overlooked in the search for such simplicity is that
development takes many forms and many components contribute to the development of a
complex skill or activity (e.g., leader competencies). In contrast to the traditional biological
conceptions of growth, the overall ontogenesis of mind and behavior is more accurately
portrayed as dynamic, multidimensional, multifunctional, and nonlinear. Multifunctionality is
especially important from an intervention perspective because it includes the systems concept of
equifinality whereby the same developmental outcome can be reached by different means and
combination of means (Gharajedaghi, 1999; Katz & Kahn, 1978).

The use of static metaphors have focused attention on what is stable in development
rather than what changes and the conditions under which changes occur (Stevens-Long &
Michaud, 2002). Development may be more like a web with different strands that have
dissimilar development trajectories depending on specific contextual influences (Fischer &
Bidell, 1998; Fischer & Pruyne, 2003); Stevens-Long & Michaud, 2002). These different
strands may “represent potential skill domains...the connections between strands represent
possible relationships among skill domains, and the differing directions of the strands indicate
possible variations in the developmental pathways and outcomes as skills are constructed for
participation in diverse contexts” (Fischer & Bidell, p. 474). This web of development also has
been conceptualized as a more complex and multilayered system in three dimensions where the
components mutually influence each other in dynamic ways (Thelin & Smith, 1998). Stevens-
Long and Michaud (2002) elaborated on this more complex conceptualization by suggesting that
“each of these strands is really a plane...[and] consider that for each component of development
there may be several possible landscapes that develop over different contexts” (p. 8). The point
of relevance is that more complex “web” conceptualizations of adult development are consistent
with connectionist networks that Lord and Hall (in press) have argued are at the core of problem
interpretation and observable leader responses.

There are several implications associated with conceptualizing leader development as a
web of development. One such implication is that the various components of leader
development (e.g., knowledge, skills, abilities, mental models) interact and influence each other.
It also recognizes that any experience is multifaceted in terms of what kinds of skills domains are
affected. From a systems perspective in which differentiation always precedes integration
(Gharajedaghi, 1999), the development of different skills (differentiation) will result in processes
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that combine such skills into more holistic and higher-order bundles (integration) that could be
labeled as competencies. Thus, the leader development process might be conceptualized as an
ongoing system of differentiation and integration in which lower-order or more basic kinds of
knowledge, skills, and abilities interact in developing more molar and holistic competencies
(Day & Lance, 2004). Some of these basic skills may drop from the model over time if they no
longer are important for leader functioning. A good example of this might be a specific technical
skill that is necessary for functional leader behavior at early points in development but become
less important and perhaps irrelevant at higher levels of functioning. This line of thinking
acknowledges an important point made by Baltes (1987) that development inherently includes
both the processes of growth and decline (i.e., development as a gain-loss dynamic).

Proposition 13: The development of complex, multifaceted leadership competencies is

supported by a web of adult development that is dynamic and nonlinear in nature.

Implications of leader development as adult development. A primary message in this
paper is that there has been a missed opportunity for advancing the notion of leader development
as adult development. The importance and relevance of this message goes to some basic issues
around adult development, including the robust findings of biologically based, age-related
changes that affect functioning and developmental potential. The selection-optimization-
compensation (SOC) theory advanced by Baltes and his colleagues argues that there is a
systematic change across the lifespan in terms of how developmental resources are allocated
among these three “orchestrating processes” of human development. This point of relevance
notwithstanding, perhaps the most pressing reason to consider leader development as adult
development is the perspective that lifelong development is essentially a process of selective
adaptation and transformation (Baltes et al., 1999).

The central developmental process of adaptation and transformation can be seen in terms
of how leaders change and grow as a function of environmental challenges. The transformation
of leaders is one that transpires across the entire lifespan. Unfortunately, much of the research
and theory on leader development has conceptualized and studied the development process as
relatively short-term (even cross-sectional) and static, as opposed one that is longitudinal and
dynamic. In addition, more traditional perspectives have conceptualized the developmental
process as linear, unidirectional, unidimensional, and unifunctional. Rather than a
developmental ladder in which change can only be up or down, conceptualizing it as a web of
development opens up a number of rich possibilities in terms of how specific components (e.g.,
knowledge, skills, and abilities) develop and combine to from more holistic attributes (e.g.,
competencies).

Using the SOC theoretical lens to understand the leader development as adult
development process might also provide leverage for accelerating leader development. The
evidence from lifespan development psychology suggests the existence of interindividual
differences in intraindividual plasticity (i.e., malleability) regarding potentialities of
development. Thus, there may well be upper and lower boundary conditions for accelerating
development. Concepts such as developmental readiness, triggers for development, as well as
methodological procedures such as “testing-the-limits” (Kliegl, Smith, & Baltes, 1989;
Lindenberger & Baltes, 1995) all have relevance for advancing a more sophisticated (and
practically useful) perspective on leader development as adult development.

Summary and Conclusions

This paper opened with a quote on military incompetence and its implications for
leadership. Our main focus, however, has been on military competence, especially the
development of leadership competence as grounded in leader competencies. Theoretical
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arguments were made that the process of leader development is analogous to how expert
performance develops in other domains such as music and sports. From the skill acquisition
literature it was noted that basic kinds of knowledge and skills (e.g., declarative and procedural
knowledge) develop with experience and practice into more complex and multifunctional
strategic and adaptive competencies. This process is grounded in the expertise literature, but is
also supported by the literature from the field of adult development. In particular, lifespan
development is portrayed as dynamic, multifaceted, multifunctional, and nonlinear in which
lower-order or more basic kinds of knowledge and skills interact as a function of experience in
developing into more molar and holistic competencies (i.e., a web of development). The role of
fundamental (invisible) adult development processes associated with selection, optimization, and
compensation in guiding the development of molar competencies that support expert
performance are proposed to be mediated by identity formation and self-regulation, especially
self-regulatory strength. ldentity-development spirals were proposed as self-reinforcing in
nature in that taking on an identity (e.g., leader) would be associated with greater motivation to
develop further as a leader. Self-regulatory strength offers an expansible resource that also
contributes to development through its effects on motivation and self-control.

How does this emerging theory contribute to better understanding leader development?
We believe that there are at least three important ways that the present theory contributes to this
goal. First, it recognizes that leader development is ongoing across most if not all of the entire
adult lifespan. We integrate some key principles and perspectives from the adult development
and lifespan psychology literatures that help to highlight this inherently longitudinal process.
Second, we approach leadership from an expert performance model that is grounded in the
development of skills and competencies, rather than based solely on outcomes. This is the
visible and observable component of leadership that is developed through experience and
extensive, intentional practice. Third, development as a leader is facilitated through leader
identity formation that is guided by self-regulation processes. Self-regulatory strength is a
critical resource in this regard, with higher levels of self-regulatory strength being conceptually
related to higher levels of self-discipline and self-control needed for effective leadership as well
as long-term development.

In closing, there are potential limitations about the proposed theory that should be noted.
The separate disciplines of expert performance, identity and self-regulation, and adult
development are each voluminous (especially the latter two). We have only scratched the
surface in terms of integrating all of the relevant research and theory from those fields. Further
elaboration and syntheses are needed. Other questions might be raised about external
generalizability. Given that this approach was conceptualized as a theory of Army leader
development, there may be potential concerns about how relevant it would be in addressing
issues of leader development in other non-military contexts. As noted at the beginning of the
paper, we are relatively unconcerned at this time about the content of the competencies that
support expert leader performance, focusing more on underlying process issues. We think the
processes generalize outside the Army; however, we also acknowledge that the timeframe that
the Army has to shape its top leaders is often considerably longer than in other types of
organizations. Also, the Army does not select its officers from the outside. This is why it has
been said that the lengthiest developmental trajectory in the Army is that of a senior officer
(approximately 20+ years) — longer than it takes to development a personal weapon, a tank, or
even a helicopter. We hope that the present theory can help to guide the considerable
investments made in leader development by all types of organizations and to understand how
that lifelong process might be accelerated. As noted by retired LTG Brown, “With such
substantial task migration to younger leaders, the Army should rethink leader preparation, which

E-159



should be continuous, as is characteristic of great learning and teaching organizations” (2003, p.
75). Basing such ongoing and continuous development efforts on sound theory is a very
practical place to start
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Table 1: Theoretical Propositions Organized by Discipline

Expertise and Expert Performance

Proposition 1: Expert leadership can be differentiated from novice (less expert) leadership in
terms of the complexity (sophistication) of the repertoire of a leader’s thinking and behavior that
is available to respond to complex challenges.

Proposition 2: The development of expert leaders is supported by identity processes at a less
visible level and by adult development processes at the deepest (least visible) level.

Proposition 3: Over time and with relevant practice, more basic level skills combine to form
complex and multifaceted leadership competencies (strategic and adaptive competence).
Proposition 4: The development of expert leadership requires extensive practice over a
relatively lengthy time period (perhaps ten years or more).

Proposition 5: The extent that deliberate, intentional practice is engaged in is negatively related
to the length of time needed to reach a level of expert leader performance.

Identity and Self-Regulation Processes

Proposition 6: As leadership competencies develop, leader identity begins to emerge, which
further supports learning and development around leadership (i.e., leader identity-development
spirals).

Proposition 7: Self-regulatory strength accelerates the ongoing learning and development of
leaders.

Proposition 8: Learning goal orientations facilitate development of leader expertise through the
use of self-regulatory strategies.

Proposition 9: A leader’s generalized self-efficacy will positively relate to leader

development and learning.

Table 1 (cont’d): Theoretical Propositions Organized by Discipline

Proposition 10: Self-awareness will facilitate the development of leader learning and expertise.

Adult Development

Proposition 11: Leader development is ongoing throughout the adult lifespan and is shaped by
adult development and age-related maturation processes.

Proposition 12: Individuals engage in selection, optimization, and compensation processes in
maximizing developmental gains and minimizing losses associated with the acquisition of
leadership competencies.

Proposition 13: The development of complex, multifaceted leadership competencies is
supported by a web of adult development that is dynamic and nonlinear in nature.
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ABSTRACT
We propose that leadership skill development progresses from novice to intermediate to expert
skill levels. At each skill level, qualitatively different knowledge and information processing
capabilities are emphasized and required for successful leadership. In addition, because
leadership skill development requires the leader to be proactive in his or her own development,
the leader’s identity, meta-cognitive processes, and emotional regulation are critical factors in
developing the deeper cognitive structures associated with leadership expertise. Finally, we
suggest that leaders who are experts may develop unique skills in grounding their identities and
leadership activities in coherent, self-relevant values.

The Influence of Cognitive and Identity Factors on the Development of Leadership Skill

Leadership is often thought of in terms of a handful of inborn individual traits on the one
hand, or learned behavioral styles on the other. However, it has recently been argued that
leadership typically involves a more complex mix of behavioral, cognitive, and social skills, that
may develop at different rates and require different learning experiences for different persons
(Day, 2000; Day & Halpin, 2004; Lord & Hall, 2005; Zaccaro & Klimoski, 2001). Furthermore,
we have become increasingly aware of the extent to which effective leadership skills are situated
in a particular context -- although some leadership skills may transfer from one context to
another, others may be much more context-specific and require very targeted types of
experiences to mature.

It has also become clearer that opportunities to develop leadership skills may require
proactive steps by a potential leader, making the leader’s own motivation and interest in
leadership a critical requirement for leadership development (Chan & Drasgow, 2001).
Critically, this observation implies that experience alone will not guarantee the development of
leadership. Further, to sustain interest for the months and years required to develop and practice
complex leadership skills, it is also likely that the leadership role needs to become part of one’s
self-identity. Yet, at this point in time there is little leadership theory and scant empirical
research regarding the development of core qualities related to interest in leadership and the
assimilation of a leadership role into one’s identity. Our understanding of the development of
expertise suggests that such important developmental processes may occur over months or years,
but practical expediencies often result in leadership training efforts that focus on behavioral
skills which can be acquired more quickly. An interesting practical issue arising from this
perspective is whether short-term training programs can maximize the extent to which they
encourage the initiation of deeper, longer-term processes which will eventually create expertise.

The present paper briefly describes a model of leadership skill development that
addresses change at this deeper level. (See Lord & Hall, 2005 for more details.) Our framework
of leadership skill development generalizes ideas from the cognitive science literature on skill
development and task expertise to the leadership domain. We argue that leadership skills
develop from a cognitive bootstrapping process, in which micro level skills (productions) are
first learned through problem-related experiences or observational learning, and then are
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organized into increasingly higher-level cognitive systems that guide behavior, knowledge, and
social perceptions. These systems develop along with emerging personal identities in which
leadership roles and skills become more central to an actor’s sense of self, so that over time,
leadership skills and knowledge become inextricably integrated with the development of one’s
self-concept as a leader. In addition, we posit that leaders’ identities tend to shift from
individual to more collective orientations as their expertise develops.

The next section of this paper addresses background literature that supports our basic
argument and describes the information processing changes associated with the development of
high skill levels. We then explain how the joint consideration of information processing and
identity provides a framework for understanding leadership development. Finally, this
framework is applied to the development of leadership skills in several domains including task,
emotional, social and meta-cognitive skills as well as changes in values that underlie identities.

Overview of the Development of Expertise

Our discussion of the development of expertise and social identities is organized around
three important points. First, we apply to leadership development the idea that skill acquisition
depends both upon the ability to access problem-specific knowledge and upon processing skills.
Then, we describe general patterns of qualitative changes in process and knowledge associated
with the development of expertise. Finally, we explicate a rationale for expecting the progression
from novice to intermediate to expert level leadership performance to be tied to social identities.

Skilled Performance Depends Upon both Processing Skills and Access to Relevant Knowledge

Cognitive science approaches to skill acquisition assume that skilled performance in many
complex domains (including leadership) can be understood in terms of the underlying
information processing involved. Thus, we conceptualize leadership skill both in terms of how
leaders access and use information as well as the content of their underlying knowledge of the
tasks and social issues related to leadership. (Here, knowledge is defined broadly to include
task, emotional, social, and self-relevant knowledge.) Skill development, then, involves changes
in both a leader’s information processing activities (how information is accessed and used) as
well as quantitative and qualitative changes in his or her knowledge base.

To understand how leadership expertise develops, one must recognize that knowledge is
often generated or accessed in response to the momentary requirements of one’s current task
(Newell, 1990), so that the specific knowledge available to a leader may vary depending upon
the current context. Things easily “known” to a leader in some situations may not be accessible
in others (e.g., under stress, in unfamiliar settings, with a different team), making knowledge
access a critical issue in explaining performance (Van Lehn, 1989). Because goals regulate
access to knowledge (Johnson, Chang, & Lord, 2006), and identities, in turn, affect goal
structures (Lord & Brown, 2004; Markus & Wurf, 1987), the ability to access knowledge across
different situations (e.g., generalize leadership skills) may depend on whether the situations elicit
similar identities and goals.

Self-knowledge, especially the leader’s identity, may have a key function in leadership
development. Furthering ones leadership skills requires a concomitant identification with the
leadership role and sufficient self-confidence to attempt developmental leadership activities.
These resulting activities must be met with both social acceptance and task success to increase
skills and encourage one’s self-view as a leader. We believe identities affect knowledge
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acquisition both indirectly through social processes, and also directly by influencing knowledge
access. These ideas are summarized for skill development in general in Table 1, which is
explained more fully in the next two sections. We then apply this framework to specific
leadership skills. A key idea underlying the principles in Table 1 is that as skills are practiced
working memory resources are freed so that more attention can be devoted to issues such as self-
regulation, situational contingencies, and the potential needs and contributions of others.

Table 1. Differences in the Content, Access and Use of Knowledge by Leader Skill Level

SKILL KNOWLEDGE USE KNOWLEDGE KNOWLEDGE CUES
LEVEL CONTENT
Novice Heavy reliance on working  Implicit leadership theories  Surface level problem

memory dependent
processing to compose
novel responses that
integrate generic
knowledge with situation

and heuristics representing
generic leadership and
problem solving behavior

features

Self-view as leader, with
emphasis on individual
level identities

Intermediate

Fewer uniquely created
solutions, more use of
connectionist networks

Integration with meta-
cognitive processes

Domain specific
productions for leadership
and problem solving
behavior

Greater knowledge of
others

Same as Novice, plus ...

Match of social situation
to patterns in
connectionist networks

Expert

Greater dependence on
understanding of situation

More collaboration with
others

Principle level knowledge

Same as Intermediate,
plus ...

Principled understanding
of situation and others,
often in terms of values,
emotions, and identities
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Qualitative Changes Accompanying the Development of Expertise

Over three decades of research in cognitive science show that there are qualitative
changes in both process and knowledge as skill develops from a novice to an intermediate to an
expert level (e.g., Anderson, 1987; Ericsson & Charness, 1994; Glaser & Chi, 1988; Patel &
Groen, 1991; VanLehn, 1989). One critical change is the development of a large repertoire of
more targeted, domain-specific productions (aka “problem-specific” productions), rather than
general heuristics which are applied to all superficially similar situations. (Productions are
simply if —> then rules which specify operations to be performed when the conditions of the “if
statement” are met.) If accessed efficiently, these domain-specific productions increase the
likelihood that leaders will efficiently identify appropriate solutions for specific situations they
face.

Further increasing efficiency, as novices develop their skills, productions are compiled
into larger units, thus reducing the working memory demands of tasks (Anderson, 1987). As
skill develops, previously acquired knowledge is increasingly substituted for search for a novel
solution, thus reducing time and processing demands (Newell, 1990; Van Lehn, 1989). Skilled
leaders already know what to do in most situations, rather than having to figure this out on the
spot. Thus, at intermediate skill levels, we typically find an increase in efficiency due to
knowledge compilation, as well as the development of more specialized rules or skills for
dealing with specific situations. In addition, because processing demands are reduced, the
intermediate skill level brings with it an increased capacity for meta-monitoring, that is,
monitoring ones own performance and adjusting performance strategies based on feedback.

Expert level performance, which may take as much as 10,000 hours of experience and
deliberate practice to obtain (Ericsson & Charness, 1994), is characterized by qualitative shifts in
the nature of the knowledge that underlies skills. Especially important is the finding that experts
see environments and problems differently than do novices or intermediates, defining them in
terms of underlying principles rather than surface features. The deeper interpretive understanding
of experts allows them to develop correspondingly deeper ways of organizing knowledge and
more effective ways to cue productions, although there may also be costs to expertise such as
increased rigidity (Sternberg, 1996). Experts also allocate time differently in addressing
problems, spending more time on interpreting situations and planning actions (Isenberg, 1986),
but then much less time searching for solutions (Ross, 2006).

Identity Applied to the Issue of Leadership Development

We noted earlier that because opportunities for developing leadership skills usually
involve proactive behaviors in which individuals attempt leadership, at some risk to status and
social acceptance, they are facilitated by seeing oneself as a potential leader and adopting a
provisional leadership identity. As ones identity as a leader solidifies with increasing
experience, a self-view as a leader should become a more central aspect of ones identity. This
self-view may, in turn, be associated with many self-relevant goals and component skills related
to leadership. Thus, when active, this self-view should have an increasingly important role as a
meta-structure that guides knowledge access, goal formation, actions, and social reactions.

Ones currently active identity may vary from individual to relational to collective (Lord
& Brown, 2004). Individual level identities emphasize ones uniqueness and differentiation of
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the self from others. Relational identities, in contrast, define the self in terms of specific roles or
relations, often including others in the definition of ones own self-identity. Finally, collective
identities define the self in terms of specific collectives such as groups or organizations, creating
a desire to develop in oneself the qualities that are prototypical of these collectives (Brewer &
Gardner, 1996). Each identity level provides an alternative basis for self-regulation, alternative
ways to define leadership (Hogg, 2001; Hogg & van Knippenberg, 2003), and alternative goal
structures and easily accessed leadership skills.

Novice leaders are likely to emphasize individual identities in themselves and their
followers. Their key concern is with learning leadership behaviors and being seen as leaders by
others. This involves demonstrating uniqueness and differentiating oneself from other potential
leaders. From this viewpoint, social processes serve to validate the leader’s self-view. If
attempts at leadership are not accepted by others, then it may be much more difficult to establish
a self-view as a leader. At intermediate skill levels, context-specific knowledge begins to
develop, so that attentional demands associated with routine leadership tasks are lessened. This
may allow a leader’s orientation to begin shifting from the self to others, and leadership skills
may begin to incorporate differences among others as a critical aspect of context.

This shift in orientation can involve one of two alternate forms of interdependent
identities. If leaders are oriented toward relational identities, then specific others become
included in the leader’s self-identity (Andersen & Chen, 2002; Ritter, 2004). This form of
leadership, which is differentiated across subordinates, has been investigated extensively in
terms of qualitative differences in leader-member exchange (Graen & Scandura, 1987; Scandura,
1999). More effective leaders are those who develop many positive, but differentiated, exchange
relationships on a subordinate by subordinate basis. Alternatively, a collective identity level
may guide knowledge about leadership. In this case, group membership is very salient to both
leaders and followers, and leadership may involve close adherence to group norms, or
conformity to what has been called a group prototype (Hogg, 2001; van Knippenberg, van
Knippenberg, De Cremer & Hogg, 2004). Consequently, a depersonalized leadership style
which treats all group members similarly may be preferred to more differentiated style of
leadership (Hogg, Martin & Weeden, 2003). The chronic nature of the leader’s identity, plus
aspects of the specific context, likely influence whether the leader develops more dyadic-level or
group-level leadership skills.

With additional experience, the intermediate-level skill shifts to a more context
dependent form of leadership in which the enactment of alternative identities is guided by
explicit principles. This shift to a deeper structure is the hallmark of expert level knowledge.
The leader’s acquisition of a more abstract, general understanding of follower development
likely underlies such changes. For example, as a leader gains experience working with followers
over an extended period of time, he or she develops a more integrated sense of how those
individuals develop and how specific elements of his or her leadership style may be more or less
effective with them at different times. The values associated with alternative identity levels may
also be incorporated into this more abstract, principle-based understanding of leadership. This
general developmental sequence is shown in Figure 1.
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Figure 1. Leadership Skill Development, Identity Level, Knowledge Type, and Knowledge Use

Novice Leader Intermediate Leader Expert Leader
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Leadership Capacity: Surface, Intermediate and Deep Structures

To help us apply this theory of how expert leadership skill develops, we borrow the
cognitive science distinction between surface, intermediate, and deep knowledge structures and
consider what they might include when applied to the domain of leadership.

Surface Structure and Behavioral Leadership Skills

Surface structures are the immediately observable components of leadership processes,
such as the behavior of leaders vis a vis subordinates, feedback in the form of reactions of
subordinates to such behaviors, and the task contexts in which leadership occurs. In other words,
surface structures involve what leaders do when they lead. This knowledge of what to do, and
the productions related to generating the relevant behaviors are the central skills to be acquired
at the novice level. Developing surface level leadership skill involves learning normatively
accepted definitions of what leaders should be and do. Novices likely develop implicit
leadership theories consisting largely of an idealized representation of what leadership involves
from observing the behavior of other leaders. Then, when given leadership opportunities, they
attempt to behave in a manner consistent with their own implicit leadership theories (Lord, Foti
& De Vader, 1984). Thus, for novices, self-directed leadership development often involves
developing those particular behavioral skills which result in perceived leadership by others and
which correspond to “common sense” ideas of leadership (Calder, 1977). Leadership theory
relevant to this level of skill development has often focused on the type and amount of behavior
exhibited by leaders (Yukl, 2002; Yukl & Van Fleet, 1992) and on the contextual or contingency
factors that moderate the relation of various leadership behaviors to performance.

Implications for patterns of novice level skill development. From a surface feature
perspective, leadership training incorporates a central behavioral component that attempts to
teach leaders to exhibit more effective behavioral styles (e.g., Dvir et al., 2002). Such behavioral
skills may be relatively quickly acquired, so that behavioral skill training programs often are of
only a few days duration. However, one implication of thinking about leadership skills in terms
of knowledge structures is the recognition that, in addition to the behaviors presented in training,
novice leaders may b