Continuous Learning Environments

Incorporating Performance Metrics into Next Generation
Simulation-based eLearning Environments for
Military and Law Enforcement

Dr. Sandy Mihal, Federal Law Enforcement Training Center, Glynco, GA
Dr. Sonny Kirkley, Ph.D, Information in Place

Thomas C. Christenberry, Christenberry Training and Consulting
Ari Vidali, ENVISAGE Technologies Corporation

& IFORGES

Institute for Operational Readiness and
Continuous Education in Security

www.iFORCES.org



Continuous Learning Environments:
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The information revolution; Impacts on Military and Law Enforcement

At the end of the 20" century, the technological advances of the information-age
brought about significant transformations in learning. The rapid growth of internet
technologies fueled by powerful and affordable computer platforms collided with the
revolution in pervasive computing and wireless technologies all of which have had
powerful effects on learning. These advances have not only had a profound impact on
our military and law enforcement communities, but additionally, have contributed to
seismic realignments of priorities that have reshaped core principles and doctrine.
Thus, our military is evolving from a force primarily centered upon the doctrine of
massive firepower and deterrence, to one of mobility, intelligence gathering,
synchronicity and battlefield information dominance. The recent terrorist attacks of
September 11" are causing similar changes in the structure of Law enforcement,
public safety and first responder training. Our Law enforcement community is
transitioning from a largely quantitative, skills-based view of policing, to one that
places higher emphasis on intelligence gathering, collaboration, and crime prevention.
These changes seem to be in lock step with the macroeconomic trends sweeping our
country that are rapidly shifting emphasis from manufacturing to more knowledge-
based, information-centric industries. From the perspective of teaching and learning
we could say that the emphasis has shifted from Skills to Knowledge.

Skills > Knowledge - Performance; The Third Wave

The 21* century will most likely see the fulfillment of this trajectory and we predict
that its culmination will be the emergence of the “performance-centric” economy
which will permeate all aspects of society. The emphasis on performance will not only
require a perfect balance between skills and knowledge but will focus these attributes
upon the fulfillment of a specific mission or higher purpose.

As technology fueled advances in teaching and learning over the last decade, we have
witnessed the advent of elearning which has evolved from predominantly linear
approaches to more advanced PBL (problem or performance based learning) along
with the incorporation of elLearning within the greater context of classroom-based
instruction.  Until recently, blended learning, the combination of advanced learning
technologies as an extension to the classroom environment, seemed to provide the
richest learning experience for most forms of instruction. Many organizations have
either adopted or plan to adopt blended learning as a core element of their
instructional methodology. No doubt elLearning has brought about significant
advancements in our ability to deliver instructional content to students. The
“Performance-centric” organization however, will require new approaches to teaching
and learning that go beyond the traditional or even newer eLearning approaches.

CLEs -- Continuous Learning Environments; Always-on instruction

Over the last 24 months, technologies, have emerged that will completely redefine not
only the boundaries of learning, but what a learning activity is. These technologies
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include robust virtual and mixed reality training environments, mLearning, based on
mobile computing platforms and intelligent embedded training tools. Teaching and
learning have already been transformed from discrete activities that a student
undergoes to a more decentralized approach. It will not be long before learning
evolves into a just-in-time, on demand commodity in support of the overall
performance of the organization. The ubiquitous internet with its unprecedented
information aggregation and access provides just-in-time information. 20 years ago,
the notion that we could simply “Google” for information when we need it would have
sounded preposterous. Soon however, technology infrastructure will support the
delivery of discrete, compact and re-purposable learning objects for whatever learning
activity we need to access in order to perform a certain task or fulfill an immediate
objective.

Just as fictionalized in the hit movie “The Matrix” where the lead character asks
mission control to download a program for flying a helicopter and immediately
thereafter possesses the skill, knowledge and ability to do so, learning is becoming a
continuous stream of information gathering events. These events can support
immediate activities or provide fully immersive, virtual or mixed reality, interactive
environments that enable the pursuit of experience or “wisdom” within the learner.
Continuous learning environments are the seamless blending of myriad forms of
instruction, intelligent delivery platforms and contextualized and adaptive learning
content that exist both in the bricks and mortar as well as the virtual world. Within a
CLE, 3-Dimensional learning takes place which emphasizes the positive effect of
combining content, application, and context. Content consists of the facts, techniques,
theories and other types of knowledge applicable to a particular topic. Application is
the appropriate way to employ (integrate) and utilize/use the knowledge gained.
Context consists of the situation set in a real world environment and emphasizes
deduction and associative thinking.

VIRTUAL TRAINING

CLE

KNOWLEDGE BASE
CONTENT AND
PERFORMANCE
TRACKING

DELIVERY METHOD

Figure 1:
Illustration of the components of a CLE and their interaction with the student and the CLE knowledgebase

REAL WORM
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Within a CLE everyone is a student; learning is continuous, and tailored both to each
student’s specific learning style, but also, contextualized to the particular task at hand.
Learning can be encountered in the classroom, during practical exercises, online via
the internet, on hand held mobile devices, in virtual reality simulations or embedded
within software applications or equipment. In order to be effective in a performance-
centric organization, the CLE must posses an underlying cohesiveness that is tied to
the organizational mission. This underlying principle aligns the learning experience to
coincide with the organization’s fundamental objectives and a student’s sense of
higher purpose.

Evaluation of the CLE poses a practical challenge; How do we incorporate reliable,
real-time metrics to measure continuous workforce improvement against the
measurable goals outlined in an organization’s mission-based learning strategy? What
metrics can be used to tie training activities within the CLE to the overall performance
of the organization? By exploring the underlying foundation for this paradigm shift in
teaching and learning perhaps we can shed light on some possible solutions to the
vexing problem confronting learning organizations wishing to track both quantitative
and qualitative aspects related to organizational performance.

Understanding Performance; Linking needs, motivation and thought

Participants in the learning process, whether it is the traditional classroom, the
blended learning approach, or the continuous learning environment, define quality by
the satisfaction of their needs and wants. A need usually implies something that is
required (essential) to the well being of the individual or the organization. Often
times, a want is something that is a “like to have”, but is not essential to the
development of the individual or the organization (Clark, 1999, p. 18). Maslow (1987)
believed that people shared a hierarchy of basic needs, but the most important is self-
actualization, “the desire to pursue a vision, or a unique purpose in life” (as cited in
Clark, p. 18).

Herzberg (1959) following a similar approach with a hierarchy of needs in the
workplace identified “hygiene factors and motivational factors’ (Clark, p. 25).
Participants in the learning process are best motivated if they feel as if they are
stakeholders in the learning outcomes. Intrinsic motivation, the feeling of “doing the
right thing” for the right reasons propels learners in the acquisition of knowledge,
skills, and attitudes critical to the organization.

Benjamin Bloom developed a widely used taxonomy of six thinking levels that human
beings use in their everyday life, encounters, and learning. This taxonomy serves as
an invaluable tool for trainers and educators as they endeavor to analyze, design and
develop the knowledge, skills, and abilities of students in specific subject matter areas.
Bloom'’s levels of thinking proceed from the simplest to the most complex level of
thinking. The levels are: knowledge or memorization; comprehension or
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understanding; application or using the information gained; analysis or taking
apart; synthesis or putting pieces of knowledge together; and evaluation or
judgment.

These early pioneers attempted to define the underpinnings of learning, its
relationship to thinking and motivation. It is on the basis of these insights that we can
begin to understand the fundamental link between continuous learning environments
and organizational performance.

How, where, when, why; putting it all together

If we juxtapose Bloom, Maslow, and Herzberg to the stages that exist in a law
enforcement officer’s career (see Table 1.0 on page 6) we gain insight into training
approaches that can be utilized to advance understanding at each stage of
professional development. Though learning is a fluid activity and there are no clear
demarcations as the learner advances through each stage, this comparative analysis
provides a solid theoretical and pedagogical foundation for the design, and
development of law enforcement training.

Hertzberg’s “two factor theory” provides insight into the importance of “hygiene” and
“motivational factors” on the health and welfare of an organization and its employees.
Bloom'’s “taxonomy of thinking levels” enables the instructor and training developer to
match thinking levels, in both student and graduated Law Enforcement Officers, to
appropriate training methods and styles of delivery to maximize both their ability to
learn and the effectiveness of the training experience. Maslow’s “hierarchy of needs”
gives insight into the types of behavior motivators operating in each student
depending upon where they sit in that hierarchy. The “Law Enforcement Officer Guild
Stages” provide us with the opportunity to understand which types of knowledge,
skills, and abilities take precedence in each of the stages; from apprentice, through
journeyman, and the capstone experience of attaining master rank.

This theoretical foundation supports our understanding of how, when, where and why
law enforcement training is delivered to life-long learners and can additionally inform
us on practical means for measuring the effectiveness of learning that is taking place
within the CLE.
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Table 1.0—Synthesis of Bloom, Maslow, LEO Guild, Kirkpatrick & Chapnick

Maslow’s Hierarchy

Kirkpatrick
Chapman
Levels of

Bloom Taxonomy

Knowledge

e Remember

e Memorize

e Recognize

e Recall
Comprehension
e Interpret

e Translate
e Describe on own
¢ Organize-select facts

Application

e  Problem solve

¢  Apply information
e Use facts, rules

Analysis
e  Subdivide and put It
back together

¢  Find underlying
Structure of
communication

e  Separate whole into
component parts

Synthesis
e Create original
product

e Combine ideas to
form new whole

Evaluation

e  Make value decisions
about issues

e Resolving differences
of opinion,
Performance
Development of
opinions, judgments

of Needs
Belonging/Relatedness

e  to- peers, study
groups, teams,
Instructors

Belonging/Relatedness
e (Classmates/teams/
Presentations

Belonging/Relatedness
¢  Culminating practical
Exercises

Belonging/Relatedness
¢  Culminating practical
Exercises

Esteem-self-confirmed

e Achievement
graduate, competent
growth on-the-job

Esteem-self-confirmed

e Achievement
graduate, competent
growth on-the-job

Self-actualized
e  Achieve potential,
Self-development,
Creativity,
Self-expression

Self-actualized

¢  Achieve potential,
Self-development,
Creativity,
Self-expression

LEO Guild Stages

Apprentice

e Student/trainee
At academy

Apprentice

e Student/trainee
At academy

Apprentice

e  Student/trainee
At academy

Apprentice

e  Student/trainee
At academy

Journeyman

e Graduates a
Duty station
working

Journeyman

e Graduates a
Duty station working

Master-Officer

e  First line supervisor
and up

e Do all previous
categories well

¢ Do all categories
independently
without mentoring or
coaching

Evaluation
1,2

1,2

1,2

1,2

2,3

2,34

4,5
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Knowledge Acquisition, Application; Supporting Instructional
Methods and Technologies

The paradigm shift to a continuous learning environment (CLE) causes a dramatic
change in the very definition of knowledge acquisition. Acquiring knowledge and use
of knowledge used to be a linear process. In other words, we first learned something
and later applied the knowledge we gained to a given real world situation. The
student’s immersion in the CLE will compress the cycle of learning and application so
tightly that often the lines between the two will become blurred. Because of the
abundance of learning events and opportunities within the CLE, it will be essential to
develop context filters and intelligent virtual agents as vehicles for concentrating and
focusing the learner’s attention on the pertinent knowledge needed to perform the job
related task at hand. Context filters will contextualize learning events directly within
the context the learner finds themselves in, intelligent virtual agents on the other hand
will index, find and deliver learning events based on a given immediate need and
present those to the learner through the delivery method of their choice.

With continuous learning environments, learning and training is increasingly embedded
within the tools, equipment, and context in which it is to be used. The potential in this
approach is enhanced performance effectiveness, reduced training costs, and fewer
safety issues. The instructional designers of the future are challenged to develop
training that is:

learner-centric

contextualized within the learning environment

just-in-time

adaptive and flexible

often collaborative

based on newly emerging networked technologies (Bonk and Wisher, 2000).

ounhnE

Additionally, learners will require access to always-on, continuous embedded training,
and assessments as well as just-in-time (when needed) and just-in-place (where
needed) performance support. In fact, organizations like the military are mandating
that embedded training solutions be implemented throughout its forces.

With movements towards developing learner-centered approaches, user needs and
goals will drive the design rather than traditional design processes. Reigeluth (1999)
states that new models of instructional design will need to rely more heavily on input
from user-designers. This requires that we adopt and adapt models of instructional
design that support the vision and goals of continuous learning.

The first step in this process is gaining an understanding of the role of learning
theories, methodologies, and strategies as part of designing this new learning
environment. It is important to separate learning theory (our values about learning)
from methodologies (the general approach to a given learning environment) and the
instructional strategies and instructional tactics to learn a particular piece of content or
development of a skill (e.g., a lecture, group brainstorming or field exercise).
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The importance of learning theory is to identify the beliefs and values about learning.
Theory provides the structure and guidance for applying a certain design methodology
(at the macro level) or a teaching strategy (at the micro level). It gives context and
meaning to how methodology and strategy should be applied based on the beliefs of
how learning occurs (Reigeluth, 1999). Without a theoretical foundation, designers
often abstract and interpret methods through their own existing frameworks, (Bednar,
Cunningham, Duffy & Perry, 1992; Kirkley 2003). This can result in designers engaging
in trial-and-error often creating problematic and inconsistent designs of learning and
instruction. CLEs require innovative and always-on methods of assessment that will
fundamentally change how the major stakeholders in the learning process will
participate in the learning environment.

In alignment with these theories of learning, there are multiple methodologies
available to support and facilitate learner negotiation of understanding. Broadly
termed under the umbrella of inquiry-based learning, these facilitate engaging
learners in a process of inquiry centered on authentic problems or cases. As they
examine these cases or problems, they use real world resources, tools, and people.
Three of these learning methodologies; problem-based learning, case-based
reasoning, and anchored instruction, provide good examples of methodologies
that can be used effectively within continuous learning environments. These are not
the only applicable approaches; however, they are well known as they have been used
in a wide range of learning environments from business and medical school to K-12
learning as well as military training environments.

Problem-based Learning

Problem-based learning, focuses on promoting the learner’s authentic engagement in
an ill-structured issue or problem that is a legitimate and central issue in the topic
area. These problems are complex and authentic often resulting in multiple right
solutions. The structured process supports learners with generating hypotheses,
gathering information to evaluate those hypotheses, and being able to discuss and
defend a perspective (Savery & Duffy, 1996). The PBL methodology has been widely
adopted in professional graduate programs, such as medicine (Barrows, 1992) and
engineering (Woods, 1992). In two research reviews on the use of PBL (Albanese &
Mitchell, 1993; Vernon & Blake, 1993), we have examples of some of the outcomes of
using PBL. From these two reviews, it was found that PBL often promotes: self-
directed learning, use of learning resources, and problem solving and critical thinking
skills—a deeper understanding of content and how to apply it in practice. In a few
cases, PBL has resulted in less content coverage as compared with traditional
curriculums, and some groups of students using PBL did not score as high on
standardized tests as students in more traditional curricula (see Albanese & Mitchell,
1993, for more discussion). However, these types of outcomes would need further
examination in light of any implementation of the PBL methodology.
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Case-based reasoning

Case-based reasoning (CBR) (Schank, Reisbeck & Kass, 1993), uses cases or stories
as the central concept in constructing knowledge for the purpose of learning to use
understanding to address real world problems. Case-based reasoning is grounded in
the theory that much of knowledge is based on stories rather than rules; that is, we
use past problems as a basis of expertise for determining how to solve current
problems. Thus, by activating these cases stored in memory we are enabled to solve
new problems through the process of comparing cases, reconciling similarities and
differences, and diagnosing various aspects of learning problems or issues within the
case (Kolodner and Guzdial, 2000). Case-based reasoning has been used in a wide
variety of training and educational settings, particularly in medicine and business. Also,
it has been used as a basis for designing software to support specific aspects of
addressing cases within a range of learning environments.

Anchored Instruction

Anchored instruction (Bransford et al, 1990) focuses on creating a realistic anchor or
focus that generates student interest and supports the knowledge construction
process. Anchored instruction is based on Bransford & Stein’s (1993) IDEAL model of
problem solving:

I —identify problem

D — define problem

E — explore alternatives
A —acton a plan

L — look at the effects

Much of the work in anchored instruction has been done with elementary students in
reading, language arts, and mathematics. Perhaps one of the more well known
examples of anchored instruction is the “Jasper Woodbury Problem Solving Series”
developed by the Cognition and Technology Group at Vanderbilt under the leadership
of John Bransford. (CTGV, 1993). These videodiscs provided scenarios that focused
on using mathematics skills to address real world problems. Using the Jasper example,
in anchored instruction a learner is presented with a story that offers multiple
opportunities to address ill- and well-structured problems unlike PBL in which a large
ill-structured problem is investigated.

All three of these methodologies reflect the values and vision of both constructivist
(Duffy & Cunningham, 1996) and sociocultural (Vygotsky, 1976) approaches to
learning and CLEs where student inquiry and real world problems serve as an impetus
for learning. The strength of inquiry-based methodologies is that they focus on
facilitating student application and transfer of knowledge to real world environments
and applications; help students develop higher-order thinking skills such as critical
thinking and problem solving (Blumberg, 2000); and help improve self-directed
learning skills. A second advantage of using theory-based methodologies is that by
using the common framework of theory, we can provide information about what works
with regard to aspects of methods and designs. While each of these methodologies
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are unique in how the learning process is implemented, they all support continuous
inquiry through the examination of real world issues and problems.

Yet part of the challenge for designers of continuous learning environments lies in
understanding how to use theory-based methodologies to inform and guide their
designs. By not doing this, we may well limit the advancement of understanding of the
impacts of using various methodologies as well as the technologies to support
continuous learning.

Technologies to Support Continuous Learning Environments

New technologies are emerging that support innovative content within, and access to
continuous learning environments. From Web-based courses using synchronous (chat)
and asynchronous (or bulletin board) communication to fully immersive virtual reality-
based simulations, these new technologies offer much in the way of potentially
advancing the impact as well as the access of continuous learning opportunities.

While many instructional platforms have tended to focus on delivery via a sole
technology such as CD-ROM or web-based instruction, we will increasingly begin to
see the simultaneous use and convergence of multiple technologies and curricula
delivery methods that will support seamless and continuous learning. We already
have many examples of convergence within learning environments such as the use of
Web-based courses to access simulations in which an online chat is embedded. In fact,
blended instruction is a term being used to describe curriculum offered through a
combination of face-to-face and electronic mediums (Voos, 2003).

To address the needs of CLE training approaches, mixed and virtual reality
technologies are seen as vital to providing innovative, authentic and more complex
training environments through the enhancement of reality. With virtual reality (VR), a
learner is fully immersed within a virtual world, while mixed reality blends both real
and virtual worlds and objects. Two types of mixed reality are: 1) augmented reality
(AR), where the real world is enhanced or augmented by adding digital data, such as
objects, sound, or touch (i.e., haptics); and 2) augmented virtuality (AV), where a
primarily virtual world is enhanced with some real world attributes (Milgram &
Colgquhoun, 1999).

To provide a better understanding the relationships among these technologies,
Milgram, Takemura, Utsumi, & Kishino’s (1994) developed a mixed reality continuum.
Kirkley (2003) adapted the continuum by adding images demonstrating examples of
training environments for each (see Figure 1). At the far right, the virtual environment
can be used in both fully immersive and desktop simulations as illustrated in this
image from a desktop video game. In considering how to use augmented reality for
training and performance support, this example shows the location of underground
utilities beneath a street repair project. This could be used to train personnel on
maintenance and repair of these systems. On the other hand, the augmented
virtuality example provides a scenario of 3D virtual buildings superimposed on a plastic
architectural model. This could for instance, provide training on urban maneuvers for
Special Operations Groups.
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